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PREFACE
The 1990s can be viewed, among other things, as both a time for looking forward to the twenty-first century
with anticipation and hope, and for reviewing the achievements and the failures of humankind during the preceding
decades. During the last two decades the Asian and Pacific region recorded a much higher growth rate than that of
other regions of the world. It has also become increasingly clear, however, that the rapid pace of development in
the region has been accompanied by widespread overexploitation of environmental resources and by more frequent
and severe instances of acute pollution. In a way, these factors have lowered the quality of life, even though
development is providing the resources to enhance it. Governments in the region are moving to address these
issues in accordance with their own priorities and international situations. There is a need for an overview,
however, which is provided by 5-yearly state of the environment reports such as the present one, to allow progress
to be charted, to identify regional trends which may not be apparent on a national basis, and to allow critical issues
to be identified and addressed. Identifying these trends and issues assists in promoting opportunities for regional
cooperation which has a vital role in ESCAP and ADB’s core mission of providing support to sustain economic
development in the region. The mission is carried out through various programmes such as technical and financial
assistance, implementing and supporting projects and by undertaking activities which facilitate regional cooperation.
The 5-yearly State of the Environment reports provide a collected series of statistics and trends which indicate
the aggregate effect of development on the environment across the region. They also illustrate successful local,
national or regional initiatives which may be usefully transferred to other parts of the region, and identify the key
areas in which urgent action is needed, particularly in regard to international collaborative efforts. The current
report benefits from the improvement in the collection and reporting of environmental statistics within the region
during the last five years. It is hoped that the utility of this report would add impetus to the compilation of such
data and help further in charting the course towards environmentally sound and sustainable development.
The 1995 report on the State of the Environment in Asia and the Pacific, strikes a somber note of
environmental degradation, but it also has room for optimism. The process initiated during this decade to minimize
the burden of the past still offers not only hope but also provides possibilities of meeting this challenge effectively,
if not totally, with the development of new political will and the vast array of resources and tools that humankind
has developed during the current century. The concept of sustainable development, as proposed by the Brundtland
Commission’s report, “Our Common Future”, and elaborated by Agenda 21, is now universally accepted as the basis
of all future development-environment relationships, and any deviations in this regard could jeopardise not only the
sustainability of the development process but also the human survival at large. The findings in the present report
confirm these observations and point to the urgency of the need to move in the right direction.
The rapidly changing demographic, economic and environmental conditions in Asia and the Pacific make this
report highly relevant to the planning process for sustainable development in the region. It should assist in the
formulation of sustainable development policies at the national, sub-regional and regional levels. Being a regional
report, it cannot claim to cover all aspects of the environment-development nexus in detail. Nevertheless, the report
has probably assembled more information on factors and forces influencing the environment and the prospects for
sustainable development in the region than ever before. It offers a reasonably clear view of the prevailing situation,
identifies the challenges that the nations of the region will face in the future and should prove to be a beneficial
tool for policy makers.
ESCAP and ADB wish to acknowledge the cooperation extended by the member Governments, United
Nations agencies and other international organizations in the preparation of the report. We would also like to place
on record, with deep appreciation, the support of the Interagency Committee on Environment and Sustainable
Development in Asia and the Pacific in providing data information and comments during various stages of the
preparation of the report. The generous financial support of the Government of Japan towards the preparation and
publications of the report is also appreciated.
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President
Asian Development Bank
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49/7 of 1993 which called for convening of the
Ministerial Conferences in 1990 and 1995 respectively
with their primary focus on review of the environment
and development situation in the Asian and Pacific
region. Besides, the Ministerial-Level Conference on
Environment and Development in Asia and the Pacific
held in October 1990 in Bangkok recommended that a
report on the state of the environment in the region
should be prepared every five years and a process
should be evolved whereby governments could
participate and provide input. Accordingly, in order to
ensure involvement of the Governments in the
preparatory process of the state of environment, a
network of government nominated national focal points
have been established and involved in the process. In
addition, the Inter-agency Committee on Environment
and Sustainable Development has also been closely
consulted in preparary process. Data, and information
towards the preparation of the report has been
provided both by the governments as well as
international agencies. The present report is thus a
product of a participatory process with the
governments, organization of the United Nations and
Inter governmental Organization.
Asia and the Pacific is a vast geographical area
extending from Mongolia in the north, to New Zealand
in the south, and from the Cook Islands in the east, to
the Republic of Armenia in the west. It also covers a
vast expanse of the Pacific and the Indian Oceans and
contains a large and diverse range of ecosystems,
including deserts, forests, rivers, lakes and seas. The
deserts extend from east to west and south,
encompassing Central and South Asia, as well as the
continental interior of Australia. The forest cover in the
region is the second largest in the world encompassing
large tracts of biologically rich tropical forest. Over twothirds of the world’s coral reefs and one-third of the
world’s mangrove areas are also located in the region.
The oceans, islands, coral reefs, estuaries and mangrove
eco-systems constitute a major reservoir of natural
resources in the region.
Economically Asia and the Pacific is the fastest
growing region in the world. The most robust
economies such as those of Japan and Republic of
Korea, are in the region and in the last few years, a
number of countries of the region, most notably
member nations of ASEAN and China, have been
making impressive economic growth. In terms of
demographic growth, though fertility rates have fallen
and continue to fall, the region will experience the
largest absolute increases in population due to its
existing heavy base that accommodates 58 per cent of
the world’s population. The total population was 3.0
billion in 1990 which, is estimated to reach 3.51 billion
by the year 2000 and over 4 billion by the year 2010.

Since the publication of the last report on the
State of the Environment in Asia and the Pacific in 1990,
global, regional and national perceptions about the
environment have undergone fundamental changes.
The concept of sustainable development has received
worldwide acceptance. Agenda 21, the main document
of the United Nations Conference on Environment and
Development, held in 1992, endorsed this concept as
the most workable relationship between environment
and development. Although not a legally binding
instrument, Agenda 21 has been recognized as the
ideological base for sustainable development into the
21st century. Moreover, the international conventions
on the protection of ozone layer, biodiversity, climate
change and desertification have strengthened the
framework within which evolving environment-related
management mechanisms operate at national, regional
and global levels. Alongside the increased emphasis on
the
environment
by
governments
and
intergovernmental organizations, a strong movement of
the non-governmental organizations emerged. Business
and the major social groupings like women, small
farmers, indigenous communities and youth movements
are also playing a similar pronounced role in
environmental
protection.
Additionally,
environmentally sound and sustainable development
have opened up opportunities for business, trade and
technology. Environmental information, reporting and
evaluation mechanisms are also undergoing substantial
changes.
These fundamental changes, have been reflected
in the present report on the state of environment in
Asia and the Pacific. Instead of being a simple situation
report on environment, the associated sustainable
development is the basic theme of its review. The
emphasis is, therefore, placed on covering the physical
environment, the ecosystems, the development
environment relationship and trends both in the region
as a whole and in the sub-regions such as central Asia,
South Asia, Southeast Asia, East Asia and the Pacific as
appropriate. The report evaluates the social, economic
and environmental factors that determine sustainability
and reviews the cause and effect relationship between
development and environmental change in the
countries of the region.
It highlights the major areas of concern and the
principal challenges and issues for action by
Governments, intergovernmental organizations, nongovernmental organizations and private enterprises in
the region.
The pre paration of this report has been
undertaken by the ESCAP Secretariat in pursuance of
the Commission’s recommendation at its Thirty-Eighth
Session held at Bangkok from 23 March to 2 April 1982
and subsequent resolutions 267 (XLIV) of 1988 and
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The region will also contain fifteen of the 25 cities with
population of more than 10 million by the turn of the
century.
Asia and the Pacific is a region of sharp
contrasts. It has two of the world’s most populous
countries, People’s Republic of China and India, and
some of the world’s smallest countries, the island
nations of the South Pacific. Similarly the region
includes some of the least developed countries such as
Bangladesh, but also Japan, which is one of the
world’s richest nations in terms of gross domestic
product per capita. The physical diversity of the region
is evident: it includes the highest mountain and the
deepest sea, the rainiest areas and driest deserts with
their associated variation in culture and biodiversity.
This diversity in demography, economic conditions,
physical size, resource endowment and ecology
presents daunting challenges and exciting possibilities
for cooperation in achieving environmentally sound
and sustainable development.
In recent years, three factors have contributed
most directly to the excessive pressure on the
environment and natural resources in the Asian and
Pacific Region: a doubling of the region’s population in
the last 35 years1; a tripling of the regional economic
output in the last 20 years; and the persistence of
poverty. The environmental impact of ever increasing
population has been exacerbated by the growing
inequity between rich and poor. The comparatively
wealthy because of their affluence have access to
lifestyles which demand large amounts of energy, raw
materials and manufactured goods. The poor are
deprived of basic resources and forced to make
unsustainable use of the natural resources available to
them immediately to meet their survival needs.
The rapid industrialization, remarkable economic
achievements and population growth of today will most
likely continue into the next century. Without active
1

A recent assessment by ESCAP suggests that the regional
population of the Asia-Pacific region increased by about 270
million between 1990 and 1995, an increment larger than the
current US population.
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and far reaching management programmes this implies
significant national environmental changes which may
have serious effects on the global commons including
the atmosphere, climate, the oceans and biodiversity.
The concept of sustainable development may thus be
tested more in the Asian and Pacific region than
anywhere else. Active intervention however, requires,
proper analysis of the dynamic situation in the region
with regard to the conditions and trends in the
environment and the effectiveness of sustainable
development requirements. The present report intends
to help achieve this objective.
The framework of the report, illustrated in figure
0.1, has been divided into four related parts. Part 1
presents the prevailing environmental conditions in
different components of terrestrial, aquatic and
atmospheric ecosystems. Part 2 deals with the
environment-development nexus, and examines the
relationship between environmental change and
economic and social conditions. Also included in this
part are issues of poverty and underdevelopment, as
well as the style and pattern of development which are
closely related to environmental degradation. The
causes and consequences of deteriorating
environmental conditions in the region are discussed by
reference to cross sectoral issues related to population,
consumption patterns, poverty, human settlements, and
human health and sectoral activities such as agriculture,
industry, energy, transport, trade and tourism as well as
other elements that put additional stress on the
environment like solid and hazardous wastes and
natural disasters. Part 3 deals with the responses by
various actors including those by national authorities
and regional organizations towards implementation of
Agenda 21 and in the general area of environmentally
sound and sustainable development.
Part 4 discusses the prospects for sustainable
development in the region as it enters the twenty first
century. The emerging challenges relating to sustainable
development and the imperative of responding to these
challenges are described and analyzed. The possibilities
and opportunities, available for attaining the goal of
sustainable development have also been outlined.

x x iii

O NE
PA R T

C hapter
1.
2.
3.
4.
5.
6.

1-6

Land
Forests
Biodiversity
Inland Waters
Coastal and Marine Environment
Atmosphere and Climate

7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

Population, Consumption and Poverty
Human Settlements
Agriculture
Industry
Energy
Transport
Tourism
Solid Waste
Trade
Human Health
Natural Hazards and Disasters

18.

Public Authorities Environmental
Action
Response of Industry and Private
Sector
Contributions of NGOs and Major
Groups
Information, Monitoring and Research
Communication for the Environment
Follow-up of Agenda 21

19.
20.
21.
22.
23.

24.
25.

Economic Development and
Environment: Trends and Prospects
Environmental Challenges

C hapter O ne

1.1:

Land degradation is a major threat to food security in Asia-Pacific.
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I.

IN TRO D U C TIO N

Land is the most valuable natural resource and
fundamental to the life of mankind. It is a renewable
resource so long as it is used according to its potential.
The type, methods and intensity of land use together
with a large number of environmental factors largely
determine the potential, as well as long-term
sustainability of land productivity. Continued
unplanned and unscientific exploitation leads to land
degradation and non-renewable state. Land is the
primary basis for production of food, fodder, fibre, fruit,
fertiliser, fuel and many other essential goods needed to
meet human and animal needs. This important resource
therefore needs to be conserved, utilised and managed
most prudently. However, it is facing serious threats of
deterioration due to unrelenting human pressure and
utilisation incompatible with its capacity.

II.

LA N D U SE

The land use pattern in the Asian and Pacific
region has undergone continuous changes, manifesting
the impacts of the dynamic and complex interplay of
socio-economic, political and technological forces.
Figures 1.1 (a) and 1.1 (b) indicate the land use trend
with regard to forests and crops in the Asian and Pacific
region during 1850-1992. (Note that the status of the
region’s forests and the many complex issues associated
with their exploitation and/or preservation are fully
examined in Chapter 2). This trend suggests that in
response to the soaring population pressure, cropland
continued to expand at the cost of forest and
woodlands. The expansion of land under crops has
followed distinctly different growth patterns over time.
A moderate increase during 1850-1930, was followed by
an exponential growth in crop land during the
1930-1970 period. The rate of expansion slackened
somewhat between 1970-1992, indicating that a period
of relative stability may have begun. In absolute terms
though, the area under crop is still increasing.
During the ten year period of 1982-1992, about
five out of the six million hectares net increase in arable
land in developing countries of the region, were
located in Indonesia, India and Thailand. In these
countries, space for such expansion is limited,
particularly in Thailand where arable land has already
been over-utilised by 135 per cent of its potential
capacity (UNEP 1993). Any further expansion of arable
land, therefore, must take place in marginal areas,
further aggravating the problem of land degradation.
A comparison of land use patterns in Asia and
the Pacific with the World shows a slightly higher share
of croplands in the region (Fig. 1.2). Figure 1.3
indicates the highest percentage of crop land
(38.2 per cent) is in South Asia. This is indicative of the
pressure to expand agriculture to feed the burgeoning
population (see Chapter Seven). South-East Asia, with
more than half of its land under forests, is better placed
than other subregions where excessive deforestation
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Figure 1.1 (a): Changing Trends of Forest and
Cropland in Asia-Pacific, 1850-1990
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Figure 1.1 (b): Changing Trends of Forest and
Cropland in Asia-Pacific, 1980-1992

has depleted forest cover to less than 20 per cent
(Fig. 1.3). Geology, climatic conditions and relatively
limited agriculture are some contributing factors to the
greater percentage area under permanent pastures
(more than 45 per cent) in East Asia and the Pacific
subregions.
Land use patterns (Table 1.1) are influenced by a
combination of physical and socio-economic factors.
For example, a large area has been classified as ‘other
lands’ in People’s Republic of China (305.8 million

LA N D

Figure 1.2:
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Figure 1.3:

Shares of Different Land Uses in
Sub-regions of Asia-Pacific, 1992

lands. Paradoxically, the loss of forest and woodlands
through encroachment for cropland is being
accompanied by a parallel loss of prime agricultural
land to settlements and industries, communication lines,
(e.g. roads and railways), and other infrastructure. For
example, the People’s Republic of China’s arable land
diminished between 1957 and 1990 by at least
35 million hectares – an area equal to all cropland in
France, Germany, Denmark and the Netherlands
combined (Postal 1994). Based on the People’s
Republic of China’s 1990 average grain yield and
consumption levels, that amount of cropland could
have supported some 450 million people, about 40 per
cent of its population.
In addition, much of the land the countries
continue to farm is losing its inherent productivity
because of poor agricultural practices. The Global
Assessment of Human-induced Soil Degradation
(GLASOD), a three year study involving some 250
scientists, found that large areas of the region are losing
topsoil or undergoing other forms of degradation as a
direct result of poor agricultural methods (Oldeman
et al 1990).

III. EX TEN T O F LA N D D EG R A DATIO N
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hectares) followed by Australia (192.5 million hectares)
and the Islamic Republic of Iran (83.4 million hectares),
which is a reflection of hilly or desert terrain with
unfavorable agro-ecological conditions in these
countries.
Countries with the most cropland, with the
exception of Australia and the Islamic Republic of Iran,
all have high population densities. The human pressure
on arable land in selected countries of the region is
illustrated in Figure 1.4. Most countries fall in the
lower right hand quadrant, indicating heavy pressure
on their agricultural land. Expansion in crop land is
taking place by encroachment into forest and marginal

According to GLASOD, of the world’s 1.9 billion
hectares of land affected by soil degradation during the
last 45 years, the largest area, 850 million hectares, is in
the Asian and Pacific region (Oldeman et al 1990). This
constitutes about 19 per cent of the region’s total
vegetated land. Just over half of this, has suffered
moderate to severe soil degradation (Fig. 1.5). This
represents almost 10 per cent of the region’s vegetated
surface. The main causes have been agricultural
activities, deforestation, and over-grazing.
Most of this land suffers from ‘moderate’
degradation, that is, its agricultural productivity is
greatly reduced, but it can still be used for agriculture.
The soil’s ability to process nutrients into a form usable
by plants has been partially destroyed and only with
major improvements can productivity be restored.
‘Severe’ degradation means the original biotic functions
are largely destroyed, and the land is reclaimable only
with major financial and technical assistance.
Degradation of less than 1 million hectares, is classified
as ‘extreme’, defined as unreclaimable and beyond
restoration. As Figure 1.5 indicates, the major part of
the region’s degraded land is lightly degraded and has
lost some productivity but can be restored through farm
conservation practices.
Among countries of the region, the People’s
Republic of China is worst affected in terms of the area
of land degraded followed by India. However, India has
most degraded land as a percentage of total land area
(49.8 per cent), closely followed by Viet Nam (48.9 per
cent). More recent estimates of the Government of
India (1990), suggested that 53 per cent of total land
area has already been degraded. Table 1.2 shows the
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Table 1.1:

Land use in the Asian and Pacific Region, 1992

Country/Sub-region

Total land
area

Arable and
permanent crop land

(‘000 ha)

Area
(‘000 ha)

13,017

9,044

69

600

5

1,890

15

1,483

11

4,700

134

3

273

6

2,560

54

1,733

37

India

297,319

169,650

57

11,400

4

68,500

23

47,769

16

Iran, Islamic Rep. of

163,600

18,170

11

44,000

27

18,010

11

83,410

51

30

3

10

1

3

1

3

25

83

Bangladesh1
Bhutan 2

Maldives

per cent of
total land

Permanent pasture
Area
(‘000 ha)

per cent of
total land

Forest and
woodland
Area
(‘000 ha)

Other land

per cent of
total land

Area
(‘000 ha)

per cent of
total land

Nepal

13,680

2,354

17

2,000

15

5,350

39

3,976

29

Pakistan

77,088

21,110

27

5,000

6

4,050

5

46,928

61

Sri Lanka

6,463

1,905

29

439

7

2,100

32

2,019

31

575,897

222,370

39

63,71 3

11

1 02,471

18

1 87,343

33

South Asia Total
Cambodia

17,652

2,400

14

2,000

11

11,600

66

1,652

9

Indonesia

181,157

22,500

12

11,800

7

108,600

60

38,257

21
39

Lao PDR

23,080

805

3

800

3

12,500

54

8,975

Malaysia

32,855

4,880

15

27

0

19,352

59

8,596

26

Myanmar

65,754

10,039

15

359

1

32,387

49

22,969

35

Philippines

29,817

9,190

31

1,280

4

10,000

34

9,347

31

Thailand

51,089

20,130

39

800

2

13,500

26

16,659

33

Viet Nam

32,549

6,697

21

329

1

9,650

30

15,874

49

533,953

76,641

18

1 7,394

4

21 7,589

50

1 22,329

28

932,641

96,302

10

400,000

43

130,495

14

305,844

33

12,041

2,020

17

50

0

8,970

74

1,001

8

156,650

1,401

1

124,800

80

13,915

9

16,534

11

South -East Asia Total
PR China
DPR Korea
Mongolia
Republic of Korea
Japan
East Asia Total
Cook Islands

9,873

2,070

21

92

1

6,464

65

1,247

13

37,652

4,515

12

650

2

15,230

67

7,257

19

1 ,1 48,857

1 06,308

9

525,592

46

1 85,074

16

26,883

29

23

5

22

0

0

0

0

18

78

1,827

260

14

175

10

1,185

65

207

11

45,286

415

1

80

0

38,200

84

6,591

15

283

122

43

1

0

134

47

26

9

Solomon Islands

2,799

57

2

39

1

2,560

91

143

5

Vanuatu

1,219

144

12

25

2

914

75

136

11
17

Fiji
Papua New Guinea
Western Samoa

Tonga

72

48

67

4

6

8

11

12

764,444

50,954

7

415,000

54

106,000

14

192,490

25

New Zealand

26,799

408

2

13,650

51

7,380

28

5,361

20

Pacific Total

842,752

52,41 3

6

428,974

51

1 56,381

19

204,984

24

Australia

Asia-Pacific Total

3,001 ,459

457,732

15

1 ,035,673

35

661 ,51 5

22

846,540

28

World (rounded)

13,100,000

1,440,000

11

3,420,000

26

3,880,000

30

4,370,000

33

Source:
Note:

FAO (1994).
1 According to the Government of Bangladesh the total land area is 14,757 thousand hectares. The arable and permanent crop land

is 8,160 thousand hectares, which is 56 per cent of total land. Area under permanent pasture is 4 per cent of the total land. Area
under forest and woodlands is 2,560 thousand hectares, which is 17 per cent while area under other land is 3,437 thousand
hectares, making 23 per cent of the total land.
2 According to the Government of Bhutan the total land area is 4,650 thousand hectares. The area under arable and permanent
crop land, permanent pasture, forest and woodland is 309 thousand, 157 thousand and 2,905 thousand hectares respectively.
Other land has 636 thousand hectares. They represent 8 per cent, 4 per cent, 12 per cent and 16 per cent of the total land
respectively.
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Figure 1.4:

Population Density and Arable Land in Selected Countries of the Asian and Pacific Region,
1992
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Source:

FAO (1994).

Figure 1.5:

Intensity of Land Degradation in
Asia-Pacific
(Affected area in million ha)
Severe
109.6
(13)

Extreme
(0)

Moderate
348.2
(41)

Light
390.1
(46)

Source:
Note:

Oldeman (1990).
Figures in parathesis indicate percentage share.

estimated extent of degraded land for selected countries
of the region.
Based on GLASOD research, the total area by
degree of land degradation of agricultural land for eight
countries of South Asia is shown as Table 1.3.
Despite massive soil degradation, agricultural
yields have steadily increased in the Asian and Pacific
region in the last forty years due to the use of improved
high-yielding crop varieties, irrigation and increased

agrochemical inputs. Real economic losses have
occurred though, as modern agricultural technologies
are more productive on good soils than on poor soils.
Although technology can often sustain yields, it only
temporarily masks the effects of land degradation and
the yield increases might have been even greater if the
soil had not been degraded.
The financial means of farmers contribute to their
tendency to let soil degrade in two ways. Firstly,
farmers’ planting decisions are usually influenced more
by the current selling price of their crops, than by
long-term gains for themselves and society that could
be realised from sustainable land use. In fertile areas an
individual farmer may actually not benefit financially in
the short term from conservation practices. To adopt
practices that would indefinitely maintain the
productivity of land would not serve economic interests
of farmers, unless their planning horizons extended
50 years or more, and they discounted future earnings
at a very low, or even zero, rate. Secondly, stopping or
reversing widespread erosion which leads to moderate
soil degradation often requires action on a scale
beyond the means of a single farm unit. Large scale
action to prevent erosion requires detailed catchment
management plans comprising land drainage schemes,
slope stabilisation, reaforestation and other soil
conservation measures and is therefore typically
adopted at watershed level and with substantial
national input.
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Table 1.2:

Country

Estimated Extent of Degraded Land
in Selected Countries of the Region
Total land
Degraded land area
(1,000 hectares)
(1,000 hectares)

Bangladesh
PR China
India
Indonesia
Lao PDR
Myanmar
Pakistan
Philippines
Western Samoa
Sri Lanka
Thailand
Tonga
Viet Nam

per cent of
total land

13,391
932,641
297,319
181,157
23,080
65,754
77,088
29,817
283
6,474
51,089
72

989
280,000
148,100
43,000
8,100
210
15,500
5,000
32
700
17,200
0

7.0
30.0
49.8
24.0
35.0
3.2
17.3
16.8
11.3
10.8
33.7
4.5

32,536

15,900

48.9

Dent (1989).
According to the Government of Bangladesh the figure
for total land is 14,757 thousand hectares and degraded
land area is 7 per cent of the total land area.

Source:
Note:

Table 1.3:

Total Area by Degree of Land
Degradation in Eight Countries of
South Asia
(1,000 hectares)

Country

Light

Afghanistan
9,811
6,187
Bangladesh1
36
Bhutan 2
India
2,935
Iran, Islamic Rep. of 17,721
Nepal
429
Pakistan
7,530
Sri Lanka
Source:
Note:

IV.

35

Moderate Severe

Total

Total as
per cent of
agri. land

2,597
1,080
0
20,128
29,574
759
8,243

209
0
4
21,941
8,301
0
0

12,617
7,267
40
45,005
55,596
1,188
15,773

33
75
10
25
94
26
61

158

838

1,030

44

FAO, UNDP and UNEP (1994).
For areas with more than one type of degradation, the
most severe type is used for summation.
1
According to the Government of Bangladesh degraded
land is 89 per cent of the agricultural land.
2
According to the Government of Bhutan, there is no
lightly degraded land while the figure for severely
degraded land is 95 thousand hectares which is 30 per
cent of the agricultural land.

K IN D S O F LA N D D EG R A DATIO N

GLASOD, (ISRIC/UNEP, 1990) recognises two
categories of human-induced soil degradation, as
Figure 1.6 illustrates: 1) resulting from erosion
processes with displacement of soil material, mainly
through water erosion and wind erosion; and
2) resulting from internal physical and chemicalbiological deterioration.
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1.2: Removal of vegetation leads to loss of productive land.

A.

W ater Erosion

Water erosion is the most widespread erosion
hazard in the region, caused mainly by excessive
exposure of bare soil due to poorly managed logging
operations, indiscriminate land clearance, widespread
use of annual crops in far ms, bare fallowing,
overgrazing, cutting of vegetation for fuelwood, and
inadequate management of run-off. Severe water
erosion is extensive throughout the Himalayas, and in
South and South-east Asia, large areas of the People’s
Republic of China, Australia and the South Pacific. Of
eight countries in South Asia, India suffers most from
moderate to severe water erosion (Table 1.4).
In India, 69 million hectares of land are
estimated to be extremely eroded and 106 million
hectares severely eroded. Singh et al (1992) divided
the water erosion rates in India into six categories
(‘slight’ to ‘extreme’), and estimated the area affected by
each category as given in Table 1.5. ‘Slight’, prevails in
dense forests with canopy covers above 40 per cent,
and desert regions; whilst ‘very high to severe’ erosion
occurs in the north-eastern Himalayan region, Siwalik
hills, western Ghat and the Vertisol soils of the
Peninsular region. In Sri Lanka major contributing
factors to soil erosion are: deforestation on steep slopes
of the watersheds; shifting cultivation; removal of grass
and other protective cover; and gem mining in upland
areas (SAARC, 1992). The estimated area affected is in
the range of 388 to 913 thousand hectares per year
(Government of Sri Lanka 1994). Nepal is reported to
lose 240 million m 3 of soil annually as a result of
erosion (ESCAP, 1991a). The degree of soil erosion in
Thailand divided into six categories is shown in
Table 1.6 (Potisuwan, 1994). In the People’s Republic
of China, water erosion occurring in Loess Plateau and
hilly terrain affects an area of 1.5 million km 2
(16 per cent of the total cultivated land), resulting in the
loss of roughly 5 billion tonnes of soil every year
(Zhao, 1993). According to one estimate, the total area
of eroded land in the country increased from
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Figure 1.6:

Type of Land Degradation in
Asia-Pacific

Table 1.6:

(Area Affected in million ha)

Physical
14.4
(2)

Category
Very slight

Wind Erosion
238.6
(28)

Source:
Note:

Water erosion
523.4
(61)

0.0016-0.16

18.99

0.16

14.44

Moderate

0.8

4.14

Severe

3.2

6.82

Extreme
Others

>16
–

6.26
0.73

B.

Areas Affected by Water Erosion in
Eight Countries of South Asia
(1,000 hectares)
Degree of water erosion

Country

Light

Moderate

Afghanistan

8,560

2,597

Bangladesh

0

1,504

Total

Total as
per cent of
agri. land

0

11,156

29

0

1,504

36

15

0

4

40

10

2,936

17,217

12,620

32,773

18

Iran,
14,504
Islamic Rep. of

11,896

0

26,400

45

Bhutan
India

Nepal
Pakistan
Sri Lanka
Source:
Note:

Strong

520

1,072

0

1,592

34

6,080

1,124

0

7,204

28

72

157

845

1,074

46

FAO, UNDP and UNEP (1994).
According to the Government of Bangladesh, the figure
for total as per cent of agricultural land is 18.

Table 1.5:

Area Under Different Classes of Soil
Erosion by Water in India

Soil erosion rate
(Tonnes/hectares/yr)

Erosion class

Area
(hectares)

0-5
5-10

Slight
Moderate

801,350
405,640

10-20
20-40

High
Very high

805,030
160,050

40-80

Severe

83,300

>80

Extreme

31,895

Source:

Singh et al. (1992).

Area affected
(million hectares)

Potisuwan (1994).

129 million hectares in 1985 to 162 million hectares in
1991 (WRI, 1994).

oldeman (1990).
Figures in parenthesis indicate percentage share.

Table 1.4:

Soil loss
(ton/hectares/yr)

Light

Source:
Chemical
74.4
(9)

Degree of Soil Erosion and Area
Affected in Thailand

W ind Erosion

Wind erosion is widespread in arid and semi-arid
lands, such as Western China, Mongolia and the Central
Asian Republics, and also along the shores of oceans,
rivers and lakes where strong winds lift and carry the
soil long distances. Fine-grained soil particles are
removed, leaving behind only the coarse-textured,
infertile soil. In extreme conditions, the soil and sand
drifts and forms unstable dunes of varying height which
encroach onto nearby agricultural land or settlements.
Removal of vegetation cover and overgrazing contribute
significantly to increasing the intensity of wind erosion.
The wind-eroded land in eight countries of
South Asia alone comes to about 59 million hectares,
(Table 1.7). The most extensive area occurs in the
Islamic Republic of Iran.
In India, the estimated area affected by wind
erosion varies between 17 million hectares, (Sehgal and
Abrol, 1992) and 39 million hectares (Velayutham, 1992)
depending on the source consulted. Wind erosion is
most common in the arid regions, covering 31.7 million
hectares, of which 61 per cent is in the Thar area of
Western Rajasthan. Here the sandy soils are low in
organic content, have low water retaining capacity and
are susceptible to strong and desiccating winds.
Approximately 50 per cent of the desert area in
Rajasthan features sand dunes of various types. Wind
erosion is also common in parts of Haryana, Gujarat,
and Punjab. The problem across India is being
aggravated by the increased use of tractors for
ploughing of cultivated fields. The soil loss under
different site conditions varied from 407 tonnes/hectare
in fallow land to 932 tonnes/hectare in ploughed land
using country ploughs and 2,837 tonnes/hectare in
disc-ploughed land using tractors (Dhir, 1990).
In Pakistan, wind erosion is a serious problem in
the Cholistan, Thal, Thar and Kharan deserts.
According to soil survey reports, about 4.8 million
hectares are affected by wind erosion, out of which
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roughly one-third is severely eroded (Rafiq, 1990). In
the Cholistan desert, severe wind erosion occurs in
81 per cent of the area (Akram and Abdullah, 1990)
(Table 1.8).
In the People’s Republic of China, certain data
indicates that an area of about 95000 sq.km is covered
by sand lying over 0.5 m deep (Zitong, 1994)
(Table 1.9).
In Myanmar, a similar depth of sand covers
roughly 11.0 per cent of the country, mainly in the
mid-region where dry zone agriculture is concentrated
(Tha Tun and Swe, 1994).

Table 1.7:

Areas Affected by Wind Erosion in
Eight Countries of South Asia
(1,000 hectares)

Country

Light

Moderate

Severe

Total

Total as
per cent of
agri. land

Afghanistan

1,873

0

209

2,082

5

Bangladesh

0

0

0

0

0
0

Bhutan

0

0

0

0

India

0

1,754

9,042

10,796

6

Iran,
6,559
Islamic Rep. of

25,730

3,085

35,374

60

Nepal
Pakistan
Sri Lanka
Total
Source:

0

0

0

0

0

3,998

6,742

0

10,740

42

0

0

0

0

0

12,430

34,225

12,337

58,992

18

FAO, UNDP and UNEP (1994).

Table 1.8:

Extent and Classes of Wind Erosion
in Cholistan Desert of Pakistan

Erosion class

Area (million hectares)

per cent

Light

0.442

17

Moderate
Severe

0.059
2.079

2
81

Source:

Akram and Abdullah (1990).

Table 1.9:
Type

Sand Cover Across People’s
Republic of China
Covering depth

Area

(cm)

1,000 sq.km

per cent

Light
Moderate

<10
10-15

158
81

47.3
24.2

Severe

50-100

61

18.3

>100

34

10.2

Extreme
Source:

10

Zitong (1994).

C.

Physical D eterioration of Soil

Land degradation can occur due to poor
aggregation, low or excessive permeability, defective
aeration, low water retention, crusting, hardening, a
decrease in rooting depth and other related
characteristics. Heavy losses of nutrients take place in
highly permeable soils, and the availability of plant
nutrients is limited in slowly permeable soils, both of
which result in low fertiliser-use efficiency.
According to GLASOD, during the last 45 years
12 million of about 14 million hectares of physically
degraded soil in the region suffered from compaction.
Subsidence of organic soil and waterlogging also
contributed to physical soil degradation.
In the People’s Republic of China, hardening of
soil caused by mechanical cultivation has been noted in
the north-east region (Zhao, 1993). The red soils in
tropical and subtropical areas have also developed
compacted layers due to improper farming cultivation.
In the Taiha lake region, almost 80 per cent of the
paddy soils became compacted after the cropping
system was altered to a triple cropping system.
More than 50 per cent of the world’s irrigated
lands affected by waterlogging and salinisation are
located in the region. Further GLASOD data indicates
that 3.08 million hectares in India, 0.96 million hectares
in Pakistan and 0.50 million hectares in Islamic
Republic of Iran are affected by waterlogging (FAO,
UNDP and UNEP, 1994). However, the extent of
waterlogged areas reported in the countries’ national
data is much higher. For example, according to the
Government of India (1990) an area of 8.53 million
hectares is waterlogged; other sources have put this
figure as high as 10.0 million hectares.
Rahman (1990) reported over three million
hectares of waterlogged land in Bangladesh, mostly due
to poor drainage in the coastal region, while Saheed
(1992) has indicated a serious threat to crop production
due to waterlogging of some 0.3 million hectares.
Many areas of the north western region of India
are experiencing a rapid rise of the water-table due to
over-irrigation. The menace of waterlogging has
affected large areas of the Indira Gandhi Canal Project,
recently constructed for providing irrigation to the
desert areas of Rajasthan. The water-table was found to
be less than 6 metres below ground over a substantial
area of about 1,200 sq.km (Shankarnarayana and
Gupta, 1991).
In Pakistan, where irrigation has been practised
for a very long time, a survey conducted over 16.3
million hectares by the Water and Power Development
Authority (WAPDA), revealed that 55 per cent of the
area had a water-table at less than 3 m below the
surface.

D.

C hem ical D eterioration of Soil

It has been estimated that about 75 million
hectares of soil has deteriorated chemically in the
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region during the last 45 years. Among the most
dominant process is salinisation, which has spread over
an area of 54 million hectares. About 15 million
hectares suffers from nutrient loss, while acidified and
polluted soils account for 4 and 2 million hectares
respectively.
1. Soil Salinisation/alkalisation
Dryland salinity is a serious problem in western
Australia, Afghanistan, India, Islamic Republic of Iran
and Thailand. Replacement of forest vegetation by
agricultural crops, particularly in Western Australia, has
brought about hydrological changes through reduced
evapotranspiration, allowing salts to concentrate in the
low-lying parts of the landscape.
About 8.24 million hectares of good agricultural
land have become unproductive due to dryland salinity
in Australia (Williams, 1990). Australia has furthermore
239 million hectares of salt affected soils as 39 million
hectares of saline soils and 200 million hectares of
soda soils. Secondary salinisation is becoming a great
threat to irrigated agriculture, while seepage scalds
occur in both dry and irrigated lands. In New Zealand,
salt-tainted soils occupy 2.5 million hectares (ESCAP,
1990b).
The figures of salt-affected soils reported by
different researchers in many countries of South Asia
show wide variation (Yadav, 1986). Among eight
countries of South Asia (Table 1.10), Islamic Republic of
Iran, has the greatest area of salt affected lands and
strong salinisation occurs only in Islamic Republic of
Iran and India (FAO, UNDP and UNEP, 1994). However,
detailed information regarding their characterisation,
reclamation and utilisation is lacking.
Other data for South Asia differ widely. In
Bangladesh an area of 1.3 million hectares is affected
by soil salinity according to Dent et al (1992). In India,
an estimated 9.38 million hectares are covered by

Table 1.10:

Areas in Eight Countries of South
Asia Affected by Salinisation
(1,000 hectares)

Country

Light

Moderate

Severe

Total

Total as
per cent of
agri. land

Afghanistan

1,271

0

0

1,271

3

Bangladesh

0

0

0

0

0
0

Bhutan

0

0

0

0

India

0

2,111

2,033

4,144

2

Iran,
10,099
Islamic Rep. of

14,272

8,301

32,672

55

Nepal
Pakistan
Sri Lanka
Total
Source:

0

0

0

0

0

3,457

377

0

3,834

15

47

0

0

47

2

14,874

16,760

10,334

41,968

13

FAO, UNDP and UNEP (1994).

salt-affected soils including 5.5 million hectares of
saline and 3.88 million hectares of alkaline soils
(Government of India, 1990). Figures for India
reported by other sources vary widely being as high as
26.1 million hectares (Yadav, 1986). In Pakistan, the
area reported to have been affected by soil salinity
varies from about 10 to 12 million hectares (ESCAP,
1990b, Dent et al 1992, and Sharif Zia et al 1992). In Sri
Lanka, saline soils occur mainly in the tidal flats,
estuaries and deltaic deposits. With the introduction of
irrigation, soil salinity has increased in inland valleys
such that 0.7 million hectares are now salt-affected
(Dent et al 1992).
In South-East Asia, the worst affected country is
Indonesia, with 2.2 million hectares of salt affected soils
(Dent et al 1992). In Malaysia, about 0.23 million
hectares of saline marine clay soils are found in the
Peninsular region and Sarawak (Aminuddin et al 1994).
Some of these soils have been reclaimed by
construction of coastal bunds, check gates and drains
for production of crops like coconut, oil palm, cocoa,
coffee and paddy. According to Dent et al (1992) an
area of 0.52 million hectares is affected by soil salinity
in Malaysia.
In Myanmar, approximately 1.4 per cent of the
land is affected by saline and sodic soils, occurring
mainly in the coastal belt, deltaic and arid areas (Tha
Tun and Swe, 1994). In the Philippines, an estimated
area of 0.4 million hectares is affected by salinity along
the 18,000 km coastline (ESCAP, 1990b).
In Thailand, saline soils occupy 0.58 million
hectares in the coastal area and parts of the central
plain, while potentially saline soils cover over 3.04
million hectares. Moreover, the severely affected
coastal saline soils are used for salt making which
involves heavy fuelwood consumption, thereby leading
to extensive deforestation and further environmental
deterioration (Potisuwan, 1994). In Viet Nam, varying
reports indicate that saline soils along 2,500 km of the
coastline, occupy 2.0 million hectares (ESCAP, 1990b)
and 1.0 million hectares (Phien and Siem, 1994).
Saline soils in the People’s Republic of China are
mainly distributed in arid and semi-arid and coastal
zones, occupying an area of 81.8 million hectares. Of
these, recently formed saline soils account for 36.93
million hectares, and relic saline soils 44.87 million
hectares (Zitong, 1994). The latter soils occur mostly in
the desert areas. About 6.24 million hectares of saline
soils occur in cultivated fields. In addition, there are
17.33 million hectares of potential saline soils with a
salic horizon in the deeper layers, which are prone to
secondary salinisation after irrigation. Dent et al (1992)
reported an area of 74.6 million hectares of salt affected
land in the People’s Republic of China.
2. Loss of Plant Nutrients
Soil erosion results in a net removal of nutrients
from the remaining soil. In addition, the continued use
of compound, inorganic fertilisers in most countries is
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causing marked deficiencies of many major, secondary
and micro-nutrients. In a number of cases, imbalanced
use of fertilisers dominated by nitrogen has caused
multiple nutrient deficiencies. For example, in
Bangladesh, more than 50 per cent of the total
agricultural area has suffered from soil fertility decline
(Table 1.11).
Sulphur deficiency is estimated to affect about
25 million hectares of cultivated land across the region
and zinc deficiency is also extensive. For example, in
Bangladesh, approximately 4 million hectares of
cultivated land is estimated to suffer from sulphur
deficiency and 1.75 million hectares from zinc
deficiency. Sulphur and zinc deficiency is widespread
in flooded rice soils (Saheed, 1992, Yadav, 1993a).
In the People’s Republic of China, the nutrient
status of agricultural fields in 1990 showed a deficiency
of Phosphorus (in 53 per cent of the surveyed area),
Potassium (30 per cent), Boron (26 per cent),
Molybdenum (35 per cent), Manganese (16 per cent),
Zink (38 per cent) and Copper (5 per cent) (Zitong,
1994).
In Nepal, over-exploitation of land resources and
accelerated soil erosion have led to a major loss of
plant nutrients and organic matter, particularly in hilly
areas with steep slopes, high rainfall intensity and
shifting cultivation. The mountain soils suffer from
deficiency of calcium, phosphorus and other elements.
In Pakistan practically all soils are low in organic matter
(less than 1 per cent) and nitrogen content, and about
80 to 90 per cent of agricultural soils, especially
calcareous and alkaline soils, have low to medium
availability of phosphorus (Yadav, 1993a).
3. Soil Acidification
Soil acidification affects extensive areas in many
countries of the region; caused by both natural factors
and human interventions. The main causes of soil
acidity are: strong leaching of base cations under high
rainfall intensity; negative balance between addition
and removal of bases like calcium and magnesium;
liberation of acids from organic matter decomposition;
use of acidifying mineral fertilisers; acid pollution from
chemical industries and acid rain; continued
waterlogging; and low buffering capacity of soil.
Reliable data on the extent of the area affected
by each of these factors are not available for the region.
However, it has been noted in India that an area of
93.7 million hectares suffers from soil acidity of varying
degrees.
4. Pollution
Unregulated dumping of untreated industrial,
municipal, agricultural wastes and mining give rise to
land degradation. Heavy metals like mercury, lead,
cadmium, nickel and arsenic cause serious land
pollution problems. For example, in Japan, waste from
the mines and factories located in agricultural areas
have been found to have contaminated the soil with
heavy metals. As much as 10 million hectares of farm
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Table 1.11:

Areas Affected by Soil Fertility
Decline in Eight Countries of
South Asia
(1,000 hectares)

Country

Light

Afghanistan

Moderate

Severe

Total

Total as
per cent of
agri. land

0

0

0

0

0

Bangladesh
6,367
Bhutan
0
India
26,200
Iran,
0
Islamic Rep. of
Nepal
0
Pakistan
5,200
Sri Lanka
693

0
0
0
0

0
0
3,183
0

6,367
0
29,383
0

65
0
16
0

0
0
731

0
0
0

0
5,200
1,424

0
20
61

Total

731

3,183

42,374

11

Source:
Note:

38,460

FAO, UNDP and UNEP (1994).
According to the Government of Bangladesh, the figure
under total as per cent of agricultural land is 85.

land in the People’s Republic of China have been
reported to be polluted to a varying degree: 3.3 million
hectares by sewage irrigation; 5.3 million hectares by
acid pollution (mainly acid rain and fluoride); and
0.9 million hectares by leaching from solid wastes and
garbage (NEPA, 1994). In Mongolia, inadequate waste
management in urban areas has resulted in the
degradation of 110,000 hectares.
Soil pollution due to high use of agrochemicals
like fertilisers, insecticides, fungicides and herbicides,
has also been reported in recent years. The extensive
use of pesticides, particularly with the advent of highyielding crop varieties, poses an environment problem
due to harmful accumulation of non-biodegradable
residues. This results in the deterioration of soil quality,
due to the effect on the microfauna, bacteria, etc.

E.

D esertification

‘Desertification’ is land degradation in arid,
semi-arid and dry sub-humid areas, resulting from
various factors including climatic variations and human
activities. The Asian and Pacific region is the world’s
worst affected region in terms of desertification.
86 million hectares (70 in rain-fed areas and 16 in
irrigated croplands) of precious land resources in the
region have been affected. The countries most affected
in the region are the People’s Republic of China,
Islamic Republic of Iran, Afghanistan, Mongolia,
Pakistan and India. 35 per cent of the region’s
productive land is considered to be desertified. A
comparison of desertification on the continents – of
both productive and dry/marginal land – is shown in
Figures 1.7 and 1.8. Asia is most severely affected in
terms of productive land lost, but Africa has the highest
percentage of desertified dry land.
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Figure 1.7:

Table 1.12:

Percentage of Desertified
Productive Land

Factors Affecting Desertificationprone Land in Northern China
Area
(sq.km)

35

Factors
30

percent

25
20
15
10
5
0
Asia

North
America

Africa

South
America

Over-cultivation

44,700

25.4

Overgrazing on steppe

49,900

28.3

Excessive collection of
fuel wood (overfelling)

56,000

31.8

Technological factors
(industry, mining,
communication)

1,300

0.7

Misuse of water resources
(lack)
Encroachment of dunes
under wind forces

14,700

8.3

9,400

5.5

Source:

Figure 1.8:

60
50
percent

ESCAP (1991b).

Percentage of Desertified Dry Land

70

40
30
20
10
0
Africa

per cent of total
desertificationprone land

Asia

Europe

Australia

South
America

North
America

In the Asian and Pacific region, the process of
desertification has resulted in an incalculable loss in
land productivity and agricultural output since ancient
times. Though this process can be seen as a complex
interplay of natural and socio-economic forces, humaninduced factors such as deforestation, faulty land use
practices, mismanagement of irrigation systems and
overgrazing, are responsible for accelerating the
process. Such impacts are discussed in the next section.
Table 1.12 indicates the status of desertification
in the People’s Republic of China, where 176,000 km2
of land is known to be affected. This is about 53 per
cent of the estimated desertification-prone area in the
country (ESCAP, 1991b). The desertification rate has
been increasing and is currently estimated to be
2,100 sq.km/year. Nearly 40,000 km2 of farmland and
almost 50,000 km2 of pasture land are threatened by
desertification (WRI, 1994).

Rangeland pastures in India are also suffering
from desertification. India’s livestock population is
about 450 million (roughly 13 per cent of the world
total), whereas the rangelands and pastures account for
only 0.5 per cent of the world total. The excessive
grazing is steadily degrading the rangeland and leading
to desertification.
In the Islamic Republic of Iran, the rate of
desertification is estimated at 1-1.5 million hectares per
year. The total area of desert at present is 50 million
hectares (Government of the Islamic Republic of Iran,
1992). Desertification is also a problem of great concern
in Mongolia, although it is to some extent a natural
phenomenon caused by periodic excessive short rains
and flash flooding during drought periods. Over the last
30 years, it is estimated that 35-50 tonnes of top soil
have been lost from each hectare of cultivated land by
wind erosion alone, and half of all the cultivated land is
considered to be degraded by erosion to some degree.
In 1990 the southern desert area had increased by
38,000 hectares beyond that of 1941.
Mismanagement of water resources is one of the
main factors responsible for desertification in the Aral
Sea basin of Central Asia. The diversion in 1987 of the
two big rivers Syrdarya and Amudarya – which rise in
the Himalayas and cross the deserts of Central Asia –
for irrigation purposes, contributed to salinisation of
irrigated land as well as alterations to the hydrological
cycle. The types of desertification through land
degradation in the Aral Sea Basin are detailed in
Table 1.13. In the Central Asian Republics of
Kazakhstan, Turkeministan and Uzbekistan (taken
together), 60.2 per cent of agricultural land has been
reportedly affected by desertification: 37.5 per cent
caused by removal of vegetation; 18.6 per cent by
chemical deterioration primarily due to irrigation, in
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Table 1.13:

Processes Leading to Desertification
in the Aral Sea Basin

Types of land degradation

Per cent of degraded land
Light

Moderate

Severe

Total

Degradation of the
vegetation cover

53.5

21.9

1.6

77.0

Wind erosion

1.0

0.2

0.3

1.5

Water erosion

3.8

2.1

–

5.9

Salinization of irrigated land

0.9

7.4

0.8

9.1

Soil salinization due to drop
of Aral Sea level

0.4

0.3

2.9

3.6

Technogenic desertification

–

0.4

1.0

2.4

Water logging of desert/
rangelands

–

0.4

0.1

0.5

59.4

33.7

6.7

100.0

Total

Kharin (1994).
Lightly degraded lands mainly need conservation of
natural resources. Moderately degraded lands need
conservation and partial rehabilitation. Severely
degraded lands can be restored only by special
ameliorative measures.
Degraded areas of vegetation cover include desert
rangelands and mountain forest. Human-induced wind
erosion mainly occurs in sandy deserts. Water erosion is
observed in foothills and in the mountains.

Source:
Note:

over-exploitation of surface and ground water, as well
as other technogenic factors; and 4.1 per cent by wind
and water erosion.

V.

C AU SES A N D C O N SEQ U EN C ES O F
LA N D D EG R A DATIO N

A.

C auses

The causes of land-degradation can be broadly
grouped into two categories, natural and man-made
(Table 1.14 and Figure 1.9). Apart from the natural
causes, the basic factors that ultimately trigger the
processes contributing to land degradation are
described below:
1. Deforestation and Land Conversion
In this category, GLASOD includes conversion of
forestland to agriculture, large scale logging and urban
use. Deforestation accounts for 37 per cent of the Asian
and Pacific region’s degraded land area; more extensive
than on any other continent of the world. Removal of
forest exposes the land to erosion, which deprives
farmers not only of soil, but also of the plant nutrients
that concentrate in the top soil. By stripping away
humus and other organic components, erosion also
sharply reduces the soil’s capacity to hold water,
creating a necessity for irrigation. The soil becomes
denser, and thus less penetrable by growing roots.
2. Overgrazing
Overgrazing by livestock decreases vegetation
and exposes the soil to water and wind erosion. In
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addition, livestock trampling compacts the soil,
reducing its capacity to retain moisture. This is
estimated to affect 280 million hectares in the region
(33 per cent of total degraded land). In Australia,
over-grazing causes 80 per cent of soil degradation,
mainly in semi-arid and arid regions. Not only
rangeland is damaged by the destructive current grazing
practices but forests also suffer from livestock raising as
branches are cut for fodder or entire stands are levelled
to make way for pastures. In India, the loss of forest to
cattle stems from the lack of grazing land. The nation’s
12 million hectares of permanent pastures are grossly
inadequate to the needs of its 196 million heads of
cattle. Moreover, India’s common land, crucial to the
animals of the poor, has shrunk by about one-fourth
over the past 40 years. State forest, roadside trees and
fallow lands make up the fodder deficit, but pressures
on forests continue to grow.
3. Agricultural Activities
Unsustainable agricultural practices account for
25 per cent of the degraded soils in the Asian and
Pacific region: common agricultural practices, such as
insufficient use of fertilisers and shortening of fallow
periods to 3-6 years in shifting cultivation can lead to a
loss of nutrients; too much fertiliser can lead to soil
acidification; cultivating hillsides without adequate
drainage measures leads to water erosion; leaving soil
exposed during fallow periods often results in wind
erosion; use of heavy machinery compacts soil,
resulting in physical damage; and insufficient drainage
of irrigation water may cause salinisation.
Irrigation, by saturating soil surfaces that are
subsequently baked by the sun, tends to deposit salts
and other minerals where they interfere with root
growth. If the salt is not flushed away, requiring more
water, a typical hectare of irrigated land may
accumulate from two to five tonnes of salt in a year.
Irrigation can also raise water tables under crops,
waterlogging the root zone and adding to salinisation.
Furthermore, reservoirs constructed to augment
irrigation can lead to land degradation and reduced soil

1.3: Overgrazing on marginal land is a major cause of desertification.
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Table 1.14:

Factors Causing Land Degradation
Factors

Natural

Man-made

Figure 1.9:

Climatic

High intensity rainfall in a short period; evaporation exceeding precipitation; drought;
high velocity winds; cyclones and storms; and climatic change

Geology and soil

Weak/unstable geological formations; seismic/volcanic eruptions; steeply sloping lands;
coarse-textured soils, impermeable and compact soils.

Agrarian

Land use incompatible with land potential; unsustainable agricultural production
technologies; excessive, imbalanced and inadequate fertilizer use; mismanagement of
irrigation water; excessive withdrawal of ground water, etc.

Silvi-pastoral

Deforestation, monoculture with exotic species; forest fires, unsustainable logging;
overgrazing, etc.

Socio-economic

Population pressure; poverty; declining land-man ratio: small, fragmented and scattered
land holdings; slow adoption of improved technologies; rights for animal grazing;
fuelwood collection; defective land tenure and other communication systems; mining;
brick kilns; dumping of industrial and municipal waste; lack of soil and water
conservation measures; deficient credit and input supply, etc.

Area Affected by Various Causes of
Land Degradation in Asia-Pacific
(million ha)
Industrial activities
1
(0)

Agricultural activity
212
(25)

Over-grazing
280
(33)

Source:
Note:

Vegetation removal
310
(37)

Over-exploitation
46
(5)

Oldeman (1990).
Figures in parenthesis indicate percentage share.

productivity by submerging vast tracts of agricultural
and forest lands, and by waterlogging, as in India and
Pakistan.
Another important factor contributing to land
degradation is cultivation on steep slopes. Singh et al
(1981) reported a soil loss of 6.56 tonnes/hectare from
slope cultivation, which decreased to 4.0 tonnes/
hectare under contour farming and 2.53 tonnes/hectare
under terracing combined with contour farming.
An equally detrimental form of land use in the
region is shifting cultivation. It is a traditional farming
system and is practiced over an area of 63.57 million
hectares by about 22.7 million people in Bangladesh,
Brunei Darussalam, Fiji, India, Indonesia, the Lao
People’s Democratic Republic, Malaysia, Myanmar,

Nepal, Papua New Guinea, Philippines, Solomon
Islands, Sri Lanka, Thailand and Viet Nam (Dent et al
1992).
In India alone, shifting cultivation is reported to
be practised on 4.37 million hectares, and in
Bangladesh about 800,000 people depend on shifting
cultivation in the northern and eastern hills, where land
degradation rates are quite high (SAARC 1992). Similar
problems are present in the Philippines, Sri Lanka,
Indonesia, Myanmar and Thailand. In eastern and
southern Bhutan, erosion is attributed mainly to
widespread shifting cultivation and in Myanmar, about
2.6 million people practise shifting cultivation on about
142,000 hectares (Government of Myanmar, 1992).
4. Over-Exploitation
Stripping land of vegetation for fuelwood also
leads to wind and water erosion. Regionwide, overexploitation accounts for 5 per cent of the degraded
soils. Destruction of vegetation cover is also caused by
various national development activities. These include

1.4: Overexploritation of land leads to desertification.
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construction of roads, railway tracks, airfields, industrial
expansion and urbanisation, reservoir and canal
construction, mining, hydro-electric projects, etc.
Additionally, brick kilns operating in several
parts of the region remove huge quantities of fertile top
soil and leave behind only the infertile lower part of the
solum, resulting in the abandonment of cultivation.
Despite a few years ‘fallow period’, original productivity
is not restored for a long time even with the application
of fertilisers and manures. In Bangladesh, 300 brick
kilns operate in the district of Jessore alone, not only
causing land degradation, but also putting pressure on
forests to satisfy the daily requirement for fuelwood of
about 2,000 tonnes. This requirement increases by
100 per cent when all the brick kilns run at full
production from mid-January to mid-March.

B.

C onsequences

Land degradation has numerous economic, social
and ecological consequences both direct and indirect.
For example: decline in land productivity leading to
reduced agricultural or forestry production; increased
siltation of reservoirs, canals and drainage systems
resulting in greater maintenance costs and shorter
operational life of projects; decline in income of
agricultural populations resulting in the further
worsening of a poverty situation; increased rural-urban
migration; increased frequency of natural disasters
(e.g. floods and landslides) and concomitant loss of life
and property; and loss of bio-diversity.
In India, the average annual loss of plant
nutrients from eroded soil is estimated to account for a
loss of 30 to 50 million tonnes of agricultural
production. In Java, it was estimated in 1988 that the
onsite cost of soil erosion amounts to $315 million
annually. In the hills of Nepal, overall yields of cereal
fell by over one per cent per year from 1970-71 to
1980-81. While the influence of erosion in this decline
is not clear, in the Terai areas, where erosion is less
significant, yields were constant.
The indirect impacts of land degradation are also
significant for many countries. The deposits of eroded
soil in drainage channels, irrigation ditches or reservoirs
causes major problems, hampering navigation and
accentuating floods. These deposits also reduce the
function of dams and choke irrigation canals. Added to
these factors is the negative impact on all aquatic life in
the waterways’ ecosystems, which also has far reaching
negative consequences on local communities’ means
for gaining adequate nutrition and livelihood. Changes
in the hydrology of catchment areas due to increasing
soil erosion are manifested in increased flood frequency
and severity, as well as reduced moisture retention for
use during dry seasons.
According to one estimate (ESCAP, 1991a), Asian
rivers carry 14,500 million tonnes of sediment per year,
some 70 per cent of the world’s total. The Yellow and
Changjiang rivers in the People’s Republic of China

16

alone discharge ye arly 2 billion tonnes, and
sedimentation has lifted the river bed considerably
(Zitong, 1994). In Australia, 210 million tonnes of
sediment load is carried by rivers every year (ESCAP,
1991a) and sediment yields from some catchments
reach 2.90 t/ha/yr (Williams, 1990). Indirect costs of soil
erosion from degraded upland forests and rainfed
agricultural land in Java were estimated at $26 million$91 million per year.
In Bangladesh, about 1 to 2 billion tonnes of silt
is carried by major rivers every year and one-fourth of it
reaches the sea (SAARC, 1992). Similarly, the
Brahmaputra-Ganges system carry a combined peak
annual load of sediments amounting to 1.4 billion
tonnes.
In Nepal, erosion is a major cause of land
fertility decline (Carson, 1992). The average sediment
contribution from the major river systems varies from
8 to 38 tonnes/hectares/year. This increases in a typical
mountain watershed, where soil loss estimates reach
200 tonnes/hectare/year from degraded range land and
poorly managed hill terraces.
In Sri Lanka, the sediment transport estimated for
major rivers varies from 68 tonnes/sq.km to as high as
875 tonnes/sq.km in Kelani Gange, Mahaweli Gange,
Welawe Gange and Kridi Oya river basins (Government
of Sri Lanka, 1994).
The consequences of severe soil erosion are such
that sediment deposition in selected reservoirs in
Thailand is reported to vary from 2,960 to 12,000,000
tonnes per year (Potisuwan 1994). In India, out of
5,334 million tonnes of soil eroded every year,
480 million tonnes (nearly 10 per cent) are deposited in
the reservoirs, reducing their storage capacity by
1-2 per cent annually (Dhruvanarayana and Ram Babu,
1983). The magnitude of the problem can be gauged by
comparing data on observed sediment deposit volumes
in reservoirs, with those predicted under “normal”
conditions (Table 1.15).

Table 1.15:

Siltation of Reservoirs in India

Reservoir

Catchment area
(km2)

Bhakra Nangal
Hirakud
Maithon
Panchet
Tungabhadra
Myraskshi
Gandhisagar
Ramganga
Ghod
Source:

Annual siltation rate
(tonnes/ha)
Estimated

Observed

58,876
82,652
5,206
9,816
25,832
1,792
21,873
2,997

6.43
3.78
2.43
3.70
6.43
5.41
5.41
6.43

9.21
9.42
19.65
15.00
9.81
24.84
9.03
27.28

3,627

5.41

8.92

Dhruvanarayana (1993).
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Transport of wind eroded soil also causes serious
problems. The movement of sand dunes severely
affects farmlands, roads, railway tracks, canals, water
courses, buildings and other infrastructure, and has
immense negative impact on crop production. Sehgal
et al (1991) have estimated that in India 7.8 million
hectares have been affected by wind erosion. This
fertility loss is reflected in reduction of crop yields, for
example, with every cm of top soil removed, a
reduction in maize grain yield by 100 kg per hectare
was noted at Dehradun in India (Hkybri et al 1982).
The growing menace of soil salinisation in
irrigated areas has brought about a significant reduction
in crop yields in many countries, such as the People’s
Republic of China, India and Pakistan. Joshi (1987)
observed decreases in yields of rice and wheat crops in
Mahi command in India and reported an increase in
fallow land of 25 per cent in four villages of Haryana in
India. In Pakistan, the average yields of wheat, rice,
cotton and sugarcane decreased by about 50 per cent in
slightly saline soils, and by about 75 per cent in
moderately saline soil when compared to yields in
normal soil (Qayum and Malik, 1985).
The damage caused by desertification is also
serious in Central Asia. Although lack of data prevents
detailed assessment, the noted reduction of yields of
cereals, vegetables, fruits, berries, and cotton due to
deterioration of soil quality gives some indication of the
gravity of the problem. Turkmenistan, for example, lost
40 per cent of its agricultural productivity from irrigated
land as a result of desertification. Uzbekistan and
Kazakstan lost 30 per cent each, while Kyrgyzstan and
Tajikistan lost 20 per cent and 18 per cent respectively
(Glazovsky and Orlovsky, 1995).

V I. PO LIC IES TO C O M B AT LA N D
D EG R A DATIO N
Several efforts have been made at international,
regional and national level to develop monitoring and
data-collection activities to formulate appropriate
policies, programmes and projects, and to establish an
institutional framework to combat land degradation.

A.

N ational A ctions

highest priority among efforts directed towards
sustainable management of land resources in the
countries of the Asian and Pacific region. In some cases
these measures are being implemented as elements of
larger projects or programmes. Such measures include:
watershed management, soil and water conservation,
sand dune stabilisation, reclamation of waterlogged and
saline land, forest and range management, as well as
replenishment of soil fertility in crop lands by use of
green manures and cultivation of appropriate crops.
The approach of integrated watershed
management has been quite significant in addressing
issues of land degradation. For example, in Nepal,
various watershed management projects are undertaken
by the Department of Soil and Water Conservation in
critically affected or degraded areas, such as Kulekhani
Watershed Management Project and Phewa Tal
Watershed. Considerable success has been achieved in
abating the extent of land degradation in targeted areas.
Involvement of local communities at every stage in the
implementation of the projects ensured that the
sustainability of the measures would continue even
after completion of the projects.
In India, watershed management programmes
have also been launched extensively. The Soil and
Water Conservation Division of Ministry of Agriculture
has undertaken 35 centrally sponsored projects (27 in
river valley catchments and 8 in flood prone rivers)
within the integrated watershed manageme nt
programme, covering 26 million hectares of highly
critical areas. Overall an area of 34.06 million hectares
was treated through various measures by the end of 7th
Five Year Plan.
Pakistan and Bhutan have also been undertaking
integrated watershed management projects (particularly
in the high lands) to improve the condition of lightly
degraded land and prevent future degradation. The
Philippines initiated pilot areas for community based
Integrated Watershed Resources Research and has also
established Development Projects at several sites.

1.5: Planting of Saltbush has helped in reclamation of saline land.

At national level, the institutional set-up for
formulating and implementing policies and programmes
is gradually being strengthened in the region. A
ministry or department level central agency is normally
responsible for managing land resources. However,
many other sectoral departments, research institutions,
and field agencies whose activities are related to land,
are also involved through individual and collaborative
efforts in tackling the issue. The work programme of
these institutions involve a set of both curative and
preventive measures, monitoring and data collection
activities, research and technology innovation.
The implementation of corrective measures to
abate the problem of land degradation is receiving the
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Water and soil conservation work had been
undertaken in the countries of the region even before
the concept of watershed management was introduced.
The People’s Republic of China, for instance, made a
remarkable achievement in controlling soil erosion
through implementation of water and soil conservation
measures in eight different parts of the country since
the State Council initiated a soil erosion control scheme
in 1983. These were the catchment areas of Wuding
River, Sanchuan and Huangfu Rivers in the Yellow River
basin, Dingxi County in Gansu Province, the upper
reaches of the Yongding River in the Haihe River basin,
the upper reaches of the Liuhe River in Northeast
China, the Gezhou Dam area of the Yangtze River
basin, and Xingguo County of Jiangxi Province where
altogether 6.78 million people used to suffer from the
effect of serious soil erosion. After 10 years of
conservation efforts, the erosion was brought under
control over 20,000 square kilometers, constituting a
third of the total affected area of 60,000 sq.km. The
improvement in the environment and economy of the
area is evident from the fact that total grain output
has nearly doubled as a result of improved land
productivity. The second phase of the programme,
covering the period 1993-2002, aims to introduce higher
quality and efficiency (NEPA 1993).
Some other programmes with components of soil
and water conservation which have been promoted in
the region include innovative irrigation, drought prone
area development through conservation of
groundwater, desert development and social forestry
(see Box 1.1). In Pakistan, for example, sprinkle
irrigation systems have been promoted to conserve
water in deserts, which also help conserve soil. Also,
there is a growing use of engineering structures such as
checkdams, spurs, flood dikes, and retaining walls, to
protect land from landslides and flooding. Bench
terracing has also helped in soil conservation. However,
in some countries such as India, Indonesia, the People’s
Republic of China, Thailand and elsewhere, terracing is
becoming less effective and more difficult to introduce
because of the high cost of labour and the increased
subdivision of land. As substitute, various other easier
and cheaper techniques such as traditional mulching,
stubble mulching, contour cultivation and vegetative
barriers have been applied for soil conservation. The
use of Vetiver grass hedges, for instance, has been
found most effective in different parts of India for
retaining soil moisture and reducing soil erosion
(Grimshaw et. al 1993).
The problem of land degradation in the arid and
semi-arid areas of the region (desertification), is being
tackled through a variety of measures, including
increased vegetation cover, sand dune stabilisation, and
improved land use practices. The People’s Republic of
China has experience of successful desertification
control (see Box 1.2). Australia is also tackling the issue
through appropriate policy intervention along with
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community involvement. In India, over 30,000 hectares
of shifting and semi-stable sand dunes have been
treated with shelter belts and strip cropping. Parts of
the desertified lands in Pakistan have been rehabilitated
through plantations and by mobile sand dune fixation
with shelter belts and checker barrier fences.
Experience of combating the process of
desertification was accumulated by the Central Asian
Republics for decades by elaborating a system of
measures on rational use of desert pastures, an
integrated approach to reclamatory cultivation of desert
lands and increasing vegetation cover to control mobile
sands (Opyt, 1981, Printsipy, 1986, Kurochkina, 1994).
In pasture husbandry, a set of measures was introduced
and rational use of pasture was promoted on the basis
of: stating the optimal sizes for sheep-breeding
economies; pasture rotation; improving technology of
pasture use; creation of a permanent system of control
and management of pasture economies; pasture
enrichment through a diverse species composition of
the most valuable fodders, and increase of total fodder
productivity. A complex set of phytoreclamation,
agrotechnical, forest reclamation, and selectional,
introductional, and organisational economic measures
were implemented to enhance the productivity and
stability of arid pastures. In addition, 1,480 km of green
belts were planted during recent years in Uzbekistan,
with multi-row bands and wood thickets amounting to
6,800 ha. On the bank of the Karakum canal the forest
belts spread over 13,000 ha. Forest plantations were
created over an area of 4,000 annually in Tajikistan.
The work on afforestation of sands, fixation of mobile
sands and other sand consolidating measures were
carried out over an area of 608,000 ha in Uzbekistan,
and 300,000 ha in Turkmenistan.
South Asian countries plagued with water
logging and soil salinity, have undertaken successful
efforts to rehabilitate a sizable part of land affected by
the problem. For example, in Pakistan, where the
problem of soil salinity is most acute, Water and Power
Development Authority (WAPDA) has been able to
reclaim land through various Salinity Control and
Reclamation Projects (SCARPs). The first such project
was initiated in Rechna covering an area of 0.4 million
hectares, mainly using vertical drainage through tube
wells (SAARC 1992). Salt resistant species of plants are
also increasingly being used for plantation on saline
lands.
Replenishment of soil fertility in degraded
croplands through the use of appropriate plants, green
manures and bio-fertilisers has also proved effective in
many countries of the region. Realising the importance
of vegetation cover in conserving soil and water,
countries of the region are placing greater emphasis on
the maintenance of forests and rangelands. Various
policy measures have been adopted to curb further
degradation of forests and rangeland and rehabilitate
already degraded lands (see also Chapter Two). For
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B ox 1.1:

W atershed M anagem ent Through C om m unity Participation: A Success S tory in
India

The Silawalik hills of Northern India, spread across
the states of Haryana, Punjab and Himachal Pradesh are
subjected to severe soil erosion by water, largely due to
excessive deforestation and overgrazing. Most of the
rainwater during the monsoon season runs off the land,
causing floods and sedimentation at an alarming rate
downstream. As a result, the Sukhna Lake, created in 1958
near Chandigarh, has been seriously affected by
sedimentation, resulting in a 60 per cent reduction in its
storage capacity over a period of 15 years.
Recognising the seriousness of the problem, in 1975
the Regional Research Station of the Central Soil and Water
Conservation Research and Training Institute, Dehradun
sought the cooperation and active involvement of the local
people in Sukhomajri village for watershed management
and sedimentation control. Sukhomari village, with
agricultural land of 100 hectares, supporting 455 human
and 411 cattle population, is located in the Siwalik foothills.
The village originally had 59 families owning less than 2 ha
cultivated land each, without any source of irrigation, and
78 per cent of the people were illiterate. The village
suffered from acute shortage of fodder, grass and fuelwood,
very low crop yields and generally poor economic
conditions. The locality, with an annual average rainfall of
1,137 mm, also had the problems of accelerated soil
erosion, a high rate of sediment movement (as high as 900
tonnes/hectares/year), denudation of hills, low productivity
and the combined tolls of floods in the rainy season and
droughts in the dry season.

A society of village people called the “Hills Resource
Management Society” was established, which took
responsibility for protecting the hills from over-grazing and
deforestation, and also for distributing the stored water for
irrigation amongst the farmers and maintaining the dam and
water conveyance system. A small earthen dam to store
runoff from 4.3 hectares of hilly catchment was constructed,
and the stored water was used for providing supplemental
irrigation, mainly to the wheat crop. An area of 85 hectares
of severely denuded watershed was treated with a range of
measures such as staggered contour trenches, check-dams,
grade stabilisers and planting of Acacia catechu, Dalbergia
sissoo, Vitex negundo, Ipomoea and Eulaliopsis binata.
With the adoption of these measures, the sediment
rate was reduced from 900 to 28 tonnes/hectare/year within
a period of three years, and wheat yield increased from
1.6 to 4.2 tonnes per hectare. Marked increase in fodder
and grass production, milk yield and other benefits brought
about remarkable change in the productivity, profitability
and economic security of the people (see table). The
number of goats decreased substantially, while the number
of buffaloes and cows increased appreciably during the
10-year period 1973-1983.
Encouraged by the notable success of this project
and the resultant physical and socio-economic benefits,
conservation measures have been applied to a number of
other catchments by the local government. The Sukhomajri
model serves an outstanding example of the immense
potential inhilly areas for integrated watershed management
that involvs the active participation of the local people.
Dhruvanarayana (1993).

Source:

Impact of watershed management in operational research project, Sukhomajri
Particulars
An n ual fodder pr oduction (ton n es)
From forest (1,180 hectares)
From agricultural land (24 hectares)
Num ber of m ilk cattle
Buffaloes
Cows
Goats
Milk Yield (litr es)
Per day
Annual (’00,000 litres)

instance, Australia has introduced a reform of pastoral
land-tenure system to better manage the pasture lands
(see Box 1.3). Several legislative regulations- laws on
nature conservation, land tenure codes and other
acts-have also been adopted in Central Asian Republics
of Kazakstan, Uzbekistan and Turkmenistan, raising
hope that progress in desertification control will be
enhanced. These countries formed the Foundation for
Saving the Aral Sea in order to have a platform for joint

1973

1983

Increase

1,200
1,100

3,077
2,745

1,877
1,645

79
5
206

146
7
32

67
2
-174

334
1.219

658
2.402

324
1.183

efforts and also collaborated with the Intergovernmental
Negotiating Committee on a convention to Combat
Desertification (INCD). National preparatory activities
were also carried out in Kazakstan and Turkmenistan.
To minimise the impact of mining activities on
land degradation, the Philippines, Thailand, India,
Malaysia, Indonesia, Papua New Guinea, the People’s
Republic of China, Myanmar, Nepal and Sri Lanka have
already enacted laws to ensure proper utilisation of
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B ox 1.2:

C om bating D esertification in People’s R epublic of C hina

Desertification has attracted much attention from the
central government of People’s Republic of China. About
10 per cent of the country’s desertified land has been
rehabilitated in the last few decades and the deterioration
of another 12 per cent has been halted in North China. In
all, about 58 million hectares of land severely affected by
water erosion have been harnessed since 1949. Meanwhile,
about 440,000 hectares of severely degraded rangeland
have been recovered and maintained. Up to 18.36 million
hectares of land have been afforested through the ‘Three
North’ Shelter System, the Upper Yangtze River Shelter
System and the Coastal Shelter System which were mainly
aimed at combatting desertification.
Nationwide mapping and assessment of sandy
desertification and water erosion have been carried out and
the field experimental stations for the study and control of
sandy desertification have been established. Examples are
Sapotou in Ningxia, Naiman in Inner Mongolia, Yulin in
Shaaxi and Cele in Xinjiang. National and regional maps of
geomorphology, land resource and land use were
completed in the 1980s to provide a basis for combatting
desertification and for rational land reclamation.
There have been a number of remarkable successes
in restoring degraded land. Sapotou provides a good
example of combatting the encroachment of shifting sand
dunes in arid and semi-arid zones: checkerboard protection
with straw and shrubs on the northern side of the BaotouLanzhou railway has increased vegetation coverage from
5 per cent to 20-40 per cent, brought dunes under control,
and protects the railway through the Tengger Desert.
Afforestation at Yulin City in Shaaxi province- on the
southern edge of the Muus Sandland- has brought over
330,000 hectares of shifting sand dunes under control and
protected 100,000 hectares of farm land: vegetation
increased 9.1 times over between 1978-1987. Grain output
increased from 2,775 to 8,070 kilogrammes per hectare
along the former course of Yellow River, in Fengqiu
Prefecture, Henan Province, after amelioration of salinised
lands.

under-ground resources without significantly impairing
the environment. The most common legislative and
regulatory provisions being implemented in these
countries include requirements for Environmental
Impact Assessment (EIA) and prohibition of operation
in environmentally sensitive areas, such as national
parks. Before any lease to, for instance, the mining
industry is issued, the industry has to submit detailed
project design plan, environmental impact assessment
plan, environmental management plan and
rehabilitation plan as an integral part of the mining
lease. In Thailand a ban has been imposed on logging
and closure of forest reserves to all extracting
industries, including mining, has been enacted.
The importance of assessment and monitoring
of desertification, and of the development of
comprehensive databases in effectively combating the
problem is also being gradually realised. Monitoring
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Meanwhile, the introduction of improved land use
patterns and agroforestry to rehabilitate degraded lands in
the tropical and sub-tropical humid zones of South China
has cut soil loss by 68 per cent in the Tangbeihe river Basin
of Xinguo County, Jiangxi Province: over the last few years
vegetation cover has increased by 25 per cent, grain output
by 32 per cent, the total value of agricultural production by
98 per cent and average income per person by 320 per
cent. In the Jinhua-Quzhou Basin, in the western part of
Zhejiang Province, an experiment with eco-families and
eco-villages has successfully demonstrated a better way of
preventing a destruction of vegetation cover, restoring
degraded lands, improving fuel, fodder and fertiliser
supplies, increasing agricultural production and, ultimately,
establishing a sound ecosystem.
Combating desertification has recently been listed in
Chapter 16 in the Chinese Agenda 21, officially approved
by the Central Government in April 1994. A project, entitled
Combating and Demonstration of Desertification in People’s
Republic of China, has been accepted as one of the priority
state level projects of the Chinese Agenda 21 by senior
experts from People’s Republic of China and United Nations
Development Programme. As a result, a further 20 per cent
desertified land in the arid and semi-arid zones will be
rehabilitated by 2000, while another 32 million hectares
severely effected by water erosion will be brought under
control. The three shelter systems mentioned above will
increase the area of afforestation to 30.89 million hectares
by 2000. Much more progress in combatting desertification
can be expected in the near future.
The case of People’s Republic of China’s successful
effort for combating desertification suggests, among other
things, that the problem has a multiple dimension and
therefore demands a more comprehensive and integrative
approach. Also preventive measures such as continuous
monitoring could be more effective than the corrective
measures for long run sustainability.
Source:

Lu Jinfa: (1994) Our Planet. UNEP, Vol. 6 No. 5.

and data collecting methodologies are at different
stages of development in countries of the region. Some
countries have successfully created a database on land
capabilities through soil surveys using aerial
photographs, satellite images and geographical
information systems (GIS). In India, for example, data
on the extent and type of soil, land use and land
degradation are collected through the National Bureau
of Soil Survey and Land Use Planning, and through soil
survey organisations in different states. Apart from
conventional techniques, remote sensing and GIS have
also been increasingly used for acquisition and
processing of land related data. The People’s Republic
of China and the Philippines are promoting the use of
remote sensing and GIS for monitoring of land
resources and the establishment of a computerised
database. Analysis of land use, farming systems, and
on-site as well as off-site effects are also carried out
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B ox 1.3:

G overnm ent and N on-governm ent E fforts to C om bat D esertification in A ustralia

About two-thirds of Australia is arid or semi-arid and
only about half of this is suitable for grazing. This area
supported 6.7 million cattle and 24.5 million sheep in 1992,
producing meat and wool worth US$ 9.25 billion. This land
has contributed substantially to economy for over a century.
However, the bounty of the range land has not
come without cost. It is estimated that 55 per cent of the
grazed area is affected by some form of degradation. The
severity varies and production losses may be as high as
30-40 per cent in financial terms in the worst affected areas.
Biodiversity has also been affected. Eleven species of native
mammals have been lost (comprising 61 per cent of total
extinctions) while a further 20 are endangered.
Much of the land degradation has resulted from
policies which, in hindsight, have failed to take the
ecological function of land in to account. Land settlement
schemes put inexperienced farmers on areas which were
too small to be economically viable. Minimum stocking
covenants on grazing leases discouraged pastoralists from
matching animal numbers to variable rainfall. Poorly
designed drought relief schemes allowed animals to be
retained even while land resources were being damaged.
Using fire to control shrub encroachment was discouraged
and many other ecologically unsustainable activities were
practised.
Change is now afoot. Environmental consciousness
has greatly increased. Australia’s land administrators,
managers and scientists are responding to past mistakes
and change in a variety of ways. Most of the developmentat-all-costs policies which pushed pastoralism into
unsustainable areas have gone. The Rural Adjustment
Scheme is providing funds to allow holdings to be
consolidated into viable units and, where it is unavoidable,
to allow pastoralist to leave the land with dignity.
Restriction have been placed on land clearing in most areas
and much of the native fauna is now protected. The
taxation system is being used to promote better land
management. Soil conservation works are tax-deductible as
it is installing infrastructure such as fences as part of
property planning schemes.
A key reform involves pastoral land-tenure systems.
One state now makes prevention of further degradation a
condition of continuing tenure. Better monitoring systems
are being developed and Australia is now world leader in

using these techniques. In Thailand, a watershed
classification system has been developed using a
computerised Geographical Information System (GIS)
and satellite data (Landsat MSS) to determine the status
of land use in each watershed.
In Viet Nam, ground survey, remote sensing,
aerial photographs, Landsat imagery, and interpretation
of existing maps are used for data acquisition and
assessment of the degree of land degradation in various
parts of the country. Other developing countries of the
region, such as Pakistan, Nepal, Bangladesh, Bhutan,
Indonesia and Myanmar have largely used conventional
techniques to monitor land resources and their
condition. Though these countries have some facilities

the application of remotely-sensed data to this field. Science
is also leading the attack on Australia’s feral animals with
new research focused on the development of immunocontraception techniques. This is expected to produce a
myxoma virus whose effect will be to make rabbits sterile.
Similar techniques will also be applied to search for an
effective control mechanism for the fox and perhaps the
feral cat.
Australia is improving the way it copes with
drought. Under its National Drought Policy, farmers assume
greater responsibility for managing the risks arising from
climatic variability and there is less assistance except in
times of severe downturn. Drought is respecter of the
financial year, so income-averaging provision have been
introduced into the taxation system. These measures
encourage building up reserves in good times to meet
inevitable drought by reducing the penalties which result
when income is assessed on an annual basis.
It is not only Government that is making changes.
Community-based action programmes are now seen as
crucial in dealing with land degradation and make up a
major part of the National Landcare Programme. The
Landcare Movement began in the early 1980s when a few
community groups came together to deal with
environmental problems, such as salinity, which cross farm
boundaries and require a regional approach. The major
expansion occurred after 1989 when the National Farmers’
Federation and the Australian Conservation Foundation,
who had previously been at loggerheads over land
degradation, saw the effectiveness of community-based
programmes. Their successful joint approach to the Federal
Government has resulted in a national programme with
2200 Landcare Groups nationwide, involving one-third of
farm families. Anyone can become a member and many of
the groups are extremely active in practical measures to
combat land degradation. The programme is supported by
project grants but groups must also commit their own
resources. The impact of Landcare is still to be felt in terms
of improved land condition in most areas but the social
building blocks for national action are increasingly put in
place. Overall, the jury is still out on Australia’s
performance but the signs are positive.
Source:

Donatus De Silva (1994). Change in Australia’s arid
heart. Our Planet, UNEP, Vol. 6 No. 5.

for remote sensing and GIS application, the use of
these techniques was in the past confined to selected
project level studies. More recently, initiatives have
been taken to institutionalise these methodologies at
national level for monitoring and collection of data on
land resources.
The effectiveness of measures towards solving
problems of land degradation depends also on climatic,
ecological and socio-economic conditions. The research
and technology innovations for tackling site or
situation-specific problems becomes therefore an
agenda of central importance in the control of land
degradation. Indeed, countries of the Asian and Pacific
region have been promoting research in these areas
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and some remarkable achievements have been made.
For example, Chinese scientists have recently made a
breakthrough on Microbial Alternating-field
Bioengineering (MAB). They have also developed a
composite fertiliser that will partly or completely reduce
the soil degradation caused by current fertilisers.
Similarly, in India, the Central Arid Zone Research
Institute, Jodhpur which conducts research on
desertification processes and on sustainable farming
systems in the arid ecosystems, has developed a
technology for controlling wind erosion, preventing
sand movement and stabilising sand dunes. The Central
Research Institute for Dryland Agriculture in
Hyderabad, India, that conducts rese arch on
development of sustainable farming systems in the
rain-fed areas, has also made significant contributions.
Apart from a chain of agricultural universities, the
research institutes spread all over the country conduct
research and impart training in various disciplines
related to land resources.
In the Islamic Republic of Iran, research is being
carried out on desertification by the Forest and Range
Organisation and the Department of Environment. In
Pakistan, the National Agriculture Research Centre, Arid
Zone Research Institute, Pakistan Council for Research
on Water Resources, and Water and Power
Development Authority have contributed significantly
towards developing techniques for sand dune
stabilisation and salinity control (SAARC 1992). The
Centre for Soil and Agroclimatic Research of Indonesia
is undertaking research related to soil rehabilitation and
reclamation of degraded lands. In the People’s Republic
of China, the Institute of Desert Research at Langhzou
of the Chinese Academic of Science has promoted
significant research on desertification.

B.

International and R egional A ctions

The United Nations Conference on
Desertification held in Nairobi in 1977 played a major
role in creating awareness of the serious threats to land
from unsustainable exploitation and anthropogenic
pressures at both national and international levels. It
also resulted in the initiation of several actions at these
levels to arrest further spread of desertification. In terms
of monitoring and assessment, the United Nations
Environment Programme (UNEP) initiated a three year
study of the Global Assessment of Status of Humaninduced Soil Degradation (GLASOD) in 1987,
coordinated by the International Soil Reference and
Information Centre (ISRIC) of the Netherlands. The
GLASOD study is associated with a more detailed
global soils project- the World’s Soils and Terrain Digital
Database (SOTER) also being coordinated by ISRIC for
the International Society of Soil Sciences of the
Netherlands. A recent major international achievement
is the development of the International Convention to
Combat Desertification. It was initiated at the UN
Conference on Environment and Development
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1.6: Shelter belts help control land degradation.

(UNCED) held in Rio de Janeiro in 1992 which, while
expressing serious concern on land degradation
recommended that an International Convention to
Combat Desertification be developed through a process
of negotiation. The convention so developed was
adopted in Paris on 18 June 1994 (see chapter 18) and
has already been endorsed by the General Assembly of
the United Nations.
A Regional Network of Research and Training
centres on Desertification Control in Asia and the
Pacific (DESCONAP) was established in 1988 by ESCAP
to combat desertification in Asia-Pacific. The network
includes 19 governments, international organisations
and non-government agencies. Besides promoting
research-based case studies on soil salinity and
waterlogging in the Indus Basin of Pakistan; sand dune
stabilisation in the People’s Republic of China and
mangrove reforestation in Viet Nam, the Project
promoted training activities and public awareness on
desertification. More recently it has assisted in the
development of National Plans of Action on Combating
Desertification for Mongolia and Pakistan. Similar plans
are being developed for the People’s Republic of China
and Islamic Republic of Iran.
An Asian Network on Problem Soils established
by FAO in 1989 involving 13 countries, is mainly
concerned with rational use, management and
conservation of the problem soils in a sustainable and
environmentally sound manner in the region. The
Network is to collect land resource information for
ultimate incorporation into a global data base utilising
GLASOD and SOTER methodologies. The formation of
this network has led to the initiation, in October 1994,
of a UNEP/FAO/ISRIC project for the Assessment of the
Status of Human-induced Soil Degradation in South and
South-East Asia (ASSOD). At the same time FAO in
cooperation with ASOCON (Asia Soil Conservation
Network for the Humid Tropics) is developing a
Framework for Action on Land Conservation in Asia
and the Pacific. FAO also undertook a study on land
degradation in eight countries of South Asia
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(Afghanistan, Bangladesh, Bhutan, India, the Islamic
Republic of Iran, Nepal, Pakistan and Sri Lanka) with
UNDP/UNEP funding in 1993 in response to ECOSOC
resolution 1991/97. The study provided data on the
extent and severity of different kinds of land
degradation and their consequences in social, economic
and environmental context.

V II. C O N C LU SIO N
With roughly 58 per cent of the world’s
population depending upon only about a quarter of the
world’s area, the pressure on land resources in the
region to provide basic needs to its fast expanding
population is increasing with time. This has led to
unsustainable land use practices such as clearance of
forest for crop production, expansion of agriculture into
marginal lands, widespread use of annual crops in
farming systems, bare fallowing, overgrazing, logging
and removal of wood for meeting energy needs. In
addition, inefficient irrigation practices, such as
overwatering without the provision of outlets for excess
water and mining and industrial waste dumping have
also contributed to land degradation.
According to GLASOD, of the world’s 1.9 billion
hectares land affected by soil degradation, the largest
area (850 million hectares) is in the Asian and Pacific
region. Overall 86 million hectares of precious land
which includes 70 million hectares of rain-fed area and
16 million hectares of irrigated croplands have been
affected by desertification. More than 50 per cent of the
world’s irrigated land that is affected by waterlogging
and salinisation is located in the Asian and Pacific
region. Altogether, 35 per cent of productive land in
Asia is now desertified compared to 18 per cent in
Africa, 28 per cent in North America and 17 per cent in
South America. The region has the largest population in
the world affected by desertification.
Land degradation is a significant problem across
virtually all agro-ecological zones in Asia, the nature
and scale of this problem varies widely among, and
even within countries of the region. The most intensive
effect relative to the size of states has taken place in
Central Asia (Glazovosky and Orolovsky 1995). Both
water and wind erosion are major processes
contributing to land degradation. Wind erosion is
mainly restricted to Mongolia, Western China, Central
Asian Republics, and the drier parts of India and
Pakistan, but water erosion is the most widespread
hazard throughout the region, due to unsustainable
land use practices and inadequate management of
runoff. The higher rates of erosion in some parts of the
region are due to existence of highly erodible soils,
such as loess in the People’s Republic of China,
limestone-derived soils in Malaysia, Southern Thailand

and small islands of the Pacific, dispersible soils such as
those associated with the Pelambang formation in
eastern Sumatra, and geologically young soil in Nepal.
While formulating strategies pertaining to land
resources, the policy makers in the region often get
themselves trapped into a dichotomy of ‘immediate’
and ‘important’ needs. The immediate needs of growing
populations have to be met through intensification of
land-based activities while the agenda for sustainable
land use practices call for a careful husbandry. In the
face of inadequate resources as well as institutional
capacity, developing countries of the region in
particular, are finding the task of balancing these two
objectives extremely difficult.
Over the past few years considerable initiatives
have however been undertaken at the global, regional
and national levels to combat the problems of land
degradation in the Asian and Pacific Region. GLASOD
and the inclusion of an Asian annex in the International
Convention on Combating Desertification are two
examples at the global level. At the regional and
subregional levels, the Desertification Control Network
in Asia and the Pacific (DESCONAP), and the ECOSOC
Study of Land Degradation in South Asia are involved
in collecting data, imparting training, carrying out
specific case evaluations, and formulating action plans
to combat land degradation. Similarly, at the national
level, not only technologies have been developed for
amelioration of degraded land resources, but these also
have been applied in the field to control water and
wind erosion, manage watersheds, rehabilitate
waterlogged and salt-affected lands and improve soil
fertility in the People’s Republic of China, India,
Pakistan and several other countries of the region.
However, considering the vastness, severity and
complexity of the problems and the high magnitude of
its numerous negative consequences, the actual efforts
to promote preventive approaches for the control of
land degradation are far too inadequate and uneven in
the region as a whole.
This has no doubt been realised by the countries
of the region. However, most of the efforts targeted on
the issue are primarily confined to project level, while
the nature, scale and magnitude of the problem and
associated policy issues (e.g. establishment of regimes
for property rights and internalising of the external
environmental cost) calls for action at much higher
level of policy-making hierarchy. Moreover, most of the
efforts made so far are primarily guided by a notion of
reactive or curative approaches, which are employed
only when problems have occurred. Adoption of a
preventive and holistic approach in formulating plans
and programmes for combating land degradation is the
best strategy.
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Cutting roads through forests make them accessible to deforestation.
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I.

IN TRO D U C TIO N

Forests are renewable wealth linked closely with
the culture, religion, history and economic development
of the countries in the Asian and Pacific Region. They
are repository of biological diversity varying in nature,
quality, density, extent, and composition of flora and
fauna throughout the region. The forests provide
several goods and services to the people and raw
materials to the industries. Timber and fuelwood
constitute major wood products, while other items like
medicine, oil, gum, resin, waxes, tannin, rubber, canes,
fibre, fruit, spices and honey constitute non-wood
products.
Forests are also of tremendous value in
preserving watersheds by controlling runoff, soil
erosion, landslides, sediment movements and siltation
of water courses, and by conserving water and
balancing stream flow. Furthermore, soil fertility is
improved through forests’ nutrient recycling and
addition of organic matter. The forests moderate
climate, regulate wind velocity, reduce pollution, and
constitute a sink for greenhouse gases.
The multiple benefits accruing from the forests
are not restricted to the national boundaries but have
socio-economic implications at the sub-regional,
regional and global level. Because of their wide
impact, international attention is being increasingly
focused on enhancement, conservation, and
management of forests.

II.

EX TEN T, TY PES, D IV ER SITY A N D
D ISTR IB U TIO N

The forests and woodland in the Asian and
Pacific Region occupy approximately 662 million
hectares, about 17 per cent of the world’s total. At
sub-regional level, South-East Asia has the largest forest
area (Figure 2.1). Forest types range from the extremely
dry forests of South Asia, to the moist tropical forests of

Figure 2.1:

Distribution of Forest in the Asian
and Pacific Region, 1992
Pacific
24%

Rest of World
83%

East Asia
28%
Asia-Pacific
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South-East Asia. The region is home to some of the
world’s largest mangrove forests and also has large
areas covered by bamboo forests. High-altitude forests
are common across the mountainous areas in the
region, and temperate forests exist in both the northern
and southern reaches of the region (Durst 1995).
The distribution of forests varies among the
countries of the region depending on physical,
ecological and social factors. Three countries, Australia,
Indonesia and the People’s Republic of China have
more than 100 million hectares each under forest cover,
constituting about 52 per cent of the total forest area in
the Region. Most of the other countries have at least
20 per cent forest cover (Table 2.1).
Table 2.1:

Country

Forest and woodlands
Area (’000 ha)

Coun tr ies w ith lar ge ar ea of
(over 1 00 million h ectar es)
PR China
Indonesia
Australia

Per cent of total land

for ested lan d
130,495
108,600
106,000

14
60
14

Coun tr ies w ith h igh p er cen tage
(over 50 per cen t) of for ested lan d
Solomon Islands
2,560
Papua New Guinea
38,200
Vanuatu
914
DPR Korea
8,970
Japan
25,230
Cambodia
11,600
Republic of Korea
6,464
Fiji
1,185
Malaysia
19,352
Lao PDR
12,500
Bhutan 1
2,560

91
84
75
74
67
66
65
65
59
54
54

Coun tr ies w ith 20-50 per cen t
of for ested lan d
Myanmar
32,387
Western Samoa
134
Nepal
5,350
Philippines
10,000
Sri Lanka
2,100
Viet Nam
9,650
New Zealand
7,380
Thailand
13,500
India
68,500

49
47
39
34
32
30
28
26
23

Coun tr ies w ith less th an 20 per cen t
of for ested lan d
Bangladesh2
1,890
Tonga
8
Iran, Islamic Republic of
18,020
Mongolia
13,915
Pakistan
4,050
Maldives
1

15
11
11
9
5
3

Source:
Note:
South Asia
15%

Forest Area in Countries of the
Asian and Pacific Region in 1992

FAO (1994a).
1 According to the Government of Bhutan, the area

under forest and woodlands is 2,905 thousand hectares
which is 72 per cent of the total land.
2 According to the Government of Bangladesh, the area

Source:
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FAO (1994a).

under forest and woodland is 2,560 hectares which is
17 per cent of the total land.
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When evaluating forests it is important to
consider the density. For example, although the forest
cover in India is 68.5 million hectares, and accounts for
23 per cent of the total land area, there is a great
variation in its density. About 39 million hectares, little
more than half of the forests, have a crown density
above 40 per cent, while the remaining 29 million
hectares have a crown density between 10 per cent and
40 per cent (Government of India 1993).
There is a considerable variety of forest types in
the region, as is presented in Table 2.2. Some of the
region’s forests are among the richest treasures of
biodiversity in the world. In 15 hectares of Borneo
(Indonesia) rainforest for instance, about 700 species of
trees have been identified. This is equivalent to the total
number of tree species in North America. Indonesia
has one of the largest areas of tropical forest in the
world and natural forests constitute one of its most
important assets.
The overall situation of forest areas in the
subregions is illustrated on a per capita basis in
Figure 2.2, with the largest forest area by far in the
Pacific. Comparison of per capita availability of forests
in the countries of the region, with average figures for
the region and the world, shows that only 13 countries
exceed the world average while another 6 countries
exceed the regional average (Figure 2.3).

III. D EFO R ESTATIO N A N D
A FFO R ESTATIO N R ATES
Deforestation continues to be a problem of
serious concern in the Asian and Pacific region.
Findings of FAO (1993a) indicate that annual
deforestation rates increased from 2 million hectares
during 1976-81 to 3.9 million hectares in 1981-90.
Among the tropical regions of the world, Asia and
the Pacific has the fastest rate of deforestation
(1.2 per cent/year), the fastest rate of commercial

Figure 2.3:

Per Capita Forest Area in Countries
of the Asian and Pacific Region,
1992
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Table 2.2:

Percentage of Total Forest Cover by Ecological Zones in Selected Countries of the Region

Country

Tropical
rain forest

Moist decidous
forest

Dry decidous
forest

Very dry
forest

Desert
(cold/hot)

Hill/mt
forest

South Asia
Bangladesh
Bhutan1
India
Nepal
Pakistan
Sri Lanka

74
6
16
12
0
14

26
0
14
26
1
35

0
0
51
1
0
48

0
0
0
0
2
0

0
14
2
14
20
0

0
80
17
47
77
3

South-East Asia
Cambodia
Indonesia
Lao PDR
Malaysia
Myanmar
Philippines
Thailand
Viet Nam

14
86
30
92
42
48
24
35

30
3
35
0
36
18
41
41

55
0
17
0
1
0
25
11

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

1
11
18
7
21
34
10
13

Pacific
Papua New Guinea
Total

81
57

2
13

1
13

0
0

1
1

15
15

FAO (1993a).

Source:
Note:

1 According to the Government of Bhutan, there are no tropical rain forests in the country while moist decidous forests and

hill/mountain forests make 48 and 52 per cent of the total forest cover respectively.

logging, the highest volume of fuelwood removals, and
the fastest rates of species extinctions. Among subregions, South-East Asia had the highest deforestation
rate followed by South Asia. The deforestation rate in
South Asia is about one-fourth that of Insular South-East
Asia (Figure 2.4). At the current rate of deforestation,
an area of about 50 million hectares is estimated to be
deforested in next ten years (Rao, 1994).
Figure 2.4:

Annual Deforestation in the
Sub-regions During 1981-90
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FAO (1993a).
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With a few notable exceptions (i.e. the People’s
Republic of China, Japan, Republic of Korea, New
Zealand), forest cover has declined dramatically in the
countries of the region during the past four decades.
The countries with highest deforestation rates by
absolute area, and in percentage cover terms are shown
in Table 2.3. The situation is particularly critical in
Bangladesh, Pakistan, Philippines and Thailand
(Fig. 2.5).
Viet Nam has suffered extensive loss of forests
and accompanied soil erosion, causing widespread
environmental problems with negative socio-economic
and ecological consequences. Efforts at reforestation
have been hindered by the pressures on land use by a
large and growing population, and difficult access in
mountainous terrain (see Box 2.1). Viet Nam lost an
average of 160,000-200,000 hectares of forests per year
during the last few decades. The growth rate has been
very slow at about 10 million m 3 per year, contrary
to the fuelwood and logging requirements of about
35-45 million m3 per year (Government of Viet Nam,
1992).
The annual deforestation rate in Sri Lanka has
been about 54,000 hectares as against total plantations
of only 112,131 hectares up to 1992 (Government of Sri
Lanka, 1994). According to the National Forest Policy
of 1991, Pakistan is envisaging to double the area under
forests by the year 2000 (Government of Pakistan,
1991), but this target may not be achieved at the current
afforestation rate.
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Table 2.3:

Rate of Deforestation and Afforestation in Selected Countries of the Asian and Pacific
Region, 1981-1990

Country

Annual deforestation 1981-1990
Total forest land
(1,000 ha)

Plantations

Deforestation as
per cent of
total forest land

Up to 1980
(1,000 ha)

1981-90 Area
(1,000 ha)

Plantations as
per cent of
total forest

Coun tr ies with ann ual defor estation above 300,000 h a
India
51,729
399

0.6

18,900

1441.4

2.8

Indonesia
Malaysia
Myanmar
Philippines
Thailand

1.1
2.0
1.3
4.0
4.0

8,750
116
335
290
756

474.0
9.0
27.9
-1.0
42.0

0.4
0.1
0.1
-0.3
0.3

Coun tr ies with ann ual defor estation betw een 1 00,000 h a an d
Cambodia
12,163
131
Lao PDR
12,173
129
Papua New Guinea
36,000
113
Viet Nam
8,312
137

300,000 h a
1.0
0.9
0.3
1.6

0
6
43
2,100

0.0
0.2
2.1
70.0

0.0
0.0
0.0
0.8

Coun tr ies with ann ual defor estation less th an
Bangladesh1
769
Bhutan2
2,809
Nepal
5,023
Pakistan
1,855
Sri Lanka
1,746

4.9
0.6
1.0
4.1
1.5

335
5
80
240
198

17.5
0.3
6.1
6.0
8.6

2.3
0.0
0.1
0.3
0.5

Source:
Note:

Area
(1,000 ha)

109,549
17,583
28,856
7,831
12,735

1,212
396
401
316
515

1 00,000 h a
38
7
54
77
27

FAO (1993a).
1 According to the Government of Bangladesh, the total forest land is 2.22 million hectares and deforestation as per cent of total

forest land, was 2 per cent. Under plantations the area upto 1980 was 322 thousand acres, between 1981-1990 it was 184
thousand acres which made plantations 15 per cent of total land under forests.
2 According to the Government of Bhutan, the total forest land is 2,905 thousand hectares, the annual deforestation rate between

1981-1990 was 7,000 hectares and deforestation, as percentage of total forest land, is 0.25.

Figure 2.5:

Forest Per Capita vs Annual Rate of Deforestation in Selected Countries of the Asian and
Pacific Region
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B ox 2.1:

V iet N am ’s Vanishing Forest C over

Loss of forested area is a common pattern of land
use change in the countries of the Asian and Pacific region.
In many of these countries, the most rapid loss of forests
has taken place in the last 50 years and one of the
countries that has experienced rapid deforestation is Viet
Nam.
Published figures on the amount of remaining forest
in Viet Nam varies from 11 per cent by FAO to 28 per cent
by the Viet Nam’s Ministry of Forestry. This is largely due
to the interpretation of what constitute forest, a closed
canopy or any area with trees. Up to 20 million people live
within the forest areas of Viet Nam. An interpretation of
forest cover based on landsat images showed that the area
of closed forest is about 56,680 km2 or 15 per cent of the
land area of Viet Nam.
The National Conservation Strategy of Viet Nam
showed that there had been a sharp decrease in the
amount of forest between 1943 and 1982. The causes of
deforestation included the conversion of forest for
agriculture and urban development. During the French
colonial administration, which ended in 1954, extensive
areas in the south were cleared for plantation agriculture,
mainly for export. The major plantations were for rubber,
coffee and bananas. From 1945-1975, there had also been

almost continuous war in the country. In the American
phase of the war from the 1960s to 1975, it had been
estimated that 22,000 km2 of forests and farmland were
destroyed by intensive bombing, spraying of herbicides and
mechanical clearing by heavy machinery. In total, 23,000 to
55,000 km2 of forests (or between 7 to 17 per cent of the
total land area of Viet Nam) were damaged by the
bombardment. Since the war ended in 1975, additional
forests were opened up for agriculture to supplement the
agricultural land and irrigation systems that were damaged.
The rate of deforestation had continued into the 1980s, as
the population growth had resulted in increased demands
for food production. FAO estimated that 3,110 km2 of
forest land was lost annually in the 1980s.
Despite the severe loss of forests in Viet Nam, the
biological diversity is still considered rich. Much of the
species of plants and animals are located in the highlands
which constitute three quarters of the land surface.
However, with such a severe loss of natural habitats, the
biodiversity would inevitably be reduced. The government
of Viet Nam has recently developed plans for the
conservation of biodiversity as well as for reforestation.
The eventual target for the amount of forested land in Viet
Nam is 50 per cent of its land surface.

Forest cover

1943
Source:
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Anon (1985), WCMC (1992), Hoe (1993).
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1982
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2.2:

Asia-Pacific has some of the richest tropical forests in the world.

The situation is serious also in Cambodia,
Malaysia and the Philippines, where relatively wider
gaps exist between the rate of logging and the rate of
replacement. Bhutan, Papua New Guinea and Lao
People’s Democratic Republic have negligible
afforestation rates, but the situation seems less serious
because of low deforestation rates (0.3 to 0.9 per cent).
A comparison of the annual deforestation rate
during 1981-85 and 1986-90 (Figure 2.6) shows an
enhanced rate in several countries. In Thailand,
deforestation keeps a high pace of about 0.5 million
hectares per year due to illegal encroachment,
excessive shifting cultivation, infrastructure development, mining etc., and the forest coverage has dropped
to 26.6 per cent of the total land area (FAO 1994a). In
Myanmar, the annual deforestation rate is estimated at
between 220,000 to 400,000 hectares due to extensive
shifting cultivation. In Sri Lanka, forest areas of 430,000
hectares were substantially affected by an agricultural
expansion during the period 1982-92. In the
Philippines, deforestation caused by logging, shifting
cultivation, fires etc. was as high as 300,000 hectares
per year in the late 1960s and exceeded 180,000
hectares per year during the 1980s (Government of the
Philippines 1992).
Among Central Asian Republics, deforestation
has taken place on a catastrophic scale in Kyrgyzstan,
Turkmenistan and Uzbekistan, where forest territory
decreased by 990,000 ha. The losses were due to
agricultural utilisation of oases and dunes, and
industrial development of desert lands. According to
experts, deforestation in Central Asia has significantly
reduced the productivity, quality, and protective
functions of forests during the last 30-50 years. In
Kyrgyzstan only 297,000 ha of nut-tree forests remain,
with 62,000 hectares in Kazakstan. Only 3 per cent of
these territories have the possibility for natural
regeneration. Unique and extremely valuable pine strip
forests in the Aral basin have been almost totally
destroyed. Valuable natural trees like juniper stands
were also damaged by overgrazing. Intensive cutting
decreased the area of mountain fir and spruce stands in

Kazakstan and Kyrgyzstan while those remaining are
seriously threatened due to intensive grazing.
The annual rate of deforestation in the region’s
ecological zones during 1981-90 has been severe in dry
deciduous forests, and hill and mountain forests of
South Asia, while tropical rainforest and moist
deciduous forest suffered most in South-East Asia.
More than 50 per cent of the deforestation of tropical
rain forest area has taken place in Bangladesh,
Indonesia, Malaysia, Philippines and Papua New
Guinea (Table 2.4), mainly to generate export earnings
from sale of timber, and to provide land for agriculture.
In Indonesia, recent data indicate that about
1.3 million hectares of tropical rainforest have been
converted annually to other land uses (mainly
agricultural), in accordance with government land use
programmes. Similarly in Malaysia, natural forests
decreased by a total of 800,000 hectares during 1986-90
due to agricultural expansion. Shifting cultivation is not
a major problem in Peninsular Malaysia, but continues
to be a disturbing element in Sabah and Sarawak, and
involves an estimated area of 3.72 million hectares of
forest land.
In both the moist and the dry deciduous forest
zones, high deforestation rates have taken place in
Cambodia, India, Sri Lanka, Thailand and Viet Nam. In
the hill and mountain zones, maximum deforestation
has occurred in South Asian countries. An accelerated
deforestation rate in a country like Pakistan with a very
low original area of forest causes serious concern.
Similarly, rapid rates of deforestation in Afghanistan are
the major cause of land degradation due to erosion of
the topsoil (Government of Afghanistan, 1992).
Even in the People’s Republic of China, massive
loss of natural forests has occurred over long periods
and the demand for wood has continuously exceeded
the supply. For instance, Sichuan felled 30 million m3
of timber against only 15 million m3 raised, while in
Yunnan annual harvest has exceeded the prescribed
limit by more than three times (World Resource Institute
1994).
On the positive side, Asia and the Pacific have a
faster rate of plantation establishment than any tropical
region, increasing the plantation areas by 2.1 million
hectares, or 11.2 per cent per year (Durst 1995). Forest
cover in India was reduced by an average of over
47,000 hectares per annum between 1987 and 1989, but
there has been a net annual increase of 28,000 hectares
between 1989 and 1991, and of 11,000 hectares
between 1991 and 1993 (Government of India 1993).
Complementing the planting efforts in the tropical
countries of the region like India, other countries such
as the People’s Republic of China, Japan and Republic
of Korea have either increased or maintained their area
of forest land. In the People’s Republic of China for
example, the current annual afforestation rate is
4 million hectares, and the total forest area there
reached 133.7 million hectares in 1993, which accounts
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Figure 2.6:

Annual Deforestation Rate as Percentage of Total Forest Land in Selected Countries
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UNEP (1989), FAO (1993a).
According to the Government of Bangladesh, the annual deforestation rate as percentage of total forest land for the
1981-1990 period was 2 per cent.

Annual Rate of Deforestation by Forests Types in Selected Countries of the Asian and
Pacific Region, 1981-1991

Country/Area

South Asia
Bangladesh
Bhutan
India
Nepal
Pakistan
Sri Lanka
South-East Asia
Cambodia
Indonesia
Lao PDR
Malaysia
Myanmar
Philippines
Thailand
Viet Nam

Annual deforestation during 1981-1991 (percentage of total deforested area)
Total
deforested
area

Tropical
rain forests
zone

Moist
deciduous
forest zone

Dry
diciduous
forest zone

Very dry
forest
zone

Desert
zone
(cold/hot)

Hill and
Mountain
zone

37.6
16.4
339.0
54.5
76.7
26.9

86
6
15
7
0
6

14
0
11
15
1
37

0
0
63
0
0
57

0
0
0
0
2
0

0
14
1
17
20
0

0
80
10
61
77
0

131.4
1,212.0
129.4
396.3
400.6
316.0
515.3
137.0

14
85
31
93
40
53
29
35

30
3
33
0
43
17
38
41

55
0
16
0
1
0
24
11

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

1
12
20
7
16
30
9
13

113.0

81

2

1

0

1

15

Pacific
Papua New Guinea
Source:
Note:
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FAO (1993b).
According to the Government of Bhutan, the figures for total deforested area is 7; for tropical rain forest zone 14, for desert zone
(cold/hot) zero and for hill and mountain zone 86.
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for 13.9 per cent of the total land area compared with
12.9 per cent in 1989. This was achieved through
massive efforts to increase the tree cover through social
forestry, farm forestry, block energy plantations and
related programmes.

IV.

C AU SES O F D EFO R ESTATIO N

The survival of forests and opportunities for their
sustainable development are strongly influenced by
factors outside the sector itself, such as population issues,
land management, and agriculture and energy
demands. The large and rapidly growing populations
and high economic growth in many countries are placing
exceptional demands on the region’s forest resources.
The two major direct causes of forest destruction
in the region are clearing for agriculture (including
shifting cultivation) and excessive cutting of industrial
timber and fuelwood (Table 2.5). Uncontrolled
harvesting is of particular concern in countries in
transition, as their policies and regulatory capabilities
are still relatively weak. In many countries timber
harvesting facilitates uncontrolled settlement in forest
areas opened up by logging roads. Fire, disease,

Table 2.5:

mining, irrigation and hydro-electric projects and urban
expansion are important local causes of forest
destruction. Particularly damaging is the practice of
‘mining’ the most highly prized trees without concern
for the fate of residual vegetation. FAO recently
published indicative 1981-90 species’ loss rates of
between 1.0 and 4.3 per cent among higher plants due
to tropical deforestation, with tropical Asia suffering the
most severe losses (FAO 1993a).
Encroachment of agriculture, and shifting
cultivation with shorter fallow cycle (3-4 years instead
of 30-40 years) have been the primary causes of
deforestation in countries like India, Bangladesh, Nepal,
Myanmar and Sri Lanka. In these countries, the
immediate concern of meeting the food requirements of
the growing population has been a major underlying
driving force for increasing conversion of forests into
agricultural lands. Excessive grazing beyond the
carrying capacity of forests also causes degradation. In
India, for instance, about 120 million cattle graze in
forest areas which is estimated to be able to sustain
only one quarter of that number. Fuelwood collection,
an important source of livelihood for millions of poor

Area and Intensity of Logging in Closed Broad-Leaved Forests in Selected Countries in
1990

Country

Logging Activity
Area of closed forests
(’000 ha)

Per cent of
total closed forest

Aver. intensity
(cu.m./ha)

455

2.6

75

12,223
198

1.4
0.7

20
14

Moder ate logged ar ea w ith h igh loggin g in ten sity
Philippines
7,606

41

0.5

83

Moder ated logged ar ea with low loggin g in tensity
India
28,747
Papua new Guinea
31,808

42
57

0.1
0.2

20
32

Lar ge logged ar ea with h igh loggin g in ten sity
Malaysia
17,583
Lar ge logged ar ea with low loggin g in ten sity
Indonesia
86,393
Myanmar
28,741

Area
(’000 ha)

Thailand

8,216

37

0.5

24

Viet Nam

4,946

58

1.2

30

2
3

0.2
0.2

76
45

6,209

15
3

2.5
0

30
20

10,418

9

0.1

12

Sm all logged ar ea w ith high loggin g in ten sity
Bhutan1
1,141
Sri Lanka
11,374
Sm all logged ar ea w ith low loggin g in ten sity
Bangladesh2
592
Cambodia
Lao PDR
Source:
Note:

FAO (1993b).
1 According to the Government of Bhutan, the figures for area of closed broad-leaved forests is 2,600 thousand hectares and under

logging activity, 3,000 hectares, which form 0.1 per cent of the total closed forest with an intensity of 5 cu.m./ha.
2 According to the Government of Bangladesh, there is no logging activity in the closed broad-leaved forests.
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2.3:

Demand for fuel and fodder can lead to deforestation.

people in the region, also accelerates the rate of
deforestation. In India, fuelwood along with other
non-commercial sources accounts for roughly 80 per
cent of energy used by over 76 per cent people living
in 576,000 villages. In Pakistan, the state forests
produce only 1.9 million m 3 of fuelwood against a
requirement of 18.9 million m3 (Sheikh, 1987). A similar
situation exists in Bangladesh and Nepal.
Gaps in supply and demand also exist for forest
commodities. In India, for example, the supply of
industrial wood in 1992 was 24.6 million m3, as against
the projected demand of 42.12 million m3 in 2000
(Khoshoo, 1994). The supply of pulp and paper in

B ox 2.2:

Forest Fires C ause D am age in Thailand

Widespread annual fires in parts of Thailand have
denuded several natural forest formations. Forest fires
frequently occur in the early period of the January – March
dry season. During 1984-1986, fires affected 32,000 sq.km.
(about 20.9 per cent of the country’s total land).
Approximately, 11 per cent of plantations are burnt
annually. The Fire Prevention Division calculates that fires –
mainly intentionally set – destroy about 14.8 per cent of
forested land. Thirty years ago the government estimated
that the forest covered 53 per cent of the country’s total
land area, which came down to 28 per cent in 1988, while
in 1992 a government report based on satellite images
indicated only 26.6 per cent of land covered by forests.
When a forest fire occurs, both the very vulnerable
saplings and the mature trees are affected, leading to
elimination of some species from the area. According to the
Faculty of Forestry at Kasetsart University, about 40 per cent
of the saplings die in a fire and the growth of the remaining
is retarded by 20-25 per cent. Forest fires also affect the
microclimate, raising the air temperature in the moist
patches of mixed deciduous and semi-evergreen forests.
Thinning of vegetation by fires increases air movement
which dries out the forest, the effects being more
pronounced along the forest edge. Furthermore, forest fires
also burn the leaf litter, reduce soil moisture, and hamper
microbial activity, which thereby induces soil deterioration.
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1984 (6.74 million m3) was about half of that required
(13.60 million m3) in the year 2000. The problem is
compounded by demand from new uses such as
production of packing cases for fruit transportation and
other items. It has been estimated that packing cases
for the apple production of one acre of orchard
requires wood from 10 acres of forests.
Large scale construction of roads and other
communication infrastructure, reservoirs and canals,
mines, settlements and townships, etc. also encroach in
forest land and considerable areas have been cleared
for organised settlements in Indonesia, Malaysia, Nepal
and Sri Lanka. In recent years, forest fires caused by
human activities have also emerged as a significant
cause of forest destruction. In Central Asia alone, many
hundred forest fires occur annually, destroying
hundreds of thousand hectares of forests. Human
activity is the single largest factor responsible for forest
fire in the region (see Box 2.2).
Large scale clearing of forests for rubber
plantations in Indonesia and Malaysia, tea cultivation in
People’s Republic of China and India, and tobacco and
palm oil cultivation in some Asian countries, are
examples of deforestation for non-forestry uses (UNEP
1993). In Sri Lanka, about 260,000 hectares of forest
area was diverted to agriculture for settlement of
people under the Mahaweli Irrigation Project alone
(Rao 1989). Tin mining in Malaysia and Thailand, gem
stone mining in Sri Lanka, and limestone mining in
India cause extensive deforestation and hydro-electric

An assessment of the causes for the reported fires
during 1991-1993 conducted by the Fire Prevention Division
of the Forest Department revealed that the villagers
venturing into the forest to collect forest products
accounted for about 20 per cent of all reported cases,
preparation of land for agriculture for 25 per cent of all
fires, intentional lighting for 16-18 per cent, hunting for
over 10 per cent and cigarettes for 1.5 to 2.3 per cent. The
changes in land use and the proximity of forests to the
village communities cause an alarming increase in the
number of forest fires.
Thus, recurrence of forest fires have serious
implications on sustainability of forest ecosystem in the
long run. The positive impacts of other efforts such as
afforestation and protection of forest areas, could be
negated if the trend of forest fire is not checked with
appropriate measures. Best strategy for addressing this
problem could be the incorporation of some preventive
measures against forest fires into the forest management
plans and programmes. Raising awareness among the
concerned parties would be a cornerstone for success of
such programmes as human ignorance is the main
underlying cause for most of the fire incidences.
Source:

ESCAP Environment Newsbriefing, March, 1994,
Bangkok.

FO R ESTS

projects have resulted in a significant loss of forest in
countries such as India and Sri Lanka because of
flooding and the need to relocate people displaced by
flooding.

V.

FO R EST PRO D U C TS: TR A D E A N D
EN V IRO N M EN TA L IM PLIC ATIO N S

A.

W ood Products

In the period since 1945, approximately
70 per cent of the internationally traded tropical wood
products have come from South-East Asia, and since
the mid 1980s, the figure has been over 80 per cent.
The Philippines was the region’s leading exporter until
the mid-1970s, followed by Malaysia, but in the 1980s
Indonesia exports most (Durst 1995).
Countries of the Asian and Pacific region
produced about 1.14 billion cubic metres of
roundwood in 1992, which was nearly one-third of the
world total (Durst 1995). Roundwood production
increased nearly 2 per cent annually between 1983 and

Figure 2.7:

1992, roughly the same as the world average. Industrial
roundwood constituted 26 per cent of the total
roundwood production, while fuelwood and wood for
charcoal make up the bulk (74 per cent) of all
roundwood removals (FAO 1994a). In terms of both the
annual rate of roundwood extraction per hectare and
the fuelwood extraction per capita, the situation in
developed countries such as Japan, New Zealand and
Australia seems sustainable, while many of the
developing countries of the region are suffering from
excessively high rates (Figure 2.7). The relationship
between the growth rate of roundwood production and
percentage of forest land in selected countries of the
region is presented in Figure 2.8. The sustainability of
this situation obviously depends on the degree of
replacement.
In terms of fuelwood and charcoal production,
the Asian and Pacific region experienced an annual
average growth of 2.1 per cent (against world average
figure of 1.8 per cent) over the 1982-1992 period.
Production of fuelwood and charcoal remained highest

Roundwood and Fuelwood Extraction in Selected Countries of the Asian and Pacific
Region in 1992
Roundwood production (cu.m./ha/yr)

Source:

FAO (1994a).
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Figure 2.8:

Forest Area (as Per Cent of Total Land Area) and Annual Growth Rate of Roundwood
Production in Selected Countries of Asia and the Pacific
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in the South Asia subregion, (Figure 2.9). With the
exception of Japan and Republic of Korea, the
production trend of fuelwood and charcoal either
increased or remained constant over the 1982-92 period
(FAO 1994a).
The region produced around 300 million cubic
metres of industrial roundwood (unprocessed logs to
be used for industrial purposes) in 1992, which is a
little over one-sixth of that produced in the world
(compared to a much larger fraction of the world’s
fuelwood and charcoal production). Production of
sawlogs and veneer logs, sawnwood and woodbased
panels, increased in developing countries of the region
between 1982 and 1992 (Table 2.6). The developed
countries, however, experienced either a decline or
minimal growth. This is because of a growing emphasis
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on domestic processing of timber in developing countries
of the region. The average annual growth rate (19821992) of, for example, wood-based panels production
in developing countries of the region is about four
times higher than the world figure (FAO 1994a).
Since the 1980s there has been a shift in the
policies of major timber producers in the region
towards export of processed, higher value products.
Exports of unprocessed logs have been banned in
Indonesia, the Philippines, and Peninsular Malaysia,
with similar bans being considered in several other
countries of the region (Durst 1995). Following
devastating floods and landslides in Southern Thailand
in 1988, all commercial logging in natural forests of the
country was banned. Log export continues to occur,
however, in Sarawak of Malaysia, Lao People’s
Democratic Republic, Myanmar, Papua New Guinea,
Solomon Islands, Vanuatu and New Zealand. In
Myanmar, log export increased from 62,000 cubic
metres in 1977 to 336,000 cubic metres in 1991.
The Industrial Master Plan (1986-1995) of
Peninsular Malaysia identified wood-based industries as
a priority sector. Sectoral development planning now
focuses on maintaining sufficient areas of productive,
protected and amenity forests. There is at the same time
a wide recognition that sustained efforts to promote
economic activities through processing, trading and
marketing of forest products are vital for the
development of the country. In the Philippines,
hardwood log production during 1988-92 decreased
significantly from 3.8 million cubic meters to 1.4 million
cubic meters. Exports of logs ceased having previously
reached 174,000 cubic meters per year. Exports of
sawn timber, veneer and plywood also ceased.

FO R ESTS

Table 2.6:

Production (1992) and Average Annual Growth Rate (1982-1992) of Sawlogs, Sawnwood
and Wood-based Panels

Region/sub-region

Sawlogs and veneer logs
Production
(mil.cu.m.)

Sawnwood and sleepers

Growth (%)
(1982-1992)

Production
(mil.cu.m.)

Wood-based panels

Growth (%)
(1982-1992)

Production
(mil.cu.m.)

Growth (%)
(1982-1993)

Developing ESCAP

161.7

1.8

64.2

1.3

22.2

8.5

Developed ESCAP

35.4

0.6

33.1

-0.6

9.9

0.2

ESCAP Total

197.1

1.5

97.2

0.6

32.1

5.0

World

933.6

1.5

449.9

0.9

121.5

2.3

Source:

FAO (1994a).

A notable feature in the region is the growing
dependence of Thailand on imported logs. Thailand,
having been a net exporter has become a net importer
during the last decade or so. Sizable imports of logs
first started in 1977 (61,000 cubic metres) and gradually
increased to 286,000 cubic metres by 1987, and then
reached over 1.7 million cubic metres by 1991 (Rao
1994).
The Asian and Pacific region, taken as a whole,
is a major net importer of forest wood products,
importing nearly US$ 25 billion worth of wood
products compared to exports of only US$ 13 billion in
1992. Nearly all of this negative trade balance, however,
is attributable to Japan, which imports more than
US$ 13 billion worth of solid wood products against the
export of only US$ 1.6 billion. As Figure 2.10 indicates,
sixteen of the thirty countries of the region are net
importers of forest wood products (Durst 1995).

B.

N on-w ood Forest Products

Non-wood forest products provide considerable
opportunities for local employment and income
generation to the countries of the Asian and Pacific
region. Local communities collect, process, and market
products such as bamboo, rattan, beedi leaves, resins,
gums, lac, oil seeds, essential oils, medical plants, and
tanning materials. Rural people also draw heavily upon
the forest for food such as honey, mushrooms, fruits,
nuts, tubers, leaves, bush meat and numerous other
non-wood forest products. Recent international interest
in these natural resources has been driven by
recognition of their potential to offer an alternative
means of income generation to destructive timber
harvesting.
The share of non-wood products in the total
export of forest production can be substantial. For
example, more than 70 per cent of all forest-based
exports from India are non-wood forest products
(Gupta 1994). Countries with low labour costs have
considerable comparative advantage in producing
non-wood forest products as collection and processing
are generally very labour-intensive (Durst 1995).

V I. C O N SEQ U EN C ES O F D EFO R ESTATIO N
Extensive deforestation results in many direct
and indirect negative effects, on the previously forested
area and on the surrounding environment. One of the
most serious consequences of deforestation is the loss
of habitat for wildlife. In addition, there are other
serious impacts such as reduced productivity of forest
ecosystems, severe water and wind erosion in
catchment areas; leading to an extensive loss of
topsoil, a decline in soil fertility, poor microbial activity,
frequent landslides and siltation of reservoirs, water
sources and canals.
Disturbance caused to the hydrological
equilibrium due to deforestation, results in low stream
baseflow, reduced water table conditions, deterioration
of water quality, and related land degradation
processes. Excessive runoff from the denuded lands
leads to more widespread and frequent floods, resulting
in incalculable damages to crops, life and property.
Deforestation makes the microclimate harsher, thereby
hampering agricultural development, and lowering the
quality of grazing lands.
The problem of unemployment and poverty can
also be accentuated if, for example, people have to
travel longer distances to collect fuelwood. Tribal
people, largely dependent on forests suffer the worst
consequences of accelerated deforestation. Other
serious and likely impacts of extensive deforestation
and frequent fires are climate change (see Chapter 6)
and loss of biodiversity (see Chapter 3).

V II. FO R EST PO LIC IES A N D STR ATEG IES
A.

N ational

There is a great diversity of forest policies among
the countries of the region depending on their historical
background and geographical location, as well as
priorities for the future. The current regional and
international concern with the ecological values of
forests has been reflected in national forest policies of
many countries taking into account the following main
elements:
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Figure 2.10:

Forest Products Trade, 1992
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•

the need to balance production and
conservation, and commercial and social
benefits, in accordance with societies’ everchanging priorities;
•
the need to implement policy intentions
effectively; and,
•
the need to maintain the flexibility and durability
of forest policies to deal with any unexpected or
undesirable consequences.
At the national level, the main focus has been on
forestry plans, rules and regulations, institutional
development and implementation of programmes,
related to proper management and protection of forests.
Some countries like the People’s Republic of China,
India, Indonesia, Republic of Korea, Papua New
Guinea, the Philippines and Sri Lanka have made
provisions in their Constitution for protection of forests.
Several countries (Bangladesh, People’s Republic
of China, India, Indonesia, Malaysia, Nepal, New
Zealand, Pakistan, Papua New Guinea, the Philippines,
Republic of Korea, Sri Lanka and Viet Nam), have either
already established ministries or departments relating to
forests and environment, or are taking necessary action
to set up such units. Forest research institutes are
established in many countries to conduct research and
training relating to development, management and
utilisation of forests. Master Plans for forestry
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development have been prepared in about twenty
countries in the region.
1. Forest Policies in the National Perspective
In India, a National Forest Policy was produced
in 1952 and revised in 1988, laying great emphasis on
the necessity of bringing at least one-third of the
nation’s land area under forest cover. Efforts have also
been made to develop fuelwood resources in order to
ease pressure on forests. With the adoption of the
Forest Conservation Act of 1980, the annual diversion
rate of forest land to non-forestry purposes has
decreased to 16,000 hectares compared to 150,000
hectares before implementation of the Act (Government
of India 1993). Some of the developments that have
taken place since the implementation of forest policy
are: i) adoption of a participatory forest management
approach; ii) production of raw materials for forestbased industries on private farmlands; iii) increased
thrust towards natural regeneration; and iv) conservation
of biodiversity.
In Indonesia, the main focus of forestry policy is
to improve the harvesting and regeneration of natural
forests, and to establish industrial forest plantations in
denuded and unproductive forest land. The major
constraints that Indonesia has been facing are lack of:
(i) appropriate institutional arrangements; (ii) human
resources; and (iii) technology on various silvicultural

FORESTS

2.5:

2.4:

Trees take hundreds of years to reach this mature
stage if they survive the human axe.

aspects. The outcome of UNCED has been taken into
consideration with the integration of biological diversity
conservation in production forests, in line with the
Convention on Biological Diversity, to which Indonesia
is a signatory. The policy of maximising the processing
of forest products has led to the rapid development of
wood processing industries.
In Malaysia, the National Forest Policy enacted,
in 1977, was a major break-through in strengthening the
institutional base for forest management and the
cooperation between the Federal and State
Governments. It was revised in 1992 and presently its
key objectives are: (i) enhancement of forest legislation
to ensure the preservation and sustainable management
of forest resources; (ii) promotion of community
forestry and agroforestry programmes involving local
communities; (iii) establishment of forest plantations to
supplement timber production from the natural forests;
(iv) promotion of eco-tourism and recreation;
(v) conservation of bio-diversity; (vi) allocation of
specific areas for education and scientific interest;
(vii) an increase of non-wood forest products; and
(viii) international cooperation.
In Myanmar, the basic forest policy features:
(i) sustainable timber production without depleting
existing forest resources; (ii) protection of watershed
catchment areas; (iii) conservation of environment and
wildlife. One change that took place recently was the
privatisation of the timber trade in teak which had

A few trees standing helplessly against the onslaught of human
needs.

previously been handled by a state corporation.
Another change was the enforcement of a new forest
law in 1992, which encourages private enterprise to run
forest industries and nation-wide wildlife protection.
Nepal introduced the National Forestry Plan in
1976 and a Master Plan for the sector was formulated
during 1986-89 which provided guidelines to achieve
the national policy goals of rehabilitating degraded
forest resources through people’s participation in
community forestry, improvement of forest management and protection of watersheds, etc., (see Box 2.3).
However, the country continues to face enormous
deforestation and land degradation problems.
In the Republic of Korea, significant achievements have been made in reforestation of the
deforested land (see Box 2.4.).
In Pakistan, the forest policy was revised in 1991
to: (i) meet the country’s environmental needs by
conservation of existing forests, watersheds, rangelands
and wildlife; (ii) fulfil requirements of forest products
by raising the forest cover from 5 per cent to 10 per
cent in the next 15 years through plantations;
(iii) promote social forestry; (iv) generate income and
job opportunities; and (v) promote the role of NGOs in
public education. The main constraints in policy
implementation are lack of public participation and
funds. The government has adopted the privatisation
and deregulation policies to accelerate forest plantation
and development of forest industries. However,
progress has been very slow because legislative
changes to support the policy elements have not been
enforced.
In the Philippines, forest policy is formulated and
implemented by the Department of Environment and
Natural Resources (DENR), but it is influenced by the
land use planning policy of the National Economic
Development Authority (NEDA) and the National Land
Use Committee (NLUC). In 1987, the DENR began
formulating the Philippine Strategy for Sustainable
Development (PSSD). The main PSSD strategies that
apply to the forestry sector are: (i) environmental
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B ox 2.3:

C om m unity Plantations in N epal – R eleasing P ressures on Forests: A n
Exam ple of R oyal C hitw an N ational Park’s B uffer-zone C om m unity Project.

In Nepal, fuelwood provides 75 per cent of the
people’s energy needs. The increasing demand for
fuelwood has largely been implicated in the large scale
depletion of Nepal’s forests. If left unprotected, they could
disappear by the year 2000. Over the last 14 years, Nepal’s
natural forest cover has dwindled by 25 per cent mainly
due to heavy demand for fuelwood and fodder, and forest
clearance for settlement and agriculture.
Another factor that poses a considerable threat to
conservation of forests, parks and wildlife is the migration
of people from remote hillsides to the terai, where more
than 40 per cent of Nepal’s population live at present. This
has been occurring since the 1960s, and the numbers are
expected to increase to over 50 per cent within the next
decade. Many forests and fertile grasslands are transformed
into farms and this unsustainable trend seems to continue
unless some alternative sources for fuelwood are provided
and clearing of natural forest for settlement is controlled.
When the Royal Chitwan National Park wa s
established in 1973, cattle grazing and firewood cutting
were made illegal, and all timber operations prohibited. But
the local villagers continued to enter the park annually to
collect thatch grass and reeds for building materials. Also,
illegal grazing and fuelwood collection continued – as
people have no other alternatives – although to a lesser
extent. The Park, like many other protected areas in the
fertile plain remained under heavy pressure from the
people living in the surrounding villages. This mounting
pressure conti nued as both huma n and livestock
populations, were increasing and the forest resources
outside the park boundary were being exhausted.
The Nepal Conservation Training and Research
Institute, (NECTARI) buffer zone plantation project started

considerations before logging operations; (ii) a realistic
forest resources pricing system; (iii) expansion of the
Integrated Social Forestry Programme, including the
stewardship contract system; (iv) the Integrated
Protected Area System; and (v) rehabilitation of
degraded ecosystems through the Forest Land
Management Agreement. In addition, a long-term
(25 years) Master Plan for Forestry Development
(MPFD) was adopted which reached the implementation stage in 1992. It established policies to
reorganise forest management systems and to promote
ecological protection and social forestry.
In Sri Lanka, forestry development planning at
the national level is handled by the Forestry Planning
Unit of the Ministry of Lands, Irrigation and Mahaweli
Development. All relevant government agencies and
non-government organisations (the Forest Department,
the Wildlife Conservation Department, the State Timber
Corporation, the Central Environmental Authority, the
Mahaweli Authority, the universities) are consulted
about its operations. Forestry policy was first
specifically addressed in the 1930s, but has since been
constantly up-dated. The latest revision was under-
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in 1989. This was an extension of the government’s
Community forestry Programme, aiming at taking the
pressure off the Park by providing local people with
alternative sources for fuelwoods and fodder. The project
promoted community forestry to meet the growing demand
for fuelwood and fodder. NECTARI helped the villagers by
providing seedlings, saplings, fencing materials and advice
on plantation management. Each plantation, which
functions as a buffer zone to the Park, is managed by a
forest user committee, elected by the villagers. These
committees ensure proper use and protection against any
misuse. For the first five years, people were allowed to
collect the grass, but livestock grazing was prohibited. After
five years when the saplings had grown, the livestock were
allowed in. The villagers were permitted to cut the trees
only after another ten years. With an active involvement of
the local people, the problem of illegal grazing and
fuelwood collection diminished. They could get sufficient
fuelwood and fodder from the buffer zone, and without
encroaching on the park. Encouraged by the benefits of the
project, the local people are clamouring for more such
plantations.
NECTARI buffer zone plantation project is a good
example of a successful community programme with
involvement of local people. Starting from the establishment
of the first community plantation in Baghmara, NECTARI
has helped people in raising additional plantations totalling
118 hectares. Another 655 hectares are expected to be
covered in six years’ time. This area may seem quite small,
but there seems to be good potential for extensions to other
areas as more such community programmes are taken up.
Source:

ESCAP Environment Newsbriefing, June 1994,
Bangkok.

taken in order to meet the present requirements, in line
with the wide recognition of the important roles of
forests in environmental protection. It envisages
bringing a minimum of one third of the total land area
of the country under forests or trees. The main
objectives of the most recently revised forest policies
are to promote: (i) integrated land use; (ii) people’s
participation in reforestation and community forestry;
(iii) supervision and control of forest by government
officials.
In Thailand, the forest policy which was
constituted in 1985 is still in force but, even though it
has been recently amended, there is concern that it
does not address the immediate needs of the country’s
forest resource situation, socio-economic conditions,
and land use patterns. This may be because its original
focus was on the potential for economic exploitation of
forest resources. It is therefore under review as part of
the National Forestry Master Plan. Its major features
are: (i) to establish a 40 per cent forest cover of the
country’s total land area by promoting reforestation;
and (ii) encouragement of private sector involvement in
reforestation activities under favourable lease
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B ox 2.4:

Forest R ehabilitation in R epublic of K orea

In the 19th century, Republic of Korea had rich oldgrowth forests. These forests were totally destroyed in the
20th century by excessive and i llegal cutting for
construction materials and fuel throughout the turbulent
periods of occupation (1910-1945) and War (1950-1953).
The average stock volume per ha in 1960 was reduced to
only 10.6 m3. However, a turning point in Korean forest
rehabilitation began in 1973 with the initiation of the 10year Forest Development Plan which targeted the
reforestation of one million hectares of denuded forest
lands.
The objectives of the plan were to mobilise the
participation of people in various reforestation projects
through: national tree planting movements; developing new
economic zones of forest lands, directly connecting the
goals of land conservation and income generation through
reforestation and forest production; and achieving rapid
reforestation of denuded forest land through the planting of
fast-growing tree species. The government established the
National Tree Planting Period of one month every year from
March 21 to April 20, which included Arbor Day, April 5 as
the best time for tree planting. It further encouraged
various groups such as villages, families, and schools to
participate in the reforestation programme. In addition, the
first Saturday of November was designated as a ‘Tree
Tending Day’ promoting various tree tending activities such
as fertilization, weeding, and protection against disease and
insects. As a result of these activities, a responsible
maintenance system was established on reforested areas.
Efforts were also made to minimize man-made damage to
forests, by restricting access to mountains and developing
fuelwood forests in rural areas.
The reforestation target of one million hectares set
by the plan, was originally to be met by 1982. However, it
was accomplished in 1978, four years ahead of the
schedule with the reforestation of 1.08 million hectares.
The success of the firs t plan lead to the
development of the Second Ten-year Forest Development
Plan. The basic objectives of the Second Plan were to build
large scale commercial forest zones in order to develop
long term timber resources. The major accomplishments of
this plan included the formation of 80 large-scale
commercial forest zones, in which 325 thousand hectares
were reforested. Continuous management of natural forests

conditions. The policy has led to strengthening of the
system of national parks, wildlife sanctuaries and forest
parks, and promotion of community forestry
programmes. Despite this however, the area under
forest cover declined and land lease arrangements were
removed. The lack of an integrated national land use
policy dealing with both the agriculture and forestry
sectors seems to be the greatest constraint.
In the People’s Republic of China, the Ministry of
Forestry is the sole agency responsible for
implementing the country’s forest policy, from the
administration of afforestation and forest industries, to
management of wildlife, national parks and natural

and young plantations and promotion of erosion control
works were undertaken. In addition, mobile forest-fire
prevention projects were implemented by purchasing
helicopters. Scientific prevention of forest diseases and
insect damage was also undertaken using biological control
methods. The Forest Works Training Center was also
established to raise the level of mechanization in forest
activities and to train forest technicians. A regular forest
road construction schedule was started and 786 km of
forest roads were constructed.
Currently, the Third National Forest Plan (1988-1997)
is under implementation. The main objective of this plan is
to harmonize the goals of increasing the economic
development of forests and improving public benefits. The
foundations of the plan are based on maximizing the
sustainability of forest land utilization, building an efficient
system for forest management, creating forest income
sources in rural areas and improving the multiple public
benefits of the forests. Under these objectives, the
government has established the following priorities. First, it
has designated forestry development promotion zones of
about 1.52 million ha in private forests to enhance
government investments. Simultaneously it is striving to
moder nize the management system through the
mechanization of forest works and the designation of
adequate management units in national and public forests.
Second, the new concept of multiple use management that
promotes harmonious relationships between timber
production and the other functions of the forest is being
introduced. Moreover, the government also plans to enlarge
urban forests in city areas and recreational forests in rural
areas to promote beautiful scenery.
The Korean case demonstrates, among other things,
that if the policies, plans and the implementation
mechanisms are well integrated, the task of reversing the
growing trend of deforestation is indeed not impossible.
Most importantly, the forestry plans and programmes need
to be finetuned with social needs and values in order to
ensure the involvement of communities. The Korean
approach has been able to invoke a sense of responsibility
and stewardship towards forest resources among
communities and peoples.
Source:

Government of R epublic of Korea. Forestry
Administration (1992). Forestry in Korea, Seoul.

reserves. The main policy goals during the 1990s are:
i) afforestation to achieve 15.3 per cent of the total land
area under the National Afforestation Programme
1989-2000; ii) to increase forestry production from RMB
Yuan 126.5 billion in 1993 to 305 billion in 2000; iii) to
promote rural forestry; and iv) to strengthen enforcement of the Wildlife Conservation law enacted in 1988.
2. Impact of UNCED
UNCED’s Agenda 21 has brought a new spirit in
reorienting national forest policies and strategies. For
example, in Malaysia, a revised National Forestry Policy
was approved in 1992 and a new National Forestry Act
was promulgated in 1993. Further, land was designated
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as permanent forest estate, and in 1993 a continuous
forest monitoring system was made operational. From
1993 Malaysia granted private forest plantations owners
full tax exemption of between 5 and 10 years under
various fiscal initiatives. Bangladesh, Cambodia,
Myanmar, and Samoa have also recently adopted new
forest policies (Durst 1995). Several countries have
developed forestry policies under comprehensive
national agenda 21 programmes as in the People’s
Republic of China (see Chapter 23). After UNCED,
preparation and implementation of National Forestry
Action Plans (NFAP) has also continued, many under
the multi-sponsor Tropical Forestry Action Programme
(TFAP). A total of 20 countries in the Asian and Pacific
region have adopted the TFAP approach, or the related
Master Plan for Forestry Development (MPFDs) which
follow the TFAP principles.
As leading suppliers of tropical wood products,
countries of the region have also initiated the
development and application of criteria and indicators
for sustainable forest management. Malaysia (see Box
2.5) and Indonesia have taken the lead in this area and
may soon start domestic sustainability certification.
Several countries of the region have also initiated
efforts to reduce logging damage and negative impacts
of forest operations. Malaysia, Indonesia, India and the
Philippines have active programmes to test, and
encourage reduced-impact logging. The Philippines and
other countries have also banned high-lead cable
logging systems. Helicopter logging, which is expected
to be more environmentally friendly, was introduced on
a pilot scale in Malaysia, Papua New Guinea and
Indonesia. Fiji has recently adopted a model logging
code designed to enforce environmentally sound forest
harvesting. With the help of New Zealand and Australia,
Papua New Guinea, Fiji, Vanuatu, and the Solomon
Islands are drawing up a regional code of conduct that
will set a minimum standard for logging (Durst 1995).
Forest industries in the region remain relatively
inefficient in terms of use of wood or of wood
substitutes (as means to conserve forests), for

producing marketable products. However, some
countries, e.g. the Philippines, are now introducing
major restructuring in their industrial processing by
modernising equipment, and adapting to the realities of
reduced raw material supplies, smaller logs, and
increased dependency on plantation-grown wood.
In order to ease environmental pressure
emanating from forest-based industries, several
countries in the region have promoted recycling
practices. Paper fibre recycling in particular, has been
very effective. In the Philippines, for instance, the
waste paper utilisation rate is 75 per cent. Singapore
and Hong Kong have a recycling rate of almost 100 per
cent. Countries are also pursuing programmes to
improve efficiencies of wood stoves. A development
with significant conservation implications in the region
is the rapid increase in rubberwood processing as
substitute for certain tropical hardwoods that risk
depletion. For example, in Malaysia, rubber clones that
are more suited for timber production are being
developed (Durst 1995).
3. Critical Gaps
A key problem which shows no signs of
diminishing is the relative lack of influence and political
priority accorded to forestry institutions in many
countries. The absorption of many forestry authorities
into larger bureaucracies, for example, makes it more
difficult for them to influence top level decisionmaking. Post UNCED capacity building efforts have
been at three levels: creating an ‘enabling environment;’
building up the capacities of government institutions;
and strengthening NGO, local community and
individual citizen capabilities (Durst 1995). Under
such conditions, however, standard institutional
strengthening measures alone cannot have a great
impact on their effectiveness at the national level.
National policies have also failed to take
effectively into account three critical features of the
forest economy that could have tremendous impact on
the deforestation in countries of the region. These relate
to tenure, ecological pricing and influence of loggers.
2.7:

2.6:

Rehabilitation of denuded forest is extremely tedious.
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Creation of national parks helps in protecting valuable forest;
Khao Yai National Park, Thailand.
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B ox 2.5:

Sustainability C riteria for Forest M anagem ent: A C ase S tudy of Sabah
(M alaysia)

The global effort towards sustainable development
of tropical forest resources is fast gaining momentum. In
1990 the International Tropical Timber Organization
establis hed guiding principles for the sustai nable
management of natural and planted forests in the tropics
and set the year 2000 as the target by which time all these
forests should be managed sustainably. At Rio de Janeiro in
1992, forestry principles aimed at sustainable management
of all types of forests were adopted.
Besides these intergovernmental efforts, which
mainly attempt to improve national forest policies and laws,
numerous nongovernmental initiatives at local and
international levels are also attempting to promote efforts to
improve forestry management practices. Their principles
and criteria in this respect differ considerably in scope and
level of detail. For example, the Forest Stewardship Council
has set up principles for ‘good forestry’ worldwide, to be
used for the accreditation of timber certification
(eco-labelling) schemes. The principles and corresponding
criteria of the Soil Associations’s ‘Responsible Forestry
Programme’ are designed to evaluate actual forest
management in the field.
So far, most principles and criteria are formulated in
a very general manner so that they can be applied
regionally or even globally. However for environmental
auditing at a particular locality, the setting of site specific
criteria which can be compared to the actual management
on the ground, is of equal importance. The Sabah Forestry
Department in Malaysia through the Malaysian-German

Sustainable Forest Management Project is presently
undertaking efforts in this regard for developing a
comprehensive forest management system for the State’s
2.5 million hectares of commercial forests.
During the process of developing the sustainability
criteria it was found that numerous indicators and
corresponding specifications exist. However many of these
are difficult to assess (e.g. soil erosion) and in any case it
may be impractical to audit a large number of
specifications. Thus, in order to limit the number of criteria
and to identify the most appropriate ones, a bottom up
approach was pursued. From the entire range of indicators,
those practical to assess were selected (for logging, see
tables A & B). A closer examination of the specifications
revealed that many had forward, and backward linkages.
This means that one specification may satisfy more than
one criterion at a higher level. A good example is felling
and yarding damage. If the damage to the residual stand is
limited to 35 per cent of the total number of trees per
hectare, not onl y will cr iteria be met on natur al
regeneration capacity but also for the maintenance of
biodiversity and wildlife habitats and control of excessive
erosion (i.e. forward linkage). Backward linkages in this
example encompass the pre-conditions required to achieve
the specification set for stand damage. Such preconditions
include training of manpower for planning, directional
felling and yarding, appropriate machinery and sufficient
field supervision.

Box 2.5 / Table A: Planning Criteria for Inventory and Yield Regulation in Sabah
Criterion

Indicator

Specification

Forest inventory results are
sufficient in scope and level
of detail to plan for
sustainable development

sampling error of commercial
timber volume

<+/- 10 % 95 % probability level

minimum area

30,000 ha

species range

Timber species

diameter range

size > 1.5 m height

Yield calculation method

Individual tree growth model based on local
growth information and inventory data.

species diversity

No long-term change in species composition due
to logging

diameter distribution

xx number of undamaged trees per diameter class
after logging.

annual allowable cut (AAC)

ACC< total volume increment of commercial
growing stock

Yield regulation ensures the
forest’s capability for selfregeneration and long-term
productivity
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Box 2.5. / Table B: Operational Criteria for Logging in Sabah
Criterion

Indicator

Specification

Mitigating Measure

Natural regeneration
capacity of the timber
stand is ensured

size-class harvested

only trees >60 cm dbh and <120 dbh

tree marking

trees retained (n/ha)

protected species (e.g. fruit trees) >5;
dbh >60 cm as seed source if
regeneration is insufficient; potential
crop trees (10-40 cm dbh)

tree marking

damaged trees in the
residual stand

< 35 (%) of the total stem number

–
–
–
–

Impact of felling
operation limited

felling damage

< 20 (%) of residual stem number

– directional felling
– no felling on slopes >25
degrees

Impact of yarding
operation limited

area of bare soil
exposure

<15 (%)

– restricted tractor yarding on
slopes <25 degrees
– skyline systems on steeper
slopes

yarding damage

<15 (%) of the residual stem number

– felling in herring bone
pattern according to yarding
infrastructure
– bucking of logs to length
<= 8 m.

The finding of the study showed that by identifying
some key criteria (i.e those which have a high number of
linkages), it was possible to reduce the number of
indicators that need to be assessed. Another result derived
from the study was connected to the tiered approach
pursued in the forest management system. It was noted that
although implementing low-impact logging operations as
an isolated measure was considered an improvement, it did
not mean that sustainable management could be achieved
automatically only through such measures. Therefore, it
was necessary to follow the described procedure of the
management system which needed to be considered as a
criterion.
The Sabah Forestry Department has developed these
local criteria to be used in the preparation of management
plans for Forest Management Units and many of the

The premise that the villagers or forest dwellers do not
have the capacity or means to manage the forest and
hence should not have the tenure, is a major
impediment in checking deforestation. In most of the
communities in the region’s thousands of forests,
villagers had an elaborate system of control to ensure
sustainable use of their shared forests. In Borneo, for
example, generations of Galik people have carefully
conserved ironwood trees. Use of this wood has
traditionally been governed by ethics that required
broad sharing along kinship lines. The entry of state
sanctioned loggers into the Galik area, has undermined
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tree marking
directional felling
low impact yarding
no felling on slopes >25
degrees

operational criteria are being tested in model forest
management areas for further refinement and adaptation.
Considering the international trends towards eco-labelling
and the national requirements with regard to environmental
impact assessment, the development of a management
system and corresponding criteria for individual forestry
activities is an important step to bring about sustainable use
of forest resources in Sabah. However, it is envisaged that
before environmental auditing can take off on a larger
scale, considerable work on local specifications is still
required in order to harmonise the diverse views of all
parties concerned.
Source:

Udarbe M.P. et al (1994). “Sustainability Criteria for
Forest Management In Sabah”, in Topical Forest
Update, Vol 4, No. 4, September.

traditional restraints. Afraid of loosing the ironwood to
loggers, the Galik have raced to sell it themselves,
endangering both the resource and the village economy
(Durning 1994).
More recently in Pakistan, nationalisation of the
forest in Swat and Chitral States has undermined
traditional management, by creating the situation
of “free-for-all” that it purported to avert. It has
become a crime to impose the, often effective, local
penalties for overuse of forests as was done in the past,
while national penalties have proved difficult to
enforce.

FO R ESTS

2.8:

A raised board walk to protect vegetation in a forest.

2.9:

Some developing countries are unable to raise
adequate revenue from forest goods or services due to
low prices, weak administrative capacity to collect fees,
and illegal trading. A major problem for such countries
is heavy reliance on external financing. Across the
developing countries of the region, forest departments
are severely understaffed. They are often the most
under-funded in many developing countries where
government budgets are stretched. Forest guards
number in the hundreds or thousands, in most tropical
countries, while forest inhabitants number in the
millions (Table 2.7). For example, each officer in
Indonesia’s Ministry of Forestry, which has a full time
field staff of 17,000, is responsible for more than
8,000 hectares of state forest. Meanwhile, more than
30 million Indonesians live on or near the 143 million
hectares of state forestland.
To cope with a similar situation, a joint forest
management venture initiated by an NGO in India has
been very successful (Box 2.6). Elsewhere in Asia, the
same concept has gradually been gaining credence. In
the Philippines for example, 171,000 hectares of upland
and mangrove forest are managed by those who live
there, and villagers have been negotiating informal
agreements with local foresters across South-East Asia

Table.2.7:

Country

Number of Forest Department Staff
and Their Command area in Selected
Countries of Asia-Pacific
Closed Tropical
Forest Area
(million ha)

Indonesia
Papua New Guinea
Thailand
Source:

Estimated Forest Estimated Forest
Resident
Department Staff
(million)
(number)

114

15.0

36

3.5

17,000
400

9

6.0

7,000

Johnson N. and Cabarle B. (1993). Surviving the cut:
Natural Forest Management in the Humid Tropics. World
Resource Institute: Washington D.C.

Planned human settlements in forests; a result of population
pressure.

(Ganapin 1992). Another approach with great promise
is to increase involvement of local communities in
management of forestlands through community-land
trusts as in the Pacific. Whatever the mechanism, the
involvement of forest-dwellers ultimately plays a key
role in sustainability of forest economics and needs to
be supported through appropriate strategies.
Ecological pricing is another necessary condition
of a sustainable forest economy which hardly finds any
place in national forest policies of the region. The full
cost of forest losses are unknown but clearly enormous
(Table 2.8). In order to move towards ecological
pricing, forest policies should stop subsidising
deforestation and use tax and trade policies to make
ecological costs apparent in the money economy. The
current forest policies in most nations work contrary to
it because they externalise many costs of forest
removal. For example, the price of teak does not reflect
the cost of flooding that uncontrolled teak logging has
caused in Myanmar (Durning 1994). The continuation
of practices such as the award of timber concessions
through a political process rather than competitive
bidding resulted in logs that are sold at unjustifiably
low prices. In 1992, the Indonesian state took in just
17 per cent of the ‘economic rent’ – the earnings they
could have made from sales – of timber concessions,
and studies in other countries show few capture more
than half the economic rent. Because the timber is sold
at rock-bottom prices, the price of the wood on the
world market is artificially low.
The third necessary condition of a sustainable
forest economy is to curb unscrupulous logging
interests and support the efforts of grassroot
organisations, and indigenous political strategies for
sustainable use. Unless the disenfranchised groups who
depend on forests for sustenance gain greater influence
over their fate, there is little hope for saving the forest.
In particular, unless the dominating interests of big
timber companies, miners, ranchers, and related
resource extractors can be broken, efforts for forest
conservation will not bear fruit.
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B ox 2.6:

R ights to the Forests: A Successful Initiative in R eforestation

Four decades ago, the city of Udaipur in the Indian
state of Rajasthan was the center of a vast forested zone of
small villages, where tigers roamed and water flowed in
streams year-round. By the early eighties Udaipur’s
hinterlands – the Aravali hills – became barren. Its tigers
were gone, its streams flooded and parched with the
seasons, its farms were less productive, and thousands of its
able-bodied sons and daughters spent their time far from
home, drifting from city to city as migrant laborers. “The
region became a case study in ecological decline”.
In the early eighties, Seva Mandir a voluntary
development organisation began helping villagers plant
trees. Sadly, as in all too many such initiatives, few of the
seedlings survived. The immediate problem was goats,
which ate the seedlings before they could take root. But
there was a deeper problem as well. Most of the villages
were surrounded by land that, however devoid of trees it
might be, was classified as forestland and, consequently,
was under the exclusive jurisdiction of the state forest
department. Indeed, if a tree ever were to grow there,
regardless of who planted or cared for it, it would belong
to the forest department. No wonder the seedlings ended
up as goat fodder.
Next, Seva Mandir tried to convince the government
to give villagers a stake in managing the denuded
forestland. It petitioned for a joint forest management
agreement, an innovative approach to resource
management pioneered in eastern India under which
governments continue to own forestlands but villagers get
long-term rights to use them, along with responsibilities to

Table 2.8:

protect them. Seva Mandir’s pleas initially failed to get
government support as the state had no procedure for
granting joint forest management agreements. Eventually
however, Seva Mandir’s persistence paid off, and it gained
several experimental agreements. Villagers, the government
allowed, could cut trees and harvest other products grown
on forestland.
By 1991, the results were drawn in patches of dark
green on the hills around villages such as Dolpura. Trees
were growing again. They were shoulder-high and
surrounded with thick grass. Barriers of dried thor, a type of
cactus, were the first defense against goats, and a thousand
eyes of villagers scanned the perimeter for breaches in the
line, ever vigilant to protect their trees. This “social fencing”
was the only kind tha t worked agains t both the
indefatigable goats and their owners, who otherwise might
seek fuelwood and fodder from the regenerating plots. The
return of forests to their hills was received with such
appreciation that the people of Dolpura had already
declared the first restored hill a sacred grove, forbidding
any felling there.
Success in places like Dolpura has been so striking
that the Forest Department in India accepted the concept of
sharing rights to forest products with villages. By late 1993,
13 Indian states had issued official orders in support of joint
management. As many as 10,000 villages were sharing
management responsibilities in an area of around 1.5
million hectares.
Source:

Panos 1994.

Economic Services Provided by Intact Forest Ecosystems

Service

Economic Importance

Gene pool

Forests contain a diversity of species, habitats, and genes that is probably their most valuable asset; it is
also the most difficult to measure. They provide the gene pool that can protect commercial plant strains
against pests and changing conditions of climate and soil and can provide the raw material for breeding
higher-yielding strains. The wild relatives of avocado, banana, cashew, cacao, cinnamon, coconut, coffee,
grapefruit, lemon, paprika, oil palm, rubber, and vanilla – exports of which were worth more than
$20 billion in 1991 – are found in tropical forests.

Water

Forests absorb rainwater and release it gradually into streams, preventing flooding and extending water
availability into dry months when it is most needed. Some 40 per cent of Third World farmers depend on
forested watersheds for water to irrigate crops or water livestock. In India, forests provide water regulation
and flood control valued at $72 billion per year.

Watershed

Forests keep soil from eroding into rivers. Siltation of reservoirs costs the world economy including Asia
and the Pacific about $6 billion per year in lost hydroelectricity and irrigation water.

Fisheries
Climate

Forests protect fisheries in rivers, lakes, estuaries, and coastal waters.
Forests stabilize climate. Tropical deforestation releases the greenhouse gases carbon dioxide, methane,
and nitrous oxide, and accounts for 25 per cent of the net warming effect of all greenhouse gas emissions.
Replacing the carbon storage function of all tropical forests would cost an estimated $3.7 trillion – equal to
the gross national product of Japan.
Forests serve people directly for recreation and bring money through ecotourism. The carbon storage
function of one hectare of Malaysian forest is worth more than $3,000 in “net present value” – a measure of
future benefits expressed at their present worth.

Recreation

Source:
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B.

International and R egional Support
M easures

National policies and programmes have been
supported through a number of measures at the
international and regional levels. At the international
level the main focus has been on financial support,
capacity building, research promotion and development
of guidelines for forest management. At the regional
level, principal attention has been given to data
collection and monitoring, exchange of experience,
support for research and training, and dissemination of
documentation for information.
The two main multilateral funding organisations
supporting forestry in the Asian and Pacific region are
the World Bank and the Asian Development Bank.
Forestry loans by the World Bank in the early 1990s
more than doubled (to about US$ 1.6 billion annually)
compared to those of early 1980s. Since 1977, the Asian
Development Bank (ADB) has made cumulative
forestry loans amounting to US$ 794.32 million (annual
average US$ 39.7 million), technical assistance was
US$ 40.8 million as of December 1993 and forestry
components in broader projects accounted for another
US$ 5.2 million (Durst 1995).
In terms of technical assistance in forestry, the
leading source in the UN system is UNDP, particularly
through allocation under the Indicative Planning Figure
(IPF) of countries. Asia received more than US$ 10
million in UNDP support for forestry in 1992 (FAO
1994b). Most funding organisations currently place a
high priority on management of forest resources. The
World Bank and Asian Development Bank no longer
support any logging in primary forests and are actively
encouraging the protection and preservation of such
forests. However, the funding patterns to the countries
of the region are highly uneven. The Philippines, for
example, has obtained over 100 per cent of the external
funding needs identified under its TFAP process while
Fiji, Lao People’s Democratic Republic, and Viet Nam
have received less then 25 per cent of their identified
needs (FAO 1993b).
Since UNCED, two new major international
organisations have been established in the region for
capacity building. These are the Centre for International
Forestry Research (CIFOR), and South-East Asian
Regional Research Programme of the International
Centre for Research in Agroforestry (ICRAF). In
addition, the International Tropical Timber Agreement,
under which ITTO operates, was renegotiated with a
mandate to strongly pursue the goals of sustainable
forest management throughout the world. Several other
regional organisations established through bilateral
funding are making significant contributions toward
sustainable forestry management. Among these are the
Regional Community Forestry Training Centre, the
Asian Institute of Forest Management, and the ASEANCanada Tree Seed Centre. The FAO-implemented
Forestry Research Support Programme for Asia and the

Pacific (FORSPA) funded by the Asian Development
Bank and UNDP, provides a model for promoting
capacity building and low-cost South-South technology
sharing (Durst 1995).
In addition, technical training programmes were
provided in watershed management to the countries
under a regional project on ‘Watershed Management
Training in Asia-Pacific Region’ by FAO. The Asian
Network on Forestry Education strengthens education
mechanisms, while the Forestry Research Support
Programme (FORSPA) promotes research in forestry.
The FAO-implemented Asia-Pacific Agroforestry
Network (APAN), promotes research and development
in agroforestry. In view of the grave dangers of
unending deforestation, the National Forestry Action
Programme (NFAP) has been initiate d in many
countries. A regional review of experiences in implementation of NFAP and Forestry Sector Master Plans
was undertaken in a regional meeting organised by
FAO in 1992. In terms of monitoring, the FAO Global
Forest Resource Assessment 1990 project is helping the
countries in assessing the forest resources.
Given that many forestry related issues are
trans-boundary, regional and international cooperation
is gaining increasing importance. A prime example of
such cooperation is provided by the recent agreement
among the Prime Ministers of Australia, Fiji, New
Zealand, Papua New Guinea, Solomon Island and
Vanuatu to work towards a common code of conduct
relating to logging and log exports from indigenous
forests. Countries of the region are also actively
promoting joint initiatives designed to pursue the goals
of UNCED. The Indo-British Initiative, which
established a format for national reporting on forestry
to the Commission on Sustainable Development,
provides one such example. The Canada-Malaysia
Initiative addresses forest conservation, criteria and
indicators, trade promotion and environment, and new
approaches for finance and technology transfer,
institutional linkages, people’s participation, and crosssectoral issues.

V III. C O N C LU SIO N
Forests are subjected to unprecedented diverse
and conflicting pressures to meet the varied local,
national, regional and international demands in the
Asian and Pacific region, and are, therefore, undergoing
depletion at a fast rate. The most recent FAO
assessment shows that every year 3.9 million hectares
of forests are lost region-wide at the annual rate of
1.2 per cent. This amounts to loss of a forested area a
little less than the size of Bhutan annually. At the
sub-regional level, Continental South-East Asia is
experiencing the fastest loss at the rate of 1.6 per cent
per annum. It is followed by Insular South-East Asia
with an annual deforestation rate of 1.3 per cent, South
Asia with 0.8 per cent and Pacific with 0.3 per cent. The
countries experiencing fastest deforestation rates
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include Bangladesh, Pakistan, Philippines and Thailand.
Land clearing for cultivation, commercial logging,
fuelwood production and settlement have been the
major causes of deforestation in the countries of the
region. Rapid population growth has contributed not
only to destruction of forest by land clearing for
cultivation and settlement, but also to over-harvesting
of forest for fuelwood and fodder. During the period
1981-1990 an estimated one fourth of the global net
area of deforestation occurred in the region, even
though it only accounted for 13 per cent of the world
forest resources. At current rates of harvesting, the
remaining timber reserves in Asia will not last for more
than 40 years.
Excessive depletion and degradation of forests
have serious environmental implications. It is, for
example, the primary cause of land degradation, low
soil fertility, loss of bio-diversity, unfavourable climatic
change, increase in green house gases and triggering of
disasters such as floods and droughts. The cumulative
effects of these on economy and human welfare is
enormous. The importance of forest resources from
ecological, social and economic view point is
increasingly recognised, and appropriate policy reforms
are therefore being undertaken to effectively address
the problem of deforestation in the countries of the
region in recent years.
Plans and programmes have been formulated not
only to check excessive deforestation but also to
augment the forest area. The concept of private and
lease forestry have been introduced in many countries
to establish a property rights regime, and thereby attract
private entrepreneurs for efficient forest development
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and management. Efforts have also been made to raise
plantations through various programmes like social
forestry, farm forestry and block energy plantations in
order to bridge the prevalent wide gap between
demand and supply. However, most of these
plantations, promoting monoculture, fail to perform
the beneficial functions of natural forests, related
to environmental protection, site improvement,
hydrological balance and bio-diversity.
Although the importance of participatory forest
management involving local people for the success of
community plantation and other development schemes
is increasingly realised in the countries of the region in
recent years, it has largely been confined to limited
areas. Similarly, in integrated watershed management
and afforestation efforts, the potential role of village
community and non-government organisations has not
been utilised effectively. Moreover, the role of
agro-forestry, which integrates trees with agricultural
crops has not been fully realised in meeting varied
demands of community productivity and of natural
resource management.
Improved practices for forest development and
management have been generated, and immense
concern is shown for their adoption, but their transfer
on a field scale, especially on private land is seriously
constrained by the lack of, or scant availability of
extension services in several countries. This is a critical
deficiency in implementation of the programmes aimed
at meeting the challenges posed by excess ive
deforestation. Other bottlenecks in sustainable forestry
management are unrealistically low prices and political
influence of forest loggers.

FO R ESTS

R EFER EN C ES
Anon (1985). Viet Nam: National Conservation Strategy.
Durning, A.T. (1994). “Redesigning the Forest
Economy” in State of the World, World Watch
Institute Report. Norton and Co. New York.
Durst, P.B. (1995). After UNCED: Implementation of
Agenda 21 and the Forest Principles in Asia
and the Pacific. FAO/RAP Publication 1995/11.
FAO Bangkok.
ESCAP (1994a). Environment newsbriefing, March
1994. Bangkok.
ESCAP (1994b). Environment newsbriefing, June 1994.
Bangkok.
FAO (1993a). Forest Resources Assessment 1990:
Tropical Countries. FAO Forestry Paper 112,
Rome.
FAO (1993b). TFAP update no. 30. TFAP Coordinating
Unit. FAO, Rome.
FAO (1994a). Selected Indicators of Food and
Agricultur e Development in Asia-Pacific
Region, 1983- 1993. FAO/RAPA Publ. 1993/24.
FAO (1994b). Asia-Pacific Forestry Commission: Report
on the in-session seminar on forestry investment
in Asia and the Pacific. FO:MISC/93/14. FAO,
Rome.
Ganapin, D.J. Jr. (1992). “Solid and Hazardous Waste
Management in the Philippines”, in C. ThaiEng. and LR. Garces (1992). Waste Mnagement
in Coastal areas of the Asean Region, WHO,
Manila.
Government of Afghanistan (1992). National Report to
United Nations Conference on Environment
and Development.
Government of Australia (1991). National Report to
United Nations Conference on Environment
and Development (UNCED). Department of
Arts, Sports, Environment and Territories.
Government of the Peoples Republic of China (1992).
Country Report on Envir onment and
Development.
Government of India (1993). Environment Action
Programme, India. Ministry of Environment
and forest.
Government of India (1993). The State of Forest Report,
Forest Survey of India, Min. of Environment
and Forests, Dehradun pp. 82.
Government of Islamic Republic of Iran (1992).
National Report to United Nations Conference
on Environment and Development. Department
of Environment, Islamic Republic of Iran.

Government of Japan (1991). National Report on
Envir onment and Development, Japan’s
Experience and Achievement, Report for
United Nations Conference on Environment
and Development, 1992.
Government of Korea, Forestry Administration (1992).
Forestry in Korea. Seoul.
Government of Republic of Korea (1991). National
Report to United Nations Confer ence on
Environment and Development. Ministry of
Environment.
Government of Myanmar (1992). National Report to
Environment and Development.
Government of Nepal (1992). National Report to United
Nations Conference on Environment and
Development 1992.
Government of Pakistan (1991). National Report to
United Nations Conference on Environment
and Development. Environment and Urban
Affairs division.
Government of Philippines (1992). Report on
Philippines Environment and Development for
United Nations Conference on Environment
and Development 1992.
Government of Sri Lanka (1994). State of Environment
in Sri Lanka. Ministry of Environment and
Parliament Affairs, Colombo.
Government of Thailand (1992). National Report to
United Nations Conference on Environment
and Development 1992.
Government of Viet Nam (1992). National Report to
United Nations Conference on Environment
and Development.
Gupta, B.N. (1994). India country report on non-wood
forest products. In Patrick B. Durst, Ward
Ulrich, and M. Kashio (eds). Non-wood forest
products in Asia. RAPA Publ. 1994/28,
Bangkok.
Hoe, H. (1993). The Role of Forestry for Sustainable
Development and Biodiversity Conservation –
the Case of Viet Nam. Papers presented at the
Second Regional Consultative Meeting on
Biodiversity conservation. Feb. 2-5 1993,
Bangkok, Thailand.
Khoshoo, T.N. (1994). Indian forestry at the crossroads.
Paper for Inten.Workshop on India’s Forest
Management and Ecological Revival, New
Delhi. (unpublished).
Lal J.B. (1989). India’s Forest: Myth and Reality, Natrraj.
Dehradon.

51

C H A PTER TW O

Rao, Y.S. (1989). Forestry resources of tropical Asia. In:
Environment and Agriculture, pp. 1-20. FAO
Bangkok.

UNEP – United Nations Environment Programme
(1989). Environment Data Report. Blackwell,
Oxford.

Rao, Y.S. (1994). Asia-Pacific Tr opical For ests:
Ecological disaster or sustainable growth. RAPA
Publication 1994/18. Food and Agricultural
Organisation of the United Nations, Bangkok.

UNEP (1993). Global Biodiversity, UNDP/GEMS
Environment Library No. 11, United Nations
Environment Programme Nairobi, pp 40.

Sheikh, M.I. (1987). Agroforestry in Pakistan. Proc.
Workshop on Agroforestry for Rural Needs,
New Delhi Vol. 1, p. 40-52.

52

World Resources Institute (1994). World Resources
1994-95.

Chapter Three

3.1:

Marine turtles, a typical example of a threatened species.
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I.

IN TRO D U C TIO N

The Convention on Biological Diversity
broadened the concept of Biological Diversity, or
“biodiversity”, by defining it as “..the variability among
living organisms from all sources...and the ecological
complexes of which they are part; this includes diversity
within species, between species and of ecosystems.” The
Asian and Pacific region has an enormous geographical
and biological diversity. The region encompasses
segments of three of the world’s eight biogeographic
divisions, namely the Palaearctic, Indo-Malayan,
and Oceanian realms (Fig. 3.1). Within this large
biogeographical range, a number of highly diverse
ecosystems have evolved, providing nisches for an
exceptional species diversity and a high level of
endemism. The region has for example the world’s
highest mountain system, the second largest rainforest
complex, more than half of the world’s coral reefs, as
well as tens of thousands of islands. Tropical countries
of the region such as Indonesia and Malaysia have an
extraordinary species diversity and have been named as
“megadiversity countries” (Mittermeier and Werner
1990). Asia and the Pacific is also the centre of
diversity of important crop plants, such as rice,
sugarcane and assorted fruits, and a wealth of

Figure 3.1:

Source:
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medicinal plants. However, this is a region in which
natural resources are under serious threat from a variety
of causes. The next decade is therefore considered
crucial for the future of the biodiversity of Asia and the
Pacific.

II.

B IO D IV ER SITY A N D SU STA IN A B LE
D EV ELO PM EN T

Biodiversity provides the working components
for natural ecosystems that moderate climatic extremes,
degrade wastes, recycle nutrients, create soils and
control diseases. Most importantly, biodiversity is an
index of the condition of the biological resources upon
which large segments of the population within the
region rely for their food, medicines and a wide range
of useful products. A decline in biodiversity entails the
loss of species or genes from an ecosystem with
unpredictable effects for the long-term survival of that
system. It also signifies a loss of a potential food,
medicinal or other resource to man. For example,
maintenance of the genetic diversity of many of the
economically important crops and animals is essential
for the maintenance of future food security. A critical
reason for this is because the introduction of modern
varieties tends to make crops genetically more uniform,

Biogeographic Realms in the Asian and Pacific Region

Braatz (1992).

B IO D IV ER SITY

usually derived from different sources which may not
be consistent or updated. While some estimates can be
obtained through satellite images, these are often not
enough for accurate assessments of habitat status and
provide only broad trends.
On the whole, there is little information on
species and good data are generally limited to some
conspicuous and well known groups, such as mammals
and birds. The population status of these groups is
used as an indicator of species diversity. Species
inventories have not been completed, but are currently
being undertaken in a number of countries in the
region. There is least knowledge at the genetic level,
where attention is directed mainly to the economically
important plant and animal species which actually
constitute a very small proportion of the region’s
biodiversity.

A.

3.2:

Neem tree of South Asia, valued for its medicinal uses.

increasing their vulnerability to new diseases and other
environmental threats. The prediction of global climate
change has furthermore made the need for
maintenance of genetic diversity more acute and
urgent. Finally, the aesthetic and educational
importance of countries’ wild species of plants and
animals and their ecosystems can be hardly overemphasized.

III. B IO D IV ER SITY IN A SIA A N D TH E
PAC IFIC : STATU S A N D TR EN D S
It is clear that in the Asian and Pacific region
widespread negative impacts on biodiversity are
occurring – mainly through habitat destruction – from
the pressures of high rates of population growth and
economic development. Due to the lack of accurate
information in many countries of the region, there is
uncertainty as regards the present status, and trends of
biodiversity. This deficiency is now being addressed by
various organizations, both national and international.
The most important sources of reliable information are
The World Conservation Union (IUCN) and the World
Conservation Monitoring Centre (WCMC), though
ultimately, these also rely on national information
sources.
There is also a general lack of information on
ecosystems and on the distribution of natural habitats in
a number of tropical countries within the region. The
rates of loss of natural habitats quoted are, therefore,

H abitat D iversity: Patterns and
Trends

The three biogeographic realms within the Asian
and Pacific region include all the major ecosystems of
the world: deserts, grasslands, forests, wetlands,
mountains and seas. This diversity of ecosystems has
given rise to a multitude of habitats where species have
evolved and adapted themselves. Consequently, a very
large number of species are found in the region.
The area of natural habitats in the Asian and
Pacific region is rapidly shrinking. The major
ecosystems in the Indo-Malayan realm are estimated to
have lost almost 70 per cent of their original vegetation.
Overall habitat losses have been most acute in the
Indian subcontinent and the People’s Republic of
China. Dry and moist forests have suffered 73 per cent
and 60 per cent depletion respectively, while wetlands,
marshes and mangroves have lost 55 per cent of their
original coverage (Braatz 1992). Thailand, the island of
Java in Indonesia, and the central islands of the
Philippines have experienced extensive conversion of
their natural habitats.
On the whole, biological destruction has been
comparatively less severe in the Pacific. However,
serious disturbances of the natural environment has
taken place in some island ecosystems, where for
instance lowland rainforests have been destroyed in
Western Samoa and Tonga, and are threatened in Fiji,
the Solomon Islands, and parts of Papua New Guinea.
Coral reefs cover an area of about 450,000 square
kilometers in the region’s marine environment of which
30 per cent are considered degraded.
1. Terrestrial Diversity
(a) Forest: Forests are the richest habitat in
terms of biodiversity in the region. In the Malayan
archipelago alone, there is an estimated 25,000 species
of flowering plants. In one hectare of forest in SouthEast Asia, it is possible to find over 200 species of trees
(Whitmore 1984). Besides trees, the region’s forests is
the habitat of countless numbers of insects, most of

57

C H A PTER TH R EE

which have not been collected or studied, hundreds of
bird species and many mammals of which we know
too little about. Timber is the most important forest
product in the region but among numerous non-timber
products are fruits, nuts, rattans, medicinal plants,
resins, and gums, etc. Recent interest in the diversity of
the tropical forests is directed to the potential of finding
medicinal plants for curing cancer and AIDS. Many
institutions and companies now collect plant specimens
to screen them for this purpose and one plant from
Sarawak, Malaysia, has shown great potential in
suppressing the virus that causes AIDS (see Box 3.1).
Much of the natural forest in the Asian and
Pacific region has been destroyed, degraded or heavily
modified by human interventions. A review undertaken
by IUCN (1986) has shown that about two thirds of the
Asian wildlife habitats have been lost. The loss of
natural forests has been estimated to be between 1-2
per cent per year (See Chapter 2) and much of this loss
has taken place in the last 50 years. For example, in
1940, 60 per cent of Thailand was forested. In 1990,
the amount of remaining forest was estimated to be
only 20 per cent. The pattern of loss of natural forest
has also resulted in fragmentation, whereby the
remaining forests have virtually become “islands” in a
“sea of agriculture”. This pattern of loss of forests is
similar in many countries of the region, such as Viet
Nam, the Philippines and Sri Lanka. In many cases,
B ox 3.1:

Potential M edicinal U se of Plants and P lant Products from Tropical R ainforests

The rainforests of South-East Asia have more than
25,000 species of flowering plants or about 10 per cent of
the total flora of the world. Many of these plants have been
used as traditional medicines by the various local
communities. Recent interest in the tropical rainforests as a
source of potential medicine for treatment of contemporary
diseases that have no known cures, such as cancer and
AIDS, have led many institutions and pharmaceutical
companies from all over the world to collect and screen
tropical plants for their potential use as medicine. The
practice of screening plants for useful products has been
termed “biodiversity prospecting”. Some pharmaceutical
companies have recently entered into formal contracts with
governments of developing countries for the right to screen
plants for useful products and for subsequent utilization of
these products if these are found.
One recent finding of the plant products from a
forest tree in Sarawak, Malaysia illustrates the potential and
problems of biodiversity utilization in the region. It had
been reported that a forest tree, Calophyllum lanigerum var.
austrocoriaceum contains a compound, calanolide, which
is 100 per cent effective in laboratory tests in preventing the
replication of the HIV-1 virus which causes AIDS. A twig
and fruit sample of this plant was first collected in 1987
from the swamp forest of Sarawak. Laboratory tests showed
that extracts of this plant had strong anti-HIV characteristics.
The active compound was during further investigations
isolated and identified as calanolide A. The National Cancer
Institute of the USA which had supported the initial
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these fragments of natural ecosystems have become too
small to support viable populations of the larger
animals.
(b) Grassland: Though attention on biodiversity
conservation has often been focused on forests,
grasslands also constitute an important ecosystem
within the region, especially in mainland Asia and
Australia. Grassland is defined as a type of vegetation
that is subjected to periodic drought and grows where
there are fewer than 5-10 trees per hectare (WCMC
1992). It has been estimated that grasslands constitute
about 27 per cent of the world’s vegetation cover
(Krystautus, 1987, cited by WCMC 1992). In Asia,
grasslands constitute 24 per cent of the land cover,
whereas in the Pacific (including Australia and
New Zealand) they cover 19 per cent.
The main Asiatic grasslands stretch from
Manchuria in the west to the Caspian Sea in the east.
The herbivores that inhabit these grasslands are horses,
wild sheep and gazelles along with a wide range of
other small mammals. The eastern part of the Asian
grasslands, or steppes of Mongolia, still support a very
extensive natural area. Landuse practice in the area
was stable for centuries with semi-nomadic tribesmen
using the land for low intensity grazing. It has
changed, however, and overgrazing has been reported
in the recent past (ESCAP 1994). The Indian
subcontinent also has an extensive area of grassland

collection and screening of this study selected this
compound for pre-clinical drug development.
A team of plant collectors returned to the site of the
tree in 1991 to collect further plant samples for testing.
They discovered that the original tree was gone, having
been cut down shortly after the samples had been collected
in 1987. A new search was conducted for trees of the same
species and variety in the same area, but Calophyllum
lanigerum var. austracoriaceum is rare and could not be
found again. Species related to Calophyllum from this
locality did not yield any calanolide A compound. Neither
did samples from plants of the same species in other
places. This led the investigators to believe that the original
specimen was a distinct ‘chemotype’, or a variety with a
distinct chemical composition. Efforts are now underway to
study the genetic variation of this species in order to
explain the presence or absence of chemical compounds
within the same species.
The above example demonstrates clearly not only
the need for biodiversity prospecting, but also the
significance of conserving sufficient amounts of important
resources, not only for the present but also for generations
to come.
Source:

Soejarto,D., Cragy, R. Fuller, J., Boyd, C., and Boyd, M.,
(1993). Tropical Rainforest Exploration and Drug
Development. Proceedings of Symposium and
Workshop on “The Industrial Utilization of Tropical
Plants and the Conservation of Biodiversity,” Nigeria,
Feb. 14-19, 1993.
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with a wide range of grassland types, from semi-desert
to areas with seasonal rainfall and mountain habitats.
Furthermore, areas that previously supported dry
woodlands are now in a phase of recovery from
clearance, fire, overgrazing, erosion and abandonment.
There has always been high pressure on Indian
grasslands, but this has been increasing during the
current century because of the rapid growth in human
and livestock populations (Majardar and Rahmachari
1988, cited in WCMC 1992).
Overgrazing by livestock and conversion to
croplands are the principal threats to natural grassland
ecosystems in the region. In People’s Republic of
China, large areas of grassland have already been
converted to agriculture and an estimated 30 per cent
of those that remain are degraded (Chinese Academy of
Sciences 1990). On the Tibetan Plateau, traditional
patterns of human migration between the uplands and
lowlands have been disrupted, leading to overgrazing
and serious degradation of grasslands. Virtually all
grasslands on the Indian subcontinent are described as
overgrazed (WRI 1988).
The grasslands of Australia cover a wide range
of climatic zones, including arid and semi-arid lands.
They are still rich in biodiversity and it has been
estimated that at least 125 of Victoria’s 866 rare and
threatened plants species occur in these habitats.
Among vertebrate animals, 61 (or 40 per cent) of those
considered endangered are associated with grassland
and grassy woodlands. The modification of these
habitats started with the arrival of settlers from Europe
which resulted in introduction of domestic animals
especially sheep. This led to the growing of different
species of grasses more suitable to the domestic
animals and replacement of a number of local grass
species by imported ones. The settlers also disrupted
the traditional patterns of the aboriginal people, who
used to burn the grassland on a rotational basis. In this
way the woody vegetation was kept out maintaining
the productivity of the grassland for grazing animals.
Due to the disruption of burning practices during the
last 100 years or so, the grasslands have been reduced,
with more shrubs and trees taking their place. Now,
when fire occurs in these woody areas it burns with a
higher intensity, causing thereby more destruction to all
vegetation. This has led ecologists to realize that
change and disturbance – from fire and windstorms, to
the ancient practices of indigenous peoples – played
important roles in fostering biological diversity. It is for
same reason that foresters, among others, are now
beginning to design production systems aimed at
mimicking the natural processes (Batkin 1990).
2. Wetlands
It has been estimated that there are 1.2 million
km2 of wetlands excluding permanent rice fields, in
Asia (Scott and Poole 1989), (see Table 3.1). In the
Asian and Pacific region, the major wetland types are
seagrass meadows, mangrove swamps, coastal salt

Table 3.1:

Wetlands in the Asian and Pacific
Region

Country

Wetlands of International
Importance (thousands
of square kilometres)

Percentage of Sites
under Moderate
to High Threat

PR China

163.0

Papua New Guinea

101.0

39
15

Indonesia

87.8

57

Bangladesh

67.7

82

Viet Nam

58.1

26

Myanmar

54.9

56

India

54.7

45

Cambodia

36.5

67

Malaysia

31.2

86

Thailand

25.1

47

Philippines

14.1

69

Pakistan

8.6

50

Sri Lanka

2.7

68

Lao PDR

2.2

67

Republic of Korea

1.0

58

Nepal

0.4

36

Bhutan

0.1

40

Source:
Note:

Scott and Poole (1989).
The sites of areas given represent only those sites
identified in A Directory of Asian Wetlands (Scott 1989) as
being of international importance and urgently in need of
study; not all of the wetlands in any given country or
region are reflected, as data are not available.

marshes and flats, monsoonal floodplains, inland
swamps, lakes, rivers and bogs. A large number of the
wetlands in Asia and the Pacific can be found along the
coastlines and many of them are among the most fertile
areas that can be found. For example, the nutrient-rich
brackish waters of river estuaries, mangrove swamps,
and salt marshes are thought to produce more organic
materials than any other habitat on earth (Weber 1994).
The seagrass meadows off the coast of Australia are
some of the largest in the world.
Wetlands serve a wide variety of functions,
including flood control, water purification, shoreline
stabilization and erosion control. Moreover, some
freshwater wetlands supply water and support large
numbers of fish, birds and other wildlife resources on
which many people depend for their livelihood. The
ecological functions of wetlands are often insufficiently
recognized and, as a result, large areas have been
drained and converted to other functions – such as
aquaculture – for short term economic gains. The major
threats to wetlands in Asia have been reviewed by the
Asian Wetland Bureau and are listed in Table 3.2.
Damage to wetlands has been severe in developed
nations. For example, wetland drainage and invading
species have extinguished nearly half of New Zealand’s
unique frog fauna (Ryan 1992).
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Table 3.2:

Major Threats to Wetlands in Asia

Threat

Incidence
(per cent of sites)

Hunting and associated disturbance

32

Human settlement/encroachment

27

Drainage for agriculture

23

Pollution

20

Fishing and associated disturbance

19

Commercial logging/forestry

17

Wood cutting for domestic use

16

Degradation of watershed/soil erosion/siltation

15

Conversion to aquaculture ponds or salt pans

11

Diversion of water supply
Overgrazing by domestic stock
Source:

9
9

Scott, D.A. and Poole, C.M. (1989). A Status Overview of
Asian Wetlands, No. 53, AWB, Kuala Lumpur.

3. Coral Reefs
In general, coastal waters support far more life
than the open ocean or the deep sea because they
contain the most abundant food sources. 20 per cent of
marine plant production occurs in the 9.9 per cent of
the ocean area that lies over continental shelves. Here,
microscopic phytoplankton and bottom dwelling plants
thrive on the nutrients that rivers bring from land.
Continental shelves extend an average of 70 kilometers
from shore, with more extensive ones in South-East
Asia.
Coral reefs are one of the most productive and
diverse of all natural ecosystems. They are regarded as
the marine equivalent of the tropical rainforests as they
provide a wide variety of habitats to a large number of
species. Unfortunately, these are being degraded by a
wide range of land-based activities: pollution from
sewage, agricultural runoff and industrial waste (e.g. in
various parts of India); sedimentation, the result of
inland soil erosion; fishing by dynamite in many
countries; commercial collection for ornamental use as
in Maldives and Thailand; mining, for use of coral as
construction material, as in the Hainan reefs of People’s
Republic of China (WCMC 1992). Except for the Great
Barrier Reef of Australia which is managed as a marine
park, the coral reefs as ecosystems are under serious
threat in the region (see also Chapter 5).
Coastal pollution and habitat destruction have
also caused great damage to marine biodiversity.
Singapore, for example, has removed almost all of its
mangroves and degraded the majority of its seagrass
beds and all but 5 per cent of its coral reefs
(Chou 1992).
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B.

Species D iversity: Patterns and
Trends

Species diversity in the countries of the Asian
and Pacific region is not evenly distributed. Certain
patterns are clearly discernable: overall species richness
increases with decreasing latitudes; and biodiversity
distribution reduces with increasing altitude. Rainfall is
also a parameter which governs the pattern of
biodiversity distribution: desert areas generally have
fewer species compared with rainforests.
A number of countries in the Asian and Pacific
region are exceptionally rich in species of plants
and animals. McNeeley, et al (1990) identified 12
megadiversity countries in the world based on the
number of species of vertebrates, swallowtail butterflies
and higher plants. These are used as an index for
species richness, which also indicates the significance
of biodiversity conservation. Five of the twelve
countries are within the Asian and Pacific region,
namely People’s Republic of China, India, Malaysia,
Indonesia and Australia. A prominent aspect of species
diversity is endemism because it is a reflection of the
uniqueness of an area. Endemic species are those that
are today restricted in their distribution range, and
usually have evolved after prolonged geographical
isolation. Countries with a high number of endemic
species are globally important in terms of conservation
because loss of these species locally could mean their
global extinction. Figure 3.2 presents the countries
richest in numbers of endemic species, and their total
number of species.
While recognizing the need for species diversity,
it is also essential to note the significance of breed
variation. This is particularly important to consider in
the case of domestic animals, because breeds, not
simply species, provide over 95 per cent of human
need for animal products. Since breed variation is
between 25 and 75 per cent of total variance
(depending upon the trait) most of the domestic animal
diversity could be lost by ignoring the breeds, even if
the species were retained.
1. Plant Diversity:
Plant diversity is often equated with diversity of
higher plants because of their economic importance.
The term higher plants refers to the pteriodphytes
(ferns and fern allies), gymnosperms (non-flowering
seed plants such as conifers and cycads) and
angiosperms (flowering seed plants). Higher plants
occur in virtually all ecosystems of the world, but their
distribution is uneven. Two-thirds of all flowering
plants, for example, are found in the tropical countries
of the Asian and Pacific region. Of the 25 countries
with the highest number of plant species in the world 9
are found in the region. These are People’s Republic of
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Figure 3.2:

Estimated Numbers of Endemic
Species and Total Species for the
Asian and Pacific Countries

PR China
Indonesia
India
Malaysia
Thailand
Papua New
Guinea
V iet Nam
Philippines
Lao PDR
Myanmar
Cambodia
Nepal
Bhutan
Pakistan
Bangladesh
Sri Lanka
Solomon
Islands
Fiji

Total number of
species

Vanuatu

Number of
endemic species

Tonga
Maldives
0

5

10

15

20

25

30

35

Number of species, in thousands
Source:

WCMC (1992).

China (30,000 species), Indonesia (20,000), Australia
(15,000), India (15,000), Malaysia (12,000), Thailand
(12,000), Papua New guinea (10,000), Philippines
(8,000) and Myanmar (7,000). Eighteen areas with a
high concentration of endemic species and rapid rates
of habitat loss or modification have been named as
“hot-spots” by Myers (1990). These places merit special
conservation attention and seven are located in the
Asian and Pacific region.
It is not known how many species of plants have
already become extinct due to human activities
because, even in countries that list species, the figures
have often not been revised since first written, which
may have been 50 years ago. However, WCMC (1992)
has reported that 6,608 species are threatened in Asia
while 2,673 species are threatened in the Pacific (Table
3.3). This could be a grave underestimate, as in the
Philippines alone, half of the endemic plant species
may have already become extinct (Wong 1994). The
listed number of threatened plants in the country is
159 species, which is estimated to be about one tenth
of the numbers that might have already become extinct.

2. Animal Diversity:
Most of the 1.7 million described species of
living organisms are animals, with insects as the
predominant group. However, this number is believed
to be a vast underestimate of the actual number of
species that exist. For example, the number of new
species that could be found in tropical forest canopies
of Sulawesi, Indonesia has been estimated to be as high
as 80 million (Stock 1991), but a more conservative
estimate accepted by most authorities puts the number
at about 12 million species. This does indicate
however, how large the number of insect species is in
the region that remain to be identified.
Due to lack of detailed species inventories in
many countries, it is usual to consider only selected
groups of the higher vertebrates such as birds and
mammals as indicators of terrestrial animal species
diversity.
(a) Birds. Birds are among the most well
studied and documented group of animals. Sibley and
Monroe (1990) recognize 9,672 species of birds in the
world. They are regarded as good indicators of
biodiversity because their distribution is well known
and they are sensitive to environmental change (ICBP
1992). Despite the fact that they are very mobile many
bird species show a restricted distribution, depending
on the availability of habitats within which they can
survive. Among countries of the region, Indonesia has
the largest number of bird species (1,519 species),
followed by People’s Republic of China (1100) and
India (969). Other countries with rich bird fauna
includes Myanmar (867), Viet Nam (638), Thailand
(616), Nepal (629) and Malaysia (650).
Endemism among bird species in the Asian and
Pacific region is high in a number of countries such as
Indonesia, Philippines, People’s Republic of China,
India and Papua New Guinea (ICBP 1992). In an
assessment of biodiversity, Bird Life International
(Formerly the International Council for Bird
Preservation, ICBP 1992), has shown remarkable
concentrations of bird species with restricted ranges in
3.3:

Asia-Pacific is the home to a large number of unique fauna such
as the Komodo Dragon.
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Table 3.3:

Threatened Plants and Vertebrates in Asia and the Pacific

Country/Area

Plants

Mammals

Birds

Reptiles

Amphibians

Fish

Asia
Afghanistan
Bangladesh1
Bhutan2
Brunei Darussalam
Cambodia
PR China
Hong Kong
India
Indonesia
Iran, Islamic Rep. of
Japan
DPR Korea
Republic of Korea3
Lao PDR
Malaysia
Maldives
Mongolia
Myanmar
Nepal
Pakistan
Philippines
Singapore
Sri Lanka
Thailand
Viet Nam

6,608
4
33
15
40
11
350
6
1,336
70
301
41
0
33
3
522
0
0
33
14
159
19
220
68
338

479
13
15
15
9
21
40
1
39
49
15
5
5
6
23
23
1
9
23
22
15
12
4
7
26
28

91 8
13
27
10
10
13
83
9
72
135
20
31
25
22
18
35
1
13
42
20
25
39
5
8
34
34

1 46
1
14
1
3
6
7
2
17
13
4
0
0
0
5
12
0
0
10
1
6
6
1
3
1
8

9
1
0
0
0
0
1
0
3
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
1

1 24
0
0
0
2
5
7
0
2
29
2
3
0
0
5
6
0
9
2
0
0
21
1
12
13
4

Pacific
American Samoa
Australia
Cook Islands
Fiji
French Polynesia
Guam
Kiribati
Marshall Islands
Micronesia
Nauru
New Caledonia
New Zealand
Niue
Northern Mariana Is.
Palau
Papua New Guinea
Solomon Islands
Tokelau
Tonga
Tuvalu
Vanuatu
Western Samoa

2,673
1
2,024
0
25
65
12
0
1
0
0
168
232
0
8
0
88
28
0
0
0
3
12

60
1
38
0
1
0
2
0
0
5
0
1
1
0
1
1
5
2
0
0
0
1
1

1 68
0
39
1
5
20
4
2
1
3
2
5
26
0
2
3
25
20
0
2
1
3
2

21
0
9
0
4
0
0
0
0
1
0
0
1
0
0
0
1
0
0
1
0
1
0

7
0
3
0
1
0
0
0
0
0
0
0
3
0
0
0
0
0
0
0
0
0
0

18
0
16
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
0
0
0

Source:
Note:
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WCMC (1992).
According to the Government of Bangladesh, the number of threatened species in the country include 37 mammals, 67 birds,
23 reptiles and 2 amphibians.
2
According to the Government of Bhutan, there are no plant and birds species under threat in the country, while the mumber of
threatened mammals is 23.
3
According to the Government of the Republic of Korea, threatened species in the country include 39 plants, 21 mammals, 54 birds,
13 reptiles, 9 amphibians and 24 fishes.
1
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very small areas. These centers of endemism embrace
three-quarters of all threatened bird species and are of
great importance for other rare and threatened species
of animals and plants. Endemic bird areas that are of
highest priority for conservation in Asia are located in
Easter n Himalayas, Luzon and Mindoro in the
Philippines, and the Lesser Sundas in Indonesia. Studies
show that Indonesia has more birds of restricted range,
more threatened species (12 per cent of the world
total), and more endemic bird areas (11 per cent of
world total) than any other nation in the world.
Philippines and Indonesia are the two countries
in the region with most threatened bird species. Both
these countries have suffered substantial loss of forests.
In the Philippines, the islands of Cebu, Negros, Panay

B ox 3.2:

and Mindoro have been largely deforested and a
number of bird species there are thought to have
become extinct. In Indonesia, the endemic bird habitats
of islands of Sumbu, Banggai and Sula, have been
assessed as highly threatened (ICBP 1992). Bird species
in the small island developing states in the Pacific are
very vulnerable to predators and competition from
introduced domestic animals. In Western Samoa, a
public awareness and education campaign has been
initiated to support legislation for the protection of an
endemic, rare bird (Box 3.2).
(b) Mammals. Over four thousand (4,327)
species of mammals have been identified in the world
(Corbet and Hill 1991). Indonesia, with 515 species has
the highest number. Australia has the largest number of

A Song and a C am paign to Save a B ird

Rainforest once covered most of Samoa, but now it
is reduced to approximately 37 per cent of the land surface.
The current rates of forest depletion are high and 80 per
cent is attributed to clearance for agriculture. Lowland
rainforest habitats are particularly at risk. A reggae song for
the environment is just one part of a campaign done by the
Western Samoan Department of Lands, Surveys and
Environment, designed to raise awareness of the need to
conserve tropical forests.
The campaign promotes forest conservation by
focusing on an endemic species that is completely
dependent on the natural forest, and promotes its
protection through pride. The focus of the campaign in
Western Samoa is a large, distinctive, forest dwelling bird –
the “Manumea” (Didunculus strigirostis, the Tooth-billed
Pigeon). The Manumea is rare in Western Samoa, being
restricted to areas of natural forest.
Recent studies found that the Manumea lives in the
rainforests of Tafua, Falealupo, Asau, Aopo on Savaii island
and Aleipata on Upolu island. The numbers of the
Manumea as well as other pigeons are now very low,
following the loss of forests, continued hunting, cyclones,
and because they breed very slowly. The government of
Western Samoa therefore established measures to halt the
threats to the Manumea. A new regulation was introduced:
the “Protection and Conservation of Wild Animals
Regulations 1993”, declaring all the pigeons to be protected
for a period of five years. This measure is aimed at
protecting the Manumea from accidental killing. In order to
increase the effectiveness of the legislation, a public
awareness and education campaign to save the Manumea
was also organized.
The education campaign consists of visits to every
school i n Wester n Samoa. For young students, an
appearance by a “larger than life” Manumea is the highlight
of the programme. Older students are given a slide
presentation on the values of natural forests. Key NGOs are
also visited. A puppet show and music video have been
prepared as well as stickers, billboards, t-shirts, posters, a
leaflet detailing relevant legislation, and an ABC of wildlife.
Private companies in Western Samoa are assisting the
programme by sponsoring a range of activities from a

Saturday morning radio programme for children to bumper
stickers.
The Manumea is a type of pigeon found nowhere
else in the world but in Western Samoa. It is one of the
world’s most unusual and rarest birds and recent studies
have shown that it is rapidly becoming extinct. The
Manumea is relatively large in size and is similar in some
features to the other more common pigeons like the lupe
(Pacific pigeon) and fiaui (White-throated pigeon). It has
the body and legs of the typical pigeon and has a large and
distinctly shaped and coloured bill. The upper part has a
sharp hooked point which overlaps the lower which gives
the bird its english name and a face similar to a parrot. The
Manumea’s plumage is generally dark with a metallic
black-green colour on the upper parts of the male, whereas
the female is duller in colour.
The Manumea feeds on the fruits of certain
rainforest trees, particularly those of the maota (Dysoxylum
species), aoa (banyan – Ficus species), atone (Myristica
species), maali (Canarium vitiensis) and tavai (Rhus
taitensis). The Manumea’s distinctive bill is well adapted to
feeding on the fruits of the forest trees. It uses the tip of the
upper half of its bill to hook into the fruit while the lower
half performs a sawing movement cutting the fruit in half. It
then can get the pea-sized seeds from inside. Not much is
known about the Manumea’s breeding habits, except that,
like most pigeons, it is slow to breed, with the female
laying only one egg a year. As a result, when numbers are
low, they may not ever recover. If too many adults are shot,
there will not be enough young ones to replace or maintain
its population. Like the fruit bat and other pigeons, the
Manumea has a vital role to play in the regenerating of the
rainforest. By spreading the seeds of fruits it eats, new trees
have a chance to grow. These trees are indigenous to
Samoa and they too could die out without help from the
Manumea.
The Save the Manumea Campaign in Western Samoa
provides an example of using symbols to promote a
movement for protecting species as well as their habitats,
and also in regenerating ecosytems such as rainforests.
Source:

Department of Lands, Surveys and Environment,
Government of Western Samoa. July 1994.
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endemic species, with 210 out of a total of 282,
although almost half of these surviving mammals are
threatened with extinction (Ryan 1992). The Asian and
Pacific region contains the most remarkable variety of
mammals in the world. Many of these are exceedingly
rare today, for instance the wild camel and wild ass in
Mongolia, the snow leopard in the Himalayas and the
Sao La, a recently discovered antelope-like forest ox in
Viet Nam, to name a few. The marsupials of Australia
and Tasmania are unique and are as diverse a group
(with wallabies, wombats, bandicoots, etc), as other
continents’ “normal” mammals. Australia also has the
egglaying Duck-bill and Echidnas, which belong to the
lowest order of mammals. According to the IUCN Red
List on endangered species of mammals, the carnivores
(e.g. lions and tigers) and the primates (e.g. the
orang-utangs) are the most endangered. The Asian lion
survives in extremely low numbers and could soon die
out. The tiger is seriously threatened over all of its
range and could soon disappear completely from
People’s Republic of China and South-East Asia, where
poaching as well as fragmentation of habitat is
common. The unabated demand in parts of Asia for
tiger body parts as folk-medicinal remedies is rapidly
pushing the world’s largest cat into extinction – an
undignified end to a symbol of strength and beauty in
many countries of the region. Worldwide, the tiger
population is only between 5,000 to 6,000 most of them
in India.
Altogether about one third of all species of
carnivores are endangered. The situation of primates is
even more serious, with half of their species listed as
endangered mainly due to hunting or habitat loss. For
example, orang-utangs have been virtually wiped out in
the Malaysian state of Sarawak by destruction of their
rainforest habitat and hunting. Only in Southern
Sarawak do they thrive, because local Iban people
believe it is taboo to kill them. But the Iban, constantly
told that their culture is backward, are abandoning their
traditional beliefs, and orang-utang hunting is
reportedly on the increase (Myers & Patel 1991). The
four species of rhinoceros found in Asia are all
endangered, and the numbers of the Asian elephant are
dwindling rapidly. This is partly due to the diminishing
role for the domestic elephants, with a parallel loss of
traditional elephant handling skills. The principle cause
is, however, the loss of habitat (and migration routes)
which is the underlying reason for the ever more
frequent conflicts between elephants and rural
communities. All in all the future looks bleak for this
culturally significant animal.
A 1993 report by TRAFFIC International, a NGO
that monitors the trade in endangered species shows
that despite trade bans, trafficking in these species still
remains very high in the region (Table 3.4).
(c) Coral Reef Fish. In the marine environment,
coral reef fishes are relatively well known and are
therefore used as indicators of marine diversity. The
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largest number of reef fishes in the region are found in
the central parts of the West Indo Pacific (Ehrlich 1975
cited in WCMC 1972). In one single pocket, about 2000
fish species were found among the 500 species of coral
on the Great Barrier Reef of Australia. The number of
fish species among the coral reefs of South-East Asian
countries is also very high, particularly in Indonesia and
the Philippines. One factor of the high species diversity
in the coral reefs is that most reef fish species are
relatively rare in terms of number of individuals in the
community (Harmelin-Vivien 1989, cited in WCMC
1992).
(d) Amphibians. A decline in amphibians such
as frogs has also been reported in recent years. Because
amphibians divide their time between land and water
habitats and their skin is permeable to airborne gases,
they are especially sensitive indicators of environmental
degradation. The extinction of frogs can have serious
consequences for the entire food chain as an adult frog
can eat its own weight in insects daily. Habitat
conversion and export are the main causes of the
decline of amphibians. In India for example,
diminishing frog populations have been linked to
higher rates of pest damage to crop in Maharashtra
state (Ryan 1992).
(e) Reptiles. Over a long period of time, there
has been a continuous decline in reptile numbers in the
Asian and Pacific region. This is due to several factors:
they may be hunted for skins (crocodiles, lizards,
snakes), captured for sale, including international
exports (all types) or for meat on the local market
(snakes, turtles). Some are even killed indiscriminately
due to misplaced fear (snakes), or die through loss of
habitat. Although certain species of snakes can deliver
poisonous, fatal bites, most land-living species are not
dangerous. On the contrary, many are beneficial to
agriculture in that they feed on rodents. However, the
future looks brighter for the world’s largest lizard – the
Komodo Dragon of Indonesia, which is a type of
monster lizard reaching 3.5 metres in length. Although
this impressive animal eats the villages’ goats if
possible, the communities lying near the “dragon areas”
now earn income on the giant reptiles as tourists pay
money to catch sight of a Komodo dragon.

C.

G enetic D iversity: Patterns and
Trends

Species are made up of populations of
individuals which differ from one another in genetic
characteristics. The degree of variability between
individuals may be larger in some species than in
others, but some differences will always exist. Concern
about genetic diversity as a component of biodiversity
has been focused mainly on species which are
economically important to mankind. These are the
plants and animals that have been domesticated over
thousands of years because they have characteristics of
value to human existence. The pool of genetic variety
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Table 3.4:
Country

Net Trade in Wildlife and Wildlife Products, 1990 (Reported by CITES)
CITES Reporting

Mammals

Birds

Reptiles

Plants

requirement

Live Primates

Cat Skins

Live Birds

Reptile Skins b

Live Cats

meta

(Number)

(Number)

(Number)

(Number)

(Number)

(per cent)

Import

Export

Import

Export

Import

Export

Import

Export

Import

Live Orchids

Export

(Number)
Import

Export

Afghanistan

0

X

X

X

X

X

X

X

X

X

X

X

X

Bangladesh

80

X

X

X

X

25

0

X

X

X

X

X

X

Bhutanc

NA

X

X

X

X

X

X

X

X

X

X

X

X

Cambodiac

NA

X

X

X

X

X

X

0

1

X

X

X

X
681,503

PR China

100

0

1,447

0

21,700

2

0

0

2,195,483

0

82

0

India

100

3

0

1

0

0

31,470

0

295,002

X

X

46

0

92

0

10,909

0

2

0

58,271

0

1,305,988

X

X

0

5,265
X

Indonesia
Iran, Islamic Rep. of

31

X

X

X

X

X

X

X

X

X

X

X

Japan

92

5,639

0

31,218

0

12,172

0

1,500,958

0

0

156,103

226,811

0

DPR Koreac

NA

X

X

X

X

10

0

26

0

X

X

X

X

Republic of Koreac

NA

10

0

1,073

0

1,929

0

31,653

0

0

145,750

8,389

0

Lao PDRc

NA

X

X

X

X

X

X

X

X

X

X

X

X
350

Malaysia

86

2

0

X

X

0

2,030

0

438,804

X

X

0

Mongoliac

NA

X

X

X

X

X

X

X

X

X

X

X

X

Myanmarc

NA

0

201

X

X

0

1,298

X

X

X

X

X

X

Nepal

76

X

X

X

X

X

X

X

X

X

X

X

X

Pakistan

94

2

0

X

X

0

53

X

X

X

X

X

X

Philippines

82

0

3,109

X

X

545

0

0

24,424

X

X

3,853

0

Singapore

100

0

6

1

0

5,399

0

0

0

1,177,225

X

X

2,005

Sri Lanka

54

X

X

X

X

32

0

X

X

X

X

X

X

Thailand

56

7

0

0

2

234

0

0

1,036,752

X

X

0

519,089

NA

0

50

X

X

0

900

0

5,649

X

X

X

X

88

45

0

7

0

0

39

601

0

X

X

2,699

0

NA

X

X

X

X

X

X

X

X

X

X

X

X

New Zealand

67

X

X

1

0

0

244

14

0

X

X

X

802

Papua New Guinea

75

X

X

X

X

X

X

0

34,430

X

X

0

5,575

Viet Namc
Australia
Fijic

Solomon Is.c
Vanuatu

Source:

NA

X

X

X

X

0

127

X

X

X

X

X

X

75

X

X

X

X

0

15

X

X

X

X

0

23

World Conservation Monitoring Centre.
Includes all trade reported by members of the Convention on International Trade in Endangered Species of Wild Flora and Fauna
(CITES) as of May 1993.
b Reptile skins include skins of snakes, lizards, and crocodilians.
c Not a member of CITES as of May 1993.
0 = zero or less than half the unit of measurement; X = not available; NA = not applicable.
a

that exists within domesticated species together with
their wild relatives is regarded as a very valuable
resource, which can be used for improved plant and
animal breeding in future.
1. Plant Genetic Resources:
Out of the 250,000 species of flowering plants
that have been described scientifically, about 3000 have
been used as sources of food in the course of human
history. About 200 species of wild plants have been
domesticated to provide modern food crops, beginning
about 10,000 years ago (WCMC 1992). Most of these
were domesticated from wild plants about 2000 years
ago and were widely dispersed through human
migration and trade. Studies of their distribution
identified eight centres of diversity (or origin), four of
these are located in the Asian and Pacific region,
namely People’s Republic of China, South-East Asia,

India and Central Asia. The important crop plants of
the region with their areas/countries of diversity are
listed in Table 3.5.
Newly domesticated plant varieties diverged from
their wild ancestors, as selection by farmers promoted
characteristics that were advantageous to humans, such
as higher food yield, faster growth rates, or disease
resistance. Human migration and trade introduced
these plants to other environments and they adapted to
new ecological conditions. During the process, popular
crops like rice developed tens of thousands of varieties
adapted to local growing conditions. However, this
vast genetic wealth of domesticated crops is being
rapidly eroded by two recent trends. One is the rise of
modern agriculture with its tendency to raise
monocultures and the other is the destruction of the
natural habitats of the wild relatives to the crop plants.
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Table 3.5:

World Crops and Their Centres of
Diversity in the Asian and Pacific
Region

Crops

Major centres

Grain
Broomcorn millet
Budiwheat
Foxtail millet
Mustard
Rice
Vegetables
Broadbean
Carrot
Cucumber
Eggplant
Garlic
Onion
Pea
Radish
Spinach
Winged bean
Fruit and Nuts
Almond
Apple
Apricot
Banana
Cherry
Coconut
Grape
Grapefruit
Lemon
Melon
Orange
Peach
Pear
Sugarcane
Source:

Central Asia
PR China
South-East Asia
Central Asia
Indo-Burma and South-East Asia
Central Asia
Central Asia
Indo-Burma and PR China
Indo-Burma and PR China
Central Asia
Central Asia
Central Asia
PR China
Central Asia
Papua New Guinea
PR China
Central Asia
PR China
South-East Asia
PR China/Japan
South-East Asia
Central Asia
South-East Asia
Indo-Burma
Indo-Burma
PR China, Indo-Burma and
South-East Asia
PR China
Central Asia
Indo-Burma, South-East Asia

Money (1980). “Seeds of the Earth”.

The introduction of high yielding varieties of
cereals, such as rice, wheat and maize during the Green
Revolution and later times, increased the yield of these
crops but it also led to a serious loss of genetic
diversity. There is now a growing concern that these
crops may have lost genetic variability to such an extent
that they may not be able to respond to future
environmental challenges of global climate change or
attack by pesticide-resistant pests and diseases.
An example of increasing genetic uniformity is
provided by rice, the most important crop in the region.
The semi-dwarf rice varieties, as those developed by
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the International Rice Research Institute in the
Philippines, enabled an average rise in rice yields of
42 per cent between the 1960s and 1970s. Total
production rose 77 per cent at a time when the land
area devoted to rice cultivation rose by only 25 per
cent. This success, however, was achieved by replacing
many traditional varieties of rice by a few major ones.
In India for example, 30,000 traditional varieties
adapted to local growing conditions, are being quickly
replaced by modern high-yielding varieties, and it is
estimated that by 2005, 75 per cent of rice production
in that country would come from less than 10 varieties
(Ryan 1992). Similarly, in Indonesia, 1500 local varieties
of rice have disappeared in past 15 years, and nearly
three quarters of the rice planted today descends from a
single maternal plant (WRI/UNEP/IUCN 1990).
Trends towards greater genetic uniformity can
also be seen in vegetables and fruits. Many of their wild
relatives or related species however, are still found in
natural habitats. For example, in the forests of
Peninsular Malaysia a number of citrus species are
found which are close relatives of many of the citrus
fruits grown commercially. The disappearance of
natural habitats through forest destruction is
contributing to the loss of these wild varieties.
2. Animal Genetic Resources.
Almost all major domestication of animals took
place from about 10,000 years ago and a number of
important animals originated in the Asian and Pacific
region. The domestic chicken originated from South
and South-East Asia, the water buffalo originated in
People’s Republic of China and adjacent countries of
Indo-China and the pig, goat and sheep originated in
West Asia.
Because of the long periods of
domestication in different countries, many varieties of
livestock have been locally adapted and many distinct
breeds have emerged. However, a reduction of genetic
diversity is also becoming evident in animals as new
breeds selected for high output are becoming widely
distributed. One of the most clear examples of this is
seen in the domestic chicken. In order to improve
production output, many traditional varieties had been
abandoned. For example a small number of breeds of
chicken have been imported from the U.S.A. to many
countries of the region, such as the white leg horn for
egg production and the Rhode Island Red for meat
production. These have largely displaced the local
varieties from the commercial markets, though in many
cases local types are still kept for home consumption.
Foreign introductions often increase output
initially, but also require increased input in terms of
feed and other resources. Moreover, there is evidence
of better resistance to diseases in the local breeds.
Conversely, there is plenty of evidence that the pure
“improved” dairy breed i.e. Holstein Friesian cannot
withstand many Asian environments. Crossbreeding
does provide many benefits, but in cattle logistical
problems occur due to the low reproductive rate.
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IV.

TH R EATS TO B IO D IV ER SITY

Most factors currently threatening biodiversity are
the results of man’s activities. These can be grouped as
immediate and underlying causes (Flint 1991). The
immediate causes (direct and more obvious), such as
habitat loss and over-exploitation of biological
resources are the manifestation of more fundamental
underlying causes, such as human population growth
and prevailing economic and social conditions. The
underlying causes are more complex but need to be
addressed properly in all efforts to reduce biodiversity
loss (WRI/IUCN/UNEP 1992).

A.

D irect C auses of B iodiversity Loss

The immediate threats to biodiversity loss have
been analyzed for only some groups of plants and
animals. The best information is available for mammals,
which are large in size but have relatively fewer
species. A recent analysis (WCMC 1992) groups the
threats to mammals into three main categories: habitat
loss and modification, over exploitation of species as a
resource, and introduction of exotic species.
1. Habitat Loss.
The main factors of habitat loss are the
conversion of natural areas to meet the growing human
demands for food, shelter, energy, etc. (agriculture,
urbanization, and dam construction are good
examples). Loss in tropical forests is the most
significant. Myers (1988 and 1990) has identified
specific areas at both national and regional levels where
the disappearance of already-threatened moist tropical
forests would cause the greatest losses of biodiversity.
These “hot-spots” in Asia include the remaining forests
in the Philippines, peninsular Malaysia, Northwestern
Borneo (Brunei Darussalam, Sabah, and Sarawak), the
Eastern Himalayas (Nepal, Bhutan, Northeast India, and
part of Yunnan Province in People’s Republic of China),
the Western Ghats in India, and Southwestern Sri
Lanka. “Hot-spots” in the Pacific include New
Caledonia. The biodiversity loss associated with these
last natural refuges could be unprecedented, as the last
10 per cent of these habitats can contain up to 50 per
cent of the remaining numbers of the species. Nonetheless, the demands on the remaining natural areas
and habitat remnants’ species are likely to continue due
to growing populations and expanding economies.
The loss of habitats has recently been mapped in
the “Conservation Atlas of the Asia and Pacific region”
(IUCN 1991). Maps of Thailand, Philippines and Viet
Nam show that most of the native forests, the terrestrial
habitats with richest biodiversity, had been lost by the
1980s. Most other countries in the region show similar
reduction in natural habitats in the past few decades.
Although the relationship in the number of species lost
and the reduction in habitat is not a linear one, it does
follow a predictable curve. With the present status of
only about 10-30 per cent of natural habitats left in
many countries of the region, any further decrease

3.4:

Demand for fur and other animal parts encourages destruction
of wildlife.

could have much more serious consequence for
biodiversity than the initial stage, when 50 per cent of
the original habitat was lost. With projections based on
such premises, some scientists predict that a mass
extinction of species can take place in the tropics
within the next 20-25 years.
2. Unsustainable Use of Biological Resources.
The extraction of resources from the
environment on an unsustainable basis is another major
factor that causes rapid biodiversity loss and long-term
economic loss. The two principal examples are the
exploitation of wood and non-wood forest products,
and of fish and other resources from the seas.
The worldwide demand for tropical timber has
resulted in over-harvesting of the forests and long
lasting damage to the environment and peoples’
livelihood. In the 1950s and 1960s the forests of
Philippines and Thailand were exploited to the extent
that these resources were depleted. In the 1970 and
1980s, the forests of Malaysia and Indonesia were
harvested and concerns have been expressed as to their
sustainability. Attention in recent years is shifting to
other South-East Asian countries and the islands of the
Pacific. Timber companies are moving into Indo-China,
Myanmar and Papua New Guinea where most of the
harvested timber is meant for export, with a small
proportion for local consumption. The harvesting of
timber inevitably reduces the biological diversity of the
forests, although the exact extent of species reduction
has not been determined in the region (Whitmore and
Sayer 1990). Some of the main causes of forest
destruction during timber harvesting lie in the methods.
The use of fire and heavy machinery exacts a far worse
toll on the forest ecosystem than is necessary. It is,
therefore, the responsibility of governments to prioritize
sustainable utilization and long-term effectiveness. This
would include selective logging for certain tree species,
the use of eco-friendly machinery and the full
involvement of local peoples.
Like forests, over-use of marine resources has
resulted in the loss of biodiversity, and particularly
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corals and fish have been exploited to beyond their
replacement level (see Chapter 5). The use of
advanced net and electronic equipment means that
fishing boats now can target fish shoals very accurately
and can catch elusive fish stock more effectively.
Taking under-sized specimens in fine-meshed nets has,
however, seriously jeopardized the re-growth potential
of many previously common fish species. This
unsustainable practice endangers countries’ fish stocks
and their fishing industries’ long-term economic
prospects. A further negative impact is felt by those
people relying on subsistence fishing as they find it
harder to feed themselves or to sell any surplus.
3. Environmental Pollution.
Environmental pollution also contributes directly
to biodiversity loss by habitat modification. Water
pollution in the rivers (see Chapter 4) and coastal
waters (see Chapter 5) is widespread in the region
making many water bodies unsuitable for life including
urban rivers so severely polluted that they have been
declared dead. Little information is available on the
impacts of pollution on biodiversity of inland waters,
though one indicative study of Malaysian rivers
reported that half the number of species known to have
been present formerly could not be found.
The increasing pollution in coastal and marine
waters is also affecting biodiversity. Oil slicks from
about a hundred thousand vessels passing through
Malacca strait annually provides a case in point.
According to the Annual Fisheries Statistics of Malaysia
(1988-1992), mussel catches in the strait dropped due to
oil pollution from 20,467 tonnes in 1987 to mere 1,161
tonnes in 1991 – a period of just four years. Mussel
species are not the only ones affected by increasing oil
pollution in the strait. Scientists studying young prawns
and prawn eggs contaminated by petroleum oil have
discovered that these do not survive more than a few
days. More importantly, it has been discovered that the
free-floating oceanic phytoplankton – minute organisms
which are the primary food source of fish and other
marine life-forms – are in danger of dying out in the
straits. Should this happen, all other marine life could
be endangered. Mussels, for instance, feed on
phytoplankton. If there is a fall in the supply of
phytoplankton, there will be a corresponding decline in
mussels.
The casualties do not end here. Water-soluble
fractions of crude oil are toxic to all kinds of marine
organisms and when the floating oil reaches the
near-shore waters and beaches, it damages spawning
and breeding grounds. Oil slicks can also cause the
death of benthic (deep sea) organisms, and destroy
corals and mangroves.
4. Conflict in Policies.
Poorly conceived and inconsistent governmental
policies that disregard the value of biodiversity in
monetary terms are yet another root cause of
biodiversity loss. For example, one government agency
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may be charged with halting deforestation, while
another attempts to encourage crop exports by
subsidizing farmers to clear land (WRI 1992). Policies
that award titles to settlers or ranchers to “improve”
land by clear-cutting forests generally lead to the loss of
biodiversity, as do modern land laws that destroy the
community property systems of the few remaining
hunting and gathering societies. Wealthy countries also
continue to justify the conversion and degradation of
their natural areas to satisfy short-term economic
interests. Furthermore, the activities and policies of
industrial countries and multinational companies may
ultimately cause as much, if not more, of the
biodiversity loss in the region’s developing countries as
do factors originating within the countries themselves
(Stone and Hamilton 1991).

B.

U nderlying Causes of B iodiversity
Loss

1. International Trade:
From 1950 to 1990, the measurable global
economy quadrupled to 20 trillion US$. Large increases
in economic activities and commodity exchanges that
accompanied this growth in the economy brought the
global market in focus even to the remote and outlying
areas (WRI/IUCN/UNEP 1992). This globalization of the
economy had more impacts on the loss of biodiversity
than had ever been anticipated. A large proportion of
the exports contributing to the loss of natural
ecosystems in tropical countries of the Asian and Pacific
region, had been to meet the industrial and other needs
of developed countries both within and outside the
region (see Chapter 15).
2. Population Growth.
Population growth has generated great pressure
on natural resources, and is a significant cause of the
loss of biodiversity. As a result of increased demand for
both the quality and the quantity of food needed for a
more affluent population, agricultural production had to
be rapidly increased. The two ways which were
adopted to accomplish this were the extension of
3.5:

Habitat destruction is a major cause of biodiversity loss.
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agricultural land and the intensification of agricultural
production. Both of these have contributed to
biodiversity loss. Since population stabilization is still
beyond reach for the region, (see Chapter 7) the need
for increasing production will continue.
3. Poverty.
Poverty is another significant underlying factor
affecting biodiversity loss in the Asian and Pacific
region. It is however by no means clear whether
poverty, with its pressures to survive, or affluence, with
its pressures to consume, ultimately leads to greater
degradation of resources and the environment. Poor
people that are concerned daily with their immediate
needs for survival cannot afford to think about
conservation of resources for the future. It is for the
same reason that national parks are being encroached
upon in many countries of the region and increasing
pressure is being exerted on fragile ecosystems such as
wetlands in Bangladesh, hill forests in Nepal and
mangroves in Thailand.
4. Species Introduction.
The introductions of exotic flora and fauna into
new habitats has often been responsible for the
extinction of native species. This is because many of
the local species have evolved and adapted themselves
to particular environmental conditions and are parts of
an ecosystem in balance. When non-native species are
introduced the balance is upset. The local species can
then be at a disadvantage in the competition for
common resources, and die out. Most such species
extinctions have been in small island developing states.
Nonetheless, even large landmasses like Australia,
which have become isolated during extensive periods
of time are vulnerable to foreign species.
The import of various domestic animals has
already seriously endangered a number of local species
in Australia and New Zealand. A classical example is
the possum. First introduced from Australia in 1837 for
the fur industry, the possum spread throughout New
Zealand until the population reached an estimated 60 to
70 million. It became a significant agricultural pest and
perhaps the most serious threat to New Zealand’s
indigenous forest. At first, the possum was protected by
law to provide sustainable yield of fur. However, its
rapid multiplication led the government to abandon
protection in 1912. Even then the increase in their
population could not be controlled and a bounty
scheme had to be introduced to encourage trapping in
1950. Official control operations also started in the
1950s and continue until today. Like New Zealand,
many other countries of the region such as the
Philippines and Thailand are facing serious threats to
their biodiversity due to the introduction of exotic
species (Box 3.3).

V.

PO LIC IES A N D PRO G R A M M ES FO R
B IO D IV ER SITY C O N SER VATIO N

A.

N ational A ctions

The countries of the Asian and Pacific region
have undertaken numerous steps to protect biodiversity
through in-situ and ex-situ conservation.
1. In-situ Conservation:
(a) Protected Areas. Since habitat loss is a major
cause of biodiversity loss, one way to tackle this is to
designate certain natural habitats as conservation or
protected areas. This in-situ conservation is now
regarded as the only way whereby species and
communities can maintain themselves in their natural
ecosystems. Many countries of the region have
established, or are attempting to establish a national
system of protected areas consisting of national parks,
wildlife sanctuaries and biosphere reserves for in-situ
conservation. The developing countries of the region
have about 1200 of the 6940 protected areas of the
world while more are being proposed and established.
These cover 774,000 square kilometers or 3.8 per cent
of the total area of the region (WCMC 1992).
Overall analysis indicates, however, that many
important habitats are either unrepresented or underrepresented in protected area networks. In Sri Lanka,
for example, even though about 12 per cent of the land
area has been protected, the most biologically valuable
areas – the moist forests in the southwest – are
inadequately covered. The Indian protected areas
system, Asia’s third largest, has major gaps – including
Ladakh, the Eastern Himalayas, Northeastern India and
the islands of Andaman, Lakshadweep, and Nicobar.
While some countries have protected area systems that
are large, or cover a high proportion of their total land
area, many others have ill-defined systems or no
protected areas at all, particularly with respect to
coastal wetlands and marine areas. Virtually all
assessments acknowledge a dearth of information. This
information gap needs to be corrected as a matter of
urgency, since these areas are facing increasing threats.
It is also important to note that protected areas in
the Asian and Pacific region vary significantly in terms
of their value for biodiversity conservation. Inclusion of
some of these in the international networks of
protected areas such as natural world heritage sites or
biosphere reserves has provided new impetus for better
management as well as international cooperation.
However, an alarming number of protected areas,
despite their designation, receive little or no effective
protection or management and thus hardly derive any
benefits from their special status. The Thung-Yai Huai
Kha Khaeng Wildlife Sanctuary in Thailand is one
example where there has been serious encroachment
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B ox 3.3:

Exotic S pecies and E nvironm ent: Lessons from Thailand

The introduction of non-native exotic species of
plants and animals has often brought serious threats to
indigenous species and ecosystems in Thailand. The water
hyacinth is a classic case. The Brazilian water plant was
brought into Thailand because of its exotic beauty. But the
aggressive species soon dominated many waters, covering
their surface and blocking currents. Similarly, Cactii have
spread uncontrollably on agriculture lands, reducing the
amount of food available to livestock and forcing poor
villagers to open up new frontiers for their cattle, often in
forests. If expansion of Cactii is not controlled it will pose a
threat to natural forests.
Many exotic plant species were introduced into
Thailand for commercial purposes, including Leucaena
leucocephala (Krathin Yak), from Central America, and the
eucalyptus from Australia. The Forestry Department has
been pressing for large-scale commercial eucalyptus
plantations, despite protests by local villagers. Like many
other exotic species such as Mimosa pigra (Maiyarab Yak),
euclyptus has no natural enemies as control, enabling it to
win the battle over indigenous trees for food and space. The
eucalyptus needs a lot of water and after being harvested, it
leaves the earth dry and barren. Its leaves take a long time
to decompose and are also useless as fodder. Unfortunately,
despite its effect on the environment the eucalyptus has
become a status symbol among farmers as only the richer
ones can afford its plantations. The introduction of
eucalyptus without careful impact analysis has often led to a
depletion of the rich mixture of species which was
necessary to maintain an area’s ecosystem. Poor people’s
livelihood depends on a mixture of plant varieties from their
forests that provide them with food, firewood and herbs for
medicine. In many cases investors destroyed natural forests
to grow only the eucalyptus or leucaena. Many precious
indigenous trees such as Ma Kha [Afzelia xylocarpa] and
Yang [Dipterocarpus tuberculatus] have been lost.

across the boundaries of the national park with illegal
collection of forest products, establishment of
agriculture and illegal logging (Box 3.4). Enforcement
and public education programmes involving two
non-governmental organizations have helped relieve
some of these problems.
The countries with the highest percentage of
land gazetted for protected areas are shown in Table 3.6.
At the opposite extreme are Cambodia, Lao People’s
Democratic Republic, and the Maldives which have no
legally protected areas.
Protection of marine areas in the region is
variable; for example, although protection legislation,
or de facto protection is in place, island countries such
as the Maldives and the Solomon Islands have no
coastal or marine parks. Some countries have proposed
sites for new marine protected areas, while Australia,
Japan, Malaysia, the Philippines, Sri Lanka, and
Thailand have already initiated marine park
programmes. People’s Republic of China and India
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Among exotic animal species that have become
local threats are the Golden Apple Snail, the Giant African
Snail from South Africa, the Red Eared Terrapin from Japan,
Zebra Dove (Nok Kao Shawah) from Indonesia, African
Catfish, and the popular Tilapia, or Pla Nile from Japan.
These exotic species are stronger than indigenous ones
often robbing them of food and their habitats. In Thailand
the Golden Apple Snail is a case in point. Indigenous to
South America, it was initially imported from Japan in 1985
to be raised in aquariums because of its beautiful colour. It
has also became popular in Chinese restaurants as its taste
is similar to the expensive abalone. Villagers were
encouraged by private industry to raise and sell the snails to
restaurants, but during the past few years the Golden Apple
Snail has grown to unmanageable numbers in the natural
environment. Since they are no longer a rare commodity,
their price has plummeted, while they have spread rapidly
into the ricefields and natural water sources. In this way the
Golden Apple Snails are exterminating the indigenous
species by taking over their habitats.
It may be pointed out however, that every exotic
species is not necessarily harmful. Rubber, for example,
came from Brazi l only 50 years ago. Now rubber
plantations cover over 16 million rai of land in Southern
Thailand, and are the leading source of income for the area.
The introduction of such cash crops may still be necessary
for developing countries in the region. Moreover, exotic
varieties are also needed sometimes to improve native
species, particularly among the commercial cash crops.
Proper control and management of introduced species and
varieties is however necessary. All schemes to introduce
non-native animals and plants should be preceded by
careful and scientific planning and testing.
Source:

ESCAP (1994).

have the greatest number of marine parks, but overall
habitat coverage is poor.
In terms of wetlands of international importance,
about half are included in protected area networks,
representing nearly 15 per cent of the total wetland
area in the Asian and Pacific region. Promising steps
have been taken in South Asia, where Bhutan, Nepal,
India, Sri Lanka, and Pakistan have a significant
proportion of their wetlands under some form of
protection. In South-East Asia, only Indonesia has a
reasonable proportion of its wetlands protected. The
Asian countries with the least wetland protection are
Cambodia, Lao People’s Democratic Republic,
Mongolia, Myanmar, and Viet Nam (Scott and Poole
1989).
(b) Non-Protected Areas: Based on the present
amount of land that is in the protected area system, and
taking into consideration the high financial cost
involved, the protected area coverage is unlikely to
reach the minimum of 10 per cent that experts estimate
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B ox 3.4:

Thailand’s N atural W orld H eritage Site: The First in the South-East A sia

The Thung Yai-Huai Kha Khaeng Wildlife Sanctuary
was designated as a Natural World Heritage Site in 1991.
The sanctuary occupies almost 6,500 km 2 alongside
Thailand’s western border with Myanmar, and is the first
World Heritage Site in mainland South-East Asia. It qualified
for the list on many grounds. First of all it is big, which is a
very important feature for tropical forest sanctuaries
because the larger the protected area, the better it is able to
sustain viable populations of all its resident species. It forms
the core of a series of adjoining parks and sanctuaries
which cover a total area of over 12,000 km2. To north and
south, it is buffered from the impact of “edge effect”, a
range of influences from disease, selective harvesting and
genetic pollution, and unequal seed dispersal which tends
to alter natural forest ecosystems at the outer edge of a
protected area. Apart from the surrounding conservation
complex, Thung Yai-Huai Kha Khaeng now includes five
other protected areas to the south which are linked, both to
it and to each other, by narrow forest corridors which serve
as biological life-lines. These add another 3,000 km2 to the
overall system but unfortunately they are not protected, so
their future, and the long-term integrity of the areas they
link, are very much in doubt.
As important as the sanctuary’s size is the fact that it
is very nearly pristine and incorporates almost all the
principal inland forest formations of continental South-East
Asia. Thus it represents one of the largest and most
complete examples of the region’s dry tropical forest
ecosystems. This attribute is really quite important, for
while there is much concern for the future of tropical
evergreen forests (equatorial rainforest in particular), little is
said of the fact that dry, or seasonal, tropical forests are
much more critically endangered than the everwet forest
types because they are so easily eradicated by fire.
Most importantly, Thung Yai-Huai Kha Khaeng is
remarkably rich in biodiversity – a key qualification for
conservation areas. One of the sanctuary’s greatest assets is
its locations at the junction of all mainland South-East Asia’s
bio-geographic zones; the Sino-Himalayan, Sundaic,
Indo-Burmese and Indo-Chinese. Because of this, many
species reach the southern, northern, western or eastern
limit of their range within the sanctuary and occur together
nowhere else. Thus, Thung Yai-Huai Kha Khaeng supports
a unique assemblage of plant and animal communities – a
treasure of biodiversity. As it incorporates a wide range of
altitudes, topography, soil types and rainfall, it supports a
wealth of habitat types with myriad niches. Hence the
sanctuary supports at least one third of the terrestrial

would protect 50 per cent of the species diversity. Since
two forms of land use that most often replace natural
ecosystems are agriculture and forestry, conservation in
these two sectors is gaining importance with time. For
example in the forestry sector, the conservation of
biodiversity in managed tropical forests has gained
recognition by member countries of the International
Tropical Timber Organization. The need to preserve
traditional systems in the agriculture sector for the
maintenance of genetic diversity, has also been

vertebrates known for mainland South-East Asia, roughly
half the region’s birds and mammals and two-thirds of its
large mammals. More specifically, it harbours 27 carnivores,
22 species of woodpecker (almost twice the number found
in the supposedly far richer rainforests of peninsular
Malaysia), all the hornbills of the continental mainland and
all but one of the region’s nine cats.
At least 28 species found in Thung Yai-Huai Kha
Khaeng are internationally threatened (fifteen mammals,
nine birds and four reptiles) while others are locally
endemic and do not occur outside this border region. The
sanctuary is especially important for large mammals and
birds which are usually the most vulnerable species
because they need so much space and are almost always
hunted. Thung Yai-Huai Kha Khaeng is one of few
protected areas in South-East Asia that is large enough and
sufficiently undisturbed to support truly natural wildlife
communities with populations of the large herbivore and
predator species.
It may also be the only protected area in the region
to contain not just one, but two virtually undisturbed river
systems. Almost every other accessible valley in Asia has
been logged and settled, polluted or dammed. This
sanctuary not only retains its riverine forests largely intact, it
also encompasses almost all the watershed forests of its two
main rivers as well as those of four other river systems, two
of which flow into Myanmar. With a variety of rivers,
streams, lakes, seasonal swamps and ponds, Thung Yai-Huai
Kha Khaeng plays host to a great many wetland and riparian
species, including the world’s rarest duck and several
threatened storks. Some species, such as the wild water
buffalo, red-headed vulture, green peafowl, and plainpouched hornbill are now found nowhere else in Thailand.
The fact that Thung Yai-Huai Kha Khaeng has
survived to this day in its original state is because the
remote area was physically and politically inaccessible.
However roads have now been built and the area opened
to “development”, and the sanctuary therefore has become
vulnerable. It needs wise and careful management to
survive as a first-class conservation area. An important
component in this is the adjoining forest area of Myanmar,
which plays a vital role in forming an ecological continuum.
In the context of various growing pressures on this precious
resource, the governments of Thailand and Myanmar are
gearing themselves to better manage the area. Joint efforts
by the governments can enhance the singular importance of
Tung Yai-Huai Kha Khaeng by establishing it as a symbol of
international cooperation.

recognized by some countries of the region, including
People’s Republic of China and India.
While most national parks have been established
in the last two decades, indigenous societies in the
Asian and Pacific region have been continuously
protecting ecosystems for thousands of years. South
and South-East Asian farmers have, for example,
traditionally honoured sacred groves and pristine nature
due to certain taboos. Some of these traditional
conservation methods applied by indigenous people,
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Table 3.6:

Protected Area Systems in the
Asian and Pacific Region

Country

Area Protected
(square kilometres)

Kiribati

Percentage of
Land Protected

266

38.9

Bhutan1

9,061

19.4

Sri Lanka

7,837

11.9

Thailand

55,140

10.7

Indonesia

192,309

10.0

11,260

8.0

7,568

7.7

Nepal
Republic of Korea2
Pakistan

36,550

4.5

Malaysia

137,701

4.5

India

14,880

4.3

Mongolia

61,678

3.9

PR China

8,975

2.9

Viet Nam

283,578

2.7

Philippines
Bangladesh3
Fiji
Myanmar

5,729

1.9

968
53

0.7
0.3

1,733

0.3

290
0

0.1
<1.0

Solomon Islands

0

<1.0

Tonga

0

<1.0

Vanuatu

0

<1.0

Cambodia
Lao PDR

0
0

0
0

Maldives

0

0

Papua New Guinea
Western Samoa

Source:
Note: a)

b)

WCMC 1992.
Figures represent only those protected areas over 10
square kilometres and listed in IUCN categories I-V.
Although Western Samoa, Solomon Islands, Tonga, and
Vanuatu have no such protected areas over 10 square
kilometres, they do have smaller areas as reflected in the
percentage.
1 According to the Government of Bhutan, the protected

area is 10,513 square kilometres while the percentage
of land protected is 26.23.
2 According to the Government of the Republic of Korea
the figures are 6,392 square kilometres and 6.4 per
cent respectively.
3 According to the Government of Bangladesh, the
figures are 1,102 and 0.8 respectively.

include both protected areas and diversity-sustaining
production systems. These have probably been more
effective than their modern counterparts and their
promotion could be extremely ef fective in the
protection of wild and semi-wild areas.
2. Ex-situ Conservation.
While in-situ conservation is regarded as the
most e ffectiv e method to preserve ecosy stems,
communities and species, there is an increasing
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realization in the countries of the region that botanical
gardens, zoos, and gene banks have a useful complementary role.
(a) Botanical Gardens and Zoological Parks.
The botanical gardens and zoological parks are the
most important institutions for ex-situ conservation of
wild flora and fauna. The majority of botanical gardens
are in four countries, People’s Republic of China, India,
Japan and Australia (Table 3.7). However, many
botanical gardens are poorly financed and badly
organized in the developing countries of the region and
a large percentage of plant growth in these is of low
conservation priority (WCMC 1992). Nevertheless, it is
increasingly being recognized that botanical gardens
could play a much greater role in conservation of
protected species. In People’s Republic of China, for
example, the botanical gardens are an integral part of
the strategy designed for the conservation of flora. In
each province of the country, gardens have been
assigned the responsibility of growing and maintaining
native endangered species of flora. In addition to these,
special gardens for medicinal or other plants of
commercial importance such as bamboos have also
been established.
(b) Gene Banks. Gene banks have also been
established for ex-situ conservation. The International
Bank on Plant Genetic Resources (IBPGR) encourages
and coordinates the development of a network of crop
gene banks in developing countries. The International
Rice Research Institute (IRRI) in the Philippines and the
Central Research Institute for Food Crops in Indonesia
maintain major collections of tropical rice. Germplasm
facilities continue to expand worldwide, reflecting the
increasing awareness and appreciation of maintaining
plant genetic resources for modern agriculture and
forestry. In 1992, India’s National Bureau of Plant
Genetic Resources announced a seven-year, $23.9
million project to build a bank for conserving over
800,000 seed samples.
3. Other Support Measures:
In order to promote effectively in-situ and ex-situ
conservation, the countries in the Asian and Pacific
region are also making efforts to strengthen their
institutional capacities for management of biodiversity.
Despite these efforts, the Government agencies still
have limited operational capabilities and lack political
influence. In People’s Republic of China, Malaysia, Sri
Lanka, and many South Pacific countries, the
responsibility for protected areas is divided among two
or more national agencies, which complicates efforts to
develop and implement national conservation plans.
In India and People’s Republic of China, the
main responsibility for conservation lies with state or
provincial authorities, and while decentralized
management in these large countries is appropriate, the
commitment of institutions at the state level varies. In
India, for example, although the national government
strongly supports conservation, the commitment and
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Table 3.7:

Area/
Country/
Territory

Number of Botanic Gardens and
Their Known Cultivated Accessions
in Selected Countries of Asia and
the Pacific
No. of
Botanic
Gardens

Asia
Bangladesh
PR China
Hong Kong
India
Indonesia
Iran, Islamic Rep. of
Japan
DPR Korea
Republic of Korea
Malaysia
Mongolia
Myanmar
Nepal
Pakistan
Philippines
Singapore
Sri Lanka
Thailand
Viet Nam

No. of
BGCI
Members

No. of
Accessions
in Cultivation

2
66
4
68
5
3
59
1
5
9
1
2
1
5
9
1
6
5
3

0
4
3
7
4
0
0
0
0
5
0
0
1
0
2
1
6
0
1

700
56,278
1,200
86,259
69,840
250
72,560
3,140
10,000
3,872
–
–
2,300
430
16,829
3,000
7,125
2,400
8,815

60
1
17
4
1
1

22
0
6
2
1
0

99,752
–
28,231
6,700
–
–

Pacific
Australia
Fiji
New Zealand
Papua New Guinea
Solomon Island
Western Samoa
Source:

Note:

3.6:

World Conservation Monitoring Centre (1992) based on
Botanical Garden Conservation International (BGCI)
databases.
According to the Government of the Republic of Korea
the number of botanic gardens is 16 and the number of
accessions in cultivation is 24,984.

Snow Leopard: a threatened species in Asia-Pacific.
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level of activity towards that end in many states is poor
or indifferent (Braatz 1992). Similarly, local
governments in People’s Republic of China show great
variation in terms of commitment, capacity, and
financial resources for protected area management. The
division of responsibility between federal and state
governments also poses difficulties for conservation
initiatives in Malaysia (Braatz 1992). Weak legislative
backing is yet another drawback in appropriate
management of protected areas and conservation of
biodiversity in a number of countries of the region
(see Chapter 18).
An approach formerly adopted in many national
biodiversity conservation strategies, was to designate
areas as national parks and to exclude the local
community which had traditionally depended on access
to its resources. This has led to problems of poaching
and encroachment, and conflicts between the local
community and the park authorities. This is a dilemma
faced by many national conservation programmes and
needs to be resolved through zoning of parks and
promoting buffer zone planning with community
participation. The Annapurna Conservation Area Project
(ACAP) in Nepal is an example of the involvement of
the local communities as pressure groups. This has
proven effective in the defense of the biological
resources, upon which the communities largely depend
for their well being, from inappropriate exploitation,
often by outsiders (Box 3.5).
Because so many remaining areas of global
importance to biodiversity are inhabited by indigenous
people, protection will need to be on their terms.
These people have the greatest knowledge of the
ecosystem to be safeguarded, and the first step is the
recognition of the inalienable rights of people to lands
and resources they have used for generations. Where
current or desired practices are incompatible with
biodiversity conservation, governments or conservation
advocates can negotiate with traditional residents about
the protection of ecosystems and compensation for any
benefits they forgo. The residents of the area may be
asked to give up some rights under new restrictions; in
return they should get a healthy portion of all earnings

Biodiversity can be preserved by harmonious relationship between
humankind and the environment.
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B ox 3.5:

Linking B iodiversity C onservation to C om m unity D evelopm ent

Conservation of biological diversity is many times
seen as being against the interests and welfare of the local
community as it often means the establishment of national
parks and other conservation areas where people have to
be excluded. This has often caused conflicts between parks
and people, eventually leading to loss of biodiversity and
increased encroachment by people into the parks. Since
there now are actually very few places in the world which
are not inhabited by people, one approach to ensure
biodiversity survival is to establish sustainable management
practices, which involve the integration of local
communities, including the development of conservation
areas. One successful example of this is the integration of
tourism and community development with biodiversity
conservation in the Annapurna Conservation Area Project in
Nepal.
The Annapurna Conservation Area Project (ACAP)
was started in 1986 by a Nepalese NGO (the King
Mahendra Trust for Nature Conservation) in response to the
environmental and social problems caused by the influx of
tourists into the foothills of the Annapurna range of the
Nepal Himalayas. Tourism is one of Nepal’s leading sources
of foreign exchange but the large numbers of tourists has
led to serious environmental deterioration in the trekking
areas of the mountains. Going for long walks (treks), often
for several days, is a very popular way to experience the
splendour of the Himalayas. The growing number of
tourists has however placed severe demands on the local
ecosystems. For instance, forests were cut to provide wood
for fuel, cooking and heating of water. It has been
estimated that the lodges of one small village along the
trekking route consume one hectare of virgin
rhododendron forest per year to service the needs for
trekkers.
Because of the steep terrain in which most of the
villages are located, each hectare of cleared forests results
in the loss of 30 to 75 tonnes of soil annually, and
landslides and floods have become more common. The

from the park and should be well represented on its
management committee. Efforts are under way to
establish such cooperative protected areas in Papua
New Guinea, American Samoa and Western Samoa
(Armstrong 1991).
Along with community involvement, human
resources development is another important ingredient
of institutional capacity building. Some countries of the
region offer in-service and graduate programmes on
conservation. For example the wildlife Institute of
India at Dehra Dun, Mahidol University in Bangkok, the
School for Environmental Conservation and
Management in Bogor, Indonesia, and the University of
the Philippines at Los Banos, all offer graduate or
postgraduate conservation training. However, these
facilities do not have the capacity to meet all the
training needs of the region. The staff of most
government conservation agencies in the Asian and
Pacific region are inadequately trained, or are trained in
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proliferation of lodges to accommodate the trekkers
resulted in forests being cleared to gain construction
material. Increased cultivation and the grazing of livestock
to meet the needs of international visitors, who have
greater demands for food and fuel, have placed great
pressure on the fragile mountain environment. Litter and
human wastes along the routes had also reached alarming
proportions.
Furthermore, the income earned from the trekkers
did not benefit the local community, as only 20 cents of the
US$ 3 that the average trekker spent per day remained in
the area. The rest was spent on imported goods and
services in Kathmandu and Pokhara, or in the trekkers’
home countries.
The opening of new treks were also a threat to
wildlife as hunting activities increased, and the following
degradation of the environment destroyed their feeding and
breeding places. To overcome these problems and to
ensure that the local community received more benefits
from tourism, ACAP devised a programme which involved
local people in all aspects of the area’s conservation and
development. This included: community management
committees, forest conservation, alternative energy,
community development projects, tourists’ awareness
programmes, conservation education, research and training.
The Annapurna Conservation Area which initially
covered 2,600 sq.km of Central Nepal is considered so
successful that it was extended in 1992 to 7,629 sq.km, to
include the areas up to the Tibetan border.
Source:

Gurung. C.P., (1994). Linking Biodiversity to
Community Development: Annapurna Conservation
Area Project Approach to Protected Area Management.
Paper presented at the Regional Seminar on
“Community Development and Conservation of Forest
Biodiversity through Community Forestry”, October
26-28, 1994. AIDAB/DANCED/UNEP/RECOFTC.
Kasetsart University, Bangkok, Thailand.

production forestry or silviculture rather than
conservation. This is true at all levels, from field staff to
mid-level managers and to top-level administrators,
even in countries with extensive protected area
systems. It limits the ability to plan and manage
effective conservation programmes, to carry out
research, and to monitor the capacity to absorb
additional funds.
In addition to the shortage of trained staff, most
countries do not have enough trainers and educators
for the planning and management of protected areas.
They lack institutions, programmes, and materials for
training, as well as facilities to provide students with
practical field experience. International donors have
often responded to these constraints by sending local
officials and their staff to foreign universities or training
programmes; but this has the disadvantages of being
expensive, limiting the number of people to be trained,
providing training that may be inapplicable to
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B ox 3.6:

W ildlife M onitoring and R esearch in Japan

The Environment Agency of Japan supports
monitoring of threatened species, surveys of particular
species, satellite tracking of migratory birds, censuses of
waterfowl populations and bird-banding research as
essential tools of wildlife protection. From 1972, the Agency
has been carrying out surveys on “special birds”, designated
under the Law for the Regulation of the Transfer of
Designated Special Birds. It selects two or three species of
such birds each year to carry out surveys on their
population density, habitats, etc. The Agency started
monitoring population trends, habitats, etc. of threatened
species, identified as “Endangered” or “Vulnerable” in the
Red Data Book of Japan in 1990 through an advisory
committee of 7 members with various taxonomic expertise.
The committee selects species, establishes methods and
networks of field researchers at the local level for
monitoring purposes. The committee reviews the results
of the monitoring surveys each year and makes
recommendations to the Environment Agency for
conducting follow-up urgent surveys or undertaking
protection and recovery projects for specific species, if
necessary.
The agency initiated a new monitoring methodology
for satellite tracking of migratory birds in spring 1990. Using
this technique four Whistling Swans were tracked from
Lake Kuccharo in northernmost Japan, to eastern Siberia. A
small transmitter attached to the back or neck of the swans
assissted in monitoring the movement of the birds. A total
of 116 location fixes were obtained. The four Swans went
North via Sakhalin taking between several days and a
month for the journey. One of the four Swans was
successfully tracked to its breeding ground in the northern

conditions in developing countries, and carrying the
risk that trainees will not return to work in their
respective countries. There is a need to strengthen
in-service training in addition to training in the
traditional conservation skills (park planning and
management, resource assessment, and wildlife
management) in all types of protected areas. Field staff
must in particular acquire the ability to work effectively
with local communities.
A particularly weak area in biodiversity
conservation is research and monitoring. Although
some developed countries in the region are utilizing
modern monitoring methods (Box 3.6), most
developing countries lack basic information on their
flora and fauna. Research in this regard is essential to
provide guidelines on the proper representation of
ecosystems and species in the countries’ protected area
networks.
The financial capacities of the institutions for
managing biodiversity are usually very limited. A
sampling of operating budgets for protected area
management in Asia showed that annual expenditures
range from US$ 54,000 to US$ 364,000 per park or

tundra. The same survey was repeated in 1991 on a much
larger scale.
A waterfowl census is also conducted every year to
obtain information on the current status of wintering Swans,
geese and ducks, and to collect other fundamental data
indispensable for waterfowl management. The census is
carried out in cooperation with all prefectural governments
in the middle of January. The 22nd census, for example,
was carried out on 16 January 1991, in all prefectures with
the help of 13,780 participants at 7,020 places (on 15 or 17
January in some prefectures). The total number of waterfowl counted in the census was 1,716,000 birds (3 species
of Swan, 5 species of Geese and 28 species of Duck).
In addition, bird-banding research is also carried out
to identify individual birds and monitor their migration, to
examine the life span of migratory birds and to collect other
ecological data. First initiated in 1924, the scale of research
has grown considerably since then: 126,000 birds of 265
species were newly banded and released in 1990. Currently
there are ten 1st Class and fifty 2nd Class bird-banding
stations in the country. Bird-banding is carried out both by
researchers as well as approximately 300 volunteer banders.
The elaborate monitoring framework adopted in
Japan to gather information on population trends,
distribution, habitat, etc. of wildlife over time, has been
made possible primarily by broad participation, particulary
those of local governments and volunteers. Such
frameworks could also be established in many developing
countries of the region, involving local government as well
as educational institutions, at a minimal cost. The results of
these activities could be of immense value in the protection
of countries’ wildlife and biodiversity as a whole.

US$ 794 per square kilometre, most of which involves
outlays for acquisition of the lands to be protected;
preparation of management plans; and capital
expenditures for developing roads and facilities and for
operation of the protected area, including staff salaries,
administrative costs, maintenance, law enforcement,
education, research and monitoring programmes.
Estimates of covering routine costs and carrying out
necessary improvements in protected area planning and
management would multiply this cost many times and
include: providing adequate infrastructure, equipment
and supplies, conducting resource surveys and
monitoring, and increasing staffing levels.
The development of new biotechnological
methods, such as genetic engineering is another goal of
policies and programmes regarding biodiversity
conservation in the countries of the region. Some
multinational companies took advantage of the
inclination in the past to regard biodiversity as a
common heritage of mankind with free access, and
utilizing the indigenous traditional knowledge of plants,
developed patents. Thus the chief beneficiaries of the
exploitation of biodiversity on a commercial basis were
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3.8: Rafflesia Arnoldii,
a unique flora of
Asia-Pacific.

the companies themselves and very little benefits
were accrued by the local communities or national
governments.
However, with the entry into force of the
Biodiversity Convention, any resource within national
boundaries is the property of the country and any
access would have to be on a mutually agreed basis.
Developing countries are now linking the access of
biodiversity to the transfer and sharing of the
technology that is used for its utilization. Currently it is
centered mainly in U.S.A., Europe and Japan, and has
been estimated to the value of US$ 50 billion by the
year 2000 (Hobbelink 1991).

B.

International and R egional A ctions

International relations and activities often work
within a framework of agreed legal instruments. To that
end, a number of international agreements have been
adopted for the conservation of biodiversity. Among the
more important recent agreements in which many
countries of the Asian and Pacific region have
participated are the Convention on the Illegal Trade in
Endangered Species (CITES) 1973, the Convention on
Wetlands of International Importance especially as
Waterfowl Habitat, Ramsar 1971, the Convention
Concerning the Protection of World Cultural and
Natural Heritage, Paris 1973, and the Convention on
Conservation of Migratory Species of Wild Animals,
Bonn 1979 (see Chapter 18: for a list of participants in
the main conventions). At the regional level, the
Convention on the Conservation of Nature in the South
Pacific, Apia 1976, has been adopted. However, the
principal development in Biodiversity Conservation has
been the framing of the Convention on Conservation of
Biological Diversity in June 1992 at the United Nations
Conference for Environment and Development
(UNCED). This is the first comprehensive international
treaty which covers all aspects of biodiversity
conservation.
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In addition to conventions, a number of other
international initiatives, have been undertaken to assist
national governments in the conservation of
biodiversity. IUCN in partnership with the United
Nations Environmental Program (UNEP) and World
Wide Fund for Nature (WWF) published the World
Conservation Strategy in 1980 which advocated the
preparation of national conservation strategies for the
conservation of genetic diversity, sustainable use of
species and ecosystems and the protection of essential
ecological processes. Since then many countries in the
region have prepared national conservation strategies
that form the basis for the conservation of their
biodiversity.
The World Conservation Strategy led further to
the development of the Global Biodiversity Strategy in
1992 by the World Resources Institute, IUCN and UNEP.
The Global Biodiversity Strategy was developed
through a process of research and consultation.
Beginning in 1989, it involved six workshops, and used
the expertise of more than 500 individuals. The strategy
is built around 85 proposals for action by governments
and NGOs. A Policy-makers’ Guide to the Strategy
provides an overview of the actions needed to respond
to the needs for biodiversity conservation.
International and regional organizations have
also assisted in national-level analyses of biodiversity,
which assess the existing protected area systems and
identify additional areas needing protection. Such
studies and plans have been prepared, or are under
preparation, for every Asian country except Cambodia
and the Maldives; some coverage has also been given
to the South Pacific islands (Braatz 1992). An example
is, India’s National Wildlife Action Plan (Rodgers and
Panwar 1988) which gives a comprehensive review of
conservation needs and priorities. Similarly the
Integrated Protected Area System (IPAS) project in the
Philippines is in the process of identifying priority
protected areas (World Bank 1989). A study of the
status of biological diversity and the coverage of the
conservation system in People’s Republic of China is
3.9:

Rich flora in Asia-Pacific, a great asset to human being needs
conservation.
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Table 3.8:

Priority Areas for the Conservation
of Marine Biodiversity Under a
World Bank Project in Asia and the
Pacific

Marine Region Country/
Territory
South-East Asia Indonesia

North-West
Pacific

Name

Bunaken Marine Park

Indonesia

Sebagian Kep. Aru Bagain Tenggara
Marine Park

Indonesia

Telek Cenderawasih Marine National
Park

Indonesia

Kepulauan Karimun Jawa Marine Park

Indonesia

Kepulauan Seribu Marine National Park

Malaysia

Kuala Gula-Matang

Malaysia

Kuala Selangor Mangroves

Malaysia

Palau Tioman

Malaysia

Tanjong Dungun, Rantau A Bang,
Merchang

Malaysia

Palau Redang Marine Park/Palau Lang
Tengah

Malaysia

Palau Perhentian

Malaysia

Palau Semperna

Malaysia

Palau Sipadan

Philippines

Tubbataha Reefs National Marine Park

Thailand

Khao Laem Ya National Park

Thailand

Mu Ko Surin National Park

Thailand

Tarutao National Park

Viet Nam

Cat Ba Islands and Halong Bay

Viet Nam

Sinh Ton Atoll

Viet Nam

Con Dao Islands

PR China,
Delta of the Xijan River
Hong Kong
PR China

Hainan Island

PR China

Bo Hai Bay

PR China,
Viet Nam,
Philippines

Xi-Nan-Zhongsha

Rep. of
Korean Strait
Korea, Japan
Source:

(Braatz 1992).

currently being carried out by the World Wide Fund for
Nature (WWF)-International, although the large amount
of information available is yet to be consolidated. FAO
has assisted in carrying out national assessments in
India (FAO 1988), Indonesia, Myanmar (FAO 1985a, b)
and Thailand (FAO 1981a, b). Other studies have
addressed biodiversity conservation needs in
environmental contexts; these include Tropical Forest
Action Plans (with FAO assistance), and Environmental
Action Plans (UNDP and World Bank). These
assessments generally provide sufficient information for
devising national conservation strategies and initiating
efforts to strengthen biodiversity conservation systems.
However, information is seriously lacking in Cambodia,
the Maldives, and Papua New Guinea.

The World Bank has initiated a project with the
IUCN’s Commission on National Parks and Protected
Areas (CNPPA) to identify and map all marine protected
areas in the world, including those in the Asian and
Pacific region. Background information on the
biodiversity of each of these areas is being used to
determine priorities for investment in conservation,
especially in terms of strengthening existing areas and
establishing new ones. Recommendations are being
made for research where information is lacking. Out
of the 18 biogeographic regions in the marine
environment, five are located in Asia and the Pacific.
Table 3.8 presents priority marine protected areas in the
jurisdiction of countries falling within the region as
identified and mapped by the project. These studies
were conducted with the help of international assistance
and provide a useful framework and important
information to guide biodiversity conservation at local,
national, and regional levels. The studies could also
serve as a basis for site-specific protection efforts.
An area where international assistance is most
needed, but is lacking, is meeting the cost of
biodiversity conservation. Generally, countries with the
greatest amount of biodiversity in the region cannot
meet the cost of devising and implementing nature
conservation measures, due to limited available
resources and other pressing national priorities. Rough
estimates on the amount of funds required to support
plant genetic conservation alone would be to the order
of $300 million per year (Braatz 1992). The cost of
expanding the current network of tropical forest
protected area for biodiversity conservation is estimated
to be $1 billion with $300 million recurrent costs. The
cost of halting deforestation and conserving biodiversity
in the 1990s is estimated to be $52 billion over a period
of 10 year (IUCN/UNEP/WWF 1991).
While the Biodiversity Convention dealt with the
question of funding, there had been no agreement on
the amount or how the cost would be borne.
Developed countries are reluctant to commit substantial
additional funds for biodiversity conservation while
these issues remain unresolved.

V I. C O N C LU SIO N
Asia and the Pacific is very rich in biodiversity.
However, this is also a region in which biodiversity is
under serious threat from a variety of causes. The
growing loss of habitats is the primary cause of the
diminishing number of species and genetic diversity in
the region.
It is not known how many species of plants and
animals have already been driven to extinction.
However, WCMC (1992) has reported that 6,608 plant
species are threatened in Asia while another group of
2,673 plant species are threatened in the Pacific.
Similarly, according to the IUCN Red List of endangered
species of mammals, carnivores (e.g. the tiger) and
primates (e.g. the orang utang) are critically endangered.
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Domestic species’ genetic diversity is also diminishing
in the wake of introduction of the high yielding
modern varieties of crops and livestock. Biological
diversity in the region is crucial to the long-term
viability of agricultural crops as well as various
pharmaceutical and industrial products. Multinational
agricultural companies involved in the sale of seeds or
agricultural chemicals spend large sums of money for
research and development on biodiversity under their
crop breeding programmes. According to Hobbelink
(1991), the 25 largest companies dealing with seeds
spent $330 million on research and development in
1988 alone. Due to their limited resources and lack of
technology, the developing countries of the Asian and
Pacific region are unable to undertake such activities
by themselves. These could however be supplemented
through programmes of GEF and other international
cooperative ventures.
Biodiversity in the developing countries of the
region is protected through both in-situ and ex-situ
conservation. The region contains about 1,200 of the
6,940 protected areas of the world (WCMC 1992).
These areas encompass 3.8 per cent of the total land
area in the region. Three countries alone – People’s
Republic of China, India, and Indonesia – account for
about 80 per cent of protected areas. In many other
countries protected area systems remain incomplete,
particularly in the Pacific island nations and IndoChina. Moreover, many important habitats are either
unrepresented or under-represented. The coverage of
wetlands and marine areas is particularly limited.
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Protected area systems in many cases are
ill-defined, for example boundaries are frequently not
marked and are unclear to local people, who may even
be unaware that there is a protected area at all.
Moreover, infrastructure for management is sometimes
nonexistent, staffing is insufficient, fauna and flora have
not been surveyed, and parks are not zoned properly.
The number of scientists who can identify the species of
plants and animals is small and even the developed
countries of Asia and the Pacific do not have a complete
listing of species. There is little information on most of
the ecosystems, and the resource managers and planners
are not trained to conserve biodiversity. There is
therefore an urgent need to integrate aspects of
conservation and sustainable management of
biodiversity conservation into the overall planning
syste m of the country. Research, training and
information to help expand the capacity for conservation
of genes, species and ecosystems is also vital. The level
of support for institutions and individuals involved in
biodiversity conservation needs to be greatly increased.
Some of the initial biodiversity country studies such as
those in Thailand and Indonesia initiated under the
Biodiversity Convention are in the process of identifying
such needs. Conflicts between local people and
authorities trying to establish protected areas are a major
consequence of the lack of public participation in
protected area management. This needs to be resolved
by consultation in setting up and designing parks,
sharing of benefits with local people and minimizing
impacts on both protected areas and communities.
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C hapter Four

4.1:

Freshwater is a vital resource for human kind.
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I.

IN TRO D U C TIO N

Freshwater is a natural resource vital to the
survival of all living things. Unlike the seemingly
unlimited supply of water in oceans, however, it is
limited. The sources of freshwater – the river basins,
groundwater reserves, lakes and man-made reservoirs –
are increasingly under pressure to meet heightening
domestic needs as well as demands from agriculture,
industry and other human activities. Incompatibility in
utilisation or mutually exclusive demands often result in
conflicts between and among various users. Overexploitation or misuse leads to environmental
degradation, resource depletion, pollution of the water
bodies and increased risks to human health.

II.

STATE A N D AVA ILA B ILITY O F
IN LA N D W ATER S

A.

Internal R enew able W ater
R esources

The sustainability of freshwater resources is not
just a function of the quantity of the resource at a given
moment in time, but also of the rate at which it is
replenished (Figure 4.1). For example, groundwater
resources are extensive within the region, but they are
only recycled slowly, typically over hundreds of years
for deep aquifer resources, as compared to several

Figure 4.1:

Source:
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Freshwater Availability for a Country

World Resources 1988-89.

years for lake water, and several days for river water
(UNEP, 1991).
Climate is the most important factor in water
availability as it determines the timing and location of
precipitation and the amount lost to evaporation, and
also affects other losses such as transpiration by plants.
Some arid countries in the region, like Afghanistan, the
Islamic Republic of Iran and Central Asian Republics
have such low precipitation (as little as a few
millimetres per years in some areas) and high
evaporation, that only a small amount of freshwater can
be captured for human use. By contrast, countries such
as Indonesia receive abundant rainfall each year
(thousands of millimetres). However, seasonality is
fairly pronounced throughout the region, and in most
cases plays a major role in water availability, even in
those countries which receive high rainfall. Bangladesh,
for example, is inundated with rainfall during its
monsoon season, but lacks rainfall for much of the rest
of the year.
1. Rivers and Lakes
A substantial part of the freshwater used in the
Asian and Pacific Region is drawn from rivers and
natural lakes. For instance, India has 400 major rivers,
Indonesia 200, Japan 108, Bangladesh 50, Thailand 20,
the Republic of Korea 10, and Bhutan 8. Some rivers in
the Asian and Pacific Region flow through two or more

IN LA N D W ATER S

countries, 10 of which are amongst the world’s largest
river systems. Of these, the Mekong River, which flows
through Viet Nam, Lao People’s Democratic Republic,
Cambodia and Thailand, is the longest in the region;
the Ganges has the largest drainage area; the Meghna
receives the highest amount of annual precipitation;
and the Brahmaputra experiences the highest average
annual runoff (Figure 4.2).
The region is also endowed with a substantial
number of lakes. Amongst the largest and most utilised
are Dongting-hu in the People’s Republic of China,
Tonle Sap in Cambodia, Lake Toba in Indonesia,
Kasumigaura in Japan, Laguna de Bay in the
Philippines, and Lake Songkhla in Thailand. These are
all extensively used for drinking, irrigation, recreational
purposes and fisheries.
However, although water resources are relatively
abundant in many parts of the region, only a part of the
renewable water resources can be extracted. This is due
to the high variability of streamflows between wet and
dry seasons, and the lack of effective storage in many
catchments. A large part of the runoff is concentrated as
floodwater over a relatively short period, and flows out
to sea unarrested, substantially reducing the available
resource.
2. Man-Made Reservoirs and Their Multiple Use
Man-made reservoirs serve many functions in the
region. They supply water for irrigation, industrial and
domestic purposes; control flooding; improve
conditions for navigation and timber rafting; and serve
as habitats for flora and fauna. However, in cases where
large dams are constructed to create reservoirs, serious
environmental problems can arise which will be
discussed later in this chapter.
3. Groundwater
Many areas of the Asian and Pacific Region have
extensive groundwater resources which receive
significant annual recharge during the rainy season.
Indonesia, for instance, is estimated to have an
exploitable potential of over 450 billion cubic metres
per year, enough to meet the country’s water

Figure 4.2:

requirements for several years. Large, deep groundwater
reservoirs also exist in Bangladesh, Myanmar, India and
Nepal, particularly in the Ganges, Brahmaputra and
Irrawaddy basins (ESCAP, 1987).
In the region’s island countries (Cook Islands,
Fiji, Maldives, Niue, Papua New Guinea, Western
Samoa, Solomon Islands and Tonga), groundwater
exists in freshwater lenses above saline water tables.
The formation of these lenses on low-lying islands,
particularly the coral atolls and the small limestone
islands is influenced by the amount and distribution of
the recharge to groundwater, the size and shape of the
island, the permeability of the sediments and reef rock,
and the magnitude of the tides (UNESCO, 1992).
The percentage of the total water supply
contributed by groundwater in selected countries of the
region is shown in Figure 4.3. From this it is evident that
more than 50 per cent of the total water supply of the
rural Cook Islands, Samoa, Guam, rural India, Mongolia
and urban Vanuatu comes from groundwater sources.

B.

W ater Scarcity and Stress

It is generally accepted that a country whose
renewable freshwater availability, on an annual per
capita basis, exceeds about 1,700 cubic metres will
suffer only occasional or localised water shortages.
Below this threshold, countries begin to experience
periodic or regular water stress. When freshwater
availability falls below 1,000 cubic metres per person
per year, countries experience chronic water scarcity, in
which the lack of water begins to hamper economic
development and human health (Engleman and Leroy,
1993). When renewable freshwater supply falls below
500 cubic metres per persons, countries experience
absolute scarcity. The point at which water stress sets in
varies from country to country and is a function of
climate, level of economic development and other
factors. But the basic concept of scarcity thresholds
provides a useful tool for considering how changes in
population can effect per capita water supply, and
hence abundance on a country-wide scale.

Major International River Systems in Asia and the Pacific
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Figure 4.3:

Percentage of the Total Water Supply Contributed by Groundwater in Selected Countries of
Asia and the Pacific
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By the standard of less than 1000 cubic metres
per capita, Singapore is already water scarce while the
Islamic Republic of Iran and India are heading that way
(Table 4.1 and Figure 4.4). In Sri Lanka the population
trajectory will determine whether the threshold is
crossed from relative water abundance to stress by 2025
(Figure 4.5). Among those countries projected to fall
into the water stress category before 2025 is India. In
1995 the annual per capita water availability was 1,980
cubic metres, for over 930 million people. By 2025,
India’s population is expected to exceed 1.4 billion
under the UN’s medium projection, and so the chronic
water scarcity that already plagues many regions of the
country is all but certain to intensify.
India’s vulnerability to regional water scarcity is
well illustrated by the case of Rajasthan. Home to 8 per
cent of India’s population, Rajasthan can claim only
1 per cent of the country’s water resources, which are
in the form of groundwater, limited rainfall, and a
limited amount of waters shared with neighbouring
states (Institute of Development Studies, 1990). In 1990,
the per capita water use in the state amounted to
562 cubic metres, i.e. close to the definition of absolute
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scarcity. Considering the projected increases in
population for the coming decade, acute shortages are
imminent.
According to even the most conservative
population projections, the People’s Republic of China
will only narrowly miss the water stress benchmark in
2025. In that year, according to the medium growth
scenario, per capita availability for the People’s
Republic of China’s projected 1.5 billion citizens will be
1,818 cubic metres per year. In the North China Plain,
however, water shortages are already acute, and
demand is expected to outstrip supply by the turn of
the century. It is a semi-arid area with a population of
about 200 million, including major cities such as Beijing
and Tianjin. Consumption by industry, agriculture, and
the increasing population is such that, if present trends
continue, the area will have 6 per cent less water than
needed by the end of the century; Beijing alone will
have a daily shortfall of about two thirds of its current
supply. Groundwater levels have fallen drastically – as
much as 80 metres in some areas – and as a result,
some areas in Beijing have sunk by as much as
0.5 metres because of land subsidence (WRI, 1992).
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Figure 4.4:

Annual Renewable Freshwater
Available (cu m per capita) in
Selected Countries of Asia
and the Pacific

Table 4.1:

Population
(million)

Country

Total Water
(Cu km
per year)

Per Capita
(thousand cu m
per year) 1995

Afghanistan

20.10

50.00

2.49

Australia

18.00

343.00

19.06

120.40

1,357.00

11.27

1.60

95.00

59.38
8.55

Bangladesh
Bhutan
Cambodia
PR China
Fiji

10.30

88.10

1,227.00

2,800.00

2.28

0.80

28.55

35.69

India

935.70

1,850.00

1.98

Indonesia

195.80

2,530.00

12.92

Iran, Islamic Rep. of

67.30

117.50

1.75

125.30

547.00

4.37

DPR Korea

23.90

67.00

2.80

Republic of Korea

44.90

66.12

1.47

Lao PDR

4.90

270.00

55.10

Malaysia

20.00

456.00

22.80

Mongolia

2.40

24.60

10.25

Myanmar

46.50

1,082.00

23.27

Nepal

21.90

170.00

7.76

3.50

397.00

113.43

Japan

New Zealand
Pakistan

130.70

298.00

2.28

4.30

801.00

186.28

Philippines

67.60

323.00

4.78

Singapore

3.00

0.60

0.20

Solomon Islands

0.40

44.77

111.93
2.35

Papua New Guinea

Sri Lanka

18.40

43.20

Thailand

59.40

110.00

1.85

Viet Nam

74.60

376.00

5.04

3,248.70

14,335.44

4.41

Total
Note:

Figure 4.5:

Internal Renewable Water
Resources in Selected Countries
of Asia and the Pacific, 1995

According to the Government of Bhutan, the figures for
population, total water and per capita water availability
are 0.6, 52.73 and 87.88 respectively.

Freshwater Availability in Sri Lanka Under Three Population Growth Scenarios
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A slightly different development benchmark
(Ertuna, 1995) estimates that water tends to become a
limiting factor when water withdrawal exceeds 20 per
cent of annual total renewable water resources. A
higher level of use implies that the role of water in
socioeconomic development is becoming more
important. For example, in Singapore, Afghanistan,
Azerbaijan and Pakistan, about half of the total
renewable water resources, including transboundary
inflows, are withdrawn annually to meet the demands
of the economy. Likewise, more than a quarter of the
renewable water resources are withdrawn in the Islamic
Republic of Iran, Turkmenistan and Republic of Korea
(Table 4.2).

C.

Sectoral W ater U se and C onflicts

The biggest users of water are the agriculture,
industry and domestic sectors, whose demands are
continually increasing, resulting in increasing
competition for supply (Figure 4.6). Agricultural water
usage is normally accorded a lower government priority
than domestic and/or industrial usage and at times of
water shortage, agricultural water supplies are reduced
to ensure adequate supplies to the other sectors
(ESCAP, 1994).
1. Agriculture
Regionwide, agriculture is the single biggest
water user, accounting for 60 to 90 per cent of the
annual withdrawal in most countries of the region
(Table 4.3), which is primarily for irrigation (ESCAP,
1991 and ESCAP, 1992). The share of water extracted
for agriculture varies from about 95 per cent and above
in the predominantly agricultural economies of
Cambodia, Bangladesh, Nepal, Pakistan and Sri Lanka,

Figure 4.6:

Freshwater Withdrawals by Sector
in Selected Asian Countries

Table 4.2:

Country/Area

Freshwater Withdrawals in Selected
Countries of the Asian and Pacific
Region
Total
(cubic km)

Percentage of
total water
resources

Per Capita
(cubic metres)

443.70

16.00

452.00

89.60

21.00

731.00

0.55

2.00

272.00

18.50

28.00

453.00

0.00

69.00

East Asia
PR China
Japan
Mongolia
Republic of Korea
South -East Asia
Cambodia

0.50

Indonesia

16.60

Lao PDR

0.99

Malaysia

11.60

2.00

653.00

Myanmar

3.96

0.60

103.00

<1.0
0.00

96.00
228.00

Philippines

29.50

10.00

690.00

Singapore

0.35

58.00

128.00

Thailand

31.90

18.00

599.00

Viet Nam

23.00

2.60

384.00

Afghanistan

26.10

52.00

1,436.00

Bangladesh

22.50

2.00

214.00

0.02

0.00

15.00

380.00

20.00

612.00

45.40

39.00

1,362.00

2.68

1.60

155.00

126.00

54.00

1,125.00

6.30

15.00

503.00

Azerbaijan

15.80

56.00

2,215.00

Kazakstan

38.00

30.00

2,264.00

Kyrgyzstan

11.70

24.00

2,663.00

Tajikistan

12.60

13.00

2,376.00

South Asia

Bhutan
India
Iran, Islamic Rep. of
Nepal
Pakistan
Sri Lanka
Cen tr al Asia

Turkmenistan

22.80

33.00

6,216.00

Uzbekistan

82.00

76.00

4,007.00

1,306.00

Pacific
Bangladesh

Australia

PR China

India

17.80

5.00

Fiji

0.30

0.00

37.00

New Zealand

1.92

0.00

585.00

Papua New Guinea

0.10

0.00

25.00

Solomon Islands

0.00

0.00

18.00

Source:
Indonesia

Philippines

Note:
0%

Source:
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25%

50%

Agriculture

Industry

WRI, UNEP and UNDP (1992).

75%
Domestic

100%

1.

Ertuna, C. (1995), Water Resources Development and
Management in Asia and the Pacific. Paper presented
at the Regional Seminar on Environment, Soil and
Water Management: Past Experiences and Future
Directions, 3 February 1995, Bangkok, Thailand.
2. World Resources Institute (1994). World Resources
1994-95.
According to the Government of Singapore the figures
for total withdrawal, percentage and per capita are 0.19,
32.00 and 84.00 respectively.
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Table 4.3:

Freshwater Withdrawals by Sector
in Selected Countries of the Asian
and Pacific Region
Sectoral Withdrawals (per cent)

Country/Area

Domestic

Industry

Agriculture

East Asia
PR China

6

7

87

Japan

17

33

50

Mongolia

11

27

62

Republic of Korea

19

35

46

South-East Asia
Cambodia

5

1

94

Indonesia

13

11

76

Lao PDR

8

10

82

Malaysia

23

30

47

Myanmar

7

3

90

18
45

21
51

61
4

Thailand

4

6

90

Viet Nam

Philippines
Singapore

13

9

78

South Asia
Afghanistan

1

0

99

Bangladesh

3

1

96

36

10

54

India

8

7

85

Iran, Islamic
Republic of
Nepal

4

1

95

4

1

95

Bhutan

Pakistan

1

1

98

Sri Lanka

2

2

96

Cen tral Asia
Azerbaijan

4

22

74

Kazakstan
Kyrgyzstan

4
3

17
7

79
90

Tajikistan

5

7

88

Turkmenistan
Uzbekistan

1
4

8
12

91
84

Australia
Fiji

65
20

2
20

33
60

New Zealand

46

10

44

Papua New Guinea
Solomon Islands

29
40

22
20

49
40

Pacific

Source:

1.

2.

Ertuna, C. (1995), Water Resources Development and
Management in Asia and the Pacific. Paper presented
at the Regional Seminar on Environmental Soil and
Water Management: Past Experiences and Future
Directions, 3 February 1995, Bangkok. Thailand.
World Resources Institute, World Resources 1994-95.

to around 64 per cent in the more industrialised
economies of Japan and Republic of Korea.
Furthermore, with population growth set to continue
well into the next century, the demand for irrigation
water is also likely to increase throughout the region
(Table 4.4).
However, although water use is high, there has
not been sufficient effort to promote efficient use or
reduction of wastage of irrigation water. Hence, a large
quantity of water either never reaches the crop, or is
applied excessively, resulting in waterlogging and
salinisation. The irrigation efficiency for most schemes
in the Asian and Pacific Region is only 30 to 40 per cent
(Ertuna, 1995).
2. Municipal/Domestic
Although surface water is a major source for
drinking water supply, groundwater and rainwater are
often the preferred or only source (ESCAP, 1987).
Where available, groundwater is preferred for a number
of reasons: it is usually of high quality and free of
pathogens, turbidity and colour; its temperature and
chemical composition is generally constant; and it is
relatively unaffected by short-term droughts.
Furthermore, in many arid and semi-arid regions it is
the only source of water supply.
Cities in the region which are significant
groundwater users are Lahore, where 100 per cent of
the supply is from groundwater, Beijing (69 per cent),
Mandalay (100 per cent), Dhaka (95 per cent) and Cebu
(99 per cent) (Asian Development Bank, 1993b). The
percentages of water supplied from groundwater for
various sectors of water-use in selected countries of the
Asian and Pacific Region are given in Table 4.6. The
contribution of groundwater for drinking ranged from
4 per cent in Japan, to 82 per cent in Mongolia, with
the Maldives, Nepal and the Philippines also relying
mainly on groundwater resources.
In urban households with piped water, daily use
typically ranges from 100 to 400 litres per day (l/d), and
averages about 200 to 250 l/d. For example, in New
Delhi, per capita consumption is 257 l/d, and in
Bangkok 217 l/d (Asian Development Bank, 1993b). By
contrast, in rural areas of the developing countries, the
per capita use averages only 40 to 60 l/d while, in some
island countries it is as low as 2 to 5 l/d (less than
public health requirements). In the latter cases, coconut
milk sometimes has to substitute for water during dry
spells (ESCAP, 1994).
Per capita consumption figures are generally
based on the quantity of water supplied to the water
distribution network. However, system ‘losses’ are often
very high, and much of the water remains unaccounted
for. An Asian development Bank (ADB) survey of 38
water utilities revealed that the proportion of the total
water supply that is actually used for domestic
purposes ranges from 26 to 58 per cent (Figure 4.7).

87

C H A PTER FO U R

Table 4.4:

Water Usage and Projections in Selected Countries of the Asian and Pacific Region

Country/Sector

Water use (billion cubic metres)
1975

In dia
Domestic
Industry
Agriculture
(other)
Total

11.00
15.00
354.00
–
380.00

Japan
Domestic
Industry
Agriculture
Total

12.30
18.30
57.00
87.60

1980

1985

1988-1990

2000

(1990)
25.00
34.00
460.00
33.00
550.00

33.00
57.00
630.00
30.00
750.00

13.70
16.50
58.00
88.20

15.10
15.60
58.50
89.20

(1988)
15.70
15.40
58.50
89.60

20.80
22.20
62.60
105.60

Th ailan d
Domestic
Industry
Agriculture
Total

0.79
0.94
18.80
20.53

1.13
1.19
25.50
27.82

(1989)
1.51
1.44
30.20
33.15

3.90
2.34
38.48
44.72

Viet Nam
Domestic
Industry
Agriculture
Total

1.32
1.50
35.04
37.86

1.75
2.87
40.65
45.27

(1990)
2.00
5.33
47.00
54.33

2.92
15.99
60.47
79.38

ESCAP (1994), Infrastructure Development as Key to Economic Growth and Regional Economic Cooperation, New York.

Source:

Figure 4.7:

Water Use and Unaccounted for Water Served by Utilities in Selected Cities of Asia-Pacific

Karachi
Ulsan
New Delhi
Nuku'alofa
Cebu
Penang
Rarotonga
Suva
Ho Chi Minh
Calcutta
Medan
Beijing
Honiara
Singapore
Bandung
Bombay
Seoul
Tianjin
Shanghai
Chiang Mai
Bangkok
Vientiane
Kuala Lumpur
Dhaka
Hanoi
Colombo
Manila
Hong Kong
Jakarta

Source: ADB (1993),
0%

Water Utilities Data Book, Asian and Pacific Region,
20%

40%
Domestic

Source:
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60%
Other

Unaccounted Water

ADB (1993), Water Utilities Data Book, Asian and Pacific Region, Manila.

Manila.
80%

100%
100%
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3. Industrial
Industrial water is used mainly for cooling and
cleaning. Groundwater is the primary source of
industrial supply in the region, for example accounting
for 50 to 80 per cent of the industrial water
requirements in India, the Philippines, Maldives and
Nepal, and 99 per cent in Mongolia (Table 4.5).
Fossil-fuel energy generating plants are the single
largest industrial water user in the region, with over
30 per cent of the total industrial use. The remainder is
mainly used by industries such as primary metals,
chemicals, petroleum, pulp and paper and food
processing (Ertuna, 1995). More than 80 per cent of this
water is returned to the source but it is often polluted
thermally or with by-products and wastes from
manufacturing processes. Moreover, many industrial
processes require the use of large quantities of water
for each unit of output, indicating considerable
inefficiency. Further proof of this inefficiency is that
there are significant regionwide variations between
water withdrawals among industries producing the
same product (Ertuna, 1995).
4. Other Uses
Other uses of inland water resources in the
region include hydropower generation, fisheries,
navigation, recreation and cultural use (e.g. religious).
Hydropower generation has increased significantly in
recent years in many parts of the region, by over 5 per
cent per year in some cases (Figure 4.8). For instance,
hydropower accounts for almost all of the electricity
generated in Bhutan and Nepal, and in Afghanistan,
Democratic People’s Republic of Korea, Lao People’s

Table 4.5:
Country/Area

Democratic Republic, New Zealand and Sri Lanka, more
than 50 per cent of the electricity is generated from
hydropower.
Inland waters are also an important source of
food for many people in the region. The total
freshwater fish catch amounted to about 11.3 million
tonnes in 1992, more than double the production in
1982 (Figure 4.9). Navigation is another important use
of inland waterways in many countries, where transport
by water is often the most efficient and practical option
for supplying goods to local markets and for moving
bulk cargo, agricultural and other products over longer
distances. Such is the case in parts of Bangladesh, Viet
Nam and Thailand.
The tourism and recreational potential of many
of the region’s inland water bodies is increasingly
becoming recognised. In addition to recreational water
sports, opportunities for ‘eco-tourism’ are being
exploited in areas which are rich in bio-diversity. For
example, Lake Toba in Indonesia, and Phewa Lake in
Nepal have made significant contributions to local and
national economies through tourism and recreation.

III. W ATER Q U A LITY STATU S A N D
TR EN D S
It is an unfortunate situation that enhanced
sectoral demand for water in the region is being
accompanied by water scarcity on the one hand, and
deteriorating quality on the other.
In general, water quality in the Asian and Pacific
Region is being degraded by the combined effects of a
number of factors, including salt-water intrusion,

Percentage of Water Supply Contributed by Groundwater in Each Sector in Selected
Countries of the Asian and Pacific Region
Drinking water
supply

Municipal water
supply

Industrial water
supply

Agricultural water
supply

Other

45
4
8
2
–
60
1
20
44
–
–
15

–
1
–
1
–
–
–
–
–
–
–
5

(Percentage)
Australia
20 for municipal, industrial
Bangladesh
2 for drinking, municipal, industrial
PR China
18 per cent of total
India
80 (Rural)
50
Japan
4
–
Republic of Korea
35 (Rural)
8 (Urban)
Malaysia
25 for drinking, municipal
Maldives
80
100
Mongolia
82
100
Myanmar
30
–
Nepal
60
80
Pakistan
–
–
Philippines
60
80
Samoa
70 (Rural)
3
Thailand
50
10
Source:

50-80
6
–
3
50
99
–
80
–
50
–
20

ESCAP (1991), Groundwater Quality and Monitoring in Asia and the Pacific, Water Resources Series 70, Bangkok.
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Figure 4.8:

Trend of Hydropower and Other
Forms of Electricity in Asia and
the Pacific

Thousands Gigawatt hours
2500

2000

1500

sewage ef fluent, industrial ef fluent, urban and
agricultural runoff, and other human activities. The
severity of water quality problems in the region is
summarised in Table 4.6, and the concentrations of
pollutants in selected highly polluted rivers of the
region are given in Figure 4.10. It can be seen that the
problem of pollution by pathogens is quite severe in
the South Asia, South-East Asia, the Pacific Islands and
the People’s Republic of China. Only in developed
countries such as Japan, Australia and New Zealand is
the problem relatively small. The Indian subcontinent
and the People’s Republic of China also suffer from
organic matter pollution. Salinisation is a major problem
in the Pacific Islands, while in South-East Asia,
eutrophication is significant.

1000

A.
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0
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United Nations (1993), Electric Power in Asia and the
Pacific 1989 and 1990, New York.
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New and renewable sources of energy and geothermal.

Source:
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Figure 4.9:

Inland Fisheries Production in Asia
and the Pacific, 1981-91

Million tons
12
10
8
6
4
2
0
Developing
Countries

Developed
Countries

1981
Source:
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Total

1991

FAO (1993), Selected Indicators of Food and Agriculture
Development in Asia-Pacific Region, Bangkok.

Pathogens

Pathogens come primarily from domestic sewage
that is discharged directly into watercourses, although
they can also enter water supplies from stormwater
runoff, or as a result of soil percolation from landfills or
from agricultural areas where untreated wastewater is
used on crops. Since water borne pathogens are
difficult to detect in the laboratory, water is instead
tested for more easily measured ‘indicators’, the
presence of which indicate that water is contaminated
with faecal matter. The most commonly used indicator
is the micro-organism Echerisias coliform, measured in
counts per 100 ml of water. WHO clean-water standards
require that 98 per cent of water samples from any one
area be completely free of coliform bacteria, a standard
which is rarely met in developing countries of the
region. This is primarily because sewage treatment is
very limited or non-existent in many places, where
domestic sewage is frequently discharged untreated into
surface waters. Urban rivers in particular have been
observed to have a high level of faecal contamination.
The level of coliforms typically found in many of the
region’s rivers (500 per 100 ml) far exceed the
maximum recommended for potable supplies (10 per
100 ml), and even that which defines surface water as
polluted (100 per 100 ml). In some developing
countries, river pollution from raw sewage can even
reach levels thousands of times higher than the
recommended safe limits for drinking and bathing. With
no sewage disposal system, Bangkok alone discharges
an estimated 10,000 metric tonnes of raw sewage and
municipal waste into its rivers and canals each day.
Even in a newly industrialised country such as
the Republic of Korea, about 43 per cent of the total
pollution load of rivers comes from sewage. As of 1994,
sewage treatment plants in the Republic of Korea
treated only 42 per cent of municipal wastewater
(Ministry of Environment, 1995). In Viet Nam, Hanoi
City releases several thousand cubic metres of untreated
sewage containing organic toxins, bacteria and parasites
directly into inland waters daily, whilst Ho Chi Minh
City discharges hundreds of thousands of cubic metres

IN LA N D W ATER S

Table 4.6:

Water Quality Issues in the Asian and Pacific Region

Quality issues

South Asia

South-East Asia

Pacific Islands

PR China

Japan, Australia
and New Zealand

Pathogenic agents

1-3

1-2

2-3

1-3

0-1

Organic matter

1-3

0-2

0-1

1-3

0-1

Salinization

0-1

0-1

0-3

0-2

0-1

Nitrate

0-1

0-1

1-2

0-2

0-1

Fluoride

0-1

0

0

0-2

0

Eutrophication

0-1

0-3

0

0-2

0-1

Heavy metals

0-1

0-2

0-1

0-2

0-2

Pesticides

0-1

0-1

0-1

0-1

0-1

Sediment load

0-2

0-2

0-1

0-1

0-1

0

0-1

0

0-1

0-1

Acidification
Source:
Note:

ESCAP (1991), Groundwater Quality and Monitoring in Asia and the Pacific, Water Resources Series No. 70, Bangkok.
0 – No pollution or irrelevant
1 – Some pollution, water can be used if appropriate measures are taken
2 – Major pollution
3 – Severe pollution affecting basic water uses.

of sewage into the Mekong River (Government of
Viet Nam, 1991).
In the Philippines, water pollution in Metro
Manila is caused by increased domestic and industrial
discharges. Many urban areas lack an efficient sewage
collection system and only about 12 per cent of Metro
Manila’s population is served by a sewerage system
(Ganapin, 1992). As a result, the Laguna de Bay is
already in a hyper-eutrophic state due to pollution
loads from domestic and industrial waste (Government
of the Philippines, 1992).
In Sri Lanka, most human waste is discharged
untreated into rivers, for example in Colombo, where
nearly 75 per cent of sewage is discharged untreated

B ox 4.1:

into the Kelani River (International Institute for
Environment and Development, 1992). In India,
coliform levels pose a serious problem in many urban
locations on the Ganges and in several sections of other
rivers (Central Pollution Control Board, India, 1992).
The Ganga Action Plan started in 1985 to clean up the
Ganges, however, has shown some positive results in
controlling municipal and industrial pollution (Box 4.1).

B.

O rganic M atter

Organic matter is the most common pollutant
discharged into watercourses. The primary source is
domestic sewage, but industrial effluent, such as that
from tanneries, paper mills and textile factories, are also

C ontrolling Pollution in the G anges

To Indians, the Ganges – or, as they call it, Ganga –
is more than just a river that provides water and supports
agriculture. Hundreds of millions consider it holy. Pilgrims
throng to the Ganges to bathe in its waters or cast the ashes
of a cremated body adrift, thereby freeing the soul from the
eternal cycle of death and rebirth.
Cleaning up the Ganges is a staggering task. The
river is more than 2,500 kilometres long and on its banks
are 25 of India’s largest towns with populations exceeding
100,000. They generate nearly 1,400 million litres of sewage
every day. In 1985, the Central Ganga Authority (CGA) was
created to implement a plan to clean up the most polluted
sections of the river, in Uttar Pradesh, Bihar, and West
Bengal. The project’s first phase aimed to intercept, divert,
and treat 870 million litres of sewage a day; 405 million
litres per day had been diverted as of December 1991.
The Ganga plan includes sewage treatment plants,
low-cost sanitation facilities, electric and more efficient

wood-based crematoria and, on the waterfront, regulation
of traffic, separate sites for washing clothes, and the
construction and renovation of bathing ponds. The
government has gone so far as to introduce into the river
specially bred snapping turtles that eat corpses, but do not
nip bathers.
Controlling industrial pollution requires building
effluent treatment plants, enforcing quality standards, and
closing polluting units, if necessary. The CGA identified 68
industrial units as heavy polluters. By 1992, 43 of these had
installed effluent treament plants and seven were in the
process of doing so, 10 units were closed, and action had
been initiated against the remaining eight.
Sources:

Ministry of Environment and Forests, India (1992),
Annual Report, 1991-92, New Delhi.
World Resources Institute (1994), World Resources
1994-95, New York.
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Figure 4.10:

Source:

92

Pollution Status of Selected Rivers of Asia and the Pacific

UNEP (1993).
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4.2:
Unmanaged wastes
often find their way into
waterbodies causing
pollution.

Zapote Rivers – are now biologically dead (Government
of the Philippines, 1992). The same problems exist in
various riverine systems in other parts of the country.
Many other rivers and water bodies in Asia and
the Pacific are becoming saturated with organic
compounds, and there are declining levels of oxygen in
over half of the rivers monitored in Asia (Brandon and
Ramakutty, 1993). This situation poses a major threat to
both human health and aquatic life. Lakes all around
Colombo in Sri Lanka are becoming severely polluted,
and mass fish mortality in Beira Lake has been
correlated to high organic content and the absence of
dissolved oxygen. Likewise, the ditches and streams
feeding the Kunawa lagoon and Northern Bolgoda lake
system often become anaerobic and produce hydrogen
sulphide (International Institute for Environment and
Development, 1992).

C.
significant sources. The oxygen required for breaking
down or decomposing organic matter is taken from the
surrounding water, thus diminishing its total dissolved
oxygen content. The amount of oxygen required for
microbial decomposition can be measured as
biochemical oxygen demand (BOD). Another common
variable used to estimate amounts of organic matter
present in water is the chemical oxygen demand
(COD), which indicates through chemical reactions the
oxygen required to oxidize organic compounds.
In the Asian and Pacific Region, the waters in
South Asia and the People’s Republic of China are most
severely polluted by organic matter from sewage and
processing industries such as pulp and paper and food.
Similar conditions are also found in South-East Asia. A
detailed study of Surabaya River in Indonesia, found
that 80 per cent of the river’s pollution was caused by
industry, despite the heavy discharge of domestic
waste. The major polluters were pulp and paper,
monosodium glutamate, dyes, sugar, tiles, coconut
oil and metal fabrication industries. Of 28 firms
surveyed in detail, only four complied with applicable
BOD standards, and eleven with COD standards.
Additionally, the four major polluters contributed 94 per
cent of the total BOD load from all of the sources
surveyed. Through direct intervention by the governor’s
office, compliance by these four firms was achieved in
late 1987. However, although this helped considerably,
pollution levels in the Surabaya were still high in
1991/92, with average BOD and COD levels above the
acceptable level for domestic water-use.
In the Philippines, about 69 per cent of a total of
15,000 industrial firms are located in Metro Manila.
These include industries such as textile mills, chemical
factories, paper mills, distilleries, food manufacturing
plants, plastic plants, soap and detergent factories and
tanneries. As a result, four major river systems – the
Pasig, Tullahan-Tenejeros, San Juan and Paranaque-

N utrients

Small doses of nutrients are essential to the
metabolism and growth of all aquatic organisms.
However, man-made sources of nutrients, such as the
organic matter in municipal wastewater and run-off
from fields fertilised with chemicals and manure, can
upset the natural balance of aquatic ecosystems. The
enrichment of water with nutrients, especially
phosphorus and nitrogen, often leads to enhanced
plant growth (algal blooms) and depleted oxygen levels
as the plant material decays. In the People’s Republic of
China, the growth of algae stemming from human,
agricultural and industrial wastes has reduced oxygen
levels in rivers to the point that recent sampling near
urban areas indicated that only 5 of out 15 river reaches
would support fish (World Bank, 1992). Although not
always man-induced, the problem is often linked to
organic waste and agricultural run-off. The first signs of
eutrophication came to light only about 30 years ago.
Today 54 per cent of lakes and reservoirs in the Asian
and Pacific Region are eutrophic, and the figure is
rising (UNEP, 1994).
Fertiliser-use in the region has increased
substantially in recent years, especially in developing
countries where intensive irrigation allows for double
or triple-cropping. Use of nitrogen fertilisers increased
4.3:

Siltation of rivers is common in Asia-Pacific due to soil erosion.
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two or threefold in many countries during the last three
decades. As a result, there has been a marked increase
in surface and groundwater pollution caused by direct
leaching of fertiliser residues from agricultural land. For
instance, Indonesia, Malaysia, the Philippines, Republic
of Korea and Thailand have experienced increasing
contamination (ESCAP, 1992a). Pollution caused by the
leaching of nitrogen fertilisers has also been detected in
the groundwater in many areas of India. In Haryana, for
example, some wellwater is reported to have nitrate
concentrations ranging from 114 milligrams per litre
(mg/l) to 1,800 mg/l, far above the national standard of
45 mg/l (World Resources Institute, 1994). Nitrate
pollution also exists in groundwater in Lao People’s
Democratic Republic, Malaysia, the Republic of Korea,
Fiji (to a lesser degree), Indonesia and Papua New
Guinea (UNEP, 1990).
Poor fertiliser storage, as is the case in Sri Lanka,
also facilitates leaching and contamination of
groundwater. Wells as far as one kilometre from a
fertiliser complex in Hunuptiya contain water which
fails to meet drinking water standards, while water in
the immediate vicinity of the complex is unfit even for
bathing (International Institute for Environment and
Development, 1992). Pollution of freshwater lakes by
nitrogen and phosphorus is also common in the
People’s Republic of China (National Environment
Protection Agency, China, 1992).

D.

H eavy M etals and Toxic C hem icals

Heavy metals including cadmium, chromium,
copper, lead, nickel, and zinc are released in water due
to both direct and indirect causes of human activities,
such as the processing of ores and metals, the industrial
use of metal compounds (chromium in tanneries, for
example), leaching from domestic and industrial waste
dumps and mining operations, and the use of lead
pipes. Industrial and mining activities are major
contributors to the increasing trend of heavy metal
contamination of waterbodies. Moreover, there is a
clear risk of increased heavy metal pollution as the
region’s industrial sector expands to include modern,
highly polluting manufacturing industries such as
synthetic chemicals, electronics and electroplating.
Already the median level of dissolved mercury from a
range of sampling sites in Asian rivers (0.2 micrograms
per litre) far exceeds the recommended standard of
0.001 micrograms per litre (Brandon and Ramankutty,
1993). More specifically, in Indonesia, high concentrations of chromium, cadmium, mercury and selenium
have been detected along the river adjacent to the
Tangerang Industrial Zone (IIED, 1994).
In the People’s Republic of China, the daily
discharge of wastewater and solid wastes by large and
medium scale industrial enterprises has reached
80 million tonnes and 1 million tonnes respectively. In
Beijing alone, there are some 5,700 industrial
enterprises (excluding township and village enterprises)
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many of which release toxic wastes. Altogether, they
produce about 1 million cubic metres per day of
contaminated wastewater, contributing approximately
45 per cent of the volume and 60 per cent of the total
water pollution load in the municipality. Furthermore,
the Songhua and Liaohe River Basins, the Yangtze River
within major cities, branches of the Pearl River, the
Huaihe River system and the Haihe River Basin are all
seriously polluted. Among the main pollutants
identified are arsenic and mercury (National
Environmental Protection Agency, China, 1994).
The contribution of mine tailings to heavy metal
pollution has been significant in certain areas of
Malaysia, Papua New Guinea and the Philippines
(ESCAP, 1992b). Bangladesh and Pakistan are also
known to be affected but the problem is not yet severe
(ESCAP, 1991). Chemical substances, such as DDT,
PCBs and industrial solvents, which originate primarily
in industries such as coal mining and petrol refining,
and in textiles, wood pulp and pesticide factories, are
also increasingly being found in the rivers of the region.
They are released into the environment through urban
and agricultural runoff, atmospheric fall-out and urban
and industrial wastewater.

E.

Silt and Salt

Many rivers, lakes and reservoirs in the region,
are suffering from siltation caused by accelerated soil
erosion through the overuse or misuse of arable,
grazing and forest land within their catchment areas. In
fact, the concentration of suspended solids in rivers and
lake water is often closely correlated with the
percentage of land in the catchment that is devoted to
agriculture. The suspended load per square kilometres
in Asian rivers is 3 to 8 times the world average. The
People’s Republic of China, South and South-East Asia
are the worst cases. Hawang He River of People’s
Republic of China carries the largest sediment load in
the world. The Indus River in Pakistan has the fifth
largest sediment load in the world, with annual erosion
over the whole basin estimated at 4.49 tonnes per
hectare (very severe). Worse, this overall figure masks
the particularly serious situation along the river banks.
In the Tarbela catchment area of the Indus basin, for
example, soil erosion has been measured at 2-4
kilogrammes annually per square metre, which is
equivalent to about 20-40 tonnes per hectare.
Poor catchment management has often led to
high levels of sedimentation in reservoirs and water
bodies, reducing the efficiency of irrigation systems and
shortening the lifespan of many dams and reservoirs. In
the first 10 years (1975-85) after construction of Tarbela,
on the Indus, the biggest earth fill dam in the world,
the reservoir lost a full 14 per cent of its storage
capacity. Improvement measures have to date proved
unsuccessful and the siltation of the reservoir continues.
It is claimed the Indus goes through such difficult
country, and that it carries such a high sediment load,
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that little can be done to reduce the load by improved
watershed management.
A recent UNEP/ILEC survey of lakes and
reservoirs showed that 14 per cent of those in the Asian
and Pacific Region have serious siltation problems
(UNEP, 1994). In Cambodia, heavy siltation of Tonle
Sap Lake resulting from deforestation in the upper
catchment has been reported to have significantly
reduced its depth and decreased its fish yield (Box 4.2).
The rapid advance of sedimentation and land
reclamation works have also resulted in the shrinkage
of Lake Dongting in Central China, which receives
flood water from the Chiang-Jiang (Yangtze River) every
summer. Some 50 years ago it stood at 6200 sq.km,
whereas now it only covers 2740 sq.km. The lake is
currently accumulating new sediments at a rate of
5-6 centimetres per year, as a result of extensive
cultivation in the steep slopes of the upper catchment.
If this continues, the lake, with an average depth of
6.7 metres, will be completely silted in some 100 years.

B ox 4.2:

Salt content in surface and underground water
has also reported to be increasing in some countries of
the region. One cause is that salts dissolve in irrigation
water as it percolates through the soil; another is that
excessive abstraction, e.g. for irrigation, has in some
cases such as Bangladesh has led to saline intrusion
from adjacent seas as piezometric heads in freshwater
aquifers fall below sea levels. Altogether twenty-five
locations in Bangladesh have been identified as
vulnerable to saltwater intrusion. These include the
Brahmaputra-Jamuna floodplain, the Chalan Beel area,
the Atrai-Hurasagar drainage basin, the Southwest
Jessore area, polders in the Khulna area, the Sunderban
area, the Sitalakhya River, the Dhaka City area, the
Southern Sylhet area, the Gumti basin, the Lower
Meghna and the Central Noakhali area (Ministry of
Environment and Forest, Government of Bangladesh/
IUCN, n.d.). Also, in Thailand’s Chao Phraya Basin,
dry-season river flows are carefully managed to
maintain the saline/freshwater balance in the delta.

D eclining Fishstock in Tonle Sap

Because of its sh eer size and s eemingly
inexhaustible fishstock, Tonle Sap Lake, or the Great Lake
of Cambodia, is one of the richest freshwater fishing
grounds in the world. Its fishstock includes freshwater
dolphins and large catfish, with a size up to 250-kg. The
fishstock, however, has been declining year after year and
the water temperature has increased noticeably. Dolphins
no longer come to the lake, but instead stay upstream in
the Mekong. The catfish, which is a protected species in
Cambodia, smaller now, weighing 20-50 kg, rarely reaching
100 kg. The rate of siltation in the lake has also doubled
from its 1960 rate, to four centimetres a year. The siltation is
thought to have reduced the lake’s depth in the dry season
from 0.5 metres in the late 1960s to 0.3 metres in 1990.
Together with the Mekong River and the Tonle Sap
River, the Tonle Sap Lake is central to a unique
hydrological regime found only in Cambodia. Seven
provinces with a total population of around 4.1 million,
nearly half of the country, surround the lake. During the
wet season, the flow of the flood waters of the Mekong
River is so great that its outlets through the delta are unable
to support the volume of the water. Instead of flooding its
banks, the waters of the Mekong push northward to the
Tonle Sap River, reversing its flow, to empty into the lake
and increase its size from about 2,600 square kilometres to
25,000 square kilometres at the time of peak flooding. After
the monsoon, the water flow of the Tonle Sap River reverts
to normal and water drains out of the lake. Tonle Sap Lake,
thus, acts as a buffer for the flood waters of the Mekong
River.
Cambodia’s unique hydrological system is central to
the national economy in that it supports fisheries,
agriculture and water transport. Inundation of the forest
surrounding the lake during the wet season brings about

the deposition of huge amounts of external organic matter
into the aquatic system, resulting in plankton blooms and
surges in fish production. Substantial fish migrations from
the lake during the dry season help to restock fisheries in
the Mekong River and in many tributaries. Soil is generally
poor in most of Cambodia, but the annual flooding of areas
close to the Mekong River basin leaves the soil fertile. Tonle
Sap Lake, together with the flooded surrounding forest,
represents the heart of Cambodia’s fishery resources. It is
estimated that the annual catch amounts to 50,000-60,000
tonnes, which represents 75 per cent of the national inland
fish catch and aquaculture production.
Although the cause of the heavy siltation and its
ecological impact on the fish still have to be definitely
determined, experts from Cambodia’s Directorate for Nature
Protection of the State Secretariat for the Environment and
the Siem Reap Service of Agriculture mention several
possible causes. These include deforestation in the upper
reaches of the Tonle Sap watershed and the inundated
forests surrounding the lake; gem mining in western
Battambang, whose waterways connect with the lake.
Overfishing; fishing with destructive equipment; increased
boating; and increased activities along the main rivers and
shores of the lake are also contributing to fish depletion.
Cambodia has applied to UNESCO to register the
lake as a World Heritage Site. The application comes in
view of the great potential for the lake’s development in
fisheries, agriculture, irrigation, navigation and tourism,
which requires coordination of many ministries and seven
provincial authorities. If it qualifies, Cambodia will receive
international assistance to study the lake and build the
institutional capacity to manage it.
Source:

ESCAP (1994b).
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F.

R adioactive C ontam ination

Radioactive waste disposal is not considered to
be a significant problem as yet in the Asian and Pacific
Region as a whole, however, radioactive elements do
occur naturally in some areas. For example, radioactive
elements are known to occur in natural groundwater of
several mining provinces in Australia (ESCAP, 1991). In
the Coronation Hill orebody, in tropical Northern
Australia, about half the water boreholes contain
unacceptably high levels of lead, zinc and radioactive
elements. At the Koongarra ore body, in the same
region, an international project team is monitoring the
levels of the naturally occurring radioactive elements in
groundwater and soils near the uranium orebody, in
order to gain baseline data for comparisons with
radioactive waste disposal sites.

IV.

EN V IRO N M EN TA L IM PAC TS O F
U N SU STA IN A B LE W ATER
R ESO U R C ES D EV ELO PM EN T

Besides growing scarcity and deteriorating
quality of freshwater in the region, a mounting concern
in recent years has been the unsustainable development
of water resources. Massive increases in demand for
water in recent years necessitated exploitation of both
surface and groundwater in the Asian and Pacific
Region, through large scale projects such as dams, deep
wells, reservoirs and irrigation systems. Many of these
projects have serious impacts on the environment.

A.

Surface W ater U tilisation

Each year, millions of cubic metres of water are
abstracted from the region’s rivers, streams and
reservoirs for human consumption and use. Irrigation,
B ox 4.3:

A ral Sea D isaster

The Aral Sea, lying among the Central Asian
Republics was once the world’s fourth largest lake, but now
ranks only sixth. Owing to the dry climate, 90 per cent of
the cropland in the republics is irrigated. As production
expanded during the 1960s and 1970s, increasing amounts
of water were diverted from the region’s two major rivers,
the Amu Darya and Syr Darya, which are the only sources
of replenishment for the Aral Sea other than meagre
rainfall. By 1980, flows in these rivers’ lower stretches had
been reduced to a trickle, and the sea had contracted
markedly. The Aral’s surface area has shrunk by more than
40 per cent since 1960, its volume has dropped by two
thirds, and the salinity levels have tripled. All native fish
species have disappeared, decimating commercial fisheries.
At present rates of inflow, the Aral will continue to shrink
and by the year 2000 will be reduced to two-thirds of its
present, already much diminished size.
Half of the investment in agriculture in the Aral Sea
basin over the past 30 years went into irrigation. However,
the irrigation canals are mostly unlined, and much water is
lost. The Sea has been shrinking since the beginning of the
1960s, while the salt concentration of the lake water has
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in particular, has been a major user, and has had
significant environmental impacts, such as land
degradation through waterlogging and salinisation,
depleted aquifers, shrinking lakes and inland seas, and
the destruction of aquatic habitats.
1. Impacts of Over-Withdrawal
There is evidence that surface water has been
over-abstracted in certain parts of the region, leading to
environmental degradation. The case of the Aral Sea in
Central Asia, which has reduced in size by 40 per cent, in
volume by as much as 60 per cent, and lost almost all of
its native organisms during the past 30 years, is the best
known example (Box 4.3). Similar symptoms are said to
be common in other arid zone lakes such as Balkhash
(Kazakstan), and Chinghai (People’s Republic of China).
Also, increased use of water for hydroelectric power
generation and irrigation led to a drop of 18 metres in
the water level, and caused considerable eutrophication
in Armenia’s Lake Sevan between 1935 and 1976. The
Indus in Pakistan and Brahmaputra in Bangladesh are
two other examples where over-abstraction upstream is
affecting the ecology of deltaic areas.
2. Land Degradation
By far the most pervasive damage to land that
stems from bad irrigation practise is waterlogging and
salinisation of the soil. Inadequate drainage, seepage
from unlined canals and overwatering of fields has led
to increased water tables in many areas. As a result,
root zones eventually become waterlogged, depriving
plants of oxygen and inhibiting their growth.
Furthermore, waterlogging can exacerbate salinity by
concentrating salts when surface evaporation takes
place and by drawing salts from lower reaches of the
soil profile into the root zone.

been increasing. Part of the former lake bottom is now a
salty desert, and its salts are spread to far distances by the
wind, affecting croplands’ soil and food production. The
ecological damage has led to unacceptable drinking water
quality, a high salt content in the air and high levels of
pesticide residues.
The environmental degradation has had a direct
impact on human health in the Aral Sea basin. In the lower
reaches of the Syr River, morbidity rates have increased
20 times over the past 20 years. Infant mortality in some
districts exceeds 110 per 1000 live births-three times the
average for the former Soviet Union and comparable to
figures for the least developed countries. Infant mortality in
the autonomous Republic of Karakalpakskya is seven times
the all-Union level and more than 90 per cent of the
population there suffers from anaemia. Some 46 per cent
of women have genetic disorders of different kinds and in
the capital Nukus the breast milk of all the 35 mothers
sampled was unsuitable for feeding. Clearly, the area close
to the lake is in a state of environmental catastrophe, and
the whole of the Aral Sea basin is not faring very much
better.
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a major social problem associated with dams and
irrigation systems. (Box 4.4).

B.

4.4:

Even cars can end up as waste in water bodies.

Applying 10,000 cubic metres of water to a
hectare per year (which is a fairly typical irrigation rate)
would add between 2 and 5 tonnes of salt to the soil
annually (Postal, 1990). Good irrigation practise would
limit the salt accumulation, and ensure that good
quality water was applied regularly to flush out existing
salt deposits.
However, aerial views of abandoned irrigated
areas in South Asia reveal vast expanses of glistening
white salt, on lands degraded by salinisation. In India,
for example, salinity is estimated to have reduced yields
for some 20 million hectares of arable land, and an
additional 7 million hectares have been abandoned as
salty wasteland. The People’s Republic of China has
about 7 million hectares of saline and alkaline
agricultural land, and Pakistan 3.2 million (Postal,
1990). (see Chapter 1).
3. Impacts of Dams and Reservoirs
Given the seasonality of rainfall in the region,
dams and impounded reservoirs are an essential part of
the water management system that provides for
irrigation, flood control, water supply, and power
generation. Given the rapid growth in demand for
energy, hydropower offers one of the more
environmentally sustainable modes of power
generation, compared to the use of fossil fuels or
nuclear power. As a result, it is estimated that Asia has
over 20,000 large dams with heights of over 15 metres,
more than 90 per cent of which were built after 1950.
Dams have a local impact on the environment such as
loss of forest, agricultural land, and other natural
habitats due to inundation, but also have significant and
far-reaching impacts downstream. Dams affect aquatic
life by changing river regimes, blocking migration paths
and altering habitats. Reduced downstream flows affect
estuaries, with changes in the rate of sedimentation,
leading to coastal realignment and saline intrusion into
coastal wetlands. Some reservoirs pose localised risks to
human health by introducing water-related diseases
(schistosomiasis, malaria, onchocerciasis, and Japanese
B encephalitis). Displacement of people has also been

G roundw ater U tilisation

Groundwater utilisation becomes unsustainable
when abstractions exceed recharge rates on a long-term
basis. Groundwater is the primary source of water in
most Pacific Island developing states, parts of Viet Nam,
more than half of the Australian continent, many cities
and towns in New Zealand, and in countries with rapidly
growing economies such as Thailand and Malaysia.
1. Resource/Pr oduction Losses and Land
Subsidence
In many countries of the region, falling water
tables signify that groundwater withdrawals have
exceeded the rate of replenishment. Consequentially,
incidence of the depletion of sources and land
subsidence have been reported from many parts of the
region including India, Pakistan, the People’s Republic
of China and countries of South-East Asia. Heavy
pumping in parts of the Southern Indian state of Tamil
Nadu, for example has reportedly resulted in water
levels falling by as much as 25-30 metres. Groundwater
assessments for Malé in the Maldives demonstrate that
water supply for human consumption is now reaching a
crisis point. The depth of the existing freshwater lens
has shrunk from 21 metres in the early seventies, to just
three metres today. Furthermore, calculations suggest
that, at the current rate of withdrawal, the freshwater
supply will be exhausted in the next few years. As a
result, Malé now has to rely on expensive desalinisation
plants for the supply of freshwater. Over abstraction
from groundwater has also dramatically depleted
freshwater lenses on other populated islands of the
Maldives, (Ministry of Planning and Environment,
Republic of Maldives, 1992).
In the People’s Republic of China, important
wheat growing areas of the northern plains are under
serious potential threat where groundwater reserves
have been depleted by as much as 84 per cent (WRI,
1994). Furthermore, the cities located in this region are
severely affected by land subsidence, which has caused
extensive infrastructure damage. For example, in the
late eighties, ground had subsided in Beijing by as
much as 0.6 metres over an area of 600 square
kilometres, while in Tianjin, an area of 400 square
kilometres had subsided by up to 2.5 metres. A further
45 large and medium-sized cities in the People’s
Republic of China have reported land subsidence,
including Guiyang, Zunyi and Liupanshui (National
Environmental Protection Agency, China, 1992).
Some cities of South-East Asia such as Bangkok
and Jakarta have also suffered from land subsidence
due to over-abstraction from groundwater reserves. In
Bangkok, for instance, this has amounted to land
subsiding by 0.5 to 0.6 metres in places over the last
20-25 years, which has aggravated the city’s flooding
problems.
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B ox 4.4:

D am Projects U nder Increasing O pposition

Much of the opposition to the construction of large
dams comes from local community groups who will lose
their homes and farmland when reservoirs are built and
eventually filled up with water. Backing them are a range of
local and international groups, scientists and politicians.
The damming of the Three Gorges on People’s
Republic of China’s Yangtze River has been controversial.
The aim of the dam is to generate electrical power
desperately needed to support Country’s rapid economic
growth. Estimates show that People’s Republic of China’s
power output must rise by 8 per cent annually to keep
pace with a 6 per cent annual increase in gross national
product. The dam is also envisioned to relieve the danger
of flooding in the chronically flood-prone middle and lower
reaches of the Yangtze River Valley and to improve
navigation along the r iver. In addi tion, i t would
substantially reduce emissions of sulphur dioxide and
carbon dioxide resulting from the burning of coal. By
lowering the demand for coal, the dam would likewise ease
pressure on the overburdened rail transport network.
If implemented, the Three Gorges Dam will be the
world’s largest and most complex hydroelectric dam. Its
projected capacity is 17 million kilowatts, with an annual
power generation of 84 billion kilowatt-hours. The project
will supply power mainly to the Central China grid of
Hubei, Hunan, Henan, and Jiangxi, and to the Eastern
China grid of Shanghai, Zheijang, Jiangsu and Anhui. It will
take 15 to 18 years to build and cost (in 1990 prices) about
US$10.57 billion. The dam would stand 185 metres high
and store 39.3 billion cubic metres of water.
Because of the project’s social and ecological
impacts, there is considerable opposition to the project
both inside and outside People’s Republic of China. It is
estimated that the reservoir will partially or completely
inundate 2 cities (Fuling and Wanxian), 11 counties, 140
towns, 326 townships and 1,351 villages. About 23,800
hectares of cultivated land will be submerged. More than
1.1 million people would have to be resettled in nearby
hillsides and in new towns and urban areas to be
constructed by the government. Wastelands would be
reclaimed for cash crops. Many critics believe that
resettlement, which would eat up about one-third of the
project cost, would fail, in the light of its scale and the poor
record of most other resettlement efforts.
There is considerable concern that the project would
further threaten the Yangtze River’s rare and endangered

2. Salt-Water Intrusion and Pollution
Salt-water intrusion is another serious problem
associated with groundwater abstractions. Large
numbers of the region’s urban population living in
coastal areas have been affected, including those of
Australia, Bangladesh, People’s Republic of China,
Fiji, Guam, India, Indonesia, Japan, Kiribati, the
Maldives, New Zealand, the Philippines, Thailand and
Viet Nam.
Intrusion occurs when the water levels in
freshwater aquifers are lowered to a point where
salt-water can invade aquifers bearing freshwater. As
groundwater is extracted from wells, the salt-water
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aquatic life, notably the Chinese sturgeon fish, the Chinese
river dolphin, the finless porpoise and the Chinese alligator.
The dam and reservoir would destroy some of Country’s
finest scenery and an important source of tourism revenue.
Critics also maintain that silt buildup behind the dam would
lessen reservoir capacity and impede power generation.
The trapping of this silt would deprive downstream regions
and the river’s estuary of vital nutrients. In addition, there
are fears that the dam and reservoir would increase the risk
of salt water intrusion, because of reduced river flow, and
induce earthquakes and landslides.
In Thailand, conservationists regard the Mae Wong
dam project, which will be built at Mae Wong National Park
in Kampaeng Phet and Nakhon Sawan provinces, as
“legalised deforestation”. They fear that, besides the
inundation of 10,000 rai of forest, the project will pose a
grave threat to the Huay Khakaeng Wildlife Sanctuary. The
Mae Wong National Park serves as a buffer zone for the
sanctuary. Another dam project in the country, the Kaeng
Sua Ten dam project, is also under fire. Some of the major
points of criticism are the loss of the remaining natural
golden teak forest in the country, the site’s seismicity, the
quality of the water to be contained in the reservoir, and
the reduction of wildlife population and habitat.
A World Bank environmental expert believes that
good dam designs can eliminate most adverse
environmental impacts. He suggests that dams with small
reservoirs that do not displace large numbers of people, or
“run of river” dams, that allow water and silt to flow
through may be a better option.
Sources:

Anonymous (1994), “Irrigation study on dam project
under criticism”, Bangkok Post, 26 July: 2.
Center for Conservation Biology, Mahidol University
(1992), Rapid Assessment of Forest/Wildlife/River
Ecology in Area Affected by Kaeng Sua Ten Dam.
Chatterjee, P. (1994), “Searching for dam straight
answers”, Bangkok Post, 21 July: 31.
Paranjpye, V. (1988), Evaluating the Tehri Dam: An
Extended Cost Benefit Appraisal, Indian National Trust
for Art and Cultural Heritage (INTACH), New Delhi.
Ryder, G. (ed.) (1990?), Damming the Three Gorges:
What Dam Builders Don’t Want You To Know, Probe
International, Ontario.
Vorapien, P. (1993), “Conservationists call for a rethink
on Mae Wong dam project”, Bangkok Post, 1 April: 5.
World Resources Institute (1994), World Resources
1994-95, New York.

slowly moves through the water-bearing beds in the
direction of the wells. Such contamination manifests
itself in gradual increases in the salt content of the
water being abstracted. In Thailand, the rapid lowering
of the water table due to excessive extraction has
caused the shallow aquifers in Bangkok to become
contaminated with salt-water from the nearby ocean.
Identical problems have occurred in Manila and Jakarta.
Besides pollution from salt-water, groundwater
reservoirs in many cities are also increasingly being
polluted by cesspools, septic tanks, leaking sewers and
poorly designed landfill sites, and leaching from
improperly disposed wastes.
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V.

W ATER M A N AG EM EN T PO LIC IES
A N D PRO G R A M M ES

A.

N ational

The growing scarcity and deteriorating quality of
water resources in many parts of the region has already
raised serious concerns among policy makers. The
trends of rapid population growth and rising domestic
needs, along with growing water demands due to
intensification of agriculture and expansion of the
industrial, tourism and service sectors have added to
this concern. Consequently, water management is
becoming a critical issue in many countries of the
region, requiring appropriate policies and programmes
and the adoption of both curative and preventive
measures.
A survey conducted by the ESCAP secretariat
found that most countries in the region have existing
water policies (Table 4.7). However, a major weakness
in most of these policies is their failure to take into
consideration the sectoral inter-dependencies within
river basins. This has resulted in environmental damage
to watersheds, land and water resources as well as
financial waste and poor service. Ill-managed
investments have also resulted from the failure to link
water resource development to land use patterns and
trends, especially in urban areas. While water pricing

Table 4.7:

and other financial incentives have increasingly featured
in providing supplies and managing demand, there are
still significant gaps in the form of appropriate legal,
regulatory, and administrative frameworks, and
guidelines for water allocation. The survey also
revealed that 40 per cent of the countries covered were
not satisfied with the existing legislative framework and
regarded it as inadequate (Table 4.7).

Status of Water Management in Some Countries/Areas of Asia and the Pacific, 1990

Country/Area
Afghanistan
Australia
Bangladesh
PR China
Fiji
Hong Kong
India
Indonesia
Japan
Malaysia
Myanmar
New Zealand
Pakistan
Papua New Guinea
Philippines
Republic of Korea
Singapore
Sri Lanka
Thailand*
Viet Nam
Source:

4.5:
Dams and
reservoirs, although
useful, can have
serious impacts on
the environment.

Water policy statement
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
...
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Water Legislation
Adequate
Adequate
Inadequate
Adequate
Inadequate
Adequate
Inadequate
Adequate
Adequate
Inadequate
Adequate
Inadequate
Adequate
Adequate
Adequate
Adequate
Adequate
Inadequate
Inadequate
Inadequate

National Plan

Central Coordinator

Adequate
Adequate
Inadequate
Adequate
Inadequate
Adequate
Inadequate
Adequate
Adequate
Inadequate
Adequate
Inadequate
Adequate
Adequate
Adequate
Adequate
Adequate
Inadequate
Inadequate
Inadequate

Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
...
Yes
Yes
Yes
Yes
Yes
No
No
Yes
Yes

United Nations (1991), Economic and Social Commission for Asia and the Pacific.
* 1989 data.
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The main aim of the water policies to date has
been to meet the growing needs for supply, while
reducing capital investment and protecting the quality
of water. Over the past several decades, governments in
the Asian and Pacific Region have embarked, and are
continuing to embark, on ambitious water resource
development programmes including construction of
dams and reservoirs to meet the growing and
diversifying needs of their economies. To date, these
projects have helped countries in the region achieve
tremendous growth in agricultural production.
Given the need for future growth, major water
development projects are envisaged, including
transferring water across river basins. For example, the
needs of the 300 million people living on the North
China Plain could be met by water transfers from the
Chiang jiang, 1,000 kilometres to the south. Thailand is
also considering ways to supply Bangkok with water
whilst accommodating agriculture in the Chao Phraya
basin through water imports from the Mekong. In India,
the Garland Canal Scheme was proposed long ago to
utilise surplus water in rivers of North India to balance
deficits in peninsular India. However, whilst these
projects are clearly providing economic and social
benefits, they may also have adverse environmental and
social consequences that require attention.
Past evidence shows that implementation of
many large-scale water projects has involved conflicts
and tradeof fs. For example, while increase in
agricultural yields and rural incomes in India was

Figure 4.11:

achieved through investment in water resource
infrastructure, it also entailed large, involuntary, human
resettlement with social costs. Similarly, groundwater
irrigation in Bangladesh raised farm incomes but also
threatened long-term groundwater availability and
quality. It is therefore necessary that a country’s policies
and actions should be formulated with such interdependencies in mind. Fortunately, there are also other
choices which invoke fewer conflicts. Sustainable
forestry management in Indonesia, for example, has
preserved watersheds, sustained water yields and
prevented erosion and siltation. Also, industrial
development throughout the People’s Republic of
China has improved water-use efficiency and reduced
water demand and water pollution.
1. Demand Management and Water
Conservation
Lessons from the past have led a number of
countries in the region to shift the emphasis in their
water policies from supply to demand side
management, by promoting water conservation,
rationalising water prices and involving local
communities through decentralised water management.
Demand side management is being increasingly
emphasised in order to lessen heavy investments. As a
result, water conservation in Beijing has become
popular in both the domestic and industrial sectors as it
is contributing to savings of up to 30 per cent in overall
consumption (Figure 4.11). In addition, reuse of waste
water is becoming increasingly popular, in order to cut

Conserving Water as an Alternative to Expanding Supply in Beijing
Industry
(total savings: 33 per cent of
current industrial consumption)

Domestic Uses
(total savings: 15 per cent of
current domestic consumption)

Discounted cost (US$ per cu. meter)

Discounted cost (US$ per cu. meter)
0.12
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Cost of next water development project
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Improved efficiency in public facilities

Increased recycling of cooling
water in manufacturing
Recycling of cooling water
from power plants

Leakage reduction programme
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Recycling of cooling water used
in air conditioning

0.06

Wastewater recycling
0.06

Installation of water-efficient
flush toilets

0.04

0.04

0.02

0.02

0.00

0.00
0

10

20

30

40

50

60

Quantity conserved (mil cu. meter/year)

Source:

100

World Bank 1992.

70

0

50

100

150

200

250

300

Quantity conserved (mil cu. meter/year)

IN LA N D W ATER S

new investment costs. There are also many examples of
the private sector being motivated to use appropriately
treated municipal wastewater in suitable processes. In
India, industrial enterprises in the water-short city of
Madras have expressed their willingness to buy treated
wastewater from the city authorities for reuse in their
factories (ESCAP, 1994). Similarly, factories in Singapore
are encouraged to recycle their water. Part of the
effluent from one sewage treatment works is pumped
into the Jurong Industrial Waterworks for conversion to
industrial-grade wate r suitable for non-potable
uses such as cooling, washing and toilet-flushing
(Preparatory Committee for UNCED, Singapore, 1992).
The city of Chandigarh in India is using 45 million litres
of treated sewage per day for horticulture, watering of
lawns, etc. (ESCAP, 1993).
Other examples of water conservation include
Hong Kong, which saves freshwater by the mandatory
use of seawater for flushing some 65 per cent of the
Territory’s toilets. By 1996, Hong Kong plans to further
extend saltwater supply for flushing to 90 per cent of
the population (ESCAP, 1993).
2. Rationalising Water Pricing
Demand management through pricing is
appealing because the user decides how much water to
use and how to achieve conservation; furthermore, it
has been shown to work. For instance, in Bogor,
Indonesia, a rise in the cost of domestic water from
US$ 0.15 to US$ 0.42 per cubic metre encouraged a
30 per cent reduction in consumption. Significant
reductions in industrial consumption were also reported
elsewhere (Bhatia and Falkenmark, 1992). Similarly, in
Bangkok, when a groundwater fee was introduced in
1985, a lowering in pumping rate of 1 per cent was
achieved (ESCAP, 1986).
A major problem in demand management is
‘unaccounted for’ water which is still high in most Asian
and Pacific cities, averaging around 36 per cent of
production volume. Unaccounted-for water is the
difference between the total amount of water supplied
to a distribution system and that consumed and
accounted for. The proportion of unaccounted for
water is noticeably high in Yangon (60 per cent),
Manila (58 per cent), Jakarta (57 per cent), Hanoi
(53 per cent) and Colombo (51 per cent). On the
contrary, Singapore, which now has only 8 per cent of
unaccounted-for water (Box 4.5) and Bangkok (once
65 per cent and now below 30 per cent), have both
made significant achievements in reducing their water
losses (Asian Development Bank, 1993b). Leak
detection programmes, metering of production and
consumption, regular maintenance and repair and
replacement of metres have been largely responsible
for the improvements in these two cities, which in turn
have allowed the postponement of construction works
for new facilities (ESCAP, 1994).
Differential price has also been used as a
mechanism to save water from fragile sources such as

groundwater. For example, a higher price is charged for
groundwater use in Shenyang, the People’s Republic of
China compared to other sources (United Nations,
1992).
In general, most countries find it difficult to fully
recover the investment costs behind irrigation projects,
although a few have indicated that they recovered part
of the investment costs (ESCAP, 1994). Governments
have relied on general taxation, indirect taxes such as
commodity export taxes, or loans from multilateral and
bilateral sources to finance large public irrigation
systems. In the long run, such systems will only be
sustainable if the users of the water pay the costs, at
least for their operation and maintenance. Expansion of
irrigated areas will also depend on recovery of
investment costs as much as availability of internal and
external funding (see also Chapters 18 and 25).
3. Institutional Constraints
The effort to manage water resources on a more
sustainable basis still remains the responsibility of
national and local governments. However, many of the
developing countries in the region have limited
institutional capacity to achieve this, i.e few qualified
staff, a shortage of equipment to monitor environmental
pollution and little enforcement power.
In the majority of countries in the region,
responsibility for water resource development and
environmental management has been spread amongst
several institutions, some with overlapping authority. In
Bangladesh, for instance, there is a defined policy for
the management of water resources as a whole, but the
urban component of water management has not yet
been comprehensively formulated. The Bangladesh
Water Development Board is responsible for water
resources planning and development, and deals mainly
with the agricultural use of water and flood control.
The Department of the Environment is responsible for
pollution control in relation to water resources, but the
legislation to enforce the pollution control standards is
inadequate. As a result, untreated sewage is discharged
from the urban areas directly into watercourses (with
the exception of Dhaka City) (ESCAP, 1993).
The situation is more complicated in Indonesia,
where the leading agency for developing water
resources is the Department of Public Works. This
agency assists provincial and town authorities in
identifying their needs for water and sanitation, and for
implementing and monitoring projects other agencies
which have a hand are: the Department of Home
Affairs, which establishes and supports local
government institutions, including community
participation and the local water and sanitation
enterprises; the Department of Health, which is
responsible for water quality monitoring, health
education and public health; and BAPPENAS, the
National Development Planning Agency, which
establishes the national development plan for all
sectors, prepares annual development programmes and
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B ox 4.5:

C ontrol of W ater W astage in Singapore

Until recently Singapore’s water demand had been
growing at more than 5 per cent per annum – a great strain
on its limited water resources. To ensure that water wastage
is kept to a minimum, a system of full water-accounting
from Waterworks to customers’ premises and water
conservation measures have been instituted, considering
that water wasted is water lost due to inefficient usage by
customers and from the transmission and distribution
system.
The entire water supply system from Singapore’s
Waterworks to customers’ taps is fully metered. Magnetic
flow meters are used to meter the production at each
Waterworks. Calibration tests are conducted monthly
through drawdown of the clear-water tanks in the
Waterworks to ensure accura te recording. Water
consumption by customers in Singapore is also fully
metered. The meters are tested to ensure recording
accuracy of within 3 per cent before installation.
Measures to curb wastage in the transmission and
distribution system include inspection for leakage along
pipeline routes for transmission mains with a diameter of
700 millimetres and above, and a yearly leakage detection
programme for all distribution mains with a diameter of
500 millimetres and below. The objective of the programme
is to check the soundness of the entire distribution network
at least once a year. Any leaks detected will be repaired
immediately to curb wastage. Leakage detection tests are
carried out for the entire distribution network within
11 months, leaving one month to retest the leak-prone
areas. Leakage detection testing is conducted by isolating a
predetermined region and observing the flow recording
chart on the waste detection meter installed at the flow inlet
of the region. Any registration on the flow recording chart
indicates the presence of water leakage in the region.
Further tests are carried out by using a sonic instrument to
locate the leaks for repair.
In 1991, 1,010 leaks were detected. Had they not
been detected and repaired up to the end of the year, the
total cumulative wastage could have amounted to 165,829
cubic metres per month. The amount of unaccounted-for
water is now only about 8 per cent of the total demand.

coordinates the activities of the line departments and
also approves all foreign assistance (ESCAP, 1993).
The successful integration and coordination of
policies and practices at state, basin and regional level
to address problems of land, water and environmental
degradation, is demonstrated by Australia’s MurrayDarling Basin initiative (Box 4.6). Basin-wide initiatives
include development of a Natural Resources
Management Strategy, a Salinity and Drainage Strategy
and a Drainage Programme (Government of Australia,
1992b).
Lack of public participation is another major
constraint in water resources management. Traditional
agricultural water policies have concentrated on
supplying water for irrigation to meet national
development goals. In large irrigation systems, this
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The Public Utilities Board has also implemented
measures to conserve water on customers’ premises. Watersaving devices such as self-closing delayed-action taps,
constant flow regulators, spring-loaded nozzles, etc. have
been installed in all non-domestic premises and high-rise
residences. Non-potable water such as treated sewage
effluent, so-called industrial water, rainwater or sea water, is
being substituted for potable water in commercial and
industrial premises. Currently there are about 56 industrial
water users using approximately 867,000 cubic metres of
industrial water per month. There are 10 large sea water
users using some 11.1 million cubic metres of sea water per
day for cooling purposes. Rainwater is also being used by
many companies to replace potable water for toilet flushing
and gardening. Industries are being encouraged to recycle
or reuse their processed water whenever possible.
Public education on the importance of water
conservation is being conducted through exhibitions and
talks in schools and both private and public organisations.
Water conservation is also included in school textbooks. In
line with the national effort to conserve water, the
Economic Development Board (EDB) grants investment
allowance incentives to companies which have invested in
plant and equipment to conserve substantial amounts of
potable water. Taxable income of an amount equal to a
specified percentage (up to 50 per cent) of the cost of the
plant and equipment are exempt from tax. Setting up of
water-intensive industries is discouraged.
Singapore takes a holistic approach to the issues of
conserving water, controling water wastage and maintaining
a high degree of water tightness in its system. The
implemented measures are thus not only directed to the
consumer, but also to its own water transmission and
distribution system, and the general public.
Source:

Teing H.C., (1993), “Water Supply Management in
Singapore”, in Urban Water Resources Management,
ESCAP Water Resources Series No. 72, ESCAP, New
York.
Asian Development Bank (1993), Water Utilities Data
Book.

often led farmers to feel that the project belonged to
the government, and that the gover nment was
responsible for maintenance. Operation, maintenance
and management were therefore often neglected by
both sides which resulted in inefficiencies both in water
use and investment in infrastructure. According to the
FAO, the experience with small-scale locally managed
irrigation projects in countries such as the People’s
Republic of China, Indonesia, the Philippines, Sri Lanka
and Thailand had been much more positive, especially
where a Water Users Association or its equivalent had
taken responsibility for the maintenance of a system
(ESCAP, 1994). Where the farmers saw benefits from
rational and dependable irrigation in terms of higher
income, they made an effort to keep the system
running properly and were willing to pay for its
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B ox 4.6:

R educing S alinity Levels in the M urray R iver

In August 1989, the Murray-Darling Salinity and
Drainage Strategy was approved in Australia by a Ministerial
Council. The Strategy involves a jointly funded programme
of cost-effective salt interception schemes to reduce the
river’s salinity levels. The construction cost of the schemes
is met jointly by the four governments involved – Federal,
New South Wales (NSW), Victoria and South Australia –
with the operation and maintenance costs being shared
equally between the States. As a result of their contribution
towards funding the salt interception schemes, NSW and
Victoria will be entitled to undertake drainage and other
works which increase river salinity up to an agreed level.
The framework to achieve these goals consists of
salinity ‘debits’ and ‘credits’. The idea behind this is that
whoever causes an increase in salinity would owe the
Murray an equivalent amount or debit. If anyone improved
salinity levels, they would receive a benefit or credit. This

upkeep. In general, the countries which have been
successful have generally been those with a more
decentralised water management policy.
4. Water Quality Management
Inland water quality problems can be divided
into two general categories: those caused by activities
in sectors such as urban development, industry, energy,
and agriculture; and those caused by direct water
resources management interventions. Clearly, all of
these impacts are linked: interventions in one part of
the water cycle cause impacts on water quality and/or
quantity in other parts of the cycle. In order to improve
water quality, both preventive and curative measures
are therefore required at all stages of the water cycle.
(i) Preventive Measures
The preventive measures include both regulatory
measures, such as the EIA of development projects,
economic instruments for pollution control, in terms of
incentives and disincentives, as well as ecological
measures such as watershed management and land-use
planning to enhance water quality. Many countries,
including Japan, Malaysia, New Zealand, the Republic
of Korea and Singapore, employ economic incentives/
instruments, such as the ‘polluter pays’ principle, tax
rebates, tax write-offs and accelerated depreciation, to
encourage industries to reduce water pollution.
Neighbouring countries which share a single
resource are increasingly finding that they must
coordinate activities such as environmental pollution
control and the development of water resources. For
instance, those in the Mekong Basin – Cambodia, the
People’s Republic of China, Lao People’s Democratic
Republic, Myanmar, Thailand and Viet Nam – which
have common problems and share resources, have
endorsed the concept of a Subregional Working Group
on the Environment. This will allow regular interaction
and cooperation among the countries concerning

may be like each State having a ‘salinity bank account’.
However, any development which changes, in any way,
flows of tributaries to the Murray could be subject to a
salinity debit. If no salinity credits are available, the Strategy
may prevent drainage and land management works from
taking place.
The overall benefit to the Murray River is expected
to be a reduction in salinity of 80EC units, as measured at
Morgan in South Australia. Various projects within NSW that
are permitted under the Strategy and which will require the
use of salinity credits are currently being evaluated by the
Government. Work is also proceeding on the development
of a policy which will aid in determining priorities for the
use of salinity credits as they become available to NSW.
Source:

Government of Australia (1992a), Australian National
report to UNCED.

critical issues such as water quality and allocation. With
financial and technical assistance from the Asian
Development Bank and other donors, two major
projects are being developed. One focuses on
‘Subregional Environmental Training and Institutional
Strengthening in Selected Priority Areas’, the other on
‘Subregional Environmental Monitoring and Information
Systems’. The former is to address, among other issues,
the standardisation of national environmental
legislation, particularly with regard to environmental
standards, training in EIA procedures, water quality
management, and industrial pollution control, as well as
appropriate technology transfer within the subregion.
The latter is to build upon the experience of the

4.6:
Lining of canals
and water
distributaries is
essential to
prevent seepage
and land
degradation.
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Mekong Secretariat to expand the application of the
Geographic Information System (GIS) and remote
sensing technology beyond the lower Mekong River
basin to include the entire subregion. This technology
is envisaged to provide a sound foundation for
subregional cooperation in Resource management and
development planning (Asian Development Bank,
1993a). Joint development of water resources is also
being carried out between Indonesia, Singapore and
Malaysia (ESCAP, 1993).
(ii) Curative Measures
Amongst curative measures, the most important
are river cleaning programmes, which have been
undertaken by a number of countries in the region.
In 1977, a ‘clean river’ programme was initiated
by the Singapore Government, with a 10 year time
frame. The programme covered the Singapore River
and the Kallang Basin, whose combined catchments
comprised about one-fifth of Singapore’s total land area
and contained half of Singapore’s built-up area.
An inter-ministerial committee led by the Ministry
of Environment was formed to implement the clean
river action plan.
The plan included urban
redevelopment, the relocation of riverine activities, the
re-siting of street hawkers to purpose made sewered
premises, the resettlement of squatters, pollutive
backyard traders and cottage industries, the phasing out
of pig and duck farms, and the extension of sewerage
networks. The removal of these sources of pollution
was complemented by the dredging and removal of
accumulated flotsam and rubbish on the river beds and
along the banks. After this, turfing, landscaping and the
laying of sandy beaches were carried out to improve
the waterways for recreational activities. In support of
the clean river programme, a public education
programme was also launched to discourage littering of
watercourses.
In 1987, the Government marked the successful
completion of the 10 year clean river project by
organising a series of public events, which centred
around themes of clean rivers, their contributions to
improving the quality of life and the need for the public
to continue to keep them clean. Today, aquatic life has
returned to the Singapore River and Kallang Basin, and
they have now become venues for various recreational,
social and cultural activities.
Since 1988, Hong Kong has also undertaken river
cleaning efforts with a modest, but steady improvement
in river and stream water quality. Compared with the
early 1980s, when only 35 per cent of rivers were rated
‘fair quality’ or better, by 1994, 74 per cent were in
these categories. There are two reasons for these
improvements. The first is due to enhanced control of
pollution at its source, mostly under the Water Pollution
Control Ordinance and the livestock waste control
Programme. The second relates to the provision of new
or improved sewerage in the lower catchments. Lam
Tsuen River, Tai Po River and Sam Dip Tam Stream
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have benefitted from squatter clearance, river training in
new towns, and new sewers. In the Fo Tan Nullah, Ho
Chung River and Yuen Long Creek, the improvements
are mainly due to industrial effluent control, while
livestock waste control has helped Mui Wo River,
Anglers’ Stream and several other rivers and tributaries.
The livestock waste load on the River Indus and the
River Beas is now much lower than it was before.
However, the capacity of these rivers to absorb waste is
not high and even the much reduced quantities of
livestock wastes are still having a severe effect on water
quality. According to up-dated information from
Hong Kong Government Environment Protection
Department, the situation is slowly improving with the
implementation of tougher controls from July 1995.
In Surabaya, Indonesia’s second largest city,
PROKASIH, a nation-wide clean river campaign
programme, has been active in bringing greater public
and political pressure onto industrial polluters. As a
result, more industries have installed treatment facilities.
Some evidence indicates that among those firms who
signed voluntary PROKASIH agreements in 1991, BOD
and COD pollution loads fell by over 50 per cent.
However, anecdotal evidence also indicated that some
firms only rarely operate these treatment facilities
(in order to save on operating costs), due to lack of
effective enforcement.
The lesson from Surabaya is that targeted
pressure on major polluters can lead to short-term
improvements, and that a partial degree of compliance
may be achieved without strong enforcement. However,
such targeted pressure does not reduce the long-term
importance of developing more decisive and systematic
enforcement systems. The regulatory regime in
Surabaya is still inadequate, and pollution charges
(and/or incentives) need to be implemented in order to
force companies to reduce pollution levels. In addition,
enforcement is demonstrably haphazard, and needs to
be strengthened. The Indonesian Government, together
with PJT (Perum Jasa Tirta, a state corporation charged
with water resources management) has set about
addressing these issues in order to achieve a more
substantial clean-up of the Surabaya River.
In India, the Government initiated the Ganga
Action Plan in 1985, after a systematic survey of
pollution sources was carried out by the Central
Pollution Control Board. The inventory identified
domestic wastes from 27 cities along the River Ganga as
the major cause of pollution and, at present, the Action
Plan’s main thrust is to divert such wastes away from
the river. In addition, treatment of wastes from a limited
number of industrial complexes which pollute the river
have also been included in the Plan.
In the Philippines, the Departme nt of
Environment and Natural Resources has launched the
Ilog Mo, Irog Ko (My River, My love) Project aimed at
cleaning up the Tenajeros – Tullahan river in Metro
Manila. The project is patterned after the highly
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4.7: Singapore River (Left) with clutters of boats and pollution before 1970s and (Right) after clean up 1990s.

successful ten year programme to clean up Singapore
River and Kallang Basin (described earlier).
The most common industrial approach to
pollution control in Beijing has been through ‘end-ofpipe’ (EOP) technologies. By 1988 a total of 692
wastewater treatment plants had been installed in
factories in Beijing. However, a survey showed that
many of the EOP treatment systems were not being
operated because of high operating costs. As a result,
the municipality now favours a more cost-effective
approach to the solution of problems on a case-by-case
basis. In many cases, this leads to pollution prevention
at source through technical transformation, rather than
EOP treatment.

B.

International/R egional A ctions

In recognition that past performance has been
less than satisfactory, and that demands on limited
water resources are increasing, developing countries
and the international support community are focusing
increased attention on improving water resources
management. In 1992, the United Nations-sponsored
International Conference on Water and the Environment
attracted some 500 representatives from more than
55 countries, 20 international agencies and 30 NGOs,
and has produced the Dublin Statement on water
resources and environmental principles. The World
Bank’s ‘World Development Report’ 1992 devoted a
chapter to water resources and the environment, and

the central policy group and those of the East and
South Asia Regions are all working on water policies
and strategies. ESCAP also promoted inter-agency
coordination in the form of a taskforce on water
resources.
The emerging consensus at Dublin, and in other
related forums, is that improved water resources
management and environmental protection of water
resources are mutually reinforcing. Sound water
resources management inherently incorporates concern
and action for environmental problems, including
protecting water quality and efficient water-use. Also,
the desire to minimise alterations to natural waterways
is implicit in the environmental aspects of water
resources management. Above all, the integrated water
resources management approach adopted in Dublin
recognises the fundamental link between improved
water resources management and environmental
sustainability.
The role of international and regional
organisations in water resources management has been
extensive and diverse. Investment projects have been
supported in almost all sectors: irrigation and drainage,
flood control, fisheries, hydropower, water supply,
sanitation, urban drainage, inland navigation, and port
development. Most of the World Bank projects have
been sector specific, with the exception of some
multipurpose dam projects. In recent years, the
financial institutions have increased their emphasis on
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the operation and maintenance of irrigation systems.
Assistance in other sectors has been directed towards
ensuring water supplies (such as watershed management and reforestation programmes) and improving
water quality (such as urban water supply and sanitation
projects).
In terms of overall number of projects to date,
irrigation and drainage projects have constituted the
bulk of financial institutions’ lending, followed by water
supply and sanitation, and single purpose hydropower
projects. Most water supply and sewerage projects have
assisted urban communities, but projects in the People’s
Republic of China, India and Philippines have also
targeted rural areas. Bangladesh has been the main
recipient of support for flood control. The assistance
from international organisation is also enabling
countries to employ a more integrated (multisectoral
and market-oriented) approach to water resources
management, in place of existing centralised and
government-centred approaches.
It may also be mentioned that regional
cooperation has enabled the improvement of
transboundary water resources management. In SouthEast Asia, for instance, the Mekong River flows through
the People’s Republic of China, Myanmar, Lao People’s
Democratic Republic, Thailand, Cambodia and Viet
Nam. The lower Mekong is the focus for international
cooperation for water quality and pollution control.
Basic networks for water quality monitoring of surface
water have been established (UNEP, 1993). On the basis
of recommendations made by the ‘Workshop on
Hydrogeology of the Lower Mekong Basin’ held in
1986, a three-year (1989-1992) basinwide project, the
‘Groundwater Investigation Program’, was formulated
by the Swedish International Development Authority
(SIDA). One of the main achievements of the project
has been the establishment of a basin-wide hydrogeological monitoring network, observing water table
fluctuations, aquifer piezometry and water quality
conditions (ESCAP, 1991). The Groundwater Monitoring
Programme was started in 1990 to monitor groundwater
conditions in 171 wells in the member countries.
Besides the Mekong countries, bilateral or
multilateral agreements for the development of shared
water resources also exist between Afghanistan and the
former USSR on the Amu River Basin, Afghanistan and
the Islamic Republic of Iran on the Helmand River
Basin, People’s Republic of China with the Democratic
People’s Republic of Korea on the Yalu River, India
with Pakistan on the Indus Basin and Malaysia with
Thailand on the Golok River Basin.

V I. C O N C LU SIO N
The most important problems concerning inland
water resources in the Asian and Pacific Region are the
growing trends towards water scarcity, deteriorating
quality, and sectoral conflicts in water allocation. These
problems are evidence of the strains placed on region’s

106

water resources by rapid population, urban, and
industrial growth.
A widely used benchmark for water scarcity
gives that a country whose renewable freshwater
availability, exceeds about 1,700 cubic metres per
person per year will suffer only occasional or localised
water shortages. However, when freshwater availability
falls below 1,000 cubic metres per person per year,
countries experience chronic water scarcity, in which
the lack of water begins to hamper economic
development and human health. According to this
benchmark, Singapore is already water scarce. Among
those countries projected to fall into the water stress
category before 2025 due to population growth are the
Islamic Republic of Iran and India, and possibly Sri
Lanka (if high population growth estimates are
realised). Moreover, People’s Republic of China, today’s
most populous nation, will only narrowly miss the
water stress benchmark in 2025, according to even the
most conservative estimates for population growth.
In many areas of the region, misuse of water
resources has already resulted in the depletion of
aquifers, falling water tables, shrinking inland lakes and
stream flows diminished to ecologically unsafe levels.
In the extreme, the diversion of water for irrigation
from the rivers that feed the Aral Sea in Central Asia
have reduced its surface area by about 40 per cent
during this century.
Other major environmental problems which have
typically been associated with the development of
dams, reservoirs and irrigation schemes in the region
have included the displacement and resettlement of
whole communities, inundation of valuable lands, the
spread of water-borne diseases, land subsidence,
salinisation and waterlogging leading to the degradation
of agricultural lands and depletion of flora, fauna and
fishery resources.
Water quality is also a major concern for the
region. In general it is being steadily degraded by a
combination of factors including saline intrusion,
sewage effluent, industrial effluent and urban and
agricultural runoff. For example, a recent UNEP/ILEC
(1990) survey shows that percentage of lakes and
reservoirs with eutrophication problems is the highest
in the Asian and Pacific Region (54 per cent) compared
to Europe (53 per cent) Africa (28 per cent), North
America (48 per cent) and South America (41 per cent).
Moreover, the problems of pathogenic agents is
particularly severe in the Indian sub-continent, Pacific
Islands, South-East Asia and the People’s Republic of
China.
Measures that are being taken by several
countries in the region to meet the growing demands
for good quality water, ensure efficient use, and to
safeguard water quality, include water reuse/recycling,
seawater desalinisation, demand-side management,
interbasin transfers, leak detection programmes,
differential payment rates, legislation (e.g. EIA, water
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and effluent standards), protection of wetlands, and
economic incentives. Furthermore, community and
NGO participation, and in-country and intercountry
cooperation are increas ingly being encouraged
particularly between those that share a single resource.
However, the majority of government agencies
have not been effective at resolving conflicting water
demands between the various sectors in the face of
limited supplies and deteriorating quality. This has
chiefly been for three reasons. First, the responsibilities
of government in the area of wate r resources
management have typically been fragmented between

agencies for irrigation, water supply, power, and
transportation – with equally fragmented results.
Second, pricing has not been used as an explicit
mechanism for allocating water. (De facto pricing does
allocate water, however, in those parts of cities forced
to buy from private vendors due to a lack of public
supplies). Third, water rights are poorly defined; a
problem often further exacerbated by the lack of
coordination among jurisdictions sharing water. This, in
many cases, has led to overuse of water resources with
concomitant environmental deterioration and economic
loss.
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This undisturbed marine treasure is becoming rare in Asia and the Pacific.
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I.

IN TRO D U C TIO N

The Asian and Pacific Region includes large parts
of the Pacific and Indian oceans and comprises thereby
some of the largest water masses of the globe. The
region stretches from the icy waters of the North-West
Pacific, at a latitude of about 45oN, across the tropics
and into the southern latitudes of 45 oS, to the Tasman
Sea. This predominantly oceanic region is partially
surrounded by the Asian, Indian and Australian land
masses which influence the oceans’ weather patterns,
water quality and primary productivity. The marine
environment constitutes a major component of the
natural environment and has many dynamic interactions
with other components such as air, coastal land, inland
waters and basins in the region. It plays a vital role in
major bio-geochemical cycles involving the crucial lifesupport constituents such as water, carbon, sulphur,
phosphorus, oxygen and nitrogen. Furthermore, both
rich and poor in the region rely on the coastal margins
and the wider oceans for their sustenance, energy
needs, livelihood and economic well-being,
communication and trade. The marine environment
provides subsistence as well as riches; canoe as well as
container traffic; pebbles as well as pearls.

II.

C O A STA L A N D M A R IN E R ESO U R C ES

Abundant coastal and marine resources have
resulted in the concentration of a large majority of the
region’s population near the coast. Out of the 75 largest
cities in the world, nearly half are in the Asian and
Pacific Region and more than half of these are situated
on or very near the coast (see Table 5.1). By the year

Table 5.1:

2000 the number of people in coastal urban
agglomerations in the region is expected to reach 477.3
million (World Resources Institute, 1994). The economic
and employment prospects offered by coastal cities are
substantial. A clear example of this is the movement of
large numbers of people in People’s Republic of China
from the inland rural areas to the newly designated
special economic zones which are invariably on the
coast. Such developments are making significant
contributions to national economies and a decisive
contribution to the development process. However, this
development also has its environmental costs. The
movement of people to coastal cities is leading to
increased pressure on the coastal environment and its
resources from increased domestic and industrial waste
generation, increased dredging, increased discharges of
agricultural chemicals, increased sediment loads,
widespread mangrove clearance and erosion of
coastlines.

A.

Fisheries R esources

The Asian and Pacific Region includes five out of
15 FAO Fisheries Statistical Areas (FAO Marine
Resources Service, 1994). These are; Western Indian
Ocean, Eastern Indian Ocean, North-West Pacific,
Western Central Pacific, and South-West Pacific. The
region accounted for 47.3 per cent of the world total
fish catch in 1992 (46,416,900 tonnes). The marine fish
dominated with a three fourths share of the total catch,
as illustrated in Figure 5.1. The average annual growth
in marine fish catch for countries of the region, along
with the total production in the year 1992, is given in

Coastal Characteristics of Selected Countries of Asia and the Pacific

Country

Coastline length
(thousand km)

Shelf to 200 m depth
(million km2)

Australia

25.76

2.26

4.49

13.90

Bangladesh
PR China

0.05
14.50

0.05
0.86

0.07
1.35

5.05
66.51

Fiji
India

1.12
12.70

0.02
0.45

1.13
2.01

0.42
78.25

Indonesia

54.71

2.77

5.40

58.30

Iran, Islamic Rep. of
Japan

3.18
13.68

0.10
0.48

0.15
3.86

1.48
88.79

4.65
3.06

0.37
0.22

0.47
0.50

9.15
7.69

New Zealand

15.13

0.24

4.83

2.83

Pakistan
Philippines

1.04
22.54

0.05
0.17

0.31
1.78

12.35
37.18

Sri Lanka
Thailand

1.34
3.21

0.02
0.25

0.51
0.08

3.49
13.54

Viet Nam

3.44

0.32

0.72

14.31

Malaysia
Myanmar

Source:
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Adopted from World Resources Institute (1992, 1994).

Exclusive Economic Zone (EEZ)
(million km2)

Coastal population
(millions)
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Figure 5.1:

Share of Asia-Pacific in Global
Fisheries Production in 1992

Figure 5.2. The annual growth rate for the region as a
whole was 2.8 per cent as against the world growth
rate of 1.9 per cent. Among the world’s top 15 fishing
nations in 1992, there are eight countries from the Asian
and Pacific region (also front runners in terms of
marine fisheries production): People’s Republic of
China (8.8 million tonnes), Japan (8.2 million tonnes),
Thailand (2.6 million tonnes), Republic of Korea (2.6
million tonnes), India (2.5 million tonnes), Indonesia
(2.5 million tonnes), Philippines (1.7 million tonnes)
and Democratic People’s Republic of Korea (1.6 million
tonnes) (FAO 1994).
However, this prosperous picture hides concern
for the longer term sustainability of such resource
utilisation rates (represented along the growth axis of
Figure 5.2). The FAO (1991) has reported that most
traditional marine fish stocks have reached full
exploitation. This means that increased fishing efforts
are unlikely to produce equivalent increases in catches.
Furthermore, the use of new and more efficient fishing
methods, which might to some extent increase catch
rates, would certainly cause overfishing and lead to an
additional decline in sustainable fish populations. In
fact, according to World Resources Institute (1992), the
North-West Pacific fisheries production currently
exceeds the maximum sustainable yield, with decreased
fish catches already being reported there, as well as in
the Western Central Pacific. Table 5.2 summarises the

Marine Fisheries
76%

Rest of World
53%
Asia-Pacific
47%

World
Inland Fisheries
24%
Source:

FAO (1994)

Figure 5.2:

Marine Fisheries Production in Asia and the Pacific (Annual Amount and Growth Rate)
in 1992
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Table 5.2:

State of Exploitation of Selected Fish Species in the Asian and Pacific Region

FAO statistical area

Fish species

Country(s)

Western Indian Ocean

groupers
anchovies
shrimps

Pakistan
India, Pakistan
India, Pakistan, Iran (Islamic Rep. of)

Salmon
Alaska pollack
Japanese pilchard
Largehd hairtail
tuna, billfish
flying squid

no data on state of exploitation for any species
Japan, Russia
Japan, Russia, Republic of Korea
Japan, Russia, Republic of Korea
PR China, Japan, Republic of Korea
Japan, PR China
Japan, Republic of Korea

Western Central Pacific

Demersals
Anchovies
smaller tuna
skipjack
penaeid shrimp
cephalopod

South-West Pacific

hoki
south blue whiting
orange roughy
oreo dory
jack mackerel
snoek
shark and ray
oyster
mussel
squid
rock lobster

Eastern Indian Ocean
North-West Pacific

Source:
?
=
O
=

State of
exploitation

23
94
258

M-F
U-M
F-O

361
4,225
4,735
650
617
298

D-R
F
F
F
F
F

Philippines, Indonesia, Thailand, Malaysia
Philippines, Indonesia, Thailand
Thailand, Philippines, Malaysia
Indonesia, Philippines,
Thailand, Indonesia, Philippines, Malaysia
Thailand, Philippines, Indonesia, Viet Nam

804
274
296
195
228
184

F
M
M
F
F-O
U-M

New Zealand, Japan, Russia
New Zealand, Russia, Japan
New Zealand
New Zealand
Russia, New Zealand, Japan
New Zealand, Japan
New Zealand, Australia
Australia, New Zealand
New Zealand
New Zealand, Russia, Republic of Korea
New Zealand, Australia

392
42
50
21
111
29
19
13
24
96
3

F
?
F-O
?
?
?
?
F
F
?
F-O

After, FAO Marine Resources Service (1994).
unknown status/uncertain
U = under-exploited
over-exploited
D = depleted

status of selected species within the region, based on
FAO Marine Resources Service data (1994). It is
significant that of 20 categories, only 5 are within the
group of moderate exploitation, while the others are
heavily or over-exploited.

B.

1990 catch
(’000 tonnes)

M = moderately exploited
R
= recovering

F

=

fully/heavily exploited

scarcity of land in these areas have often led to
occupation of hazard-prone areas such as in
Bangladesh. The draining of wetlands to generate areas
for agriculture in the region was quite common in the
past. Although it still occurs in some countries in the
region.

A quaculture and C oastal A griculture

Aquaculture, the farming of aquatic organisms
including finfish, shellfish, shrimps and plants, has a
long-established and strong tradition in the Asian and
Pacific Region and the figures for aquaculture
production in the region, for 1992, are impressive –
16,785,900 tonnes, or 87 per cent of the total world
production (FAO, 1994) (see Table 5.3). According to
the Group of Experts on Scientific Aspects of Marine
Environment (GESAMP, 1991) there is a trend towards
expansion and intensification of aquaculture activity,
which is expected to continue for the foreseeable
future.
Coastal areas also happen to have the most
fertile land in the Asian and Pacific Region and support
a very large segment of the agricultural population. The
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C.

M ineral R esources

Significant hydrocarbon deposits are to be found
in the Gulf of Cambay, the Laccadive Islands, Maldives,
the Bay of Bengal, the Timor/Arafura/Coral seas, the
Java Sea, South China Sea, East China Sea and the
Bohai, Tasman Sea (west of New Zealand) and around
the Solomon Islands, Vanuatu, New Caledonia, Fiji and
Tonga (Lean et al, 1990). Oil reserves are thought to
comprise around 4,039 million tonnes, while gas
reserves are estimated at 5,876 billion cubic metres
(see Table 5.4).
Oil and gas production from offshore areas is
currently undertaken off the west coast of India, the
Gulf of Tongking, the Gulf of Thailand, east of the
Malaysian Peninsula, west of the coast of Northwest

C O A STA L A N D M A R IN E EN V IRO N M EN T
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The B lue R evolution Turns G rey

Aquaculture is rapidly expanding in some countries
of the Asian and Pacific region. In India, the surge of prawn
cultivation also known as the “blue revolution” has
transformed coastal Andhra Pardesh and Tamil Nadu. First
time entrepreneurs and corporate groups have been
rushing to remote coastal villages to start aqua farms. The
boom has enabled India to earn about US$ 500 million,
although only 6 per cent of the potential area identified for
aquaculture has been brought under cultivation. However,
uncontrolled growth of aquaculture ponds for shrimp
cultivation has already resulted in deterioration of the
environment by making the groundwater saline and
denuding the forest.
Kurrupattapupalam, a village of 500 families about
45 km from Nellore in coastal Andhra Pradesh is the worst
sufferer. Today, the village looks like a small island in the
middle of the vast prawn farms. All the wells and other
fresh water sources in the village turned saline in late 1992,
two years after four prawn culture companies were
established in the area. The salt water from the ponds
where the prawns are cultiva ted seeped into the
groundwater sources, polluting them so much that water
now has to be supplied to this remote village by water
tankers. Apart from Kurrupattapupalam, six other villages in
Nellore have been similarly affected, albeit to a lesser
extent.
In neighbouring Tamil Nadu, the environmental
problems are of a different nature. Here, the landlords are
selling aqua companies the very land that gave landless
laborers their livelihood. In Nagai Qaid-e-Milleth, for
example, where 50 per cent of Tamil Nadu’s prawn farms
are located, 40 per cent of the laborers are landless, one of
the highest figures in India. Though the companies argue
that the lands are low yielding and infertile, the agriculture
labourers maintain that the lands were still cultivable and
provided employment to hundreds. During one crop
season of four months, one hectare of land employs about
60 women and 15 men. Aquaculture, by contrast, is not
labour intensive. Prawn cultivation requires highly skilled
workers and companies tend to bring their own trained staff.
Besides emerging social friction, there are also
apprehensions about the effects of prawn culture on the
coastal belt’s ecosystems. In Iskapalli, near Nellore, prawn
farms pose a direct threat to the rich mangrove forests that

Borneo, off the western coast of Palawan Island, the
Bohai, off the west coast of Japan, in the Celebes Sea,
off the coast of Northwestern Australia, in Bass Strait
and off the Taranaki coast west of New Zealand. Total
oil production reached just over 134 million tonnes in
1990. The main producers of oil and gas in 1990 were
India, and Malaysia respectively (Table 5.4).
Mining activity nearly always leads to conflicts
with other land uses and the coastal zone is no
exception. Salt recovery requires pans, which use up
valuable foreshore areas or mangroves. Alluvial
deposits of gold and similar elements are recovered by
processing vast volumes of beach sands, which can

act as a natural barrier against rising sea levels and protect
the shore line from erosion.
The lack of regulations has also resulted in
development of two prawn farms on an island inside
Pulicat Lake, home to thousands of flamingos in the winter.
A dozen more farms are being developed on the fringes of
the lake. When the lake fills up during the monsoons, it
will become the major source of water for the prawn farms,
thereby affecting its ecosystem. No one knows yet what
steps the farm owners will take to keep away the
flamingos, who will naturally be attracted to the ponds.
Pollution control officials in both Tamil Nadu and
Andhra Pradesh are also concerned that the wastewater
discharged from the ponds will drastically affect the water
systems nearby. In the absence of specific regulations for
aquaculture, the pollution control boards have so far been
unable to prescribe any norms. As a result, a majority of the
farms have no method of treating this water which contains,
apart from faecal matter and unconsumed feed, inorganic
elements like urea and phosphates that are fed in to the
pond to accelerate the growth of plankton. In Nellore,
overused and polluted pond waters have been implicated
in the recent outbreak of a killer disease that damaged 30
per cent of the prawn crop.
The above mentioned problems of environmental
degradation and social tension have made the authorities
and the industry aware of the hazards of aquaculture’s
unregulated growth. The Andhra Pradesh Assembly has
passed legislation to regulate aquaculture but it is yet to be
implemented. Meanwhile, the Nellore administration has
enforced its own emergency ad hoc guidelines.
There is no doubt that the “blue revolution” has
made a substantial contribution to India’s economy as a 100
per cent export venture. However, the socio-economic and
environmental costs of this venture are also equally
significant. Some aspects of these adverse impacts may
even threaten the sustainability of the aquaculture farming
itself. It is not yet too late to workout the trade-offs. The
revolution would probably pay better, in a sustainable way,
if attempts ar e made to mi tigate or minimi se the
environmental and social impacts and adjust the
aquaculture practice within the delicate fabrics of coastal
ecosystem.
Source:

Subramaniam N. (1994). India Today, October 31.

lead to erosion. Coral mining depletes reefs and
increases shoreline vulnerability to storm events.
Underground mining near the coast can also result in
coastal degradation through contamination by leachate,
silt and sediment deposits.
Sodium chloride, i.e. common salt, has been
extracted from seawater for thousands of years. It is
estimated that some 6 million tonnes are currently
produced annually and a large proportion of this is
from saltworks in the Asian and the Pacific region. In
addition to its use as a dietary and culinary additive,
salt is also used commercially in large quantities. Over
half the world’s production of magnesium and two-
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Table 5.3:

thirds the production of bromide are extracted as salts
from seawater.
Enormous quantities of coastal sand, gravel and
aggregates are dredged or mined around the world.
The most common use is for infilling and similar
construction works on the coastal fringe. Long stretches
of coast in Asia and the Pacific have been altered in this
way, primarily in areas of urban development. Coastal
sands may also be rich in some particular element
which has commercial value: for example, silica sands
from the north of New Zealand are used for the
manufacture of glass; ilmenite and rutile in Australia
and Sri Lanka; tin from Malaysia, Thailand and
Indonesia; and ironsands for steel making from New
Zealand, Indonesia and Sri Lanka. Guidelines are being
adopted in a number of countries to manage the
environmental consequences of offshore and estuarine
sand mining and dredging (Zamali and Lee, 1991;
Tortell et al, 1992).
Coral mining is a widespread practice in the
Asian and Pacific Region, either as a source of building
stone (coral rag) or as a source of cement. In many
situations, such as small oceanic islands or remote areas
of larger countries, there are no alternative sources of
building material and coral mining is unavoidable. This
is in spite of its lack of sustainability in the long term,
and the direct and indirect impacts on the physical
integrity of the reef, commercial and subsistence
fisheries, and the tourism industry.

Aquaculture Production in the Asian
and Pacific Region, 1992

Country

Production (’000 tonnes)

Australia
Bangladesh
Cambodia
PR China
DPR Korea
Fiji
India
Indonesia
Iran, Islamic Rep. of
Japan
Lao PDR
Malaysia
Myanmar
Nepal
New Zealand
Pakistan
Philippines
Republic of Korea
Sri Lanka
Thailand
Viet Nam
Asia-Pacific
Wor ld

15.8
230.1
7.7
10,409.2
202.5
0.1
1,374.8
689.8
42.4
1,397.1
16.0
79.4
4.4
9.4
51.3
12.7
737.5
955.5
4.2
359.0
187.0
1 6,785.9
1 9,31 1 .4

FAO (1994).

Source:

Table 5.4:

Offshore Oil and Gas Resources in Selected Countries of the Asian and Pacific Region

Country

Production in 1990

Proven reserves

Oil
Gas
(thousand metric tonnes) (million cubic metres)
Australia

Oil
(million metric tonnes)

Gas
(billion cubic metres)

22,620

12,714

258

538

4,709

8,063

137

212

PR China
India

1,147
32,918

403
6,002

560
1,047

120
430

Indonesia
Iran, Islamic Rep. of

22,669
16,997

7,474
355

286
408

1,447
453

Brunei Darussalam

Japan

294

155

1

0

29,915
0

19,288
0

530
109

1,529
54

1,560
0

2,688
0

18
37

82
314

Philippines

386

0

39

57

Thailand
Viet Nam

948
0

6,326
0

65
544

357
283

134,163

63,468

4,039

5,876

Malaysia
Myanmar
New Zealand
Papua New Guinea

Total
Source:
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Manganese nodules are distributed very widely
within the region, particularly in the Pacific Ocean
where there are an estimated 1,500 trillion tonnes (Lean
et al, 1990). They get their name from their 35 per cent
manganese content, but also contain up to 2.5 per cent
copper, 2.0 per cent nickel, and 0.2 per cent cobalt, as
well as smaller but significant concentrations
of titanium, aluminium, strontium, potassium,
molybdenum and lead. Recovery of the nodules, which
are at depths of more than 4,000 m, is technically
feasible but the economics are not yet certain and
neither is the international legislation on such matters.

D.

M aritim e Transport

In the Asian and Pacific Region, average annual
quantities of sea-faring goods loaded and unloaded has
been estimated at nearly 2,000 million tonnes (World
Resources Institute, 1992). Over half of this total was
dry cargo, with crude petroleum, and refined and other
petroleum products as the other main cargo categories
(see Table 5.5).
Japan, with a total of 707 million tonnes, had by
far the largest annual quantity of goods crossing
its seas. Australia was next, but well below half of
Japan’s tonnage, followed by the Republic of Korea,
People’s Republic of China, Singapore and Indonesia
(see Table 5.5).
Port development tends to reflect a country’s
socio-economic situation as well as its coastal
geomorphology. Although they are vastly different,
India and Japan both have high concentration of ports
situated mainly in natural coastal embayments. India’s
34 ports and four single buoy moorings reflect its large
population, but Japan has the highest port numbers in
the region with over 40 ports and 16 single buoy
moorings.
In contrast, Singapore, one of the largest ports in
the region, is almost entirely man-made and, like Hong
Kong, operates primarily as an entry port, exploiting its
geographical position and building on its reputation for
efficiency. The Port of Singapore is rated as the world’s
busiest in terms of shipping tonnage, with 678.6 million
gross registered tonnes recorded as arriving and
departing in 1994. Some 101,000 vessels call in at
Singapore every year with about 800 being in port at
any one time (Government of Singapore, 1995).
Australia, Philippines and Indonesia, also have
many ports which are located in natural harbours and
bays. As for the Philippines and Indonesia, they are
typical archipelagos where the sea provided the only
means of communication between the numerous
islands.
Port development and upgrading has been
significant in the region over the past few years, largely
funded by the World Bank and the Asian Development
Bank, and is likely to continue into the foreseeable
future. While port development is an inevitable and

necessary use of coastal resources, the associated
engineering works, reclamations, coastal modification,
maintenance dredging and similar activities tend to
compound the environmental stresses often already
present due to urban and industrial development.

E.

Tourism R esources

Coastal tourism appears to be on the increase
throughout Asia and the Pacific. For example, in Fiji,
where tourism provides in excess of 74 per cent of
foreign exchange earnings, tourist arrivals were 279,000
in 1992 and expected to increase at the rate of 8
per cent per year (Watling and Chape, 1992); at Ban
Don Bay in Thailand, tourism volume has grown from
less than 15,000 in 1980 to over 300,000 by 1987
(Dobias, 1991); in South Johore, Malaysia, planners are
expecting 21 million day-trippers a year to visit a beach
resort development by 1995 (Kechik et al, 1991). These
increases in visitor numbers are recognised as a
potential threat to environmental sustainability and
most countries are taking steps to address this through
the coastal planning and management process (see
Chapter 13).
Following a world-wide trend, there is also a
move in the Asian and Pacific Region towards ‘ecotourism’, where natural resources such as parks and
reserves are promoted for visitors, while at the same
time managed to ensure their protection in perpetuity.
Of the 21 World Heritage Sites in the region, five are at
coastal locations: Sundarbans National Park (India), the
Great Barrier Reef Marine Park and Lord Howe Islands
(Australia), Henderson Island (UK), and Fiordland
National Park in New Zealand (Lean at al, 1990).
Marine reserves also exist in a number of South-East
Asian countries (see Table 5.6), however, their
effectiveness is often in question (White, 1988). In
Japan, attempts are being made to resolve the apparent
conflict between marine park management and local
fishermen by providing a share of income from tourism
to the fishermen (see Box 5.2). It seems that there is a
lot of potential for more protected areas to be set aside
in the coastal environments of the region, and managed
in a sustainable manner, without sacrificing their
ecological integrity for the enjoyment of visitors.

III. EN V IRO N M EN TA L TH R EATS
A.

C oastal and M arine Pollution

It is notable that over three quarters of the
pollution entering oceans worldwide comes from
human activities on land (Figure 5.3). Most nutrients,
sediments, pathogens, persistent toxins and thermal
pollution come from land based sources, through rivers,
direct discharge or airborne emissions. Even oil
pollution, which is typically associated with tanker
operations and accidents at sea, actually comes as
much from land as from the sea. Coastal waters in
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Table 5.5:

Average Annual Volume of Goods Loaded and Unloaded in Selected Countries of Asia
and the Pacific (thousand tonnes)

Country/Territory

Crude petroleum

Petroleum products

Dry cargo

Total

10,484
1,086
8,599
0
40,294
0
0
0
0
17,153
53,320
82,453
179,670
0
3,066
30,644
20,971
0
0
0
1,283
4,359
0
8,200
38,100
0
1,368
6,596
0
0
0

7,259
830
4,861
0
7,654
8
483
259
5,361
5,645
23,806
3,120
72,826
5
1,027
8,790
12,968
5
48
358
1,166
2,709
856
929
39,080
34
460
2,138
19
17
321

243,060
7,409
1,179
110
97,518
34
639
364
62,889
41,136
31,662
10,688
454,578
32
1,731
126,510
44,926
87
1,760
1,991
14,022
13,394
3,172
21,300
46,782
574
8,694
32,852
85
126
1,431

260,803
9,325
14,639
110
145,466
42
1,122
623
68,250
63,934
108,788
96,261
707,074
37
5,824
165,944
78,865
92
1,808
2,349
16,471
20,462
4,028
30,429
123,962
608
10,522
41,586
104
143
1,752

Australia
Bangladesh
Brunei Darussalam
Cambodia
PR China
Cook Islands
Fiji
French Polynesia
Hong Kong
India
Indonesia
Iran, Islamic Rep. of
Japan
Kiribati
DPR Korea
Republic of Korea
Malaysia
Maldives
Myanmar
New Caledonia
New Zealand
Pakistan
Papua New Guinea
Philippines
Singapore
Solomon Islands
Sri Lanka
Thailand
Tonga
Vanuatu
Viet Nam
Source:

World Resources Institute (1992).
0 – not available

Table 5.6:

Number and Status of Marine
Reserves in South-East Asia

Country

Existing

Legislated

Proposed

Total

Indonesia
Malaysia
Philippines
Thailand

13
4
9
4

66
5
43
7

42
22
5
14

121
31
57
25

Total

30

121

83

234

Source:

Figure 5.3:

Sources of Marine Pollution

Dumping
10%

Offshore
production
1%

Maritime
transportation
12%

White (1988).

Land-based
discharges
44%

Atmosphere
33%
Source:
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B ox 5.2:

M arine Park M anagem ent in Japan: A n Attem pt to R esolve the C onflict w ith
Local Fisherm en Through Econom ic A pproach.

Japan, experiencing a strong environmental pressure
on its precious coastal and marine resources, has placed
greater emphasis on managing and conserving these
resources. One key strategy for this is the establishment and
effective management of marine parks. There are currently
58 marine parks in Japan, designated under the Natural
Parks Law. Marine parks consist of a core area, surrounded
by an ordinary marine area of up to one km radius, which
acts as a buffer zone. The Marine park zone is preserved,
whilst the ordinary marine area is used for park visitors
with facilities such as underwater observatories, glassbottomed boats and diving sites. These facilities are
planned and constructed by park authorities and usually
operated by non-profit organisations.
The most striking feature of the management
practices followed in these parks is the involvement of local
fishermen. The park corporation employs staff from fishing
communities and ear nings from this constitutes
approximately 25 per cent of the average fisherman’s
income. Also, the park management purchases fish from
local fishermen, who also operate facilities themselves such
as souvenir shops or glass-bottomed boats. At Katsura
Marine Park, the fishermen’s union earns one eighth of its
annual gross income from souvenir shops. The table below
shows the economic benefits received by the local
fishermen from selected marine parks of Japan. The
management approach adopted in these marine parks has
yielded a direct economic benefit to the fishermen.

Although marine parks play an important role in
safeguarding the marine environment against impacts from
human activities, there has always been strong resistance,
especially from local fishermen, against the establishment of
such areas. In most countries, traditional fishing rights of
local fishing communities are strongly protected. They
perceive the establishment of a park, which places
restrictions on fishing, as being against their economic
interests (although setting aside closed areas as nurseries is
needed for fishery and thereby serves the interest of fishing
communities in the long run). Nevertheless, the park
management approach adopted for Japanese marine parks
has shown that if economic interests of the local fishermen
are linked with management practices, this dilemma can be
resolved. The main issue is not the dichotomy between
short and long term benefits, but rather who is being
affected and who is getting the benefit. Hence, the key
problem is finding a way to compensate those affected by
allowing them to share the benefits. In this regard, even the
short term economic return is enough to compensate for
the adverse economic impact on the livelihood of
fishermen, if appropriate arrangements are made to
distribute fairly the benefits accrued from the park. This
helps ensure the sustainability of the park, since the local
community’s economic interests have a direct bearing on
the well-being of the park.

Name

Kashimoto MP Corp.

Tatsukushi MP Corp.

Genkai MP Corp.

Katsuura MP Corp.

Established in

1971

1972

1974

1980

Founded by

municipality,
fisherman union,
private company

prefecture,
municipality,
private company

municipality

prefacture,
municipality,
fisherman union

facilities

under water
observatory, aquarium,
restaurant

under water
under water
under water
observatory, restaurant, observatory, restaurant, observatory, restaurant,
visitor center
visitor center
visitor center

Visitors/year (1990)

422,000

159,000

156,000

435,000

Employment
(persons)

66

35

3

12

Relationship with
fisherman (1991)

purchase of feed fish
for an aquarium:
US$ 32,000 per year;
and of fish for
restaurant: US$ 600,000
per year.

purchase of feed fish
paying 2 per cent of
for an aquarium:
income to fisherman
US$ 50,000 per year;
union for closing:
and of fish for
US$ 15,000 per year
restaurant: US$ 1,470,000
per year.

paying US$ 94,000
per year for closing.
Fisherman union operate
souvenir shop: income
US$ 920,000 per year.

US$ 3,650,000

US$ 4,800,000

Income/year (1991) US$ 10,000,000
Source:

US$ 740,000

Fugiwara, Shuichi (1994). Lo cal Eco n o m ic Ef fect In duced by Mar in e Par k. Paper submitted to the Fourth Pacific
Environmental Conference, Biodiversity Roundtable, March, Honolulu.
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5.2:

Coastal pollution from indiscriminate disposal of effluents.

Number of accidents

particular, which are less well mixed than areas farther
from the shore, are under increasing pressure from
environmental pollution.
River waters in the Asian and Pacific Region are
often heavily contaminated by municipal sewage,
industrial effluent and sediments, which form the most
important source of pollution. Of the estimated total of
13.5 billion tonnes/year of sediment transported by the
world’s rivers, Asian rivers account for nearly 50 per
cent, although they constitute only 17 per cent of the
world’s total drainage area (UNEP, 1992). Basically, this
is the result of lack of sanitation, discharge of untreated
industrial effluents into the rivers, and sediment loads
added through catchment erosion. Other major sources
of the sediment load include the tillage from mining
operations and earth from construction works. Mining
operations in most of the developing countries in the
region still use conventional methods which leave large
amount of tillage to be washed away by rain water,
which is finally deposited in the coastal waters.
Municipal and industrial wastes are the most
serious land-based pollutants entering the seawater
through rivers or direct runoff. Most of the coastal cities
in the region discharge their domestic and industrial
wastes directly into the sea without any treatment. It
has been conservatively estimated that over 70 per cent
of human sewage in the Pacific finds its way into
coastal waters without prior treatment (Fuavao, 1990),
(see also Box 5.3). Shipbreaking activities such as
those on the eastern coast of Bangladesh are also
posing a threat to the marine and coastal environment
through the release of oil, grease, paint and heavy
metals.
The river waters also feed coastal zones with
nutrients and chemical contaminants contributed by
fertilisers and pesticides leached or washed off from
agricultural land. The fertiliser consumption in the
Asian and Pacific Region rose 74 per cent, from 33.3
million tonnes to 57.8 million tonnes over 1982-1992
period (see chapter 11). Use of pesticides appears to be
increasing, especially in the developing countries of the
region. In South Asia, for example, pesticide use is
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considerable, with India alone using 55,000 metric
tonnes a year. About 25 per cent of these pesticides are
thought to end up in the sea (WRI, 1990).
The marine pollution from sea-based activities in
the ESCAP region, is largely associated with marine
transportation and offshore mineral exploration and
production activities. The Malacca and LombokMakassar Straits are the main shipping routes from the
Indian to the Pacific Ocean. Incidence of accidental oil
spills have been frequently reported along these routes.
In the Straits of Malacca alone, for example, 490
shipping accidents had been reported over the 19881992 period (Figure 5.4), resulting in a considerable
amount of oil spillage at sea (see Chapter 12). It has
been reported that beach tar along the west coast of
India is a chronic problem, with total deposits of up to
1000 tonnes per year (GESAMP, 1993). Approximately
5 million tonnes of oil enter the Arabian Sea each year,
while the Bay of Bengal receives some 400,000 tonnes
from similar sources. The region also has a number of
natural seeps of oil, such as off the coast of Viet Nam,
in the central Philippines’ seas, off the northwest coast
of Borneo, to the west of Sulawesi, in Bass Strait and
the South Victorian Coast of Australia, and off both the
west and east coasts of New Zealand (Couper, 1989). In
the wake of booming economies and expanding
foreign trade in the Asian and Pacific Region, the risk of
accidental oil spills and deliberate discharges to the
region’s seas is expected to increase with the growth in
maritime traffic.
Some observations indicate that the marine oil
pollution from land-based sources still seems to be
relatively high compared to that from the sea-based
sources. In the port of Chittagong in Bangladesh, the
estimate of crude oil spillage is about 6,000 tonnes
annually, while crude oil residue and wastewater
effluent from land based refineries amount to about
50,000 tonnes per year (Khan, 1993).
Pollutants originating from the aforementioned
sources have, in many cases, resulted in serious

Figure 5.4:

Shipping Accidents in the Strait of
Malacca
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damage to human health and to the amenity value of
coastal areas, and have also had other socio-economic
impacts. It has been reported recently that Australian
coastal zones are facing serious problems of
sedimentation and declining water quality. Sediments in
runoff from the land are altering estuaries and shores,
and smothering marine life. Nutrients washed from
farmland are causing excessive growth of algae,
depleting the oxygen supply and destroying seagrass
and tropical corals.
Similarly, Hong Kong is now facing a spectrum
of problems, concerning the deteriorating conditions in
coastal waters (See Box 5.3). A significant impact in this
regard is nutrient enrichment, or eutrophication, which
has been manifested in algal blooms. Occurrences of
“red tide” (a toxic plankton bloom), has been an
environmental problem of major concern in the coastal
areas of the region.

B ox 5.3:

The frequency of the appearance of red tide in
Tolo Harbour, Hong Kong ranged from 2 in 1977 to 9
in 1994 (Figure 5.5) with a maximum in 1988. The
largest red tide, in terms of “infested” area, was
recorded in 1992 which covered nearly the whole of
Hong Kong’s eastern waters. It was caused by the alga
Noctiluca scintillans, which created numerous patches
of bright salmon pink water. When the algae drifted
ashore, they created glutinous putrid slimes that fouled
beaches and killed fish (Department of Environment,
1993). The People’s Republic of China is also
experiencing an increasing threat of red tide occurrence
in its coastal waters. There were a total of 19 red tide
incidents in 1993. One of these, which occurred in the
coastal area of Zhejiang Province in May 1993, resulted
in the poisoning and killing of prawns over a 5,000
hectare extent, causing an estimated loss of US$ 34.5
millions (NEPA, 1993). In 1986, 1987 and 1991,

C oastal Pollution in H ong K ong and Positive S teps Taken by the Local
G overnm ent

With over 6 million people packed into 1074 sq km
area, Hong Kong has one of the highest population
densities in the world. As a result of the rapid expansion in
population, and industrial and commercial activities, various
reports have noted the deteriorating conditions in waters
surrounding Hong Kong, particularly as a result of sewage
discharges around its coast. At one point, it was reported
that a daily average of 1.5 million cu m of domestic sewage
and industrial wastewater poured into the harbour, along
with 20 tonnes of floating rubbish. In addition, the nutrient
levels in the coastal waters were also high. In the wake of
rapid growth of the electronic and chemical industries,
toxic and heavy metal contents of wastes were increasing
during the last decade. In some areas of Victoria Harbour,
the bottom sediments had high concentrations of heavy
metal such as chromium (up to 119 mg/kg of dry solid =
“d s”), zinc (up to 225 mg/kg/d s), copper (up to 870 mg/
kg/d s), nickel (52 mg/kg/d s), lead (71 mg.kg/d s) and
mercury (0.23 mg/kg/d s).
In view of the environmental threat faced by the
territory, the Hong Kong Government has been taking a
number of positive steps to rectify the pollution problem
and to prevent the coa stal water conditio n from
deteriorating further. Since 1980, the waters of Hong Kong
have been divided into 10 water control zones under the
Water Pollution Control Ordinance, which have strict
objectives to safeguard water quality. Under the
Ordinance, it is an offence to discharge liquid wastes into
an area designated as a water control zone without first
obtaining a license from the Environmental Planning
Department (EDP). It is also an offence to discharge any
poisonous or noxious material into water anywhere in
Hong Kong. The latest zone declared was the Victoria
Harbour (Phase Two) Water Control Zone which came into
effect on 1 September 1995. It is planned to declare the
last phase of this water control zone in 1996.
To solve the problem of sewage, the government
embarked on the development of 16 sewerage master

plans. Fifteen of these have now been developed and the
last one will be completed by the end of 1995. In parallel
with the new sewerage and sewage treatment facilities, the
first stage of the Strategic Sewage Disposal Scheme began
in 1994. When completed in 1997, it will provide proper
treatment for the first time for a major portion of the
sewage generated around Victoria Harbour. Concerning
hazardous materials, producers of chemical waste including
acids, alkalis, solvents, organic compounds and oils, are
required to be registered, under the Waste Disposal
(Chemical Waste) Regulations. Chemical wastes must be
properly labelled, packaged and stored by the producers,
removed by a licensed collector and delivered to a licensed
disposal facility such as the Chemical Waste Treatment
Centre (CWTC) at Tsing Yi Island for proper treatment.
Steps were also taken during 1992 to strengthen the
enforcement of the Dumping at Sea Act 1974 (Overseas
Territories) Order 1975 which is aimed at preventing
damage to the marine environment as a result of the
dumping of solid wastes in local waters. From January
1993, all marine dumping vessels must be equipped with
automatic self-monitoring systems to deter these vessels
from dumping waste in undesignated areas.
Today, nearly all Hong Kong waters are under
pollution control. In a 1989 White Paper, the Hong Kong
Government proposed to introduce and enforce stringent
legislation to clean up Hong Kong’s water. In the second
review of the White Paper in 1993, the government has
reaffirmed its commitment to coastal water quality. While
the regulatory and clearing efforts of the government are
appreciable, it is now important to emphasize the need for
developing a partnership between government, the private
sector and individuals within the community, to promote
preventive actions and to avert an ecological catastrophe in
Hong Kong.
Source:

Environmental Protection Department (1995). Marine
Water Quality in Hong Kong.
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Figure 5.5:

Number of Reported Red Tides in
Tolo Harbour 1977-1994
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B ox 5.4:

Shellfish Poisoning in the A sian and the Pacific R egion

In recent years, the problem of shellfish poisoning
has become increasingly serious in coastal areas of Asia and
the Pacific. New Zealand for example, in January 1993
witnessed a case of major shellfish poisoning. More than
180 confir med cases were reported to the Health
Authorities, from an area of Whangarei, stretching from the
North Cape to East Cape of northern North Island.
Alexandrium minutum, a phytoplankton that produces
paralytic shellfish poisoning (PSP), which was found in the
samples collected, was immediately implicated in the
poisoning. However, an association of most of the
symptoms produced by the effects of neurotoxic shellfish
poisoning (NSP), suggested that some NSP-producing
organism, which was yet to identified, should also be
responsible. As a preventive measure, shellfish harvests
were soon completely banned throughout New Zealand.
The loss in export sales was estimated to be NZ$ 2 million
per week.
Similarly in 1993, a PSP outbreak was observed in
Manila Bay, Philippines. Despite the imposition of a ban on
shellfish gathering from affected areas, 23 people were
hospitalised for PSP after consuming infected ‘tahong’
(mussels) from Limay and Orion in Battan, Manila Bay. This
increased the toll of recorded PSP cases in the Philippines
to 1,488 since 1983.
Pyrodinium red tides, which trigger PSP outbreaks
in shellfish, have also been affecting the waters of Malaysia
and Philippines since the 1980’s. In January 1994, the
shellfish poisoning at Kampung Gentisen in Sepangar Bay
claimed one life and affected another thirteen people.
Public Authorities launched an awareness campaign with a
warning against collecting and eating shellfish.
The high level of poverty prevailing in the coastal
areas of the Asian and Pa cific Region has further
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Tasmania State of Australia suffered badly from red
tides, which caused temporary closure of 15 shellfish
farms for periods of up to six months (Hallegraeff,
1993). In addition to severely depleting oxygen levels,
and thus resulting in the mass death of aquatic
organisms, the red tides also cause a paralytic shellfish
poisoning (PSP) with serious risks to human health
(see Box 5.4). An outbreak of red tides in Philippines in
1990 proved costly for the fisheries and shellfish
industries. During a four day tide in Manila Bay, prices
of fish and shellfish dropped by around 75 per cent. As
a result, the shellfish industry lost an estimated US$ 2.38
million.
The water and bed sediment of the coastal areas
in the region are also suffering from heavy metal
contamination such as lead, mercury, cadmium and
zinc. Major sources of this contamination include
industrial effluent and dumping of land-based solid
waste into the sea. In India, for example, exceptionally
high concentrations of lead and cadmium, 820
microgrammes/l and 336 microgrammes/l respectively,
were observed in Thane creek on the Bombay coast,

compounded the problem of shellfish poisoning. A
significant portion of the coastal population is dependent
on this resource for their livelihood. People continue
harvesting, selling and consuming contaminated shellfish
even during outbreaks, as this is their only means of
subsistence. Since shellfish accounts for a substantial share
of food in the region, the contamination has therefore
significant economic implications, in addition to human
health hazards. The toxic contamination in shellfish is
primarily caused by organic and toxic waste contents of
coastal water, and toxic algal blooms (“red tides”). Unusual
occurences of algal blooms have been attributed to a
combination of many factors, especially to disturbances in
the marine ecological balance by climatic factors.
Considerable evidence suggests however that the growing
frequency of blooms is related to the nutrient enrichment of
coastal waters due to increasing pollution.
Similar incidents of shellfish poisoning are also
being reported from other coastal areas of the Asian and
Pacific Region, and most importantly, there is a trend of
increasing occurrences. There is also a high probability of
such cases being unreported, especially if the incidents take
place in remote areas. As the human health and ecological
impact, and the direct economic cost of the shellfish
poisoning have been found to be quite substantial, this
issue needs to be urgently addressed. The long-term
strategy may include efforts to control nutrient enrichment
of the coastal waters, while short-term responses could
include continuous surveillence of toxic algal blooms. This
would be helpful in designing precautionary measures to
cope with such outbreaks in the future.
Source:

The Intergovernmental Oceanographic Commission
(IOC) (1994). Harmful Algae News: An IOC Newsletter
on toxic algae and algal blooms. No. 8.
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5.3:

Red tide, a major indicator of serious marine pollution.

while mercury concentration was 778 microgrammes/l.
Sediment along the creeks and off-shore stations was
reported to contain significant concentration of lead
(Ministry of Environment, 1993). In Pakistan, heavy
metal contaminations have been detected in water and
sediment from the coastal area within the mouth of the
Indus River. (Tariq et al, 1993) Moreover, there is
increasing evidence of these toxic substances getting
into the food chain.
Though the consequences of marine
environmental pollution are becoming increasingly
evident, the level of pollution in most coastal waters is
still reasonably manageable. However, in the face of the
region’s rapid industrialisation, spurred by a robust
economic growth and coupled with expansion of urban
coastal agglomerations, there exists a potential danger
that the pollution may soon reach levels far beyond the
carrying capacities of the coastal waters.

B.

Im pacts of A quaculture and C oastal
A griculture

Increased income, employment, foreign
exchange earnings and improved nutrition are some of
the socio-economic benefits arising from aquaculture.
However, aquaculture developments, in the region in
recent years, have been at the cost of the coastal
environment (see Box 5.1). These environmental
problems have resulted from the conversion of wetland
habitats, the discharge of nutrients and other wastes,
the introduction (through escapes) of exotic species,
and the use of chemicals such as pesticides, antibiotics
and hormones. In addition, there has been an overall
deterioration of water quality and hindrance to access
caused by extensive pond systems (Barg, 1992).
Mangrove destruction for aquaculture has often
triggered a cycle of coastal degradation. The felling of
mangrove forests has resulted in the loss of protection
from cyclones and storm surges, increased salinity from
seawater incursion and greater evaporation and
acidification of surface waters. As the mangroves
disappear, fish catches decline and fishing communities

create more tambaks, destroying more mangroves (Lean
et al, 1990). Shrimp ponds usually depend on shrimp
larvae from wild stock which live in the mangroves.
When the mangroves are cut down to make way for the
ponds, the larvae disappear and the whole ecosystem
suffers. These environmental costs have been incurred
for a shrimp harvest of only 50 kg/ha/year. When
compared to the combined yields of the mangrove
forests and the traditional fisheries which are now lost,
aquaculture would appear to be uneconomical
(Holmgren, 1994). One example of this destructive
sequence of events is the Chakaria Sundarbans in
Easter n Bangladesh, which have been almost
completely cleared for aquaculture
The impacts of agricultural activity on coastal and
marine resources are also significant. For example,
increased use of pesticides (fourfold since 1977), is
leading to the transport of an estimated 1800 tonnes of
pesticides into the Bay of Bengal where they reappear
as toxic residues in finfish and shellfish (Holmgren,
1994). The liberal use of agricultural fertilisers, on the
other hand, enhances the productivity of coastal waters,
favouring nuisance organisms such as phytoplankton
species that are regularly causing red tides and other
similar problems.
Likewise, accelerated erosion caused by the
misuse of steep marginal land for cash crops in Fiji, is
having a negative impact on coastal geomorphology,
increasing floods, smothering mangroves and silting
coral reefs (Tortell et al, 1992). Sedimentation from
current land-use practices is also a problem in
Malaysian waters where it is considered to cause more
damage to fisheries than bacterial contamination
(Holmgren, 1994). The situation is even more severe in
Segara Anakan on the south coast of Java, where
sedimentation is reducing the water volume, shrinking
the mangrove area and leading to overfishing (Naamin,
1991).

C.

D egradation of Specialised
Ecosystem and Species

1. Mangrove Ecosystems
The mangrove ecosystems of the Asian and
Pacific Region are the most visible and most productive
exponents of the ubiquitous coastal wetlands. Many
coastal peoples in tropical and sub-tropical areas have
lived, fished and hunted within mangroves for
centuries, deriving from them valuable commodities
such as timber, fuel, thatching and roofing materials,
medicine and food. Of the 16.6 million hectares of
mangrove forests that are estimated to exist in the
world, over 7.5 million hectares occur in the Asian and
Pacific Region (Aksornkoae, 1993). Of these, more than
4 million hectares are found in Indonesia, which has
the largest area of mangroves that exist in any single
country of the world (UNEP/GEMS, 1993a).
In general, mangroves are restricted to the
tropics, but in Asia and the Pacific they can be found
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5.4:

Coral reefs in Asia-Pacific need protection for the enhancement
of the marine environment.

extending from around latitude 32 oN in Japan to about
38oS in Australia and New Zealand (Crisp et al, 1990).
The region contains the most lush and prolific
mangrove forests with at least ten countries having over
0.25 million hectares, including the world’s largest, the
Sundarbans mangrove ecosystem in Bangladesh. In
New Zealand the mangrove systems include those in
the south, where Avicennia marina occurs as a squat
shrub with a spreading and thick canopy and an
average height of 90 cm, even for fully grown, mature
trees (Crisp et al, 1990).
In addition to the traditional uses of mangroves
which, by and large, were fairly sustainable, recent
population and economic pressures have led to an
over-exploitation of the trees themselves as well as the
conversion of the wetlands they occupy. Mangrove
wood is being harvested for making charcoal (which in
some cases is being exported); as a direct source of
firewood; for the production of poles and other
construction timbers; for the extraction of tannin used
in the manufacture of inks, plastic and glue; and, for
producing wood chips which are used as raw materials
for the production of rayon (Aksornkoae, 1993).
The greatest threat to mangroves in the Asian
and Pacific Region is the development of aquaculture
(UNEP/GEMS, 1993a). More than one million hectares
of mangrove forest have been converted to aquaculture
ponds which cause changes in drainage patterns,
nutrient availability and the frequency of tidal
inundation. This in turn adversely affects the mangrove
forests’ high productivity rates. The extent to which
mangroves are being cleared is illustrated by examples
such as the Philippines, where some 200,000 hectares
have been destroyed, and Thailand, where about
172,000 hectares have been cleared (GESAMP, 1991). In
Viet Nam, where some 36 per cent of the mangrove
forests (105,000 hectares) were lost during hostilities,
further losses continue to accrue through conversions
of mangrove forest for shrimp farming, agriculture, salt
ponds, and urban expansion (Hong & San, 1993).
Significant losses of salt marsh and mangroves have

124

5.5:

Oil spills in coastal area besides posing threat to biodiversity can
seriously harm beaches.

also recently been observed in coastal areas of
Australia. Whilst in general, the shrimp and prawn
farms have become major sources of export earnings in
many countries of the region, these monoculture farms
replace an average of 283 species of finfish, 229 species
of crustaceans and 211 species of molluscs which occur
naturally in the mangrove forests. In addition to their
value as natural nurseries for large numbers of
commercially important species, mangrove forests are
also valuable in providing protection against coastal
erosion and coastal storms. Moreover, mangroves’
potential for tourism, education and research is also
being increasingly explored in recent years. With care
taken to ensure that adverse environmental impacts do
not occur, properly managed mangrove forests can be
developed to create awareness and to provide
enjoyment through the use of boardwalks and
observation vantage points, visitor information centres
and bird-watching hides.
2. Coral Reefs
Coral reefs are among the world’s most diverse
natural ecosystems – the marine equivalent of tropical
rain forests. Globally, there are about 600,000 km2 of
coral reefs. Of these, more than half are in the Indian
Ocean with the rest evenly distributed between the
Caribbean and the Pacific. The great majority of coral
reefs are therefore to be found within the Asian and
Pacific Region (UNEP/GEMS, 1993a). These include the
Great Barrier Reef, off the northeastern coast of
Australia, which is about 3,000 km long and is one of
the world’s most diverse coral reef systems. In addition
to its 500 species of coral, the Great Barrier Reef
supports about 2,000 species of fish.
Coral reefs provide a most effective protective
barrier for beaches and other coastline from the
continuous pounding of ocean waves. They also
provide an intricate and complex habitat for a host of
finfish, molluscs echinoderms and crustaceans. They
comprise a number of organisms which, although not
yet fully investigated, are very likely to possess genetic
material of particular medicinal interest. Coral reefs are
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also able to attract large numbers of tourists, which in
many Asian and Pacific countries provide employment
and an income for coastal people. Finally, the mining of
coral can provide the raw materials for semi-precious
jewellery, the limestone source for cement manufacture,
the active filter material for septic tanks, and building
blocks for the construction of houses, jetties and other
structures.
Coral organisms are extremely sensitive to
physical conditions, with narrow tolerance ranges:
water temperature (between 25oC to 29oC), high salinity
(preferably 35 parts per thousand), water clarity, high
dissolved oxygen, and an ample supply of sunlight.
Any departure from these conditions results in stressful
conditions for the coral, hence their inability to survive
near river mouths (low salinity and high turbidity),
and at depths in excess of 50 m (lack of sunlight
penetration). Many urban and industrial developments
pose a threat to coral systems through: discharges of
domestic and industrial effluents; agricultural/
aquacultural runoff contaminated with fertilisers and
pesticides; dredging and reclamation activities with their
high suspended sediment loads; and other stresses
which arise from high concentrations of population.
According to the World Resources Institute (1992),
chemical pollution and increased sedimentation have
been observed to cause ‘bleaching’ in coral in the
Eastern Pacific. This condition is noted when the coral’s
symbiotic algae, which give coral its colour, abandon
the coral due to environmental stress. Without these
algae, the coral will eventually die. It is also expected
that should sea temperatures rise due to global
warming, this will also exacerbate this condition.
The importance of conservation of corals, and
the marine environment in general, takes on an added
dimension as scientists are increasingly turning to the
biodiversity of the sea in their search for medical
cures and unique compounds. They have derived
anti-leukaemia drugs from sea sponges, bone-graft
material from corals, diagnostic chemicals from red
algae, anti-infection compounds from shark skin, and
many more useful agents from other marine flora and
fauna. As marine life is relatively less studied compared
to terrestrial life, oceans are a vast new frontier for
research (Weber, 1993).
Tourism and recreation can be both a boon and
a bane for coral reefs. While undoubtedly creating a
strong economic argument for the protection of coral
resources, tourism and recreational activities can
impose their own stresses and impacts. Construction
activities which accompany most tourism developments
such as hotels, beach clubs and marinas, have a range
of direct and indirect impacts on coral through infilling,
dredging and the re-suspension of contaminated silts.
Furthermore, the pressures brought about by large
numbers of visitors can lead to continuing impacts such
as physical damage to the reef through trampling, boat
abrasion and removal of coral ecosystem ‘souvenirs’,

discharge of untreated or partially treated sewage,
operational leaks and discharges of hydrocarbons and
waste dumping.
3. Seagrass Meadows
Seagrass beds are composed of rooted, seedbearing marine plants (halophytes). They occur in
shallow, near-shore waters that are sheltered from high
wave energy, and in estuaries and lagoons. They are
often associated, both physically and ecologically, with
mangrove forests and coral reefs, often forming the
spatial link between these two ecosystems. Like
mangroves and coral reefs, seagrass meadows with
their halophytic plants, epiphytes and abundant
detritus, comprise a highly productive habitat that
supports a large quantity of commercially important
species. They exhibit very high rates of primary
productivity, with several kilograms of standing stock
per square metre, and it has been estimated that the
economic return obtained from seagrass beds can be
up to US$ 86,000 per acre (IUCN/UNEP, 1985a).
Fortes (1990) has reviewed the seagrass
resources of East Asia and discussed their status and
potential. Thirteen species of seagrass have been
reported from Indonesian waters alone (Soegiarto &
Polunin, 1982) and extensive beds of seagrass are also
reported from southern India and from around Sri
Lanka where they are known to support the Dugong
(IUCN/UNEP, 1985b). In other parts of the region where
conditions are favourable, seagrass beds can also be
extensive, though often less dense.
Whilst not exploited directly, seagrass meadows
are the basis of successful finfish and prawn fisheries in
many localities. Unfortunately, the beds are often
damaged, sometimes irreparably, by trawls used in the
fishery. When this happens it has an indirect impact on
green turtles (which are known to feed on seagrasses),
as well as on the Dugong, which in places feeds
exclusively on seagrasses.
In South-East Asia, seagrasses are under threat
from loss of mangroves which act as a “filter” for
sediment from land, coastal development, urban
expansion and bucket dredging for tin (Lean et al,
1990). Other impacts include, substrate disturbance,
industrial and agricultural runoff, industrial wastes and
sewage discharges. In Australia, both mangroves and
seagrass are under increasing threat of coastal pollution.
Estuaries in Eastern and Southern Australia in particular
are among the worst off. They suffer the added
pressures of coastal development, loss of habitat and
overfishing. In New South Wales, about half of the
seagrass in estuaries have been lost since Europeans
began to settle.
4. Species at Risk
Over 90 per cent of the world’s living biomass is
contained in the oceans, and new marine and coastal
phenomena, communities and species are constantly
being discovered (Earle, 1991). Marine and coastal
species include many that are rare, threatened and
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endangered, often as a result of habitat loss. Habitats
are affected both directly, such as by oil spills and
ocean dumping, and indirectly, through activities such
as waste disposal and abusive land use practices that
send sediments and pollutants into rivers, and therein
to the oceans (World Resources Institute, 1994).
Of all marine habitats, those in coastal waters are
under the most pressure and coastal species in
particular are at risk from pollution, infilling
(reclamation), dredging, dumping and other coastal
alterations. Habitat loss often has an irreversible
impact on a threatened species since it affects whole
populations at once. The major threats to Asian wetland
habitats (which include the coastal margins) according
to Lean et al (1990), are hunting, human settlement,
agriculture, pollution, fishing, logging, fuelwood
collection, land degradation, water diversion,
aquaculture development and foreshore development.
In addition to habitat destruction, several
vulnerable marine species are affected by direct
exploitation in the Asian and Pacific Region: whales,
dugongs, birds and turtles are threatened by poaching,
pollution, tourism encroachment and accidental
entanglement in fishing nets. Moreover, it has been
estimated that 32 of Australia’s 100 main fisheries have
been overfished or heavily fished. Southern bluefin
tuna, shark, gemfish, and some rock lobster have been
hardest hit.
In the face of this threat and in recognition of the
importance of these species, many countries have
adopted legislation for the protection and conservation
of these endangered species. For example, all turtles in
Pakistan, India and Sri Lanka are now protected by law;
21 turtle nesting beaches in Malaysia are declared as
reserves; and major seabird nesting islands in
Indonesia, Philippines and Malaysia are classified as
bird sanctuaries. At the international level, the
International Whaling Commission (IWC) has declared
the Indian Ocean as a marine mammal sanctuary and
UNEP has assumed the spearhead role under the
Global Plan of Action for the Conservation,
Management and Utilisation of Marine Mammals. These
protective strategies have in turn led to increased public
awareness for the need to conserve, protect and
manage these vulnerable marine species.

Countries of the Asian and Pacific Region have joined
various international and regional agreements to resolve
the problem (see Table 5.7). With increasing pressure
from population growth, the rising number of
megacities, accelerated economic development,
depletion of coastal resources, degrading of coastal
water quality and increasing resource use conflicts,
there is a critical and urgent need to move from
information gathering and planning to management and
solutions of coastal and marine environmental
problems.

A.

Remote sensing has been used in the region on a
pilot project basis to obtain data on suspended
sediments in the water column, topography, bathymetry,
sea state, water colour, chlorophyll-a, sea-surface
temperature, fisheries, oil slicks and submerged and
emergent vegetation, including mangroves and seagrass
(Kam et al, 1992). However, despite its undoubted
potential, remote sensing has some severe limitations
and practical problems when applied to the coastal
zone in particular, which arise primarily from tidal
water level fluctuation which influences the level of
penetration. A further constraint to the use of remote
sensing, particularly the use of satellite imagery, in the
coastal zones of the tropics and sub-tropics are their
propensity for cloud cover, which hinders the taking of
images. In spite of these difficulties, remote sensing is
an appropriate method for addressing information
needs in coastal decision-making and it is therefore
surprising that in the Asian and Pacific Region, remote
sensing has not been integrated into national coastal
development processes (Kam et al, 1992).
Since the publication of the New Zealand Atlas of
Coastal Resources (Tortell, 1981) and a feasibility study
in 1983 on the possibility of collating a similar resource
atlas for the SPREP region, there has not been much
progress in marine resources mapping in the Asian and
Pacific Region. However, more recently, there has been
an increased interest in coastal resources maps for
India, Bangladesh, Fiji, the East Asian Seas Region and
the North-West Pacific Action Plan (NOWPAP) Region.

B.
IV. PO LIC IES A N D PRO G R A M M ES FO R
M A N AG IN G C O A STA L A R EA S
Until very recently, efforts on the management of
the coastal and marine environment in the Asian and
Pacific Region have mainly remained focused on
identifying the problems, and planning remedial and
preventive measures. Past initiatives on increasing
awareness of the problems in the region have therefore
not actually resolved the problems that the marine and
coastal environment faces. However, renewed attempts
are being made at the national, regional and
international level to address the problem effectively.
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Inform ation and D ata G athering and
R esource M apping

D evelopm ent of Integrated C oastal
Zone M anagem ent Plans

Several institutions within the Asian and Pacific
Region have worked for the development of integrated
coastal management plans. ESCAP and the International
Centre for Living Aquatic Resources Management
(ICLARM) were at the forefront of initiatives towards
applying the integrated coastal planning and
management philosophy in the Asian and Pacific
Region (Chua & Fallon Scura, 1992). Coastal
Environmental Management Plans have been developed
by ESCAP for Bangladesh, Sri Lanka, Pakistan, the
Philippines and Tonga. Coastal planning projects have
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Table 5.7:

UNEP Regional Seas Programme in Asia and the Pacific – Institutional Framework

Member states and territories

Agencies

Action plan
Date
adopted

Convention
Coordination

Protocols

Signed In force Secretariat

K Kuwait Action Plan Region
A Bahrain, Iran (Islamic Rep. of),
P Iraq, Kuwait, Oman,
Qatar, Saudi Arabia, U.A. Emirates

UN, UNDP,
ECA, FAO,
UNESCO, IOC,
WHO, WMO,
IMO, UNIDO,
IAEA, IUCN

1978

ROPME
(Kuwait)

1978

E East Asian Seas
A Indonesia, Malaysia, Philippines,
S Singapore, Thailand

UN, UNDP,
ESCAP, FAO,
UNESCO, IOC,
WHO, WMO,
IMO, UNIDO,
IAEA, IUCN,
ASCOPE

1981
5 countries

EAS/RCU
(Bangkok)

no convention

South Pacific Region al
En vir on m en t Pr ogr am m e
Australia, Cook Islands, Federated
States of Micronesia, Fiji, Kiribati,
Marshall Islands, Nauru, New
Zealand, Niue, Palau, Papua New
Guinea, Solomon Islands, Tonga,
Tuvalu, Vanuatu, Western Samoa
and South Pacific territories of
France, UK, USA

UNDP, ESCAP,
FAO, UNESCO,
IOC, WHO,
WMO, IMO,
IAEA, IUCN,
SPC, Forum
Secretariat

1982

SPREP
(Apia)

1986

South Asian Seas
Bangladesh, India, Maldives,
Pakistan, Sri Lanka

UN, UNDP,
ESCAP, FAO,
UNESCO, IOC,
WHO, WMO,
IMO, UNIDO,
IAEA, IUCN,
SACEP

action plan
under
consideration

OCA/PAC
UNEP
(Nairobi)
SACEP

no convention

Nor th -West Pacific Action Plan
Region
PR China, Japan, DPR Korea,
Republic of Korea,
Russian Federation

Under
consideration

1994

OCA/PAC
UNEP
(Nairobi)

no convention

* Australia, Cambodia, PR China,
Republic of Korea, Viet Nam
S
P
R
E
P

N
O
W
P
A
P

1979

ROPME Cooperation
(Kuwait) on oil
combating.
shelf
exploration
and
exploitation of
land-based
sources

1994 revised
version +5
countries*

been undertaken by ICLARM for: Sri Lanka (Sri Lanka
Coast Conservation Department, 1990); Lingayen Gulf
in the Philippines (Silvestre et al, 1989; National
Economic Development Authority, 1992); Segara
Anakan in Indonesia (White et al, 1989; ASEAN/US
CRMP & Directorate General of Fisheries, 1992);
Singapore (Chia et al, 1988; Chia, 1992); Ban Don Bay
and Phangnga Bay in Thailand (National Environmental
Board 1992); Brunei Darussalam (Silvestre et al, 1992);
South Johore in Malaysia (Malaysia Coastal Resources
Study Team, 1992).
ESCAP has prepared a considerable number of
guidelines and studies on various sectoral
environmental issues relevant to coastal zone

1990

SPREP
(Apia)

Cooperation
on pollution
emergencies.
Prevention of
pollution
from
dumping.

management, EIA tools for industrial and urban
development in coastal areas, port infrastructures,
tourism development, hazardous waste management
and industrial pollution control (ESCAP, 1994c). ESCAP
has also provided training on various aspects of marine
and coastal resource management. In addition, FAO has
issued guidelines on integrated management of coastal
zones (Clark, 1992) and on the promotion of
environmental management of coastal aquaculture
(Barg, 1992), as well as on integrated coastal fisheries
management (Scura, 1994).
Currently, there are efforts in the People’s
Republic of China and the ASEAN nations to develop
integrated coastal management programmes, but many

127

C H A PTER FIV E

5.6:

Sustainable coastal development is the key to the protection of
the marine environment.

of these efforts are in the early planning stages or in the
initial stages of implementation. In late 1993 the
International Maritime Organisation (IMO) commenced
the implementation of a UNDP/GEF programme aimed
to prevent, control and manage marine pollution in the
greater East Asian Seas region encompassing ten
countries. Among its activities, this programme will
establish three pilot/demonstration/training sites for the
application of integrated coastal planning and
management with the aim of eventually applying the
philosophy throughout the region.

C.

Efforts for Fishery M anagem ent

According to FAO Marine Resources Service
(1994), countries in the Western Indian Ocean rely on
licensing of national and foreign vessels as their main
tool for regulating the fishing effort. However, this is
rather ineffective in reducing fishing activities towards
sustainability. Efforts to regulate fishing are
implemented in Malaysia and Australia – in the Eastern
Indian Ocean – although scientific management of
fisheries is not yet well established in that region either,
despite the urgency of the situation.
In the North-West Pacific there is no functional
multilateral organisation to cover the entire area,
however, five bilateral agreements help to manage
shared stocks. In the South-West Pacific, New Zealand
adopted a system of Individual Transferable Quotas
(ITQ) in 1986 and recently changed quotas from a fixed
tonnage to a proportion of a variable overall Total
Allowable Catch (TAC). This should be more effective,
especially for those stocks that are likely to have
reduced TAC in the near future, such as Orange
Roughly (Annala, 1993). Australia too is adopting an
ITQ system for some selected species.
Few countries in the Western Central Pacific have
formulated fisheries management plans and those that
have been implemented have been fairly unsuccessful
in reducing fishing pressure. An interesting
development in this area is the use of artificial reefs to
serve as barriers for inshore trawling, thus providing
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some protection to coastal waters and enhancing
marine productivity (White et al, 1990). Such reefs are
now in widespread use in the Asian and Pacific region
and at the Twenty-third session of the Indo-Pacific
Fisheries Commission (now the Asian and Pacific
Region Fisheries Commission), held in Sri Lanka in
1990, concern was expressed at the lack of knowledge
regarding many aspects of artificial reefs, particularly
their impact on the environment. This led FAO to
undertake a review which evaluated the materials used
in the building of artificial reefs, assessing their
potential environmental impact, exploring their legal
implications and determining the need for further
action. The review concluded by recommending,
inter alia, that the environmental impact assessment
process be applied to the construction and management
of artificial reefs; and that guidelines were needed for
the management of the environmental consequences of
artificial reefs (Tortell, 1993).
Many countries in the region that rely almost
exclusively on fishery products as their sole source of
protein (an average of over 17 kg per person per year),
and in some cases for significant amounts of foreign
exchange (World Resources Institute, 1992), accept that
with current fishery practices, the stocks of their most
valuable and sought after species are not sustainable,
and have therefore adopted regional organisations,
such as the Indian Ocean Fishery Commission (IOFC)
and the Asian and Pacific Region Fishery Commission
(APFC), to assist and coordinate national programmes
in fisheries development, promote regional research
activities and examine management problems of
offshore fishery resources.

D.

R egional C ooperation for C oastal
Zone M anagem ent

The Regional Seas Programme was initiated by
UNEP in 1974 as a global programme implemented
through regional components. Since then, the
Governing Council of UNEP has repeatedly endorsed
this regional approach to the control of marine
pollution and the management of marine and coastal
resources. The Programme currently includes 13
functional regions with the participation of over 120
states and territories. The programmes relevant to the
Asian and Pacific Region include the South Asian Seas
(SAS) Region; the East Asian Seas (EAS) Region; the
North-West Pacific Action Plan (NOWPAP) Region; and
the South Pacific Regional Environment Programme
(SPREP). Table 5.8 provides a profile of each of the
programmes in the Asian and Pacific Region, and
ESCAP is an active supporter and participant in the
various programmes.
The South Asian Seas (SAS) Region includes
Bangladesh, India, Maldives, Pakistan and Sri Lanka. It
is traversed by the main route for oil tanker traffic on its
passage from the Gulf, across the Arabian Sea, to the
south of India and Sri Lanka, across the Bay of Bengal

C O A STA L A N D M A R IN E EN V IRO N M EN T

to the western entrance of the Malacca Strait. The
density of oil tanker traffic together with the extensive
oil exploration and production activities offshore,
constitute the most serious single threat in the region to
the marine environment. An Action Plan for the
protection of the South Asian Seas coastal and marine
environment was adopted following the significant
progress achieved at the intergovernmental meeting
convened under the auspices of ESCAP, UNEP and
SACEP (South Asia Cooperative Environment
Programme) in New Delhi (ESCAP, 1994b) in May 1994.
The East Asian Seas (EAS) Region Action Plan was
originally adopted in 1981 by Indonesia, Malaysia, the
Philippines, Singapore and Thailand. In 1993 a regional
coordinating unit was established in Bangkok to function
as the Secretariat, and to coordinate the activities under
the action plan. In 1994 five other countries from the
region namely, Australia, Kingdom of Cambodia,
People’s Republic of China, Republic of Korea and Viet
Nam also joined the programme by adopting a new
revised Action Plan for the Protection and Sustainable
Development of the Marine and Coastal Areas of the East
Asian Region which, inter alia, reflects relevant elements
of Agenda 21 and its Chapter 17. The Coordinating Body
on the Sea of East Asia (COBSEA), remains as the
decision-making organ of the Action Plan and meets
annually to decide on its programme and budget. The
region is characterised by newly-emergent nations where
priority needs centre around managing the surging
economic development process, so as to safeguard the
environment and quality of life and ensure sustainability
of natural resources.
The South Pacific Regional Envir onment
Programme (SPREP) covers a vast oceanic region which
includes Australia, Cook Islands, Federal States of
Micronesia, Fiji, Kiribati, Marshall Islands, Nauru, New
Zealand, Niue, Palau, Papua New Guinea, Solomon
Islands, Tonga, Tuvalu, Vanuatu, Western Samoa and
the South Pacific territories of France, the United
Kingdom and the USA. This is a region characterised by
comparatively clean seas and few threats to water
quality in general. However, in the numerous small
island states which make up the majority of SPREP
members, the most pressing problems arise from the
demands made on limited resources by the increasing
populations.
The North-West Pacific Action Plan (NOWPAP)
includes the People’s Republic of China, Japan,
Democratic People’s Republic of Korea, Republic of
Korea and the Russian Federation. Problems in the
coastal and marine environment in this area arise from
land-based urban and industrial developments, and an
action plan to address these and other issues, was
adopted at the intergovernmental meeting held in Seoul
in September 1994.
The Intergover nmental
Oceanographic
Commission (IOC) has been active in marine research,
ocean services and training, education, and mutual

assistance in the region. Through the Sub-Commission
for the Western Pacific Region (WESTPAC), the IOC has
developed a programme on marine pollution research
and monitoring. This programme consists of three
subprojects, including assessment of river inputs,
implementation of “Mussel Watch”, and assessment of
atmospheric inputs. WESTPAC, in looking at its
response to UNCED, is considering multidisciplinary
studies in the Gulf of Thailand, the Gulf of Tonkin, and
the Malacca Strait. UNESCO has been active in this area
as well, providing support to the Mussel Watch
programme in Indonesia through training and
laboratory upgrading. UNESCO is furthermore
interested in increasing the laboratory network for the
Mussel Watch programme.
To these initiatives can be added the formation
of the ASOEN’s Working Group on ASEAN Seas and
Environment and the ASEAN Council of Petroleum’s
Plan for the Control and Mitigation of Marine Pollution.
These are all testimony to the fact that the region is
seriously concerned about marine pollution and that
the problem is being approached through a cooperative
regional perspective.
Many bilateral and multilateral projects have also
contributed towards the management and protection of
the marine environment. The ASEAN/USAID Coastal
Resources Management Project has made a significant
contribution towards the application of an integrated
management approach to achieve sustainability in
coastal development. The project has made a strong
impact on policy orientation in the six ASEAN
countries. The ASEAN/AIDAB Projects on “Red Tides
and Tidal Phenomena” and the present one on “Living
Coastal Resources Management” have provided
valuable scientific data for the management of marine
habitats and environment in the region. The second
phase of the ASEAN/Canada project focuses on the
assessment of marine pollution by heavy metals and
bacterial contamination while also addressing the issue
of red-tides. UNDP is the responsible agency and IMO
is the executing agency, for a regional GEF (Global
Environment Facility) project involving nine countries
(Brunei Darussalam, People’s Republic of China,
Democratic People’s Republic of Korea, Indonesia,
Malaysia, Philippines, Singapore, Thailand and Viet
Nam) on the prevention and management of marine
pollution. The project, which commenced in early 1994,
addresses integrated coastal zone management, monitoring of coastal waters and oil spill risk management.

E.

Sustainable D evelopm ent of Sm all
Islands

According to UNCED Agenda 21 (1992) and
Principle 6 of the Rio Declaration, small islands are
ecologically fragile and vulnerable and their small size,
limited resources, geographic dispersion and isolation
from markets, place them at a disadvantage
economically and prevent economies of scale. For small
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states. ESCAP is also engaged in providing advisory
services, human resource development through
training, research and studies, and transfer of
technology. A major thrust of the capacity building
activities of the secretariat will be to assist in: the
development of institutions and legislation; pollution
control; development of national strate gies on
combating the adverse effects of global climate change;
coastal environmental management; rehabilitation of
degraded ecosystems; sustainable development and
management of natural resources; small and medium
industry; transport infrastructure; trade and investment;
and coastal tourism (ESCAP, 1994a).
5.7:

The growing importance of aquaculture demands its sustainable
development.

island nations, the ocean and coastal environment is of
strategic importance and constitutes a valuable
development resource. At the same time, it is a
resource that must be protected and managed in a
manner which will ensure its sustainability.
The geographic isolation of some small islands
within the region has resulted in the evolution of rich
assemblages of unique endemic flora and fauna. The
biological diversity and genetic resources that are the
result of this process are very significant on a global
scale and out of proportion with the small size of the
islands. In order that they may be able to overcome
their economic disadvantages and fulfil their
responsibilities to the global environment in terms of
protecting unique genetic resources, small island
developing states need the cooperation and assistance
of the international community.
A number of nations from the Asian and Pacific
Region participated in the Global Conference on
Sustainable Development of Small Island Developing
States, held in Barbados in April/May 1994 which
adopted the Barbados Declaration on Small Island
States and a Programme of Action for the Sustainable
Development of Small Island Developing States.
The Programme of Action identified the
challenges facing small island states and adopted the
following 10 sectoral priority areas:
•
climate change and sea level rise;
•
natural and environmental disasters;
•
management of wastes;
•
coastal and marine resources;
•
freshwater resources;
•
land resources;
•
energy resources;
•
tourism resources;
•
biodiversity resources; and
•
transport and communication.
ESCAP has set up a special body on Pacific
Island States which will work closely with SPREP and
act as an avenue for consultations with island member

130

V.

C O N C LU SIO N

Coastal urban agglomerations in the ESCAP
region continue to grow, contributing significantly to
national and regional economies and making a decisive
contribution to the development process. Unfortunately,
this development is not without its environmental costs.
The movement of people to Asian and Pacific coastal
cities is leading to increased domestic and industrial
effluents, more areas of landfill, increased dredging,
more mangrove clearance, more discharges of
agricultural chemicals and increased coastal and
estuarine sedimentation.
These problems have been identified for some
time and many have been addressed. Over the past five
years, the situation in the coastal zone has improved in
a few localities, but by and large, wherever there are
increasing populations, there are increasing demands
made on the environment and these are placing
long-term sustainability in jeopardy.
Until very recently, past efforts for the prevention
and management of coastal and marine environmental
problems in the Asian and Pacific Region have mainly
focused on problem identification, which has rarely
resulted in the actual implementation of marine
environmental management measures. Past initiatives,
while increasing awareness of the issues in the region,
have therefore not actually solved many problems. With
increasing pressure from population growth and
accelerated economic development, there is a critical
and urgent need to move from information gathering to
management and actions aimed at solving coastal and
marine environmental problems.
Following UNCED, there is better appreciation
among many policymakers that economic development
and environmental protection need not be
incompatible, and many countries in the region have
responded positively to the need to harmonise
economic development with protection of the
environment. Integrated planning and management of
coastal zones, which had commenced in a few localities
even before UNCED, has since gathered momentum in
the region and this augurs well for the sustainable
development of coastal resources.
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6.1:

Climate change and sea level rise pose serious threats to small island developing states.
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I.

IN TRO D U C TIO N

The atmosphere protects the earth from the sun’s
harmful ultra-violet rays, provides a moderate and
stable climate, and allows functioning of biogeochemical cycles that are vital for human and other
living species. However, increased human activities
accompanied by rapid industrial expansion, rising
energy consumption and deforestation, have been
putting immense pressure on the earth’s atmosphere in
recent years. In Asia and the Pacific, the persistent and
growing problem of air pollution, particularly in urban
areas of the region, and the increasing threat of acid
rain illustrate the degree to which human activities have
affected natural processes. New evidence on the
accelerated degradation of the earths protective ozone
layer demonstrate that air pollution can also produce
global effects with serious implications (WRI 1994) and
predictions of global climate change and sea-level rise
through the green-house effect bring into focus the
most threatening aspects of the cumulative effects of air
pollution.

II.

U R B A N A IR PO LLU TIO N

The rapid growth of cities, has, together with
associated industry and transport systems, resulted in an
equally rapid increase in urban air pollution in the
Asian and Pacific region. Air pollution is principally
generated by fossil fuel combustion in the energy,
industrial and transportation sectors. Use of poor
quality fuel (e.g. coal with high sulphur content and
leaded gasoline), inefficient methods of energy
production and use, poor condition of automobiles and
roads, traffic congestion and inappropriate mining
methods in developing countries are major causes of
increasing airborne emissions of sulfur dioxide (SO2),
Oxides of Nitrogen (NO x ), suspended particulate
matter (SPM), lead, carbon monoxide (CO) and ozone.
Table 6.1 shows major indoor and outdoor air pollutants.
Air quality is worsening in virtually all Asian
cities, except perhaps in Republic of Korea. Data from
GEMS air pollution monitoring provides evidence that
the ambient concentration of SPM is increasing in every
monitored city, and generally exceeds WHO guidelines.
However, the lead, SO2, and NOx emissions are not as
uniform. Lead emissions are improving in Kuala
Lumpur, following the introduction of unleaded fuel.
The trend for SO2 differs by city, but is getting worse in
most Chinese and Indian cities and remaining constant
or improving slightly in some of the East Asian cities.
NO x concentrations are still generally below WHO
guidelines in urban areas with heavy traffic (Brandon
and Ramankutty 1993).
The issue of air pollution is becoming especially
serious in “megacities” of the region. Megacities are
defined in the study as those urban areas that have
more than 10 million people or will have more than
10 million by the year 2000 as estimated by the United
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Nations (1988). A recent WHO/UNEP (1992) study
covered the urban atmosphere in 11 of these cities. The
study has its weaknesses in terms of differences in
methods, concepts, standards and calibration, and
choice of pollutant for various cities and countries. It is
however significant because it used all available data to
provide the first global look at the state of the
atmosphere in urban environments. Every city studied
had at least one major pollutant that exceeded WHO
health guidelines, 7 cities had at least two, and 2 cities
had at least three (Table 6.2). It is noteworthy that 10
out of the 11 cities had serious problems of SPM, which
can have toxic effects if they carry heavy metals or
hydrocarbons.

Table 6.1:

Major Indoor and Outdoor
Pollutants and Their Sources

Pollutants

Sources

pr edomin an tly outdoor
sulphur oxides

coal and oil combustion, smelters

ozone

photochemical reactions

lead, manganese

automobiles, smelters

calcium, chlorine, silicon,
cadmium

soil particulates and industrial
emissions

organic substances

petrochemical solvents, vaporization
of unburnt fuels

in door an d outdo or
nitrogen oxides

fuel combustion

carbon monoxide

incomplete fuel combustion

carbon dioxide

fossil fuel combustion, metabolic
activity

suspended particulate
matter

resuspension, condensation of
vapours and combustion products

organic substances

petroleum products, combustion,
paint, metabolic action, pesticides,
insecticides and fungicides

ammonia

metabolic activity, cleaning products
and agriculture

pr edomin an tly in door
radon

building materials (concrete, stone),
water and soil

formaldehyde

particleboard, insulation, furnishings,
tobacco smoke

asbestos, mineral wools,
synthetic fibres

fire-retardant, acoustic, thermal
or electric insulation

organic substances

adhesives, solvents, cooking,
cosmetics

aerosol of nicotine
and other organic substances

tobacco smoke

mercury

fungicides in paints, spills in dentalcare facilities or laboratories,
thermometer breakage

aerosols of varying composition consumer products
viable organisms

infected organisms

allergens

house dust, animal debris

ATM O SPH ER E A N D C LIM ATE

Table 6.2:
City

Status of Pollutants in the
Megacities of the Region, 1992
SO2

SPM

Pb

CO

NO2

O3

Bangkok
Beijing

❍

●

✯

❍

❍

❍

●

●

❍

–

❍

✯

Bombay

❍

●

❍

❍

❍

–

Calcutta

❍

●

❍

–

❍

–

Delhi

❍

●

❍

❍

❍

–

Jakarta
Karachi

❍

●

✯

✯

❍

✯

❍

●

●

–

–

–

Manila

❍

●

✯

–

–

–

*Seoul

●

●

❍

❍

❍

❍

Shanghai

✯

●

–

–

–

–

Tokyo

❍

❍

–

❍

❍

●

Source:

World Health Organization and United Nations
Environment Programme, Urban Air Pollution in
Megacities of the World (Blackwell, Oxford, U.K., 1992),
0.39.

Notes:
● Serious problem, WHO guidelines exceeded by more than a
factor of two.
✯ Moderate to heavy pollution, WHO guidelines exceeded by up to
a factor of two (short-term guidelines exceeded on a regular basis
at certain times).
❍ Low pollution, WHO guidelines normally met (short-term
guidelines are exceeded occasionally).
– No data available or insufficient data for assessment.
* It has been recently reported by the Government of the Republic
of Korea and that the SO2 concentration in Seoul has dropped
down and is now within WHO standard.

There are also a large number of medium and
small cities in the region that have very serious air
pollution problems resulting from, for instance, the
development of their industrial centres, such as the
Singrauli region in India, or from their development as
energy centres, such as Illigan city in the Philippines.
Many such towns in the Central Asian Republics have
also been reported to exceed the admissible level of
pollution by 13 to 15 times.
Another form of air pollution that is particularly
serious in urban as well as rural areas of developing
countries of the region, is indoor air pollution. This is
primarily caused by the widespread use of biomass fuel
such as wood and animal residue for cooking and
heating (see Chapter 8). Biomass smoke contains
numerous hazardous substances such as SPM, NO 2,
SO 2, and CO and releases a number of aldehydes,
including formaldehyde. The smoke has furthermore
been shown to contain quite high levels of polycyclic
aromatic hydrocarbons (PAHs), many of which are
known carcinogens. The use of confined and
unventilated burning spaces further increases the
harmful effect of these emissions. Due to these
inappropriate burning practices, even a relatively
superior cooking fuel like coal produces significant

6.2:
Urban atmospheric
pollution is a major
problem in Asia-Pacific.

pollution. For example, in People’s Republic of China
and Mongolia where coal is used for household
purposes, emission of soot and smoke in both indoor
and outdoor environments is quite high.

III. AC ID R A IN
The combustion of fossil fuels releases SO2 and
NOx into the atmosphere as gases and/or absorbed
onto small particles. The primary sources are coal fired
power plants, automobile engines and the smelting of
ores. Pollutants such as oxides of nitrogen and sulphur
(SOx and NOx) will further combine with water vapour
in clouds to form weak sulphuric and nitric acid
solutions (H2SO4 and HNO3).
There are both local and regional impacts from
SO2 and NOx emissions. For example, corrosion of the
historic Taj Mahal in Agra, India is the result of the
atmospheric pollution from local industries. Similarly in
People’s Republic of China, acid rain has seriously
corroded metal structures and concrete works in cities
of Chongging and Guiyan where SO 2 emission are
high. Conversely, depending on the height of smoke
stacks and the prevailing wind conditions, sulphur and
nitrogen oxide emissions can be carried hundreds of
miles and kill trees, and acidify soils, lakes and water
bodies, adversely affecting their life support systems.
Major weather patterns in Asia move from land to sea
in the winter and the reverse in summer. Emissions of
SO 2 and NO x can thus be carried from People’s
Republic of China to the Korean peninsula and Japan,
as well as from Southeast China to Viet Nam and across
South-East Asia, and from India to Bangladesh
(Table 6.3).
Although data on SO2 emissions for the region
are incomplete, there is a growing body of knowledge
from the major source countries. Total sulphur dioxide
emissions from People’s Republic of China are
approximately 18 million tonnes, with around 7 million
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Table 6.3:

Acid Rain in Asia

Region

High Emissions

Northeast China
Japan, Republic of Korea
South China
South-East Asia
South-East Asian Islands
Northern India
Southwestern India
Northeastern India
Sri Lanka, Maldives

Current

Future

X

X

X
X
X

X
X
X
X

High Depositions
Current

X
X
X
X
Borderline

X
Borderline

Siberia, Mongolia

Source:

Normal rain water has pH of 5.6, slightly more acidic than
distilled water with pH of 7.
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X
X
X
X
X
X
X
X
X

Vegetation
Soil, vegetation
Soil, vegetation
Soil, vegetation
Soil
Vegetation
Soil, vegetation
Soil

X

Vegetation

Bhatti, Streets, and Foell 1992.

tonnes produced from the power industry alone. On
the whole, People’s Republic of China uses about twothirds of the coal used in Asia and emits a
corresponding proportion of sulphur dioxide. Statistics
for 88 Chinese cities show that the annual daily average
of SO2 emitted was between 2 and 472 micrograms per
cubic metre (mg/cu m), averaging 89 mg/cu m for
northern cities and 83 mg/cu m for southern cities.
48 of the cities surveyed exceeded the State’s second
grade standard for SO2 emission. Similarly, the annual
daily average for NOx has been reported between 44
and 120 mg/cu m, averaging 55 mg/cu m for northern
and 39 mg/cu m for southern cities. The problem of NOx
emission is particularly serious in Urumqi, Guangzhou,
Beijing, and Anshan where the pollution exceeded the
State’s second grade standard (NEPA 1995).
Acid rain is found mainly in the area south of the
Yangtze River and east of the Qinghai-Tibet Plateau and
the Sichuan Basin. According to the statistics from 77
cities, the average annual pH value of precipitation was
between 3.8 and 7.5, with 48.1 per cent of these cities
having an annual average of lower than 5.61, and 81.6
per cent registering acid rain. The frequency of acid
rain was above 90 per cent in Changsha, Ganzhou and
Yibin (NEPA 1994).
The level of SO2 emission is significant also in
India, as coal is the dominant fuel and approximately
200 million tons are consumed per year. Although
Indian coal is generally low in sulphur (around 0.5 per
cent), inefficient use causes higher per unit emission.
Based on the amount of coal production, sulphur
content figures and per unit emission, India’s annual
SO2 emission is estimated at 3 to 4 million tonnes. By
contrast, Japan’s total SO2 emissions dropped rapidly
between 1980 and 1985, from 1.3 million to 0.84 million
metric tonnes, but by 1990 was slightly higher at
0.88 million tonnes. Due to increasing automobile
1

Ecological Sensitivities

Future

populations, NOx emission is more serious and shows
an increasing trend in Japan, in spite of several
stringent measures employed. A recent investigation
shows that in Japan, similar amounts of acid rain have
been detected as in Europe (Environment Agency of
Japan 1993). The concentration of SO2 in the air of
most cities in Republic of Korea has now dropped
within the set standards. However, the absolute
emission levels of SO2 and NO2 for the country are still
as high as 1.6 million tonnes and 1.1 million tonnes per
year respectively (Ministry of Environment 1994).
Given the projected growth of energy
consumption in the region over the next ten to fifteen
years (Fig 6.1), acid rain emissions will also increase.
One detailed study predicts that SO 2 emissions will
increase from 35 million tonnes in 1990, to 53 million
tonnes by 2000, and to 76 million tonnes by 2010 if no
substantial efforts to limit emissions are taken (Foell
and Green 1990). Other recent research suggests that
given reasonable growth rates in population and
industrial development, the prevailing wind patterns
will within 30 years deposit sulphur amounts similar to
those currently falling on Southern China on the Indian
6.3:

Acid rain poses a threat even to such monuments as Taj Mahal.
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Figure 6.1:

sub-continent and most of mainland South-East Asia, as
well as Western Indonesia. Of course, local consequences
of this fall-out will vary with the composition of soil
and bedrock in different areas (Rodhe and Zhao 1992).

Current and Projected Sulphur
Dioxide Emissions
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STR ATO SPH ER IC O ZO N E
D EPLETIO N

Ozone in the stratosphere lies 12 to 50
kilometres above the surface of the earth, forming a
protective layer which shields the earth from the sun’s
harmful radiation. It has been proven that the ozone
layer is being depleted by man-made chemicals known
as chlorofluorocarbons, or CFCs2. Bromine compounds
and halons used in fire extinguishing equipment also
play a large role in the thinning of the ozone layer. An
irony of this situation is that CFCs were introduced after
extensive scientific testing had demonstrated that they
were harmless to human health.

A.

Process of O zone D epletion

One molecule of ozone consists of three oxygen
atoms chemically bound together. In the stratosphere,
chlorine and other chemicals react with ozone, splitting
the molecule and forming free oxygen and chlorine
monoxide (ClO). The chlorine monoxide reacts again
with free oxygen and continues the cycle of ozone
destruction. Under circumstances of the polar regions, a
single molecule of chlorine can destroy between 10,000
and 100,000 molecules of ozone. Normally, nitrogen
oxides can act to stabilize chlorine monoxide and slow
the rate of reaction with ozone, but chemical reactions
at the surface of polar clouds prevent this from
occurring. Thus, the Antarctic experiences a great
damage in the ozone layer while other latitudes
experience comparatively lesser degrees of thinning.
CFCs and related chemicals have been used in a
variety of industrial applications since they were first
manufactured in the 1930s (Fig. 6.2). CFCs replaced
ammonia and sulphur dioxide in refrigeration and air
conditioning and their use grew exponentially in the
following decades. CFCs have also been used as
solvents in the manufacture of electronic items and as a
propellant in aerosol sprays. CFCs are found in plastic
products and foams and can be used in sterilization
applications. Approximately one quarter of all CFCs are
used in cooling applications. Another quarter is used in
the production of foam and plastics. Another quarter is
used in aerosols. Smaller amounts are used as solvents
and in other applications. Halons are primarily used to
extinguish fires and can be found in hand held units
and large systems in buildings such as museums and
laboratories where water can cause as much damage as
fire.
2

CFCs are chlorofluorocarbons, substances used in refrigeration,
plastic foam production, the electronics industry, and other
applications. These and other similar substances are covered
under the Montreal Protocol.
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Figure 6.2:

World Consumption of CFCs and
Halons by Major Application in 1986
(ODP*- weighted)
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UNEP, Technology Review Panel, 1989, in UNEP (1989).

* Ozone depleting potential.

It is estimated that in the Asian and Pacific region
approximately 100,000 metric tonnes of these chemicals
are used each year, which is about 25 per cent of the
global total. Japan is the world’s second largest
producer and consumer, following the United States.
People’s Republic of China, India, Indonesia, Islamic
Republic of Iran, the Republic of Korea, Malaysia,
Pakistan, the Philippines and Thailand all produce or
consume significant amounts of CFCs, but in much
smaller quantities than the U.S., Japan and the EEC
(World Resources Institute, 1994). Growing economies,
rising living standards and lack of technological
capability to produce alternatives to CFCs are all
resulting in an increased production of chlorofluorocarbons and halons, particularly in the developing
parts of the region.
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B.

Status of O zone D epletion

There has been speculation about the health of
the ozone layer since the early 1970s, but in the mid
1980s it was revealed that a large hole in the ozone
layer was appearing over Antarctica during September
and October. Initially, this hole was observed
expanding and contracting roughly every two years in a
cycle related to weather patterns. However, since 1989
an ozone hole was observed each year; with the ozone
hole in 1991 being the largest on record (Environment
Agency of Japan 1992). That year’s hole was
approximately the size of People’s Republic of China
and India together. Roughly 95 per cent of the ozone in
this “hole” disappears between the altitudes of 12 and
24 kilometres, which is the heart of the protective layer.
Outside the polar region, it is estimated that
about 3 per cent of the ozone layer has been depleted
30 degrees north of the equator, approximately the
latitude of Shanghai, Lhasa, Lahore and Delhi. Forty
degrees north has experienced a 4 per cent depletion,
which spans northern Honshu island (Japan), Beijing,
and the northern half of the Korean peninsula. The
ozone layer above far Northern China and Mongolia
may be depleted by over 5 per cent (NASA 1989).

C.

R egional Im pacts

Ozone depletion has a number of consequences
for human health and agriculture. These include
increased rates of skin cancer and eye cataracts,
weakening of immune systems, damage to crops,
reductions in primary producers (plankton) in the
ocean, and increased air pollution.
The relationship between UV-B radiation and
skin cancer is by now well documented and accepted.
The US EPA has estimated that each 1 per cent decrease
in ozone protection will result world wide in a 2 per
cent rise in cutaneous malignant melanoma, which is
the most lethal of the skin cancer varieties. Among the
countries of the region, Australia, New Zealand and the
South Pacific Island states are the most vulnerable to
exposure of UV-B radiation. The impact of the
diminishing ozone layer is already evident in these
countries in increased skin cancers. For example,
betwe en 1980 and 1991 melanoma skin cancer
registration rates in New Zealand increased by 22 per
cent (Public Health Commission 1994). Eyesight is also
affected by UV light and the incidence of cataracts,
already the leading cause of blindness around the
world, is expected to grow with ozone depletion. The
US EPA estimates that each 1 per cent decrease in
ozone protection will result in an extra 100,000 to
150,000 cases of cataract induced blindness each year.
As UV-B radiation weakens the immune system,
the thinning ozone layer is expected to cause increased
outbreaks of measles, chicken pox, malaria,
leishmaniasis, tuberculosis and leprosy. The immune
depressing effects of UV-B radiation will be felt most
severely in the Himalayan regions such as Nepal,
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Bhutan, Northern India and the Tibetan plateau in
People’s Republic of China. Due to the high altitudes,
the populations of these regions are already exposed to
greater amounts of ultraviolet light.
Research on the effects of ultraviolet radiation on
plants and crops is incomplete but a number of
alarming results have already been obtained. In general,
many plants exposed to increased amounts of UV-B
radiation display stunted growth and reduced
pollination and germination. UV testing has indicated
that wheat yields may drop by as much as 5 per cent,
potato by 21 per cent, soyabean by 20 per cent and
squash by 90 per cent. The negative impact on
soyabeans is of great significance to countries like
People’s Republic of China where the bean is a
significant source of protein for the poor as well as a
substantial export crop (UNEP/GEMS 1992). Other
crops which may be affected negatively, include cotton,
peas, melons and cabbage.
The single most important agricultural product in
the region, rice, may not be directly affected by
increased UV radiation, but it has been found that
ultraviolet light can inhibit the activities of microorganisms which play a large role in fixing nitrogen in
the soil. A reduction in natural nitrogen will require
expanded use of fertilizers to maintain current yields
(UNEP/GEMS 1992). It should be noted that the stresses
of increased ultraviolet radiation can be exacerbated by
the stresses of greenhouse-induced climate change and
acid rain.
Systematic research results on the effects of
exposure to ultraviolet rays on domestic and wild
animals and fish are not available at this time, but it is
reasonable to assume that grazing animals will suffer
more than animals which are sheltered under roofs or
trees. Similarly, fish larvae and crustaceans which live
near the surface in clear water will be affected more
than fish which live in deeper or murky water. Ocean
plankton and other surface micro-organisms that are the
base of the food chain are particularly vulnerable.
Plankton lack protection to shield them from UV-B and
their ability to photosynthesize is expected to be
affected similar to land based vegetation. A decline in
phytoplankton productivity in the South Pacific
sub-region has been connected to increasing UV
radiation, which would also adversely affect fisheries. It
has been estimated that a 16 per cent ozone depletion
would cause a 5 per cent decrease in the amount of
plankton leading to a 6 to 9 per cent drop in fishing
yields. Coral reefs and mangroves which are important
habitats for fish and other marine organisms have been
observed to be stressed or even killed due to high UV
radiation and sudden temperature increase.
The increased amounts of UV-B radiation
reaching the troposphere will exacerbate the air
pollution problems which are already severe in many
cities in the Asian and Pacific region. UV-B reacts with
pollution emitted from factories and vehicles to
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produce photochemical smog. Ironically, decreased
levels of stratospheric ozone can result in increased
levels of ozone in the troposphere, where it is a
pollutant. Each 1 per cent reduction in stratospheric
ozone is expected to increase tropospheric ozone by
0.5 per cent.

V.

C LIM ATE C H A N G E A N D SEA LEV EL
R ISE

Figure 6.3:

Annual Carbon Dioxide Emissions
per Capita
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A.

G reenhouse Effect

Climate change, the increase in average
temperatures or “Global Warming” and associated sea
level rise pose distinct and serious threats to the
countries of the Asian and Pacific region. Humaninduced climate change takes place because of the
“Greenhouse Effect”, a process by which gases in the
Earth’s atmosphere, notably water vapour, carbon
dioxide and methane (“greenhouse gases”) allow the
bulk of the energy in visible light from the sun to pass
through the atmosphere to the ground, but prevent
some of the heat generated when sunlight strikes the
ground from radiating back to space. This notion is not
new. Arrhenius, in 1896, was one of the first to warn
that human activities could be effectively “thickening”
the layer of CO 2 by the emission of carbon to the
atmosphere through the burning of fossil fuels (IPCC
Working Group 1994).
In the last two decades scientists with the aid of
rapidly improving computer models, have been able to
evaluate in some detail the potential impacts of
climate change through increased greenhouse gas
concentrations.
Greenhouse gases (GHG) are emitted through a
number of human activities, which include: energy
production and use, land use changes (most notably
deforestation), livestock raising and disposal of
livestock wastes, CFC production and use, cement
production, disposal of human sewage and municipal
solid wastes, fertilizer use, and rice cultivation. Each
inhabited region of the globe is responsible for
emissions, but the extent of these emissions (and their
impact) has varied and continues to vary substantially
among regions. Differences are particularly evident
when presented on a per-capita basis, as Figure 6.3
illustrates (1989 data).
Although human knowledge of the effects of
GHG emissions on the earth’s climate has increased
significantly over the last two decades, there is still
much that remains uncertain. Even in the absence of
human changes, the Earth’s climate, as indicated above,
changes naturally over many time scales (such as the
cycles of glaciation). This uncertainty is acknowledged
in the latest IPCC findings (1994b), as most carbon
cycle models include only simple representations of
terrestrial biotic processes. It is also acknowledged that
based on present knowledge, it is difficult to distinguish
changes in climate that may be caused by human
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activities, from the natural, underlying variability of
climate. Moreover, despite rapid improvement of tools
for evaluating the impacts of GHG emissions on
climate, the complexity of the climate systems is such
that even the best supercomputer-based models must
leave out potentially significant elements. Many crucial
interactions of climate components cannot be
adequately modelled. For example, the role of water
vapour and clouds in the atmosphere, and the
interaction between these and other climate system
components are not well understood.
Similarly, measurements of net sea level rise
(SLR) due to increases in global temperatures is made
more difficult by ocean currents, winds and tides.
Added to which there are natural changes in
atmospheric pressure and vertical land movements due
to geological activity, and land subsidence due to
human influences (such as groundwater pumping).
Estimates of future SLR are rendered uncertain by these
and other factors, such as the degree to which the
Antarctic ice sheets will move or will “melt in place”.

B.

Scenarios of C lim ate C hange and
Sea Level R ise

Although climate change and its associated sea
level rise may already be affecting the region, the major
impacts of these changes will be felt in the future. The
uncertainty surrounding the future encourages policy
makers to use specific “scenarios” that refer to options
for future behaviour of humans, and the related impacts
on climate. Projections of the degree and timing of
climate change are derived from scenarios of future
emissions. These projections, in turn, can be used as
the basis for estimating the biological/physical and
social/economic impacts associated with each scenario.
The limitation in projecting the effects of climate
change have been outlined in Box 6.1. Several groups
have published emission scenarios for the globe, the
Asian and Pacific region, or at least some of the
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countries of the region. These scenarios make different
assumptions about levels of human activity such as
economic growth, population increase and amount and
type of energy use.
1. IPCC Emissions Scenarios
The IPCC IS92 scenarios for the globe – a set of
six “non-intervention” scenarios using different
assumptions as to population growth, economic
growth, and other parameters – are often put forward
as the baseline from which other scenarios depart,
although it is not clear that these scenarios are
ultimately sustainable in environmental ter ms.
Figure 6.4 presents these six predictions with
comparisons to a 1990 scenario prediction (SA 90). The
scenario IS92a lies midway among the six IS92
estimates, and suggests that growth in annual global
CO2 emissions could be 174 per cent by the year 2100,
while the population grows by 115 per cent from 1990
levels to 11.3 billion. The IPCC has also put forward a
“Common Methodology” for the assessment of
vulnerability of countries and regions to climate
change-induced sea level rise. The IPCC has estimated
that sea levels will rise by an average of 4.5 to
6 millimetres per year during the next century as a
result of climate change, with an uncertainty of 3 to

B ox 6.1:

Lim itations in M odelling the E ffects of C lim ate C hange

Studies of the effects of climate change on wildlife,
agriculture, forests, fisheries, and other natural resource
systems must start with projections of how temperature,
rainfall, soil moisture, and other aspects of climate will
change. A common source of these projections is a general
circulation model of the atmosphere, which despite its
limitations provides a useful starting point for considering
what climate change might mean. At least five general
circulation models are referred to in the recent scientific
literature. Two of the more widely used are models
developed by the Geophysical Fluid Dynamics Laboratory in
Princeton, New Jersey (the GFDL model), and by the
Goddard Institute for Space Studies in New York (the GISS
model).
Although climate projections from these models give
roughly similar global results, they differ significantly on a
regional scale. Projections of soil moisture under conditions
of doubled CO2 levels, for example, differ significantly in
the GFDL and GISS models in many parts of the world.
These differences arise because the two models use different
means of representing the climatic effects of phenomena
such as clouds, which are too small to be modeled
individually, or of the oceans, which still are not understood
sufficiently.
Among other problems, are the current limits on
spatial resolution of the models. This determines the size of
the smallest division of the globe for which atmospheric
processes can be modelled and makes estimates of the
impact of GHG emissions on local and regional climate
quite uncertain. Secondly, annual global CO 2 natural
emissions, which remained 600 billion tonnes in the 1980s,
are far more than global anthropogenic emissions (only
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10 millimetres (Haq 1994). Recent such projections of
future sea level rise are shown in Figure 6.5.
2. ESCAP Regional Anthropogenic Emissions
Scenarios
Three scenarios for regional growth in fossil-fuel
CO2 emissions developed by Siddiqi and others, reflect
different determining variables and underlying
assumptions (Siddiqi 1991). In brief, these scenarios
amount to: a) “business as usual”, b) an emphasis on
energy conservation, and c) energy conservation plus
fuel switching. These three scenarios yield a growth of
CO2 anthropogenic emissions in the Asian and Pacific
region of 4.3 per cent/year, 3.2 per cent/year, and
2.9 per cent/year respectively between 1986 and 2010.
Even in the scenario with the most stringent emission
controls (c), regional CO2 anthropogenic emissions
double by 2010.
3. Asian Development Bank Impact Scenarios
A set of impact scenarios specific to the countries
of the Asian and Pacific region were prepared, under
the sponsorship of the Asian Development Bank (ADB)
and other agencies, by the Australian organization
CSIRO (Asian Development Bank 1994a). This study
has given country-specific scenarios for economic and
population growth, and other parameters, which may

26 billion tonnes in 1990) so that a “doubling” of the later
would be more than 9 per cent of the CO2 emissions from
natural sources. Thirdly, one should not confuse “CO2
emissions” with the “CO2 concentrations in the atmosphere”.
Indeed, human knowledge of the carbon cycle is still far
from perfect. Thus Prof. Bolin of IPCC has said: “Less than
50 per cent of mankind’s total CO2 emissions stay in the
atmosphere. Finding out what happens to the rest of the
carbon is essential for a full scientific understanding of the
carbon cycle.”
Natural phenomena that act as limiting factors in the
GCM simulations of climatic processes include: vegetation,
topography, soil characteristics, the El Nino/Southern
Oscillation (an important global weather phenomenon that
periodically strongly affects weather in the region), ocean
currents and smaller-scale circulation features such as
cyclones. These limit the application of current GCMs for the
modelling of future regional climates. On a global level, the
IPCC has recently stated that the GCM estimates of global
average warming, based on an assumption of a doubling of
CO2 concentrations in the atmosphere, lies in the range of
1.5 to 4.5°C. While serving as useful starting points for
impact studies, regional projection from climate models
should be understood more as a set of assumed conditions
and not as predictions.
Sources:

1.
2.
3.

“Climate Change Bulletin”, Fourth Quarter 1993
WRI (1994) World Resources 1994-95, Washington
D.C.
Qureshi A, (ed) (1993) Second Asia-Pacific Seminar
on Climate change. Japan Environment Agency &
Asian Development Bank.

ATM O SPH ER E A N D C LIM ATE

Figure 6.4:

Annual CO2 Emissions from Energy,
Cement Production and Tropical
Deforestation for the six IPCC 1992
Scenarios (IS92 a-f) and the 1990
IPCC Scenario A (SA90)

•

•

IPCC Climate Change 1992.

Source:

•
Figure 6.5:

Recent Projections of Future
Sea-Level Rise

•

•

McLean, Roger and Nobuo Minura, Vulnerability
Assessment to Sea Level Rise and Coastal Zone
Management Proceedings of the IPCC Eastern
Hemisphere Workshop, Tsukuba, Japan, 3-6 August 1993.

Source:

•
make the impact analyses more useful for preparing
national response strategies.

C.

•

R egional Im pact of C lim ate C hange
and Sea Level R ise
1.

Physical and Biological Impacts of Climate
Change
Assessment studies have shown how climate
changes and sea level rise may give rise to a vast array
of biological and physical impacts. Particular examples
of estimated regional impacts include:
•
Changes in temperatures – one study provides
estimates of annual average temperature

•

increases for inland South Asia and the
Indo-China Peninsula of 0.3 to 0.7oC by 2010,
and 1.2 to 4.5oC by 2070 (Ghosh 1995).
Changes in the amount of precipitation – some
areas of the Asian and Pacific region may receive
more rain than at present, and some less. Note
that the various climate models do not
necessarily agree on the pattern that these
changes will take place. The Goddard Institute
for Space Studies (GISS) model on a doubling of
atmospheric CO 2 concentrations, provides
predictions for the East Asian Seas region with an
increase in precipitation in most areas, but with a
slight decrease for the Philippines (Chou 1994).
Changes in the timing of precipitation-such as
the shifting of monsoon patterns and changes in
the severity of monsoons. It is not yet clear,
from model results, whether the annual
monsoons in the Asian and Pacific region will
become stronger or weaker as a result of climate
change.
Changes in plant growth rates – both positive
and negative rates are predicted. Increases could
occur, induced by higher concentrations of CO2
and, (particularly in the more northerly countries
of the region such as Japan), through longer
growing seasons due to higher temperatures.
Decreases could occur as a result of intolerance
of high temperatures, or from changes in the
amount or timing of precipitation (Topping
1990).
The very survival of some countries such as small
island developing states could be at stake due to
climate change (Box 6.2).
Changes in forests due to changes in
temperature, precipitation, and evaporation –
The Asian and Pacific region is home to large
tracts of tropical forests, which due to the long
lives and long maturation periods required for
large trees, will probably be less able than other
ecosystems to adapt to changes in climate
(Qureshi 1993).
Changes in the distribution and prevalence of
plant and animal pests and diseases, and also the
changes in the susceptibility of plants and
animals to these pressures.
Changes in biodiversity and species distribution –
all of the changes above have the potential to
alter the distribution and range of plant and
animal species, including both domesticated
crops and livestock, and native flora and fauna.
(Qureshi 1993).
Changes in ocean temperatures and their effects
on ocean productivity, including the productivity
of and growth rates of reef ecosystems – The
organisms that build coral reefs are especially
sensitive to temperature: a temperature increase
(not related to global warming) of 1.5 o C
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B ox 6.2:

C lim ate C hange and N ational Survival of Sm all Island D eveloping S tates

The climate change scenarios show varied effects on
countries of the Asian and Pacific region. For some of these
countries such as small island developing states, it is
however a matter of national survival. In the Maldives, for
example, the sea level rise will increase wave height and
even overwhelm coastal infrastructure. The sensitivity of the
Maldives to these changes is extreme, as the average
elevation of the islands is on the order of 1.5 metres above
sea-level. The area of greatest concern is the possibility that
more frequent and high storm-generated waves on top of
storm surge will result in massive coastal flooding. The
social impacts arising from changes in the Maldives’
habitability would be extensive due to the nature of
Maldivian society, which has low mobility and strong
attachments to particular atolls and islands. Similarly, a
number of Pacific island countries such as Kiribati,
Federated States of Micronesia, Palau, Northern Mariana
Islands and Tonga are at risk of varying degrees.
South Pacific island countries are working with other
small island nations in responding to the daunting task of
global warming. During the Intergovernmental Negotiating
Committee for a Framework Convention on Climate Change
(INC/FCCC) these countries sought to ensure that the rest
of the world community would act quickly and effectively
to deal with this complex issue.
The threat to the survival and existence of small
island states or countries was first raised during the First
SPC/UNEP/Association of South Pacific Environmental
Intergovernmental Institutions Meeting on Climate Change
and Sea Level Rise in the South Pacific held at Majuro,

Table 6.4:

Country

Land Loss and Population
Displacement in Various Sea-level
Rise (SLR) Scenarios
SLR scenario

Land loss

People displaced

(cm)

km2

Bangladesh (1)

45

15,668

10.9

5.5

5.0

Bangladesh (2)

100

29,846

20.7

14.8

13.5

India

Per cent

Millions

Per cent

100

5,763

0.4

7.1

0.8

Indonesia

60

34,000

1.9

2.0

1.1

Malaysia

100

7,000

2.1

0.05>

0.3

Pakistan

200

1,700

0.2

n.a.

n.a.

Viet Nam

90

>20,000

.6.1

n.a.

n.a.

Source:
National study team reports, ADB. 1993.
n.a. = not available; (1), (2) = Different scenarios

experienced in Indian Ocean waters in 1987
resulted in widespread bleaching of corals in that
region.
2. Physical and Biological Impacts of Sea Level
Rise
The most obvious regional (as well as global)
impact of SLR brought on by climate change is
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Marshall Islands 17-20 July 1989. This was articulated
further at the ministerial level in the Male Declaration of
November 1989 and re-emphasized in the Second World
Climate Conference (SWCC), 29 October – 7 November
1990. It was also emphasized during the Earth Summit 1992
and Global Conference on Sustainable Development of
Small island Developing States in 1994. These statements
and concerns serve to alert the world to the plight of the
countries that will suffer most from climate change and
sea-level rise, even though their contribution to the cause of
the problem is insignificant.
During the SWCC, the Alliance of Small Island States
(AOSIS) was formed at the ministerial level with the
assistance of the Caribbean Community and Common
Market, SPREP, and the Inter national Centre for
Environmental Law (ICEL). To date, the Alliance has 35
members from the Atlantic, Indian, and Pacific Oceans and
the African, Caribbean, and Mediterranean Seas. AOSIS
worked to promote the interest of small island developing
states during the UNCED process (prepcoms as well as
during UNCED) and was instrumental in initiating the idea
of holding a Global Conference o n Sustai nable
Development of Small Island Developing States which was
held in 1994. In the meetings of the INC/FCCC, this
alliance achieved rapid recognition and proven its potential
to influence the climate change negotiations. AOSIS
continues to work closely together to achieve its members’
objectives in various forums to look after the interest of
Small island developing states.

inundation of coastal lands by the higher water level of
the oceans. Estimates of the extent of inundation by a
one-metre SLR in the region includes 23,000 km 2 of
land in Bangladesh, 126,000 km2 in People’s Republic
of China, and significant losses of land in many other
nations (Topping et al 1990). Shoreline inundation by
hundreds of metres to many kilometres may result from
tens of centimetres of SLR. Table 6.4 shows additional
estimates of land loss for countries in the region, along
with the associated displacements of human
populations.
Studies of several areas in the Asian and Pacific
region show that coastal wetlands are especially at risk
and estimate wetland losses of 35 to over 90 per cent
(Nicholls 1994).
The impacts of climate change-induced SLR
could be particularly severe for small island nations of
the region that do not have much land more than a few
metres above sea level, and often depend to a very
large extent on the biological and physical resources of
the coastal zone. A number of case studies in the
Pacific islands have indicated that these countries could
be severely effected by a range of extreme climatic
events including tropical cyclones, sea surges, floods
and droughts.
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3.

Socio-economic Impacts of Climate Change
and SLR
(a) Generic socio-economic impacts
The Asian and Pacific region has a high
percentage of the world’s most densely populated
coastline, as well as eight of the world’s largest coastal
cities (IPCC Working Group 1990). For example, 70 per
cent of the population in South-East Asia lives in coastal
areas, approximately 13 per cent of the population of
People’s Republic of China lives in the coastal zone, as
does 22 per cent of the population of Indonesia.
i) The first cluster of social and economic
impacts of climate change, particularly SLR, concerns
the dislocation of populations. Particular issues include:
•
The need for resettlement of those whose lands
will be flooded and the socio-economic
consequences of resettlement. This can include
the costs of transport, the presence of more
people to be fed and housed in less space
(exacerbated by population growth), and the
potential for crowded and resource-scarce
conditions to spark ethnic and other conflicts.
•
The dislocation of populations due to changes in
regional weather e.g. through the decline in
coastal and marine productivity.
•
Reduced employment for dislocated populations.
Recent reductions in fish catches around the
world, for example, have already resulted in
significant unemployment and underemployment among the 15 million people in the
region that are currently employed in the fishing
industry (Weber 1993).
•
Increased exposure of populations to natural
catastrophes such as flooding, storms, and tidal
waves (Environment Agency 1991). Whole
communities on low-lying coastal areas face
potential disasters of complete destruction.
ii) A second important cluster of social and
economic impacts of climate change – often
intimately related to population displacement –
concerns the impacts on agricultural and fisheries
production. Key issues include:
•
Inland agricultural productivity losses caused by
changes in climate may create the need for
imports of foodstuffs – or food shortages if
imports cannot be obtained. Alternatively, this
may lead to the loss of export earnings if
productivity of export crops declines.
Mariculture is particularly sensitive to changes in
sea level, as the marine resources used are
mostly located in shallow water or in intertidal
zones; salinity and water turbulence are also
crucial (Chou 1994). Changes in the distributions
of sea grasses and algae, and the organisms that
feed on them, will also affect mariculture and
fisheries production, as will the destruction or
inundation of coastal mangrove forests.

•

The enhancement of agricultural output,
obtained through the enrichment of crops by
higher levels of CO2 in the atmosphere and the
shift to more favourable patterns of precipitation,
may help to offset declines in productivity
caused by climate change (IPCC Working Group
1991).
iii) A third cluster of potential social and
economic impacts, concerns other economic sectors,
capital assets, and capital markets. Examples here
include:
•
The need for new capital investments to maintain
water supplies, for waste treatment (to the extent
that natural waste-treatment resources are
damaged), for coastal and inland flood
containment facilities and sea walls, for other
physical infrastructure needed to protect or
repair port facilities and other coastal structures
and to generate electricity for increased air
conditioning.
•
Loss of property through inundation, including
commercial properties, farmland, residential
properties, fishing and aquaculture areas. There
may also be the need for additional investments
in energy, pumping equipment, and/or
agrochemicals in order to maintain productivity
on, or obtain production from marginal and
degraded lands, i.e. those affected by inundation
of seawater.
•
Disruption in shipping traffic due to increased
sea level, for example, through reduced bridge
clearances, altered effective dock heights, and
changes in sediment flow into the area of ship
channels.
•
Impacts on tourism – Physical, biological, and
social changes caused or exacerbated by changes
in sea level and climate may result in some
locations becoming less desirable tourist
destinations, thus reducing tourist income. These
impacts may be particularly important for smaller
island nations that are proportionately more
dependent on tourism for income.
6.4:

Small atolls in the Pacific like Aitutaki will vanish with
sea level rise.
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•

Impacts on storage, transport, treatment and
disposal of toxic, municipal, and other wastes,
and vulnerability of waste dumps to climate
change-related flooding and SLR. These include
industrial facilities (for example, chemical plants,
refineries), toxic and hazardous waste
repositories or disposal facilities, municipal waste
landfills, sewage treatment facilities and sewage
lagoons.
(b) Country specific socio-economic impacts
A number of country-specific studies conducted
to date also show that the potential social and
economic impacts of climate change are significant in
relative and absolute terms. In People’s Republic of
China, a sea level rise of 1 metre would result in a
considerable inundation of land in the Tianjin area and
in the Yangtze River delta, among other areas. In the
delta area, an increase in sea level would cause salt
water to penetrate up river during the dry season for
“dozens of kilometres”, threatening the domestic,
industrial and agricultural water supplies for Shanghai
and other areas (ADB 1994b). A case study of the
North China coastal plain estimated that capital value of
US$ 12 billion would be lost due to rising seas, a value
equal to approximately 95 per cent of the annual GNP
in that area.3
In Sri Lanka, a study of socio-economic effects of
SLR-related impacts noted salinity intrusion into
drinking water wells in coastal regions, erosion of
beaches and other economically important shoreline
areas, increased salinity of estuaries, increased coastal
flooding, altered tidal range in rivers and bays,
deterioration of agricultural drainage, and loss of much
of the Muthurajawela Marsh. Impacts from other
ramifications of climate change include: severe
fluctuations of crop output grains, legumes, potatoes,
rice, and export crops; the timing of precipitation;
increased evaporation from water holding tanks;
changes in forest ecology, with resulting changes in
commercial wood production, biological diversity, and
recreational opportunities; and increasingly congenial
(that is, wet and humid) habitats for human parasites
and their vectors, including malaria, filaria, and dengue.
More frequent flooding and storms would cause
increasing damage, via inundation and landslides in hill
areas , to roads, railways , and communications
infrastructure. Based on the economic assessment of a
limited number of subsectors, this study estimated an
annual income loss due to SLR of US$ 28 million
(at Rs 46/US$), and capital costs of about US$ 34 million.
Income losses from changes in agricultural production
were estimated at an additional US$ 65 to 87 million.
Similar potential impacts have been documented in the
3

Note that the comparison relating total capital value at loss and to
the annual GNP was used by the referenced authors, and is
illustrative only. A more proper comparison would be between
the annualized value of the capital at loss over the period lost
versus the annual GNP.
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recent ADB-funded studies that cover many Asian
countries (ADB 1994a).
In Indonesia, it has been estimated that a sea
level rise of 0.6 m (and a temperature increase of 3 oC)
associated with a doubling of present CO 2 concentrations, would result in higher levels of rainfall to
offset an increase in evaporation from agricultural soils.
The higher precipitation would also result in an
increase in erosion, of 14 to 40 per cent, depending on
the watershed considered, and agricultural fertility
would decline by an estimated 2 to 8 per cent. Yields
of rice, soybeans, and maize are estimated to decrease
4, 10, and 25 to 65 per cent on average, respectively.
A significant loss in production would also occur
through inundation of rice paddies, and fish and prawn
production areas in the coastal zone. The reduction in
rice production in the Krawang and Subang districts
could be 95 per cent, resulting in the loss of 81,000
farm jobs (Parry 1991). Furthermore, demographic
projections suggest that 3.3 million people could be
displaced by flooding and inundation of low-lying
settlements by 2070, and the cost of resettling this
population has been estimated at US$ 8 billion (ADB
1994a).
In Malaysia, it was estimated that the CO 2
increase scenario used above would result in an
increase in average temperature of 3-4 o C, and a
reduction in rice yields of 12 to 22 per cent, with a
15 per cent increase in the demand for irrigation water.
This reduction in rice yields could force marginal
farmers to give up their lands, resulting in an increase
in average farm size and a probable increase in rural
poverty. Rubber yields could also suffer, and smaller
landholders may be forced to sell to larger operators
and move to urban areas. Finally, an increase in sea
level on the order of one metre would have severe
consequences for the low-lying coastal plains of
Malaysia, resulting in a landward retreat of shoreline of
approximately 2.5 km on average, and thus the loss of
a substantial amount of agriculturally productive lands,
mangrove forests, and fisheries associated with
mangrove forests (Parry 1991).
In Fiji, Nunn (1988) examined a selection of
representative island types for the impacts of increased
sea levels. Under one scenario of SLR, the total land
loss varied by island from 3 to over 20 per cent, and in
many cases all of the mangrove forests, much (40 to
96 per cent) of the existing residential area, and often
much of the existing commercial area would be lost. In
many cases, reef inundation would lead to loss of
fisheries production, as well as reduced protection for
beaches and harbours, which would be subject to
additional erosion. Flooding in lowland valleys would
cause increased annual failure of cash crops such as
sugar cane. Changes in temperature could curtail the
production of major food crops, including yam and
yaqona, which are grown in the higher, cooler regions
of the islands.
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Table 6.5:

The Economic Costs of Sea Level Rise, One Metre Scenario, for India
Land loss
(in km2)

@Rs/sq. metre

Rs. In crores1

Rural

5,544.5

100

55,445.00

Urban

218.55

8002

97,295.80

Total

5,763.05

152,740.80

Households

@Rs/- per house

Rural

501,029

60,000

3,006.17

Urban

255,683

250,000

6,392.07

Total

756,712

9,398.24

Population displacement

@Rs/- per person

Rural

5,100,000

10,000

5,100.00

Urban

2,000,000

10,000

2,000.00

Total

7,100,000

7,100.00

Dislocation of Jeety/Ore Loading Points

Rs/Zone/points

2,687

5,000,000/

Zones/Points

37.9

2,000,000
Unmetalled

Loss of Road Network (2 m average width)
3,379.65 km

@Rs/sq. mt.
300

865.22 km

500

Metalled
Total

4,244.87 km
Raising river bunds and flood protected structures
by 2 m height & 1 m width

@Rs/cub mt

379.43

200

Length (km)
Salinity prevention cost
Grand total

202.78
86.52
289.30

15.17
222.00
184,766.54

1. One crore = 107
2. For Bombay Rs. 10,000 per sq. mt.

Table 6.6:

Cost of Housing Replacement and
Population Resettlement

Number of persons

Household

Unit Cost
Crore Rs.

Total Cost
Crore Rs.

Household
Rural

501,029

60,000

3,006.17

Urban

255,683

250,000

6,392.07

Population (in million)
Rural

5.1

10,000

5,100.00

Urban

2.0

10,000

2,000.00

Total
Source:

16,498.24
Asthana V., (1993), quoted in Asian Development Bank
Climate Change in Asia: Thematic Overview, July.
1 crore = 10 million

In Viet Nam, the potential impacts of climate
change would include an increase in the incidence of
drought, particularly in the south of the country.
Temperature increases would allow the cultivation of
major crops in areas of higher altitude, but that in turn
could squeeze out the production of crops currently
acclimated to the temperate highlands. An increase in
the frequency of hot, humid days, in addition to
reducing levels of human comfort, could lead to a more
conducive environment for intestinal maladies, measles,
and meningitis, as well as pests affecting plants and
animals. An increase in power production would be
required for water pumping if the dry season was
prolonged due to climate variability. Sea level rise
would increase the rate of depletion of mangrove
forests (Parry 1991).
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Table 6.7:

Cost Estimates of Infrastructural
Losses (in billion Rs.)

Fishing jetties/loading points

0.4

Road network

2.9

Raising of embankments

0.15

Salinity prevention cost

2.20

Total

4.48

In India, the economic costs of SLR is presented
in Table 6.5. Further indications of SLR-induced costs
for housing replacement, infrastructural losses and total
national cost predictions are presented in Tables 6.6,
6.7, and 6.8. (Note that 1 crore is equivalent to ten
million.)

V I. PO LIC IES A N D R ESPO N SE
STR ATEG IES
A.

Table 6.8:

The Final Picture

Total estimated country cost (billion Rs.)

1,847.67

India’s GNP (1988) (billion Rs.)

4,281.40

Total estimated cost as per cent of GNP
Total country cost minus land loss (billion Rs.)
Modified costs as per cent of GNP
Annualized costs spread over a period of
40 years as per cent of GNP
Source:

43.15
320.27
7.40
.18

Asthana V., (1993), in Asian Development Bank Climate
Change in Asia: Thematic Overview, July.

B ox 6.3:

Various measures have been taken at national
and regional level to curb the problems of urban air
pollution and acid rain, including policy and sector
related regulatory measures (establishing of standards,
institutional strengthening, monitoring, etc) and
incentive-based economic instruments. For example, in
urban areas, regulatory measures such as emission
standards, have been adopted to maintain ambient air
quality. Among developed countries, Japan, Australia
and New Zealand have achieved a certain degree of
success while among rapidly industrializing countries,
Republic of Korea, Singapore and Malaysia (Box 6.3)

A ir Q uality M anagem ent in M alaysia

A study on air quality management in the Klang
Valley region in Malaysia was carried out from January 1992
to June 1993 with the assistance of Japan International
Cooperation Agency (JICA). The findings of the study
indicated that the air pollution problem in Klang Valley was
serious. Throughout the study period, the annual and daily
averages of PM-10 (an index for particulate matter) at Shah
Alam exceeded the guidelines, whereas in Klang and Petaling
Jaya they lay within recommended levels. The hourly
measurement for CO, SO2 and NO2 at City Hall, Petaling
Jaya and Shah Alam however exceeded the recommended
values. The study predicted that in the absence of effective
control measures, the concentration of nitrogen oxide in
Kuala Lampur would overstep the limit by the year 2005.
As regards SO2, Kuala Lumpur and Petaling Jaya would be
the potential areas to be affected, where concentrations of
SO2 are predicted to exceed acceptable levels.
Another important observation made by the study
was a strong correlation between pollutant concentration
and meteorological parameters. For example, SPM, CO,
Nitrogen Oxides and hydrocarbons were found to decrease
in concentration with increase in wind speed, while under
stable wind conditions, higher concentrations were
recorded. The situation for ozone, however, showed a
reverse trend. Overall, it was concluded that the air
pollution in Klang Valley was relatively serious during the
study period and that meteorological conditions had the
potential to worsen the ambient air quality. The Malaysian
Government, therefore, initiated innovative means for
monitoring and surveillance of air quality to keep the
situation under control.
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R esponses to U rban A ir Pollution
and A cid R ain

The year 1992 marked a new era in this regard for
the Department of Environment (DOE) which initiated an
“Airborne Surveillance Programme” with the assistance of
the Royal Malaysian Police Airwing. Till late 1992 about 130
cases were reported by the Police Airwing including open
burning (35 per cent), black smoke emission (36 per cent),
excessive white smoke emission from chimneys (13 per
cent), dust pollution (6.5 per cent) and water pollution
(9.5 per cent). Such information enabled the DOE to issue
43 compounds, 4 notices, 4 warning letters and 2
prohibition orders, as well as institute 2 prosecution cases,
upon offenders of the Environment Quality Act 1974. A
total of 16 cases were also referred to the Local
Municipali ties for enforcement a ction under their
jurisdiction. The Airborne Surveillance Programme entered
its second year of operation in 1993, with a total of 249
cases reported by the Police Air Wing, whereby open
burning was found to be the main culprit. Information of
this kind has enabled the Department to take enforcement
actions.
With successful implementation of surveillance,
monitoring and enforcement measures, the air quality in
targetted areas is expected to improve or at least not
worsen any more. This example from Malaysia shows that
although government budgets in developing countries are
limi ted for the creating of addi tional institutions ,
cooperation and pooling of existing inter-departmental
resources can increase the overall capabilities for both
environmental monitoring and management.
Source:

Government of Malaysia.
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have improved their urban air quality significantly by
resorting to regulatory measures. For many developing
countries, however, the major bottlenecks in the
adoption of regulatory instruments for controlling urban
air pollution seems to be a lack of monitoring
capacities, manpower and financial resources.
Most of the policy options that appear effective
to combat the rising urban air pollution, in one way or
another, call for the replacement of the old stocks of
automobile and industrial machines which are highly
inefficient. This task, however, often incurs substantial
initial costs, which may be beyond the financial
capacity of many developing countries.

B.

R esponse to O zone D epletion

The international community has taken quick
action to address depletion of the ozone layer. In 1981
the United Nations Environment programme set up a
working group to draft a ‘Convention for the Protection
of the Ozone Layer’ which was adopted in 1985. The
Vienna Convention, as it is known, was followed two
years later by the Montreal Protocol. The protocol
called for the restriction of production and consumption
of CFCs and halons to 1986 levels by 1994, and then to
50 per cent of 1986 levels by 1999, and scheduled a
phase out of most uses of ozone depleting substances
by the year 2000. Some applications have longer phase
out schedules, with the last deadline for complete
phase out being 2015 for domestic refrigeration.
Developing countries with small refrigeration industries
are actually allowed to increase their production up to
0.3 kg per capita. Developing countries which sign the
treaty are also guaranteed access to the alternative
technologies which will allow them to continue to
develop their industries by using CFC substitutes.
The provisions of the Montreal Protocol carry
more teeth than most international environmental
treaties, reflecting the fact that the origins,
consequences and solutions to the ozone problem are
clearer than those of many other issues related to
atmospheric pollution. Some provisions of the protocol
are still controversial, however, particularly the
application of trade sanctions on goods from countries
which are not signatories to the treaty.
As CFCs are key substances in industrial
production, it was widely believed that the provisions
of the Montreal Protocol might have a severe impact on
the process of industrialization in developing countries.
For most developing countries in the region, it seemed
impossible to carry the incremental cost of switching to
alternatives as they were thought to be prohibitively
expensive. Recent technological innovations have,
however, proved the contary: affordable alternatives
have been found for virtually all major applications- in
aerosols, as solvents, for foam-blowing, and as coolants
in refrigerators and air conditioners (see Table 6.9). The
incremental costs of alternatives are now at least within
reach. New “green” refrigerators, are available in stores

in Australia and New Zealand. Both countries have
reduced their imports of CFC gases and will phase them
out completely by 1998. Japan began to control the
productions of specified CFCs in July 1989, and that of
halons in January 1992.
Despite the financial and technical feasibility of
CFC alternatives, the task of phasing out ozonedepleting substances in developing countries of the
region is still not simple. Weak economic and
technological bases do not allow these countries a
smooth transition to alternatives. In addition, long life
(up to 25 years) of refrigeration and air conditioning
equipment (which are major users of CFCs) and low
disposable income, means that old and out-dated stock
continues to be used in households. Elimination of the
banned substances in developing countries of the
region, therefore, requires financial and technical
assistance from developed countries. Initiatives have
already been taken to promote international
cooperation in this area. The establishment of the
Multilateral Fund for the Implementation of the
Montreal Protocol (MFMP) to assist developing
countries for meeting the incremental costs of reducing
ozone-depleting substances is a milestone towards
promoting international cooperation. The World Bank,
an implementation agency of MFPF, is undertaking
projects in countries such as India, Thailand and
Indonesia to develop and promote the use of
alternatives to CFCs.

C.

R esponses to C lim ate C hange and
Sea Level R ise

1. Global and Regional
In response to the potential threats to society and
the Earth’s environment posed by SLR and climate
change, a number of agencies and groups are preparing
policy and planning responses to the climate change
dilemma. To date, the bulk of the regional activity
under global headings has involved greenhouse gas
inventories, and identification and costing of emission
reductions, rather than impacts.
The Framework Convention on Climate Change
(FCCC), which was signed by 155 countries at the UN
Conference on Environment and Development in 1992
and which entered into force in March 1994, has as its
ultimate objective:
[To] achieve..stabilization of greenhouse gas
concentrations in the atmosphere at a level that would
prevent dangerous anthropogenic interference with the
climate system. Such a level should be achieved within
a time frame sufficient to allow ecosystems to adapt
naturally to climate change, to ensure that food
production is not threatened and to enable economic
development to proceed in a sustainable manner.
The Annex II parties to the FCCC, namely
developed country Parties of OECD plus the European
Union, committed themselves to meet the “agreed full
costs” incurred by developing countries in complying
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Table 6.9:

Abatement Percentages and Cost Data of Some Substitutes for Ozone-Depleting
Substances

Use

Ozonedepleting
substance
replaced

Substitute

Aerosols

CFC-11 and/
or CFC-12

Hydrocarbons

100

From -0.76 -11 to +45
to 1.96

The cost of CFC is usually a small proportion
of the total cost of the aerosol, e.g. if a
deodorant can contain 50 g of propellant and
costs about $2, a 50 per cent increase in the
propellant cost would give a price increase of
10 cents (5 per cent)

Solvents

CFC-113

Aqueous
process

100

16.84

241

MCF

Aqueous
process

100

From -6.6
to 8.9

-54 to +73

The actual cost of the solvent is a small
proportion of the overall operating costs, so
alternatives were not investigated until
recently. CFC alternatives may require changes
in labour, utility costs, waste treatment costs,
and space requirements, thus contributing to
increased costs. Note, however, that costs tend
to swing between extremes depending on the
site, and can be negative.

Foam-blowing:
rigid polyurethane

CFC-11

Reduced CFC
option

30-50

2.24

97

Foam-blowing:
polystyrene/
polyethylene

CFC-11

HCFC-22

95

0.92

21

Foam-blowing:
flexible slabstock
polyurethane

CFC-11

Methylene
chloride

100

2.2

50

Foam-blowing:
Polystyrene

CFC-12

Hydrocarbons

100

0.81-1.76

19 to 40

Refrigerators

CFC-12

HFC-1341

100

–

–

An HFC-134a compressor is typically $10
higher in cost than the CFC-12 compressor.
Incremental costs of about $40, including
HFC-134a requirements over the life of the
refrigerator, are estimated for 1 unit.

Mobile air
conditioners

CFC-12

HFC-134a

100

–

–

The cost of a mobile air conditioner is a small
proportion of the cost of a new car.

Fire extinguishers

Halons

None for
critical
applications

–

–

Abatement
w.r.t
ozone
depletion
(per cent)

Cost data
UAC
($/kg of
OPD
saved)

with their obligations to submit country communications under the FCCC. Also, they committed to give
full consideration to actions related to funding,
insurance and the transfer of technology, to meet the
needs of developing countries in responding to climate
change, especially (but not only) as they related to
small island countries and countries with low-lying
coastal areas [Article 4, para 8 (a) and (b)].
Global follow-up activities to the FCCC have
included a Conference of Parties (CoP) to the
Convention, held in Berlin in early 1995, at which
global, regional and national strategies for stabilizing
GHG concentrations were discussed. Preparatory to the
CoP, a series of meetings of the Intergovernmental
Negotiating Committee (INC) were held. The results of
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Remarks

Incremental cost
of alternative as
per cent of cost
of CFC replaced
(per cent)

Typically in foam-blowing, in addition to the
CFC, high-value chemicals are required as raw
materials. Note also that, for example, for
polystyrene foam production, an average
10 per cent of the weight is from CFC-12; for
rigid insulated polyurethane foam, the blowing
agent content is typically 13 per cent w/w.

90 per cent of current halon applications can
be substituted for by conventional fireextinguishing methods.

the tenth meeting of the INC10 included a decision to
address the issue of responding to climate change by
placing priority on planning and endogenous capacity
building, and by adopting a staged approach for
implementing strategies for adapting to adverse impacts
of climate change. The First Session of the CoP has
approved the decision of INC-11 to continue “on an
interim basis for four years” to entrust to the Global
Environment Facility (GEF) the task of funding the
studies envisaged in Article 12.1 of the FCCC, including
meeting the agreed full costs of adaptation activities
undertaken in the context of national communications
required of Parties to the FCCC.
The Intergovernmental Panel on Climate Change
(IPCC) is a decade-old forum for scientific and other
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information on SLR and climate change. The IPCC has
recommended “guidelines” to be used in national and
regional assessments of climate change impacts and
adaptations, has prepared scenarios for use in such
assessments, and has published summaries of current
scientific results on topics relating to climate change
(IPCC Working Group 1994a). However, all the
developing country Parties to FCCC are of the view that
the IPCC guidelines are too complicated for them.
Following intensive deliberations, INC-11 has decided
“the simplified default methodologies adopted by IPCC”
should be used by developing country Parties “as
appropriate and to the extent possible, in the fulfillment
of their commitments under FCC.”
The International Geosphere-Biosphere
Programme (IGBP) is an international organization with
a mandate to “describe and understand the interactive
physical, chemical, and biological processes that
regulate the total Earth system, the unique environment
that it provides for life, the changes that are occurring
in system, and the manner in which they are influenced
by human activities”. IGBP’s Asia-Pacific region group
promotes collaborative research on global change,
including collection and exchange of data, capacitybuilding, links to policy makers, and contributing to
public awareness (IGBP and Social Council of Japan
1992).
It is critical that the costs of responding to and
mitigating climate change be estimated to determine a
ranking of responses, and which particular impacts of
climate change are the most important and/or
manageable. The United Nations Environment
Programme (UNEP) has for example, established a
project called “Analysis of Abatement Costing Issues
and Preparation of a Methodology to Undertake
National Greenhouse Gas Abatement Costing Studies”.
Under this project, country-specific studies in Asia and
elsewhere have been mounted, and guidelines for
costing studies have been produced (UNEP 1993).
UNEP is also supporting the establishment of Climate
Impact Networks and has sponsored the preparation of
environmental assessment studies on sea level rise in
East Asia. Activities relevant to climate change, and
6.5:

Forest growth needs to be promoted as a major sink of carbon
dioxide.

particularly in the field of coastal zone management,
are also being pursued through the Ocean and Coastal
Area Programme at subregional level.
A number of organizations specific to the Asian
and Pacific region such as UN-ESCAP, ADB and SPREP
have conducted studies and coordinate action on
assessment of climate change impacts and response
strategies. This coordination is crucial in order to
ensure that the countries of the region have access to
the best information, technologies, and expertise
available to address climate change issues, and to
develop a unified and fair approach to securing funding
for these activities.
The United Nations Economic and Social
Commission for Asia and the Pacific (ESCAP), in a 1993
seminar on climate change co-sponsored by ADB and
the Environment Agency of Japan, outlined the
elements of a regional strategy for combating climate
change (ESCAP 1993). This strategy includes:
coordination of research activities; preparation of
emissions inventories and assessments; assessment of
data and monitoring requirements; assessment of
impacts; development of tools and methodologies
(including common scenarios for use in evaluating the
impacts of climate change), development of reduction
and mitigation strategies on the national and
subregional level; assessment and development of
financing requirements and options; and development
of supporting institutions and links to assist in
implementing the strategy. The strategy is being
developed in consultation with the Governments of the
region, and cooperation and information exchange are
being pursued through the establishment of a Regional
Network on Climate Change.
The Asian Development Bank (ADB) funded a
pioneering Regional Study on Global Environmental
Issues which produced an integrated assessment of
climate change impacts and analysis of policy options
for their mitigation and for adaptation in Bangladesh,
India, Sri Lanka, Malaysia, Pakistan, the Philippines,
Indonesia and Viet Nam. ADB and the United Nations
Development Programme (UNDP) are also jointly
implementing a region-wide, GEF-funded project to
6.6:

Industrial emission control is imperative to avoid climate
change.
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assist 12 developing states to formulate least cost GHGs
abatement strategies and to develop acceptable GHG
inventory methodologies.
ESCAP and the Environment Agency of Japan
have jointly organized a series of annual Asia-Pacific
Seminars on Climate Change which provide for the
periodic evaluation of best practice in the region,
through review of accomplishments in research
programmes and policy analysis and formulation.
The South Pacific Regional Environment
Programme (SPREP) have developed and implemented
a climate change programme with bilateral and
multilateral support, mainly focused on the assessment
of sea level rise, climate monitoring and development
of national response strategies.
Regional planning and research coordination are
important responses to climate change issues. To that
end, a Global Change Regional Research Network has
been proposed for the countries of Temperate East
Asia, including the Democratic People’s Republic of
Korea, the Republic of Korea, People’s Republic of
China, Eastern Russian Federation, Japan, and Mongolia.
This network will be designed to stimulate and facilitate
cooperation on global change research, help to design
and coordinate training activities, collate and distribute
information on the topics including establishing
common databases, and collaborate with other regional
and sub-regional groups from within START, the Global
Change System for Analysis, Research, and Training. A
similar proposal has been forwarded through the IGBP
for a Regional Research Network, which would have a
regional research centre in Beijing.
2. National Response Strategies
At national level, environmental assessment and
policy analysis studies toward the development of
national response strategies on climate change have
been carried out in a number of countries. Recently a
few countries have also formulated sectoral or
integrated national response strategies. These activities,
include inter alia: the National Response Strategy for
Global Climate Change for the People’s Republic of
China, with the support of the Asian Development
Bank (ADB 1994b); Australia’s National Greenhouse
Response Strategy (Government of Australia 1992); the
Indonesian National Strategy for Anticipating Climate
Change Resulting from Greenhouse Gases; Japan’s
Action Report on Climate Change (Government of
Japan 1994); the Five Year Plan for Energy Saving
adopted by the Republic of Korea in 1993 (Bong 1995);
vulnerability assessment studies in Bangladesh and Viet
Nam with the assistance of the Netherlands Country
Study Programme; country studies supported by the
United States Country Studies Programme in the
Philippines, Fiji, Bangladesh, People’s Republic of
China, Indonesia, Kazakstan, Kiribati, Marshall Islands,
Micronesia, Mongolia, Nepal, Russian Federation,
Samoa, Sri Lanka and Thailand; country studies
supported by the Government of Japan in Indonesia,
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Tuvalu, Fiji (SPREP 1994a) and Samoa (SPREP 1994b).
The response to potential threats due to
climate change primarily calls for national level action
including adoption of national response strategies (Box
6.4). The recent and on-going efforts to develop
national response strategies in the region have identified
a complex set of problems and policy options. For
example, major options noted in the response strategy
for People’s Republic of China (ADB 1994b) include
increasing the efficiency of energy utilization in the enduse sectors – including reaching specific energy intensity
goals in key manufacturing sectors that are currently
relatively inefficient by global standards; substituting
natural gas and other low-carbon fuels for coal; and
substituting “essentially GHG-free” fuels for coal. An
additional element of this strategy is the modernization
of the transport sector without adopting the type of
automobile-based transport system that has caused
transport-sector GHG emissions to increase markedly in
other countries of the region. Thus, providing transport
services with rail and modern bus systems is a priority.
Additional, energy sources of low or no-GHG emitting
type should be tapped including methane from coal
mines, hydropower, and nuclear power.
In the agricultural sector, response options
include: increasing the diversity of agricultural methods;
introducing crops that are better suited to extreme
climatic conditions; developing irrigation systems and
other technological methods to protect vulnerable
agricultural regions against extremes of weather; and
increased investment in the sector.
In the light of country-specific conditions,
management of certain cultivar types and fertilization
practices in order to reduce rice paddy methane
emissions is also a possibility. Improved forestry and
water management practices are also proposed, as are
coastal zone measures such as: construction of tidal
barriers; building new facilities located in the coastal
zone to higher standards of flood protection; mapping
to better define affected areas; and upgrading the tidal
monitoring system so as to be able to analyze changes
in sea level, for better disaster forecasting and response
efficiency.
In Thailand, a case study by Panich (Chou 1994)
of northern Thailand suggests that a combination of
strategic irrigation and ponded impoundments will help
the region to maintain adequate water in times of
shortage caused by climate change, and that the
Government should study means of saving forests.
In Japan, a limited study of response options –
addressing impacts on port facilities and coastal
infrastructure – estimated the assets at risk from SLR of 1
metre at US$240 billion, and estimated the cost of
countermeasures at a total of US$92 billion (Qureshi
1993). This analysis underscores the high potential costs
of addressing the impacts of SLR, even for developed
nations. Japan’s Action Programme to Arrest Global
Warming includes: an integrated strategy in urban areas
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B ox 6.4:

Im portant E lem ents of R esponse Strategies to C lim ate C hange and Sea Level
R ise

A first step for national responses to climate change
and its impacts, as manda ted in the FCCC, is the
preparation of GHG inventories. This is a very complex
undertaking and takes time, financial resources and
expertise – so much so that the majority of national
communications on inventories to COP-I from developed
country Parties are regarded as incomplete and leave much
to be desired. Inventories of GHG emissions are used to
help determine which sectors are and will be responsible
for key parts of a country’s anthropogenic GHG emissions.
These inventories can then serve as a starting point for the
assessment of the costs and relative effectiveness of
mitigation measures, for example, in the energy sector. The
inventories can also help to determine the allocation of
mitigation costs, as well as serve as the basis for national
projections of GHG emissions and national plans for
controlling GHG emissions.
National responses to potential SLR and climate
change can also interact considerably with national plans
for sustainabl e development and environmental
management. In some cases the imperative of responding
to these issues will provide the needed spur for institutional
reform, including revision of pricing structures (for
example) for energy products or water rights, revision of
property rights and access laws, and other policies suited to
country-specific conditions.
Another important element of policy/strategy for
responding to SLR and other issues with effects on coastal

to reduce energy use and overall emissions; increasing
efficiency, the use of alternative fuels, and mode shifting
in the transport sector; continuing a national effort for
pollution reduction and increasing energy efficiency in
the manufacturing sectors; increasing non-fossil energy
sources in electric power generation; and changing life
style patterns to include greater recycling of materials,
environmental labelling of products, reduced working
hours, and adoption of better energy control equipment
for homes and offices.
The Republic of Korea, in 1993, adopted a
five-year plan for energy savings designed to reduce
GHG emissions as well as to use energy more
efficiently. The major programmes included in the plan
are reducing the scale of industries that are heavy
energy users, promoting recycling and the use of
wastes and waste-heat generation, improving the
efficiency of electricity generation, expansion of district
heating systems, increasing the use of public transport,
adopting a certification system to increase building
energy efficiency, and implementing a policy of
restricting vehicle use one day out of every ten (Bong
1995).
Australia’s National Greenhouse Response
Strategy aims to stabilize GHG emissions at 1988 levels
by the year 2000 and reduce those emissions 20 per
cent by 2005. The main initiatives included in the
programme are: structural reform of the electricity

areas is Integrated Coastal Zone Management, or ICZM.
This process, which may be implemented somewhat
differently by each nation (or area within a nation), has
three operational objectives:
•
to strengthen sectoral management, via training,
legislation, staffing;
•
to preserve and protect the productivity and
biological diversity of coastal ecosystems, mainly
through preservation of habitat from destruction,
pollution, and overexploitation; and
•
to promote rational development and sustainable
utilization of coastal resources.
Other goals of ICZM include avoiding development
in areas vulnerable to inundation; ensuring that critical
natural systems continue to function; and protecting human
lives, essential properties, and economic activities against
the impacts of SLR. ICZM should be designed to balance
ecological and economic needs; to be an iterative and
evolutionary process; to provide a mechanism to reduce or
resolve conflicts over resources; and to create awareness in
all relevant government departments of coastal zone issues.
The World Bank and the UNCED Agenda 21 Action Plan
suggest that ICZM should be a key element of plans for
both coastal zone sustainable development and for
preparing for the impacts of climate change.
Source:

ADB, UNDP and SPREP (1992), Environment and
Development: A Pacific Island Perspective, ADB,
Manila.

sector, revising energy pricing to better reflect
economic, social, and environmental costs; removal of
impediments to free and fair trade in natural gas in
Australia; promoting the use of cogeneration and
renewable energy: improving energy performance in
the household, industrial, commercial, and transport
sectors; and pursuing a variety of education and
information activities.

V II. C O N C LU SIO N
Major threats to the atmosphere in the Asian and
Pacific region emanate from increasing intensity of
urban air pollution, acid rain, ozone depletion in
temperate latitudes and potential global climate change.
Urban air pollution has been exacerbated by conditions
that typically occur as countries become industrialized.
These include growing cities, increasing traffic, rapid
industrialisation and economic development, and
higher level of energy consumption. The situation is
especially serious in megacities, but a large number of
medium and small cities in the region also have very
severe air pollution problems resulting from their
development as industrial or energy development
centres. In a large number of cities, especially those in
People’s Republic of China, emissions from coal or
biofuel used for domestic cooking and heating, is a
major source of indoor air pollution resulting in serious
respiratory diseases.
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6.7: A clean atmosphere is fundamental to quality of life.

The threat posed by acid rain has also increased
in the region. At least two-thirds of acid rain emissions
in Asia come from coal-fired power plants and
industrial sources and the rest from residential heating
and cooking. If cleaned and burned in modern plants
with SPM, SO2 and NOx controls, Asian coals would
have a minimal impact on the environment. However,
most power plants in the region have either no
pollution control equipment or only rudimentary
particulate control. Sulfur and nitrogen oxide emissions
have both local and regional impacts. Depending on
the height of smoke stacks and the prevailing wind
conditions, sulfur and nitrogen oxide emissions can be
carried hundreds of miles resulting in transboundary
pollution. Given the projected growth of energy
consumption over the next ten to fifteen years, acid
rain emissions are likely to increase.
The impact of the diminishing ozone layer is
already evident in the Pacific through increased skin
cancer rates (a 22 per cent increase in New Zealand in
the last decade) and decreasing phytoplankton
productivity. Moreover, fisheries may be adversely
affected by increasing UV radiation. Coral reef and
mangrove ecosystems which are important habitats for
fish and many other marine organisms have been
observed to be stressed or even die due to high UV
radiation and temperature increase.
Increases in the level of carbon dioxide and
certain pollutants have been shown to cause global
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warming, which may lead to a major long-term impact
on atmosphere and climate. The Asian and Pacific
region contributes only about 20 per cent of the global
greenhouse gases. On a per capita basis the current
emission is about 1-2 tonnes per capita every year,
about 10-20 times less than that of developed countries.
The region is however expected to be worst hit of all
global regions, in the event of climate change. The
three greatest anticipated consequences of any global
warming are expected to be sea level rise, an increase
in climate related natural disasters (floods, droughts and
storms), and disruption to agriculture due to changes in
temperature, rainfall and winds. The consequences of
sea level rise will be inundation of coastal areas (river
deltas being especially vulnerable), saltwater intrusion
into fresh water supplies, and an increased threat of
storm surges. In addition, the effects will be
considerable on coastal mangrove forests, wetlands and
coral reefs which will “drown” if growth cannot keep
pace with rapid sea level rise. Estimated wetland losses
are 35 to over 90 per cent. A 0.25 metre rise in sea
levels could destroy about half of Asia’s remaining
coastal wetlands.
The impacts of sea level rise induced by climate
change will be particularly severe for small island
nations of the region, which often do not have much
land more than a few metres above sea level, and
depend to a very large extent on the biological and
physical resources of the coastal zone. Enhanced
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greenhouse conditions are also predicted to intensify
the features of the summer and winter monsoons. The
Southwest monsoon will be hotter and wetter, possibly
leading to increased frequency in floods, accelerated
erosion and leaching of nutrients from the soil. Marginal
agriculture may be at high risk from even a small shift
in the thermal and moisture limits of crop production.
Global warming could also alter the growing season
with a variety of consequences which are difficult to
anticipate.
In order to tackle urban pollution, both
regulatory and incentive-based measures have been
initiated to contain levels of each pollutant within
acceptable limits. The developed countries of the
region such as Japan, Australia and New Zealand have
addressed urban air pollution issues with some degree
of success despite very high levels of industrialisation
and motorization. Introduction of unleaded fuel,
efficient energy conversion technologies, regular
monitoring and effective enforcement are key factors to
their success. The rapidly growing economies of SouthEast and East Asia are also making efforts to keep their
urban air clean. Successful efforts of Republic of Korea,
Singapore and Malaysia are notable. For most
developing countries of the region, which have
technological and resource constraints, the magnitude

of the problem is quite serious.
Regional and global issues of atmospheric
pollution have also been addressed by the countries of
the region. For example, People’s Republic of China
and Japan have made efforts to combat problems of
acid rain. Australia, New Zealand and Japan have taken
stringent measures to phase out the use of CFCs as per
stipulated schedule. With recent progress towards
technically and economically viable alternatives for
CFCs, even developing countries of the region can be
expected to move towards replacing the CFCs provided
they have access to technology and resources.
Despite the associated uncertainties on the issues
of climate change and sea level rise, countries of the
region have shown commitment towards addressing the
potential threats. International and regional institutions
are playing a vital role to bring countries together for a
scientific understanding of the phenomena on one
hand, and to formulate a common framework of global
and regional action for tackling the issues on the other.
National-level efforts are more focussed on reducing
emission of GHGs. Most of the measures taken for
reducing GHG emissions are also justified on the
ground of sustainability of development such as energy
use efficiency and watershed and coastal zone
management.

155

C H A PTER SIX

R EFER EN C ES
Ahmed, K. (1995). Technological Development and
Pollution Abatement. World Bank Technical
Paper No. 271. Washington D.C.
Arrhenius, E. and Waltz Thomas W. (1990). The
Greenhouse Effect Implications for Economic
Development. World Bank Discussion Paper:
Washington D.C.
Asian Development Bank (1994a). Climate Change in
Asia., Manila.
Asian Development Bank (1994). National Response
Strategy for Global Climate Change: People’s
Republic of China.
Association of South Pacific Environmental Institutions
(1988). Potential Impacts of Greenhouse Gas
Generated Climatic Change and Projected
Sea-Level Rise on Pacific island States of SPREP
Region. New Caledonia.
Bong J.T. (1995). National Activities to cope with
Climate Change in Korea. Presentation at
Fourth Asia-Pacific Seminar on Climate Change,
Bangkok.
Brandon C. and Ramankutty R. (1993). Towards an
Environmental Strategy for Asia. World Bank.
Washington D.C.
Chou, L.M. (ed) (1994). Implications of Expected
Climate Changes in the East Asian Seas Region:
An overview. UNEP, Bangkok.
Environment Agency (1991). Summary of the AsiaPacific Seminar on Climate Change.
Government of Japan.
Environment Agency (1992). Quality of Environment in
Japan. Tokyo.
Environment Agency of Japan (1993). Quality of
Environment in Japan. Tokyo.
ESCAP (1993). Report of the Consultative Meeting on the
Development of a Regional Strategy on Climate
Change. Bangkok.
Foell W.K. and Green C.W. (1990). Acid Rain in Asia:
An Economic, Energy and Emissions Overview.
Resource Management Associates of Madison
Inc. Madison, Wisconsin, U.S.A.
Ghosh, P. (1995). Asian Development Bank’s Initiative
on Climate Change. Asia-Pacific Seminar on
Climate Change. Bangkok.
Government of Japan (1994). Japan’s Action Report on
Climate Change. Tokyo.
Government of Australia (1992). National Greenhouse
Response Strategy.

156

Haq B.U. (1994). Sea Level Rise and Coastal Subsidence:
Rates and Thr eats. The World Bank,
Washington D.C.
IGBP and Science Council of Japan (1992). Proceeding
on Asian Symposium on Global Environmental
Change, Tokyo, 1-2 December 1992.
IPCC Working Group (1990). Strategies for Adoption to
Sea Level Rise.
IPCC Working Group (1991). Environmental and SocioEconomic Impacts of Climate Change in East
and South East Asia.
IPCC Working Group (1991 ). Seven Steps to the
Vulnerability Assessment of Coastal Areas to Sea
Level Rise.
IPCC

Working Group (1994a). Summary for
Policymakers of the Report on Radiative Forcing
of Climate Change. Intergovernmental Panel
on Climate Change, Tenth Session, Nairobi.
10-12 November.

IPCC (1994b). Radioactive Forcing of Climate Change
and an Evaluation of the IPCC IS92 Emission
Scenarios.
Ministry of Environment Government of Republic of
Korea (1994). Environmental Protection in
Korea, Seoul.
NASA (1989). Scientific Assessment of Stratospheric
Ozone. Washington D.C.
National Environment Protection Agency (1994). Report
on the State of the Environment in China.
Beijing.
Nicholls R.J. (1994). “Synthesis of Vulnerability Analysis
Studies.” In Proceedings of WORLD COAST ’93.
Coastal Management Centre, Rijkswaterstaat,
The Netherlands.
Nunn, P.D. Future Sea Level Rise in the Pacific. School
of Social and Economic Development,
University of South Pacific, Fiji:
Parry, M. et al (1991). The Potential Socio-economic
Effects of Climate Change. UNEP.
Quereshi, A. (1993). (Ed) Proceedings of Second Asia
Pacific Seminar on Climate Change, 29-31
March 1993, Bangkok. Japan Environmment
Agency and Asian Development Bank.
Revelle R. and Suess H. (1957). Tellus 9, 18.
Rodhe, G. and Zhao (1992). Acidification in SE Asia:
Prospect for Coming Decades. Ambio. 21 (2).
Siddiqi T. A. et al (1991). Climate Change and Energy
Scenarios in Asia-Pacific Developing Countries.
Energy. 16 (11/12).

ATM O SPH ER E A N D C LIM ATE

SPREP (1994b). Assessment of Coastal Vulnerability and
Resilience to Sea Level Rise and Climate
Change: Case Study, Yasawa Island, Fiji.
SPREP (1994a). Assessment of Coastal Vulnerability and
Resilience to Sea Level Rise and Climate
Change: Case Study, Yasawa Island, Fiji.
Topping, J.C. Jr., Quershi A. and Samuel A. (1990).
Implication of Climate Change for the Asian
and Pacific Region. Environment Agency,
Nagoya, Japan.
UNEP (1993). Methodological Framework for National
Greenhouse Gas Abatement Costing Studies,
Phase Two Guidelines.

United Nations (1988). Prospect for World Urbanization.
New York.
Weber P. (1993). Abandoned Seas: Reversing the Decline
of the Oceans. World Watch Institute.
Whetton P. et al (1993). “Regional Implications of
Climate Change: A Scientific Assessment.” In
Qureshi, A. (ed). Second Asia-Pacific Seminar
on Climate Change, Bangkok.
WHO/UNEP (1992). Urban Air Pollution in Megacities
of the World. Blackwell, Oxford.
World Resource Institute (1994). World Resources
1994-95. Oxford University Press, New York.

UNEP/GEMS (1992). The Impact of Ozone Layer
Depletion. Nairobi.

157

TW O

PA R T

1.
2.
3.
4.
5.
6.

Land
Forests
Biodiversity
Inland Waters
Coastal and Marine Environment
Atmosphere and Climate

C hapter

7-17

7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

Population, Consumption and Poverty
Human Settlements
Agriculture
Industry
Energy
Transport
Tourism
Solid Waste
Trade
Human Health
Natural Hazards and Disasters

18.

Public Authorities Environmental
Action
Response of Industry and Private
Sector
Contributions of NGOs and Major
Groups
Information, Monitoring and Research
Communication for the Environment
Follow-up of Agenda 21

19.
20.
21.
22.
23.

24.
25.

Economic Development and
Environment: Trends and Prospects
Environmental Challenges

C hapter Seven

7.1:

Population, poverty and consumption patterns are critical elements
of sustainability.
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I.

IN TRO D U C TIO N

Demographic trends have wide ranging
implications for environmental conditions, in particular
resource management, pollution, climate change and
other related variables. However, the impact of
humanity on the world’s ecosystems is not only
determined by patterns in population size and density,
but also by people’s behaviour. Their socio-economic
condition, production and consumption patterns are of
particular significance in this regard, and therefore need
to be considered alongside demographic trends in an
analysis of the interaction between population and the
environment.

II.

PO PU LATIO N PATTER N S

A.

Inter-R egional C om parison

will, more or less maintain its share of world population in the coming decades.
With 58 per cent of global population
concentrated in about a quarter of the total land
surface, the Asian and Pacific Region is one of the two
most densely populated regions in the world, the other
being Europe. Population density (at 95 persons/km2 in
1990) is more than twice the global average, 4.5 times
the densities in Africa and Latin America, and 7.5 times
that of Northern America. Given the substantial
projected growth in population over the next few years,
the region will almost certainly become the world’s
most densely populated area before the end of the
century (Table 7.3).

B.
The Asian and Pacific Region is the most
populous region of the world. With an estimated
population in excess of 3.3 billion people in 1995, it is
home to 58 per cent of the world’s population
(Table 7.1). Six countries alone account for 48 per cent
of the world’s population: People’s Republic of China,
India, Indonesia, Pakistan, Japan, and Bangladesh,
which are amongst the ten most populous countries in
the world. The region also contains another four
countries – Viet Nam, Philippines, Islamic Republic of
Iran, and Thailand – that rank among the 20 largest in
the world (Table 7.2).
Currently the Asian and Pacific Region’s
population growth rates are intermediate relative to
other regions. Africa is the fastest growing region in the
world (2.8 per cent), followed by West Asia (2.4 per
cent). Population growth in Asia and the Pacific
(1.7 per cent) compares closely with that in Latin
America (1.8 per cent), but is significantly higher than
in North America (1.1 per cent) and Europe (0.1 per
cent). This implies that the Asian and Pacific Region

Table 7.1:

Intra-R egional D ifferences

The vast majority of the region’s population is
located in the four constituent Asian sub-regions, and
only 1 per cent in the 19 countries and territories of the
Pacific sub-region. Among the four Asian sub-regions,
East Asia accounts for the largest share of population
(42.9 per cent) followed by South Asia (39.9 per cent),
South-East Asia (14.6 per cent) and Central Asia (1.7 per
cent). Since 1950, the proportionate share of East Asia
has steadily declined, whilst those of the other three
Asian sub-regions has increased (Table 7.4). During the
early 1950s, Central Asia was the fastest growing
sub-region, closely followed by the Pacific. However,
South Asia is now experiencing the fastest annual
growth rate (2.2 per cent), and is projected to overtake
East Asia in population before 2010.
Since the late 1960s, fertility decline has been an
important demographic feature in all the f ive
sub-regions, though its pace has varied among them. A
marked fertility decline has characterised East Asia,
where the total fertility rate halved from an average
4.4 births per woman in 1970-75, to 2.2 in 1990-95.
The decline in fertility over the same period in both

Total World Population by Major Areas/Regions, 1950-2020

Year

1950

1970

1990

1995

2000

2010

2020

World Population (millions)

2,520

3,697

5,285

5,716

6,158

7,032

7,888

Regional Distribution (%):
Africa

8.8

9.8

12.1

12.9

13.7

15.2

17.7

West Asia

1.7

2.0

2.5

2.6

2.8

3.3

3.3

54.4
15.8

56.4
12.6

58.0
9.6

58.1
9.0

58.1
8.4

57.8
10.4

56.6
6.7

Asia-Pacific*
Europe**
Latin America

6.6

7.7

8.3

8.4

8.4

8.6

8.3

North America

6.6

6.1

5.2

5.1

4.9

4.7

4.4

Source:
Note:
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United Nations, World Population Prospectus: The 1992 Revision.
*
includes South, East, South-East Asia, the Pacific and countries of Central Asia.
**
excludes Azerbaijan, Kazakstan, Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan which are included in Asia-Pacific.
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Table 7.2:
Rank

Twenty-three Largest Countries Ranked According to Population Size, 1992
Country/
Territories

Major
area

Population
(million)

Annual
growth
rate (%)

Rank

Country/
Territories

Major
area

Population Annual
(million) growth
rate (%)

1

PR China

Asia-Pacific

1,188

1.5

13

Viet Nam

Asia-Pacific

69

2.2

2

India

Asia-Pacific

880

2.0

14

Philippines

Asia-Pacific

65

2.4

3
4
5

U.S.A.
Indonesia
Brazil

North America
Asia-Pacific
Latin America

255
191
154

0.9
1.9
1.9

15

Iran,
Islamic Rep. of

Asia-Pacific

62

3.5

16

Turkey

Western Asia

58

2.1

6

Russian Federation

Former USSR

149

0.2

17

Italy

Europe

58

0.2

7

Pakistan

Asia-Pacific

125

3.2

18

United Kingdom

Europe

58

0.3

8

Japan

Asia-Pacific

124

0.4

19

France

Europe

57

0.6

9

Bangladesh

Asia-Pacific

119

2.4

20

Thailand

Asia-Pacific

56

1.3
2.4

10

Nigeria

Africa

116

3.3

21

Egypt

Africa

55

11

Mexico

Latin America

88

2.2

22

Ethiopia

Africa

53

2.9

12

Germany

Europe

80

0.5

23

Ukraine

Fomer USSR

52

0.2

Source:

United Nations, World Population Prospectus: The 1992 Revision.

Table 7.3:

Population Density (person per square km) by Major Areas/Regions, 1950-2020

Major area/region

1950

1960

18

22

27

33

39

46

52

59

7
9

9
12

12
16

16
22

21
29

28
38

37
47

47
58

43
74

52
80

65
87

79
92

95
95

110
98

128
100

141
101

Latin America

8

11

14

17

21

25

29

33

North America

8

9

10

11

13

14

15

16

USSR (former)

8

9

11

12

13

13

14

15

World
Africa
West Asia
Asia-Pacific
Europe

Source:

1970

1980

1990

2000

2010

2020

United Nations, World Population Prospectus: The 1992 Revision.

Table 7.4:

Population of Asia-Pacific by Sub-regions, 1950-2020

Year
Asia-Pacific (millions)
Sub-r egional distr ibution (%):
Central Asia

1950

1970

1990

1995

2000

2010

2020

1,365

2,081

3,064

3,318

3,577

4,064

4,502

1.5

1.8

1.9

1.9

1.9

1.7

2.0

East Asia
South-East Asia

49.0
13.3

47.3
13.7

44.0
14.5

43.1
14.6

42.0
14.7

39.5
15.0

37.9
15.0

South Asia

35.2

36.2

38.7

39.5

40.5

43.0

44.3

1.0

1.0

0.9

0.9

0.9

0.9

0.9

Pacific
Source:

United Nations, World Population Prospectus: The 1992 Revision.
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Varying trends in fertility and mortality rates can
have a significant effect on the age-structure of a
population. Table 7.7 shows a marked increase in the
proportion of children aged 0 to 14 years between 1950
and 1970 throughout the region, despite the fact that
fertility rates are declining throughout this time. The
explanation for this is a substantial reduction in infant
mortality over this period, which is reflected in the
increased life expectancy shown in Table 7.6 and the
reduction in median age of the population. However,
between 1970 and 1990, the overall decreasing fertility
rate begins to dominate, and the median age of the
population steadily rises.
7.2:

Population increase enhances pressure on infrastructure.

C.
South-East Asia and Central Asia has also been
significant, although somewhat slower than in East Asia.
In South-East Asia, a total fertility rate of approximately
6.0 in 1960s gradually declined to 3.4 in 1990-95. In
South Asia, the decline has been much slower, from
about 6.0 during the 1960s, to 4.3 in 1990-95. In the
Pacific, the total fertility rate continued to decline from
a relatively low level of about 4.0 prior to 1970, to 2.5
in 1990-95 (Table 7.5).
In terms of overall population, the general
decline in fertility rates has been offset to some extent
by other demographic trends. These include a
substantial increase in life expectancy throughout the
region over the period 1950 to 1990 (Table 7.6). The
greatest gains have occurred in East Asian countries,
where increases in life expectancies range between 20
and 30 years since 1950. The progress has been
relatively moderate in countries of South-East Asia,
where, starting from a relatively similar point earlier this
century, life expectancies for most countries are
considerably lower than those of East Asia today. With
the exception of Sri Lanka, and possibly the Islamic
Republic of Iran, relatively low life expectancies
characterise the South Asian countries, whilst those
of the Central Asian and Pacific sub-regions are
generally high.

Table 7.5:

Inter-C ountry Variations

Demographic patterns vary considerably between
countries of the region. Populations range from a few
thousand to well over one billion. As discussed earlier,
the vast majority of the region’s population is contained
within a small proportion of its constituent countries:
People’s Republic of China, India, Indonesia, Japan,
Pakistan, Bangladesh, Viet Nam, Philippines, Islamic
Republic of Iran and Thailand. The overall
demographic trends in the region, as well as in each
sub-region, largely reflect the situation in a few large
countries, and conceal the diverse tendencies in the
smaller countries.
Population growth rates also vary considerably
between the countries of the region (Figure 7.1).
Estimates for the 37 countries/territories with 200,000 or
more inhabitants indicate that the current (1990-95)
growth rates are still high, over 2.0 per cent per annum
in 20 of the countries (in seven of these the rate
exceeds 2.5 per cent per annum). Moderate growth
rates, ranging from 1.3 to 2.0 per cent, are recorded in a
further seven countries, including the three largest in
the region: People’s Republic of China, India and
Indonesia. The remainder have relatively low growth
rates of less than 1.3 per cent.
Recent decades have witnessed significant
declines in the fertility rates in many countries in the
region. Until 1965-70, a high fertility rate of more than

Total Fertility Rate for Sub-regions of the Asian and Pacific Region, 1950-55 to 2015-20
Total Fertility Rate (per woman)

Region/Area
1950-55

1960-65

1965-70

1970-75

1975-80

1980-85

1985-90

1990-95

2015-20

ASIA-PACIFIC
East Asia

5.9
5.7

5.7
5.4

5.7
5.4

5.0
4.4

4.0
2.8

3.7
2.4

3.3
2.3

3.1
2.2

2.1
1.9

South-East Asia
South Asia

6.0
6.1

5.9
6.0

5.8
6.0

5.3
5.8

4.8
5.3

4.2
5.2

3.7
4.7

3.4
4.3

2.1
2.4

Pacific

3.8

3.9

3.6

3.2

2.8

2.6

2.5

2.5

2.3

Central Asia

–

–

–

–

–

–

–

–

–

Source:
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Table 7.6:

Life Expectancy at Birth (years) for Sub-regions of the Asian and Pacific Region, 1950-55 to
2015-20

Region/Area

1950-55

1960-65

1965-70

1970-75

1975-80

1980-85

1985-90

1990-95

2015-20

ASIA-PACIFIC

40.5

47.8

53.2

55.9

57.9

59.7

61.9

63.6

70.4

East Asia

42.9

51.4

60.6

64.1

66.9

68.8

70.3

71.7

76.5

South-East Asia

40.6

46.4

49.3

51.9

54.7

58.0

61.3

63.3

71.6

South Asia

38.8

44.9

47.4

49.5

52.0

54.4

57.0

59.4

69.2

Pacific

61.1

64.8

65.5

66.8

68.3

70.4

71.5

72.6

77.2

–

–

–

–

–

–

–

–

–

Central Asia
Source:

United Nations, World Population Prospectus: The 1992 Revision.

Table 7.7:

Selected Indicators of the Age Structure of the Population in the Asian and Pacific Region

Region/Area

ASIA-PACIFIC
East Asia

% aged 0-14 years

Median age (years)

% of woman aged 15-49 years

1950

1970

1990

1950

1970

1990

1950

1970

1990

36.5
34.1

40.2
38.2

32.5
26.6

22.0
23.5

19.8
20.6

23.5
26.2

49.0
50.1

46.4
46.6

53.0
55.3

South-East Asia

39.2

43.4

36.6

20.2

18.2

21.2

48.2

45.7

50.9

South Asia
Pacific

38.9
29.7

41.7
32.1

37.9
26.4

20.5
27.9

19.2
25.1

20.9
28.8

47.8
49.2

46.3
47.1

48.8
51.7

Central Asia

–

–

–

–

–

–

–

–

–

Source:

United Nations, World Population Prospectus: The 1992 Revision.

Figure 7.1:

Source:

Average Annual Population Growth Rate (1990-95) for Countries/Territories of
Asia and the Pacific

United Nations, World Population Prospectus: The 1992 Revision.
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5.0 births per woman was common, but by 1985-90
only 12 of the 37 countries still exceeded this rate.
Most of the remaining countries with high fertility rates
are concentrated in the South Asia sub-region, although
they too are experiencing a decline. By 1990, countries
such as Australia, Japan, New Zealand, Republic of
Korea, and Singapore and the territory of Hong Kong
had reached ‘below replacement’ fertility levels of less
than 2.1 births per women, with the People’s Republic
of China, Democratic People’s Republic of Korea and
Thailand close behind.
Since 1950, most countries of the region have
experienced significant reductions in mortality rates.
Nevertheless, marked inter-country variations still exist.
For example, during the period 1985-95, life expectancy
at birth ranged from 78.3 years in Japan, to 41.5 years
in Afghanistan. Not surprisingly, amongst countries
with the lowest life expectancies in 1990 are those
which have suffered civil unrest in recent years e.g.
Cambodia and Afghanistan.
As discussed above, the overall trend between
1950 and 1990 has been an increase in the median age
of the region’s population as fertility rates decreased
and life expectancy grew. However, there are some
exceptions to this rule where the fertility rate remained
high and the proportion of children either remained
stable or increased. These include Lao People’s
Democratic Republic, Afghanistan, Bhutan and Islamic
Republic of Iran, where the number of children below
15 years constituted about 40 per cent in 1990.

D.

Future Trends

The medium variant projection of the United
Nations indicates that over the next 25 years (by 2020)
the total world population will increase by about
38 per cent, and that of the Asian and Pacific Region by
36 per cent. In absolute terms, the world’s population is
likely to increase by 2.2 billion over this period,
1.2 billion of which, or nearly 55 per cent, will be
contributed by the Asian and Pacific Region.
Furthermore, despite having a projected growth just
below the worldwide average, the region will still
remain the most populous in the year 2020, with an
estimated 57 per cent of the world population at that
time (Table 7.1).
The projected increase in regional population is
a reflection of the inbuilt momentum of current
demographic patterns and trends. For example, the
relatively youthful age-structure and increasing life
expectancy of the existing population is expected, to
some extent, to counteract declining fertility rates,
which look set to approach replacement levels in the
next few decades. Even in countries, such as the
People’s Republic of China, India, and Indonesia,
where current population growth rates are moderate
and fertility rates are low and falling, the net absolute
additions to their respective populations will be
considerable because of their size. These countries
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7.3:

Wasteful consumption patterns need to be checked.

alone are expected to increase the regional population
by some 750 million between now and the year 2020,
some 63 per cent of the projected net increase.
In all, the overall momentum of population
growth virtually guarantees a regional population
increase of about 1.2 billion people between now and
the year 2020. Over 95 per cent of this additional
increment will take place in the developing countries of
the region, that is, countries which are least able to
harness the resources and cope with environmental
consequences of such expansion.

III. C O N SU M PTIO N PATTER N S
Traditional concerns in relation to population
and the environment have largely focused on the size
and rate of population growth in developing countries.
However, it is increasingly apparent that the impact of
humanity on the fragile ecosystems of the world is as
much a function of per capita consumption as overall
population size.
Figure 7.2 provides the simple and consumptionadjusted 1 percentages of world population for the 20
most populous countries in the world, plus the two
remaining G7 countries: UK and Canada. The US has by
far the largest consumption-adjusted population in the
world, followed by two countries from the Asian and
Pacific Region: People’s Republic of China and Japan.
India is the only other country from the region amongst
the top ten, the remaining seven countries accounting
for about 5 per cent of the world total between them.
It is evident that the developed countries of the world
account for approximately 70 per cent of the world’s
total consumption-adjusted population, whilst only
accounting for about 24 per cent of the actual
population.
Studies have estimated that broadly, the world’s
industrialised nations consume far more of the world’s
1

Population x (per capita GDP *country/per capita GDPworld)

* GDP in terms of Purchasing Power Parity.
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Figure 7.2:

Absolute and Consumption-adjusted Population for 20 Most Populous Countries of the
World and the Remaining G-7 Countries

USA
PR China
Japan
Germany
France
Russian Federation
India
Italy
United Kingdom
Brazil
Mexico
Canada
Indonesia
Turkey
Thailand
Iran, Islamic Republic of
Pakistan
Egypt
Philippines
Nigeria
Bangladesh
Viet Nam
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Percentage of world population

resources per capita than developing nations. Whilst
they only account for about 24 per cent of the world’s
population, the industrialised countries consume
approximately 70 per cent of the world’s energy
(consumption of commercial energy in developing
countries is relatively low since requirements are largely
met from biomass-based energy sources, such as
fuelwood, crop residues and animal wastes); 75 per
cent of metals; 85 per cent of wood; 60 per cent of
food; and 85 per cent of chemicals (UNEP, 1992).
Consumption in the developing countries, on the other
hand, is primarily focused on basic goods and services,
which are consumed at a per capita rate comparable to
that of the industrialised countries (Jyoti Parikh et al:
1991). However, even here the per capita consumption
in developing countries is far less, e.g. for cereals
246 kg/year, as compared to 716 kg/year in
industrialised countries (where cereals are fed to
livestock). Likewise, annual per capita consumption of
milk and meat averages 320 kg and 61 kg respectively
in industrialised countries, compared to 39 kg and
11 kg in developing countries.
The worldwide balance in consumption patterns,
however, is constantly changing with the onset of
industrialisation in the developing countries of the
region. For example, studies indicate (World Resources
Institute, 1994) that the share of world consumption of
cotton lint is increasing in developing countries and
decreasing in the industrialised ones. Likewise, between
1976 and 1990, annual per capita consumption of beef
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16
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20

Percentage of consumption-adjusted world population

and veal has increased from 4.2 kg to 4.3 kg in the
developing regions, but fallen from 29.7 kg to 27.2 kg
in the industrialised countries. It has also been
reported that developing countries are consuming an
increasing proportion of the world’s metals and that this
trend is expected to continue (Tilton, 1990).
Variation in consumption patterns also occurs
countrywide, primarily between urban and rural areas.
A 1993 study for India revealed that the urban
population, which constitutes about 25 per cent of the
total population, consumed 40 per cent of all the goods
and services, i.e. per capita consumption in rural areas
was half that of the urban areas. Similarly, there are
also wide disparities in consumption patterns between
income groups: the same Indian study showed that per
capita consumption of milk and meat among the lowest
income bracket was about 10 per cent that of the top
income bracket. The study also showed that the upper
income bracket consumed the bulk of the country’s
energy, minerals and chemicals on per capita basis.

IV. PO PU LATIO N V S EN V IRO N M EN T
It is commonly believed that demographic
patterns and trends, such as population size, growth
rates and distribution, have contributed significantly to
shaping the environment in the Asian and Pacific
Region, and to the increasing severity of environmental
problems (described in Part I). However, problems like
deforestation, desertification, soil degradation, loss of
biodiversity and water and air pollution are also the
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result of other aspects of the human condition, such as
cultural, social and economic status, traditional and
acquired technologies, institutional and legal systems,
changing consumption patterns, and, above all, poverty
and its effect on attitudes towards resource value.
The impact of population on the environment is
primarily through the use of nature both as a source of
raw materials and as a sink for absorbing wastes.
However, an evaluation of the overall impact
should also take into account the extent to which
‘best practice’ is applied and efforts to mitigate
environmental impacts are made. For this purpose, an
impact ‘equation’ is commonly applied, similar to
consumption-adjusted population, whereby population
is multiplied both by per capita consumption, and by a
factor for efficient or pollution abating technologies.
However, this in itself is too simple a picture, since it
does not take into account poverty. Poverty is one of
the root causes of deterioration in the environment
through its ability to force people to exploit stocks of
natural resources in an unsustainable manner. The
aforementioned ‘equation’, however, will necessarily
equate poverty with low per-capita consumption, and
therefore, mistakenly assign it with a low environmental
impact. Poverty, and its impact on the environment is
discussed in more detail in the next section.
In terms of demographics alone, population
growth rates and densities are a good indicator of likely
areas of environmental stress. Existing population
growth rates and densities in selected countries of the
region are shown in Figure 7.3. The countries likely to
face environmental stress are in the top right quadrant,
i.e. those with high growth rates compounding existing
high densities. By these standards, Maldives, Pakistan
and Bangladesh appear to be under the most
environmental stress (although, adjusting for oceanic
resources available to the Maldives may alter this
picture), closely followed by Nepal, Philippines, Viet
Nam and India. Australia and New Zealand emerge as
countries with no imminent stress in relation to
demographic trends in the coming decades.
Environmental stress due to rapid population
growth and increased consumption is manifest in the
loss of biodiversity and water and air pollution found in
many of these countries, as discussed in detail in Part I.
Whilst considering these problems, it is important to
bring into context the level of consumption in the Asian
and Pacific Region, compared to other regions of the
world. For example, in regard to atmospheric
pollution, the annual per capita CO2 emissions for India
and the People’s Republic of China are only 0.2 and
0.6 tonnes respectively, compared to 5.4 tonnes for the
USA. This gives a disparity ratio between USA and India
of approximately 27 (Jyoti Parikh et al, 1991). This
means that, even if population growth rates in India
and the People’s Republic of China are six times higher
than the USA, the additional American population in
any given period will be responsible for emitting some
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two to four times more CO2 into the atmosphere than
India or the People’s Republic of China. It is also
important to note that the per capita CO2 emissions
from the developing countries of the region are 10 to
20 times less than those of the developed countries.
Another of the major environmental impacts of a
rapidly expanding population is the increased pressure
on arable land, both as a result of intensified food
production, and the loss of land due to the expansion
of human settlements. The former often leads to
unsustainable and altogether bad landuse practices,
such as logging, overgrazing and overcultivation, all of
which serve to degrade existing lands. As a result,
agricultural frontiers are frequently forced into marginal
areas such as tropical forests, steep hills and semi-arid
areas that have relatively poor fertility.
Recent decades have witnessed a massive
extension of agricultural frontiers into forest lands
throughout the region. In fact, deforestation is now one
of the most significant environmental problems for the
region (see Chapter 2: Forests). As expected, studies in
many of the countries suggest a strong correlation
between the expansion of agricultural areas and
population growth, and likewise between population
growth rates and rates of deforestation (Maria
Concepcion J. Cruz, 1994, Panayotu and Sungsuwan,
1989). However, there are many other factors at play,
such as wood prices and poverty, the facilitation of
deforestation by infrastructure development (creating
corridors and access for exploitation) and inadequate
law enforcement.
The Indonesian island of Java offers a classic
example of the link between population growth and
deforestation. Between 1950 and 1990, the population
of Java more than doubled from 51 million to 112
million, leading to extensive clearing of forest cover
from upland watersheds. Subsequent inward migration
to the newly developed areas resulted in population
densities ranging between 700 and 2,000 persons/km2
over an area of about 44,000 km2. The increasing density
of population led to indiscriminate felling of forests,
and extensive cultivation of short-term crops such as
maize and cassava. As a result, more than 10,000 km2 of
farmland was so badly degraded that it could no longer
support even subsistence farming (see also Box 7.1).
A secondary impact of a rapidly increasing
population is that the degraded rural areas can often no
longer support a constantly expanding rural population,
which leads to increasing rural unemployment,
impoverishment and a general migration towards the
towns and cities. The urban areas themselves cannot
always support such a rapid influx of population,
leading to the creation of slums and squatter
settlements and the continuation of the ruthless cycle of
poverty and deprivation. This in turn leads to a host of
environmental problems, as discussed in Chapter 8.
In many countries of the region, rapid population
growth coupled with economic development has
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Figure 7.3:

Population Growth Rate vs Population Density for the Selected Countries of the Asian and
Pacific Region

Rep. of Korea

DPR Korea
PR China

Iran, Islamic Rep. of

Population growth rate (percentage annual)
Source:

United Nation (1992) world Population Prospects.

resulted in water scarcity. For example, the daily
demand for water in the city of Beijing increased almost
one hundred fold during the three decades between
1950 and 1980 (WRI, 1991). Since water resources,
particularly underground resources, are not being
replenished at withdrawal rates, water shortages and
associated problems have become a common feature of
such areas. For example, in India, the number of
agricultural pumps is estimated to have more than
doubled, from 4.3 million in 1980-81, to 9.1 million in
1991-92. Studies indicate that as a result of a decade of
heavy pumping, water tables fell by more than 25
metres in the southern state of Tamil Nadu, and by

about 8 metres in Ludhiana District (Punjab State), a
semi-arid area that relies heavily on irrigated water from
wells. Other examples of water resource depletion or
degradation of water quality due to over abstraction
have been given in Chapter 4.

V.

PO V ER TY

A.

The Extent of Poverty

The Asian and Pacific Region is home to about
60 per cent of the world’s population, and about 75 per
cent of the world’s 1.1 billion absolute poor: those with
incomes and consumption below nationally defined
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B ox 7.1:

Population G row th, M igration, D eforestation and Soil Erosion: The Philippines
C ase

The relationship between population growth,
deforestation and soil degradation is clearly illustrated by
events in the Philippines. The country experienced high
rates of population growth for a prolonged period prior to
the 1970s, averaging over 3.0 per cent per annum.
Although growth has slowed down recently, it was still
estimated at 2.4 per cent in 1990: one of the highest in the
Asian and Pacific Region.
The resulting demand for more arable land for food
production led to extensive forest clearing in the upland
areas of the country. Estimates indicate that the upland
cultivated areas increased almost seven-fold between 1960
and 1987, from 0.5 to 3.9 million hectares. Many of the
farms were established on slopes as steep as 45 degrees:
recent estimates indicate that more that 40 per cent of the
rural population is located on steep slopes.
With the expansion in cropland acreage, the upland
areas attracted an increasing number of landless migrants
from the lowlands. This resulted in a net migration to the

poverty levels (World Bank: 1990). The largest
concentration of severely impoverished people within
the region is in South Asia (see Figure 7.4). A recent
study for SAARC countries (Bangladesh, Bhutan, India,
Maldives, Nepal, Pakistan and Sri Lanka) estimated that
30 to 40 per cent of this sub-region’s population, some
330 to 440 million people, live in absolute poverty
(SAARC, 1992). Aside from South Asia, large numbers of
absolute poor are found in two of the most populous
countries of the region: the People’s Republic of China
and Indonesia. In addition, the proportion of poor in
several other countries with small to medium
populations is also quite high.
Although poverty is widespread in the region,
economic growth during the past few decades has
resulted in a significant reduction in the proportion of
households below the poverty line in a number of
countries. This is particularly true for the newly
industrialising economies (NIEs) of Hong Kong,
Republic of Korea and Singapore. Poverty levels have
steadily fallen in these countries and the incidence of
poverty is now reported to be limited to very small
areas. More recently, Malaysia and Thailand have also
experienced a decline in the number of absolute poor.
In Indonesia, poverty declined rapidly during the high
growth period of the 1970s, but since the economic
slow-down of the early 1980s, it has been decreasing
more slowly (Box 7.2).
However, in many countries where the
proportion of the poor has declined, absolute numbers
have remained high or even increased due to a rapid
growth in population. For instance, estimates for India
show that the incidence of poverty in the country as a
whole declined from 51.5 per cent in the year 1972/73
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area, indicated by a population growth rate in excess of the
national average. The net upland migration rate more than
doubled from 2.1 per cent per annum during 1970-75, to
over 5.3 per cent in 1980-85. At present the uplands
contain more than 20 million people, roughly one-third of
the nation’s population.
Increased population density in the uplands has
resulted in more intensive cultivation, increased cropping
frequency and shorter fallow periods. These have led in
turn to severe soil erosion higher in the catchment areas
which has deposited downstream causing siltation and
flooding. Soil erosion is estimated at about 122 to 210
tonnes per hectare per annum from newly established
farmlands, compared to only 2 tonnes per hectare from
forested lands. Preliminary estimates show that 90,000 km2
of the country’s upland areas are eroded to a point where
they are either totally unsuitable for crop cultivation or can
barely support subsistence agriculture.

to 29.4 per cent in 1987/88 (Government of India,
1992). Yet, in absolute terms the poor still amount to
over 240 million and constitute approximately 33 per
cent of the poor in the Asian and Pacific Region.
Similarly, whilst the People’s Republic of China’s
economic development continues to be impressive, the
sheer size of its population means that even relatively
low percentages of poverty amount to large numbers of
poor (World Bank, 1990).

Figure 7.4:
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B ox 7.2:

Poverty R eduction in Indonesia: A n A sian Success Story

At the end of the 1960s, Indonesia ranked among
the world’s poorest nations, with a GNP per capita of only
US$ 50, roughly one half those of India, Bangladesh and
Nigeria. Poverty was widespread throughout the
archipelago in 1970, with an estimated 70 million persons,
or 60 per cent of the country’s population, living in
absolute poverty. Since then, there has been a dramatic
decline in poverty both in percentage and absolute terms.
By 1978, the proportion of the population below
official poverty line dropped to around 33 per cent,
although still remaining fairly high in rural areas, and by
1990 it had further reduced to around 15 per cent.
However, since 1980, the incidence of poverty has become
higher in urban localities, although in absolute terms there
are still about twice as many poor in rural than in urban
communities.
The spectacula r reduction in poverty which
Indonesia accomplished during a brief span of two decades
may be attributed to the pragmatic development strategy
adopted by the Government, beginning in the late 1960s
and continuing through successive five year plans. This
strategy involved a very strong commitment to broad-based
economic growth, particularly rural development, with
concerns for the equitable distribution of the benefits of
that growth.
In the first phase of development, between the years
1969/70 and 1973/74, the Government concentrated on
establishing the basic institutions for rural development and
set about designing a replicable rural development strategy.
This was also an appropriate strategy for poverty reduction
because the vast majority of Indonesia’s population, and the
bulk of the country’s poor, were then concentrated in rural
areas. National development efforts were focused primarily
on improving the productivity of the rural economy, and in
particular the attainment of rice self-sufficiency. Agriculture,
including irrigation, constituted over one-third of the
development budget during this period, most of which was
directed towards Java and Bali, where the largest number of
Indonesia’s poor were located.
From 1974 onwards, when public resources
increased substantially, development efforts were focused
primarily on agriculture and on expanding the social and
physical infrastructure. The emphasis of the development
programmes and policies was on increasing incomes and
employment through the productive use of Indonesia’s
labour and natural resources. There was relatively little
reliance on income transfers, consumer subsidies, or public
employment.
An important component of the Government’s
programme for developing social and physical

infrastructure and the reduction of poverty was the
establishment of the INPRES (Presidential Instruction)
expenditure programme whereby Central Government gave
grants to provincial, district and village-level governments
for construction of roads, elementary schools, health
facilities and reforestation, as well as for the operation and
maintenance of vital infrastructure.
The infrastructur e improvements provided
substantial benefits to Indonesia’s rural poor. By the late
1980s, Indonesia had achieved nearly universal primary
education, with a net primary enrolment rate of 89 per cent,
indicating remarkable success in extending coverage to the
poor. Progress was also made in extending modern health
care to the poor; in 1987, over 50 per cent of the poor who
required treatment availed themselves of the services of a
modern health care provider, compared to less than 40 per
cent in the late 1970s. A small-scale infrastructure project
funded under the INPRES programme also provided
employment for unskilled labour in rural areas.
The overall package of programmes over the last
two decades has led to substantial progress in reducing
poverty throughout Indonesia. However, programmes and
policies for poverty reduction continue to remain a priority
during the 1990s, for several reasons:
•
the number of Indonesians living in absolute
poverty (about 27 million in 1990) is still high.
Furthermore, a large portion of the population, the
“near poor” has incomes only slightly above the
poverty line, and therefore remain vulnerable to
changes in social and economic circumstances;
•
the regional variance in the incidence of poverty is
also high. Large sections of the population are still
poor in a number of areas, particularly in the eastern
part of Indonesia; and
•
Indonesia still lags behind a number of Asian
countries in social indicators such as life expectancy,
infant mortality and nutrition status.
In all, Indonesia is an excellent example of an Asian
country which has succeeded in achieving a remarkable
reduction in poverty: from 60 per cent to 15 per cent of the
population within just 20 years (1970 to 1990). Indonesia’s
experience also demonstrates that alleviation of chronic
poverty is not a one shot affair. It calls for persistent and
long term efforts, particularly taking into consideration the
long term labour market.
Source:

World Bank (1990) Indonesia: A Strategy for Sustained
Reduction in Poverty.
World Bank (1993) Indonesia: Public Expenditures,
Prices and the Poor.
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A major cause of poverty in the region is that
degraded and crowded rural land can often no longer
support a constantly expanding population, which
leads to increasing rural unemployment and
impoverishment. Specifically, the two variables most
strongly correlated with rural poverty are
unemployment, and limited or no access to land. For
instance, a study in India (Sundram and Tendulkar,
1983) showed that, when rural poverty and
unemployment (by head count) were disaggregated by
classes, 79 per cent of poor and 78 per cent of
unemployed were found concentrated in just two
classes: landless workers and small farmers.
Both in absolute and relative terms poverty
appears to be a more serious problem in the rural than
in the urban areas. Estimates for the decade beginning
1980 show that in comparison with urban areas, the
incidence of poverty was one and half times higher in
the rural areas of the Philippines, double in Thailand,
around three times in Malaysia, Afghanistan, Islamic
Republic of Iran and Sri Lanka, and over seven times in
Papua New Guinea. However, urban poverty is rapidly
increasing in both absolute and relative terms as the
rural poor migrate towards the towns and cities,
particularly in countries such as India, Indonesia,
Pakistan and Nepal.
7.4:

B.

Environm ent and Poverty

The geographical incidence of poverty is
governed by a wide range of factors, including the
incidence of droughts, floods, environmental
degradation (and resultant low agricultural productivity)
and the insufficient provision of social services and
infrastructure (UNESCAP, 1994). As a result, poverty is
often concentrated in particular areas within a country,
for example the northeast region of Thailand and Nusa
Tengara in Indonesia (World Bank, 1990). Another
example is in the Bicol region of the Philippines, where
about 70 per cent of the families live below the poverty
line. This concentration of poverty can also sadly
become self-perpetuating, as the weak and vulnerable
in society are exposed to environmental and health
risks arising from poor water and sanitation facilities,
natural disasters and air and water pollution.
In general, the poor in the Asia and Pacific
Region can be categorised by four distinct groups,
associated with different geographical and ecological
zones:
•
those living in productive rural areas, but with
insufficient or no access to land, resources or
jobs to sustain themselves;
•
those living in fragile or marginal areas with low
and/or uncertain agricultural productivity, such
as mountain slopes and deserts;
•
those living in urban slums and squatter
settlements, where they are constantly exposed
to poor sanitary and environmental conditions;
and
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•

Rapid population growth and poverty are the major
causes of environmental degradation.

those living in coastal areas with inadequate or
degraded mangrove and fishery resources for
sustainable livelihoods.
1. Poor in Productive Rural Areas
Whilst the region has seen a general increase
and intensification in agricultural production
(see Chapter 9), this has often done little to enhance
the income of many of the small subsistence farmers.
Many of the small land holdings have been bankrupted
due to the absence of cooperative farming, lack of
access to credit and the large capital investments
required for new technology. In addition, large landholders have in many cases evicted tenants in an
attempt to consolidate their lands in response to
threatened land reforms and amended tenancy laws.
The overall result has been a bi-polar distribution
of land holdings in the region, with fragmentation of
small farms upon inheritance, and an increase in the
average size of the large operated holdings, as has
occurred in Pakistan. The displaced small farmers and
tenants have thus been forced either to remain in their
own area, for example as off-farm workers or livestock
herders, or to migrate away. As livestock herders and
off-farm workers, earnings are seasonal and meagre
and rarely enough for their livelihood. Conversely,
choices for migration generally comprise fragile areas
on the marginal agricultural frontier or urban slums and
squatter settlements.
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2. Poor in Marginal Rural Areas
Many of the displaced farmers and rural
unemployed have migrated to environmentally fragile
areas such as steep slopes, flood-prone coastal areas, or
semi-arid zones. These areas generally have very low
productivity, and inhabitants work hard for a small
subsistence. Land productivity is often further reduced
by unsustainable agricultural practices such as logging,
overgrazing and overcultivation, which weaken the soil
structure and enhance natural processes such as wind
and water erosion, leading to widespread soil erosion
and desertification. This can further compound poverty
by exacerbating natural events, such as floods and
landslides, leading to loss of human life and property.
Estimates for 1985-90 indicate that the proportion
of rural populations concentrated on steep slopes was
generally very high throughout the deve loping
countries of the region (on average 20 to 30 per cent),
and ranged from about 10 per cent in Indonesia, to
more than 50 per cent in Nepal (Magrath and Doolatte,
1990). It has also been estimated that nearly 60 per cent
of the poor in Asia are living in marginal areas
characterised by low productivity and high vulnerability
to environmental degradation (Leonard et al, 1989).
3. Urban Poor
Many of the disadvantaged rural poor who move
to urban areas settle in slums and squatter settlements
characterised by high density poor quality housing
where exposure to communicable diseases due to overcrowding is compounded by lack of water supply,
drainage, sanitation and solid waste disposal facilities.
The sites are usually located on the urban fringe, near
rubbish dumps and sites for industrial wastes, on
dangerous slopes and along railway tracks. The extent
of the problem is illustrated by examples such as in
Madras, where about 60 per cent of the city’s
population lives in slums, and in Metro-Manila, Jakarta,
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Colombo and Bombay, where about 40 to 50 per cent
of the population lives in substandard neighbourhoods.
4. Coastal Poor
The marine and coastal environment is of
particular importance to the region since the oceans,
islands, coral reefs, estuaries and mangrove eco-systems
provide a major economic resource. Threats to this
environment come from a variety of human activities,
not least of all population growth and urbanisation
of the coastal zones. Inevitably, the economic
development of coastal regions has attracted a large
proportion of the disenfranchised rural population.
However, the rapid development is in many cases
destroying or depleting the very resources which are
fuelling its growth, leaving large sections of the
population, such as traditional fishing communities,
unable to support themselves or their families.

C.

Population G row th, Poverty and
Environm ent

Descriptive and anecdotal approaches to the
linkages between population growth, poverty and
degradation of the local environment have recently
been supported by analytic and empirical work (Box
7.3). Initially based on an economic model (of rational
procreational choices by an economising household),
the work has expanded across disciplines to take on
board the effects of power relationships within the
family, and the ‘free rider’ problem of common
resources in a rural setting. Similar fundamental
explorations are needed for the urban realm.

V I. PO LIC IES A N D PRO G R A M M ES
A.

Population Policies

Recognising the strong linkages betwee n
population, development and the environment, several

Population G row th, Poverty and the Local E nvironm ent: A n A nalytic A pproach

Fertility and environmental degradation can
reinforce each other in an escalating spiral. Recent interdisciplinary research has identified circumstances in which
population growth, poverty and degradation of local
resources often fuel one another. The collected research
shows that none of the three elements directly causes the
other two; rather each influences, and is in turn influenced
by, the others. Data from 79 developing countries show
strong correlations between high fertility, high rates of
female illiteracy and low shares of paid employment.
Motives for procreation include viewing children as
productive assets in subsistence economies based on the
direct use of plant and animal products which are labour
intensive. Members of the household often have to spend
as much as five to six hours a day just fetching water and
collecting fodder and wood, therefore children are usually
needed as workers from an early age.

By the age of six, children in rural India tend
domestic animals and care for younger siblings, fetch water
and collect firewood, dung and fodder. The usefulness of
each extra hand may increase with declining availability of
resources, however, the need for many hands can lead to a
destructive situation. Many rural assets, such as irrigation
channels, village ponds and waterholes, threshing grounds,
grazing fields, and local forests have been owned
communally since ancient times. But the process of
economic development can erode traditional methods of
control, and parents can pass on part of the costs of
resource degradation to the community and future
generation by letting common properties degrade. A
disastrous process, of depleted communal resources and
the need for more hands for daily tasks, can begin.
Source:

Das Gupta, P. (1992) Population, Natural Resources,
and Development, Ambio, Feb.
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regional and international forums have over the years
highlighted the need to take into consideration
the population factors in the formulation and
implementation of overall development programmes.
To be appropriate, national policies need to address
both the growth and distributional aspects of
population dynamics. For example, the 1992 Fourth
Asian and Pacific Population Conference (United
Nations, 1992) recognised that:
‘Population factors play a decisive role in all
human endeavours, especially in safeguarding the
envir onment and the pursuit of sustainable
development. Accordingly, population considerations
must be fully integrated into all aspects of planning and
policy-making.’
1. Stabilisation Policies
Over the past few decades, many countries of
the region have adopted policies and set targets aimed
at stabilising their populations or moderating its growth.
For example, the People’s Republic of China has set the
target of limiting its population to 1.2 billion by the year
2000. Likewise, India has established demographic
targets of a growth rate of 1.2 per cent and a
population of 986 million by the same time, and
Bangladesh aims to reach replacement level fertility by
that date or sooner. Policies of intervention to modify
rates of growth have also been established in Malaysia
and Singapore.
However, the progress made towards achieving
these goals varies from country to country. Several
developing countries, such as the People’s Republic of
China, Indonesia, Sri Lanka and Thailand, have been
quite successful in reducing their population growth
rates. But in many others, including Philippines,
Bangladesh and Pakistan, the rates of population
growth continue to remain at relatively high levels, and
it is in these countries that problems of poverty and
pressure on environment are also greater.
Analysis of the experience of countries with
successful policies suggests that successful implementation of a variety of programmes has been a
significant factor in population stabilisation. These
include:
•
reducing the incidence of poverty;
•
increasing the accessibility and availability of
quality primary health-care, including reproductive health and family planning services;
•
ensuring universal access to primary education;
•
improving the status of women; and
•
increasing community participation.
2 Distribution Policies
During the past few decades, many countries in
the Asian and Pacific Region have implemented a
variety of strategies designed to influence population
distribution and migration. These strategies include
measures designed to: (a) slow primate city or
metropolitan growth; (b) promote the growth of small
towns and intermediate cities; and (c) strengthen rural
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and/or regional development for lagging areas. The
measures adopted range from experimentation with
various strategies of metropolitan and regional
development to large-scale planned re-settlement
schemes, and to the use of migration controls (United
Nations, 1988).
In East Asia, the People’s Republic of China has
an explicit spatial distribution policy directed towards
strictly controlling the size of large cities, rationally
developing medium-sized cities and encouraging the
growth of small towns and intermediate-sized cities.
The specific measures adopted to implement this policy
in the People’s Republic of China include internal
migration controls and family planning programmes;
comprehensive metropolitan planning; regional
development planning; land-use planning and controls;
opening up coastal cities; special economic development
zones; and job creation and service provision in small
towns. The Republic of Korea has experimented with a
variety of spatial policies and instruments, including tax
incentives for industries to relocate away from Seoul;
creation of satellite cities (e.g. Pundang and Ilsang, on
the outskirts of Seoul); promotion of services in smaller
urban centres; and improvement of educational facilities
in non-urban areas.
In South-East Asia, Malaysia is implementing a
nationwide urbanisation programme for rural areas that
will complement the development of new townships
through Regional Development Authorities. The
Philippines Development Plan, 1987-92, includes landreform schemes that gives priority to labour-intensive,
rural-based small and medium scale enterprises,
assistance to low-income communities, industrial
dispersion and rural-based development.
In South Asia, India is promoting urban
development schemes that are intended to provide
adequate infrastructure and facilities in small and
intermediate-sized towns and to strengthen market
centres and equip them to serve as growth and service
centres for rural areas. In Pakistan, rural development is
seen as a major tool in readjusting the pattern of
internal migration. Targets include electrification of all
villages, allocation of land to rural families, provision of
health care centres, and construction of rural farm-tomarket roads.

B.

R ural D evelopm ent Policies

In most developing countries of the region, past
development policies appear to have favoured urban
over rural communities by emphasising industry over
agriculture, implementing price mechanisms favouring
urban consumers to the detriment of rural producers,
and by not providing enough rural infrastructure and
services. The neglect of the rural sector intensified in
growing rural poverty, characterised by increasing
landlessness, widespread unemployment and underemployment, and migration of the rural poor to urban
centres and to ecologically fragile zones.
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Countries of the region have attempted to
alleviate the problem of rural landlessness by adopting
two broad strategies. In a small number of countries
(e.g. Indonesia, Malaysia, Sri Lanka) where additional
arable land was available, government strategies have
focused on moving the landless and near-landless from
densely settled agricultural areas to those sparsely
populated areas with farming potential. The transmigration programme of the Indonesian Government is
an example of this strategy (See Chapter 8). But in
many other countries of the region with inequitable
land distribution (e.g. India and Pakistan), the demand
for cultivatable land is to a varying extent being met
through land and tenancy reforms.
Besides making land available to the landless,
official policies have also tended to focus on providing
farmers with easy access to rural credit, farm inputs and
infrastructure to ensure increases in agricultural
productivity (e.g. India, Pakistan, Philippines, Indonesia
and Sri Lanka). Incentives in the form of appropriate
pricing policies have also been provided to ensure
adequate returns to the farmers, thereby increasing their
incomes and reducing poverty (e.g. The People’s
Republic of China, India, Pakistan and Sri Lanka). The
availability of credit is considered to be important in
eliminating rural poverty for three reasons: firstly, credit
enables the poor to physically survive when income is
unreliable; secondly, credit enables poor households to
finance productive investments that will increase their
chances of earning more; and thirdly, the demand that
is created by better-off households when credit is
available to them can create employment and income
earning opportunities for poorer households (ADB,
1992).

C.

H um an D evelopm ent Policies

1. Health and Education
During the past few decades, most developing
countries of the region have made considerable
progress in the provision of basic health and education
services. These achievements are reflected in a
reduction in the incidence of morbidity and mortality,
increases in life expectancy, expansion in educational
enrollments and improvement in literacy levels.
Nevertheless, even today, the relevant services and
facilities are unevenly distributed among the urban and
rural communities as well as various socio-economic
groups.
2. Status of Women
In recent years, there has been a growing
recognition of the crucial role that women play in
socio-economic development as well as in environmental and natural resources management. Many
countries in the region have already taken steps to
formulate policies and programmes aimed at improving
the status and role of women in society. As a first step,
most of these countries have set up special ministries
on women’s affairs and prepared programmes to

promote the advancement of women. For example, in
the Philippines, policy statements on gender and
development have been incorporated in the country’s
Medium Term Development Plan, 1993-98, and a
special Development Plan for Women is under
implementation. The government has also enacted
legislation providing for women’s representation on
policy formulating bodies as well as in local and
regional development planning councils. Another
example is in Indonesia, where the 1993 Broad
Guidelines of State Policy includes a significantly
expanded role for women in national development. A
special ministry for women has been set up, and a wide
range of organisations and groups, including major
institutions of government, are actively involved in
promoting the advancement of women in various fields.
Despite these measures, women in a large part of
the region are often denied the opportunity to
effectively contribute to sustainable development
because of the relatively low status they are accorded
relative to men. Moreover, in most countries of the
region, women are under-represented within the
educational system and dominate the ranks of the
illiterate; their health and nutritional situation remain
unsatisfactory; their labour force participation rate and
share of paid employment are very low; and they lack
access to credit and other support services.
Furthermore, in many instances they are not fully
involved in the decision-making process and remain
unaware of their rights.

D.

R elated M easures

The formulation and implementation of viable
policies and programmes also requires, amongst other
things: comprehensive data and information; active
participation of the community in the planning and
implementation processes; and the continued
commitment of political leaders at all levels to problem
solving.
1. Data, Information and Research
Most governments have recognised the
importance of the collection and analysis of relevant
data for making informed decisions, and several of
them have over the years attempted to set up the
infrastructure facilities for this purpose. In fact, some
countries, including Australia, Bangladesh, People’s
Republic of China, Fiji, Indonesia, Nepal and Thailand
have compiled compendiums of environmental
statistics. These efforts have certainly resulted in a
marked improvement in the availability of relevant data.
Nevertheless, considerable gaps exist in the quality and
coverage of the data, and the existing databases are
inadequate for understanding and anticipating the
interrelationship between population, socio-economic
and environmental variables.
2. Community Participation
It is essential to involve the community in the
planning and implementation of integrated population,
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7.5:

Increasing employment is fundamental to poverty alleviation.

development and environment programmes. The
experiences of several countries have clearly shown
that programmes in which there is active community
involvement have been more effective (see Box 7.4).
For example, the success of the many family planning
programmes in the region has been largely due to
community participation. The Posyandu in Indonesia,
the multi-service health posts run by community
volunteers, are a case in point.
3. Political Commitment
Experience indicates that the successful
implementation of policies and programmes depends to
a large extent upon the priority assigned to them by the
government. To cite the Indonesian example again
(Box 7.2), it is generally accepted that the slowing
down in the rate of growth of the country’s population
was made possible by a concentrated, steadfast and
visionary approach that the Government adopted
towards population control.
Political commitment implies that national
leaders should be willing to institute and accept
change, and to root out those aspects of the social and
economic systems which are obstacles to the
achievement of the stated goals and objectives. It also
means regular pronouncements by high level policymakers concerning the need for adopting suitable
measures to meet the challenges, and consistent and
substantial financial support for implementing the
agreed measures.

V II. C O N C LU SIO N
With more than three billion people in 1995, Asia
and the Pacific is the most populous region of the
world. Its population doubled from 1.65 billion in 1960,
to 3.31 billion in 1995. Moreover, the current
momentum of population growth in the region, if
continued, would double it again within 50 years. Over
95 per cent of the population increase will be in the
developing countries, which are least able to cope with
environmental consequences of such population
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7.6:

Raising the status of women is imperative to control population
growth.

growth. Even just meeting the basic needs of expanding
population will exert great pres sures on the
environment.
Traditional concerns in relation to population
and the environment have largely focused on the size
and rate of population growth in developing countries.
However, it is increasingly apparent that the impact of
humanity on the fragile ecosystems of the world is as
much a function of per capita consumption as overall
population size. In this way, the developed nations of
the world can often have a greater impact on the
environment than their more populous developing
neighbours. Broadly, studies have estimated that the
world’s industrialised nations consume far more of the
world’s resources per capita than developing nations.
Whilst they only account for about 24 per cent of the
world’s population, the industrialised countries
consume approximately 70 per cent of the world’s
energy, 75 per cent of metals, 85 per cent of wood,
60 per cent of food and 85 per cent of chemicals. The
human impacts on environment can therefore be
assessed more realistically in terms of consumption
adjusted population. Such an analysis highlighted the
USA as having the largest consumption-adjusted
population, followed by two countries from the Asian
and Pacific Region: People’s Republic of China and
Japan. India was the only other country from the region
amongst the top ten.
It is also important to note that consumption
patterns in the developing countries of the region are
primarily focused on basic goods and services, which
are consumed at a per capita rate comparable to that of
the industrialised countries. However, even here the per
capita consumption in developing countries can be
far less, e.g. for cereals 246 kg/year, as compared to
716 kg/year in industrialised countries (where cereals
are fed to livestock). Likewise, annual per capita
consumption of milk and meat averages 320 kg and
61 kg respectively in industrialised countries, compared
to 39 kg and 11 kg in developing countries.
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C om m unity Participation: The S uccess of a Tribal People in India

The Kundam area of Madhya Pradesh in Central
India shares many problems with similar areas in the
developing countries of the Asian and Pacific Region. Some
80,000 people live there, in 192 villages, spread over 1,000
square kilometres of hills. Most of the villages can only be
reached by foot, and are particularly inaccessible in the
rainy season. Firewood is the main source of energy and
deforestation is rife. Nearly three-quarters of the people
belong to India’s original tribes. Most are poor and work as
agricultural labourers or in menial jobs, and a third own no
land. As in many other similar areas, tribal customs and
values greatly influence attitudes and social structure.
The Family Planning Association of India (FPAI)
launched a project in 1980 to improve the quality of life in
the area. Supported by the Inter national Planned
Parenthood Federation and Population Concern, the project
covered 65 of the area’s 192 villages (the rest came under
the Government family planning control programme).
Unlike conventional population control
programmes, it did not immediately push condoms or coax
people to undergo vasectomies. Instead, project leaders sat
down with community leaders and sought their views on
what should be done, taking time to develop mutual
understanding, and building on the cooperation offered by
community leaders right from the start. Together they
worked out their priorities, including employment,
vocational training, education, health, provision of safe
water, building and repairing roads, and lifting the crippling
burden of debt which the high interest rates (24-36 per cent
a year) of local money lenders placed on the shoulders of
the poor.
Local people were chosen in consultation with the
community leaders to spearhead the project, and were
given intensive training in health care for mothers and
childr en, first ai d, fami ly planning methods and
communications skills. These “community welfare workers”,
each of whom received a small honorarium, were the eyes
and the ears of the project, calling at homes and listening to
the villagers’ problems. Since they themselves came from
the community, they could draw on first hand knowledge
and experience and enjoyed local confidence. They spoke
to villagers about the importance of caring for both male
and female children, and gave advice on family planning
methods. They discussed the benefits of small families, of
girls marrying at a later age. They arranged for mobile
health clinics to visit the villages, and put couples who
requested family planning services in touch with
Government health workers. They also provided essential
feedback, briefing the project staff on the villagers’ needs
and views.
Another function of the project team was to organise
training sessions for teachers, opinion leaders and members
of village committees on the importance of health, hygiene,

family welfare and basic education. These sessions gave the
participants new skills and knowledge, enhancing their
prestige in the villages, and enabling them to pass on
information and encourage people to take part in the
village development programmes. As a result, villagers
formed their own groups to tackle their problems, which
acted as links between the communities and the FPAI.
Prayer groups discussed beliefs and action, reinforcing
positive traditional customs and values and creating new
attitudes to life and work. Special women’s groups worked
to raise the status of women. The project established a
credit scheme to provide interest free loans to both men
and women so that they could start and develop small
businesses. Many women took advantage of them, and loan
repayments were always made on time.
The local communities were encouraged to work on
their own environment and development initiatives, starting
with small projects and then moving on to bigger ones.
These included tree planting, setting up adult education
centres, constructing water tanks and temples, and building,
clearing and repairing roads. Special training programmes
for both men and women developed such skills as
carpentry, farming, knitting, tailoring and cycle repairing.
At first, the project provided limited funds to get
things going. As the community’s confidence grew, this
support was gradually withdrawn, and the people raised
their own funds through local committees and began to tap
the resources of government agencies concerned with tribal
development.
All this created a demand in the villages for
information and knowledge, and several education
programmes were launched to meet it. Teachers were
encouraged to establish adult education classes. A small
library was set up, containing books on such issues as
environment, development, nutrition, sanitation, population
and family planning. Information programmes created
awareness about health and family welfare, and there were
personal counselling programmes, group discussions,
meetings, exhibitions, seminars and film shows.
During the 12 years of the project, which officially
came to the end in 1992, the proportion of couples
practising family planning rose from 20 to 68 per cent;
crude birth rates were cut from 36 to 14 per 1000 people;
the infant mortality rate plummeted from 130 to 32 per
thousand live births; female literacy increased from 7 to
45 per cent; and some 145 community-based distributors
provided contraceptives to the community. Most
significantly, the villagers took over the project themselves
when it officially ended. An implementation committee,
created by the local groups, has continued the development
of the area, underlining that effective community
participation is the key to the success of developmentrelated programmes.
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A primary reason for low consumption of
resources in the Asian and Pacific Region is pervasive
poverty. Currently, the number of people in the region
whose basic needs are not being met is larger than at
any time in the history. The region contains nearly
75 per cent of the 1.1 billion people living in absolute
poverty in the world, i.e. those with incomes and
consumption below nationally defined poverty levels.
The largest concentration of severely impoverished
people, estimated at 520 million, is in South Asia. Aside
from South Asia, large numbers of absolute poor are
found in two of the most populous countries of the
region: People’s Republic of China and Indonesia. In
addition, although relatively rapid economic growth in
several countries of the region during the past few
decades has resulted in a significant reduction in the
proportion of households below the poverty line,
absolute numbers have remained high or even
increased due to a rapid growth in population.
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Over the past few decades, many countries in
the region have adopted policies to alleviate poverty by
setting targets aimed at stabilising their population or
moderating its growth rate. However, the ability of
these policies to achieve their predefined benchmarks
has varied significantly across the region. The People’s
Republic of China, Indonesia, Sri Lanka and Thailand,
for example, have been quite successful in reducing
their population growth rates, although elsewhere in
the region, rates have continued to remain high. The
success of efforts directly targeted at alleviating poverty
has also varied, notable progress having been made in
East Asia, although less so in South Asia. Nevertheless,
a number of innovative community based initiatives
have been successfully developed and implemented
within the region. However, the challenge for the future
is to implement such innovative approaches on a
regionwide scale in order to make real progress in
eradicating poverty within the Asian and Pacific Region.
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C hapter Eight

8.1:

The townscape and architecture are important but the human element is central to sustainable development
in cities.

8

H um an Settlem ents
I.

IN TRO D U C TIO N

II.

G RO W TH A N D FO R M O F H U M A N SETTLEM EN TS
A . Patterns of U rbanisation
B . Processes of U rbanisation
C . Environm ental Im plications of U rban G row th

III.

SH ELTER A N D TH E DW ELLIN G EN V IRO N M EN T
A . R ural Living Environm ent
B . U rban Living Environm ent

IV.

A M B IEN T EN V IRO N M EN TA L C O N D ITIO N S
A . Structure and A llocation of Land-use
B . O utdoor A ir Pollution
C . W ater Pollution
D . N oise Pollution

V.

PO LIC IES A N D PRO G R A M M ES
A . N ational Initiatives
B . International and R egional Initiatives

V I.

C O N C LU SIO N

R EFER EN C ES

C H A PTER EIG H T

I.

IN TRO D U C TIO N

Concerns for the environment first developed in
urban areas where changes in environmental conditions
began to affect human health, and where many of the
global and regional environmental problems originate.
More specifically, concerns for the sustainability of large
urban settlements have rapidly increased, as it has been
evident that the environmental challenges of the future
will be confronted by an increasingly urbanised world.
As part of ecological systems, urban settlements affect
and are affected by natural cycles. They depend on the
availability of natural resources (water, energy and
materials), and ultimately return these to the
environment in the form of emissions and waste. Their
high concentrations of people and activities make
urban settlements major contributors to local, regional
and global environmental change, however it is the

Table 8.1:

same concentration of people that provides unique
opportunities for economies of scale and resource
conservation.

II.

G RO W TH A N D FO R M O F H U M A N
SETTLEM EN TS

The Asian and Pacific Region, as a whole, is
experiencing rapid urban growth, but is still
predominantly rural. The urban growth rate in the
region remained high throughout the 1970-90 period;
almost one-third higher than global rates over the same
period (ESCAP, 1993). During the 1980s, urban
populations in the developing countries of the region
grew at rates of between 3.0 and 6.5 per cent per
annum (Table 8.1), with a regional average of 4.7 per
cent per annum; the second fastest urban growth rate in
the world, after Africa. Nevertheless, at the start of the

Urban Population Trends in Selected Countries/Territories of the Asian and Pacific Region, 1980-2020

Region/Country/
territory

Total Population
in 1990 (million)

Urban population as a percentage of total population
1980

1990

2000

2010

2020

Percentage change in urban population
1980/1990 1990/2000 2000/2010 2010/2020

East Asia:
PR China
DPR Korea
Hong Kong
Japan
Mongolia
Republic of Korea1

1,153
22
6
124
2
43

19.6
56.9
91.5
76.2
52.1
56.9

26.2
59.8
94.1
77.2
58.0
72.1

34.5
63.1
95.7
79.0
63.9
81.6

43.0
67.8
96.6
81.6
69.4
86.3

50.8
70.9
97.1
84.6
74.3
88.4

+6.6
+2.9
+3.6
+1.0
+5.9
+15.2

+8.3
+3.3
+1.6
+1.8
+5.9
+8.5

+8.5
+4.7
+0.9
+1.6
+5.5
+5.7

+8.0
-5.1
+1.3
+3.1
+4.9
+2.1

South -East Asia:
Brunei Darussalam
Cambodia
Indonesia
Lao PDR
Malaysia
Myanmar
Philippines
Singapore
Thailand
Viet Nam

<1
8
184
4
18
42
62
3
55
67

59.9
10.3
22.2
13.4
34.6
24.0
37.4
100.0
17.1
19.2

57.7
11.6
28.8
18.6
43.0
24.8
42.7
100.0
22.2
19.9

59.0
14.5
36.5
25.1
51.2
28.4
48.9
100.0
28.9
22.3

64.3
19.7
44.5
32.6
58.4
35.4
55.7
100.0
36.7
27.4

70.0
26.5
52.2
40.6
64.8
43.4
62.5
100.0
44.7
35.1

-1.2
-1.2
+6.6
+5.2
+1.6
+0.8
+5.3
0
+5.1
+0.7

+1.3
+1.9
+7.7
+6.5
+18.2
+3.6
+6.2
0
+6.7
+2.4

+5.3
+5.2
+8.0
+7.5
+7.2
+7.1
+6.8
0
+7.8
+5.1

+5.7
+7.8
+7.7
+8.0
+6.4
+7.9
+6.8
0
+8.0
+7.7

South Asia:
Afghanistan
Bangladesh
Bhutan 2
India
Iran, Islamic Rep. of
Maldives
Nepal
Pakistan
Sri Lanka

17
114
2
846
58
<1
20
118
17

15.6
11.3
3.9
23.1
49.6
22.3
6.5
28.1
21.6

18.2
16.4
5.3
25.5
56.9
29.4
10.9
32.0
21.4

22.2
22.9
7.8
28.6
63.7
37.5
16.7
37.9
24.2

28.2
30.3
11.4
33.8
66.8
45.6
23.2
45.4
30.7

35.9
38.2
16.2
41.3
72.2
53.2
30.4
53.1
38.6

+2.6
+5.1
-2.6
+2.4
+8.3
+7.1
+4.4
+3.9
+0.2

+4.0
+6.5
+2.5
+3.1
+6.8
+8.1
+5.8
+5.9
+2.8

+6.0
+7.4
+3.6
+5.2
+6.0
+8.1
+6.5
+7.5
+6.5

+7.7
+7.9
+4.8
+7.5
+4.8
+7.6
+7.2
+6.7
+7.9

Pacific:
Australia
Fiji
New Zealand
Papua New Guinea
Solomon Islans

17
<1
3
4
<1

85.8
37.8
83.4
13.0
10.5

85.2
39.3
83.9
15.8
14.6

85.5
42.7
84.9
20.2
20.0

87.0
48.7
86.8
26.7
26.7

89.0
56.1
88.8
34.3
34.3

-0.6
+0.5
+0.5
+2.8
+4.1

+0.3
+4.4
+1.0
+4.4
+5.4

+1.5
+6.0
+1.9
+6.5
+6.7

+2.0
+7.4
+2.0
+7.6
+7.6

Source:
Note:

Compiled from United Nations (1993), World Urbanization Prospects: The 1992 Revision, United Nations, New York.
1 According to the Government of the Republic of Korea, the figures for 1980, 1990 and 2000 are 68.7, 81.9 and 86.2 per cent

respectively. The figures for percentage change in urban population for 1980/1990, 1990/2000 are +13.2 and +4.3 respectively.
2 According to the Government of Bhutan, the figure for total population in 1990 is <1, the urban population percentage figures for

1990, 2010, and 2020 are 15, 20 and 22 respectively.
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1990s, only 30 per cent of the population of the region
was estimated to be living in urban areas, compared to
43 per cent worldwide. The sheer size of the rural
population means that urbanisation, i.e. the rate of
increase in the urban share of the population, has only
been moderate until recently. This is partly due to the
fact that rural populations in the developing countries
of the region have continued to grow at rates ranging
from 1.0 to 2.9 per cent per annum. In absolute terms,
this means that the rural population increased by some
285 million from 1980-90, which is equivalent to the
combined total population of Indonesia, Philippines
and Australia.

Figure 8.1:

Source:
Notes:

A.

Patterns of U rbanisation

The Asian and Pacific Region is both vast and
heterogenous in terms of the size and distribution of its
human settlements. Comparisons between countries are
clouded by variations in the definition of urban areas,
and the frequent inaccuracy and lack of census data.
However, it is estimated that at the sub-regional scale,
the general ratio of urban to rural population is fairly
evenly spread (Figure 8.1), although there is a higher
proportion of urban population in East Asia and the
Pacific due to the presence of industrialised countries/
territories such as Hong Kong, Japan, Republic of
Korea, Australia and New Zealand.

Rural-Urban Population for Asia and the Pacific, 1980-1990 and Projections for 2000-2020

United Nations (1993), World Urbanization Prospects, The 1992 Revision, New York.
East Asia includes People’s Republic of China, Democratic People’s Republic of Korea, Hong Kong, Japan, Macau, Mongolia, and
Republic of Korea.
South Asia includes Afghanistan, Bangladesh, Bhutan, India, Islamic Republic of Iran, Maldives, Nepal, Pakistan, and Sri Lanka.
South-East Asia includes Brunei Darussalam, Cambodia, Indonesia, Lao People’s Democratic Republic, Malaysia, Myanmar,
Philippines, Singapore, Thailand, and Viet Nam.
The Pacific includes Island Groups, Melanesia, Micronesia, and Polynesia as well as Australia and New Zealand.
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Within individual countries, primacy (domination
by the capital city) has remained an important feature
of the region. For example, the populations of Jakarta
and Metro Manila were five times those of Bandung
and Davao (Mindano); Teheran four times that of
Mashhad; and Seoul and Dhaka more than twice those
of Pusan and Chittagong. In the very extreme, Bangkok
is roughly 34 times the size of Chiang Mai, the next
largest city in Thailand. In all, three patterns of primacy
can be discerned in the region:
•
a high degree of primacy in most countries and
territories;
•
primacy which persists and even continues to
grow despite countrywide urban development in
medium sized countries, such as Malaysia; and
•
large and well developed urban systems more
evenly spread in large countries, such as the
People’s Republic of China and India, with a low
degree of primacy.
Another distinct feature of urbanisation in the
region is rapid development of megacities (Figure 8.2),
or cities with 10 million or more inhabitants. A
combination of primacy and high rates of urban
population growth has resulted in a concentration of 9
of the world’s 14 megacities within the region by 1994

(UN, 1994). In rank order, they are Tokyo, Shanghai,
Bombay, Beijing, Calcutta, Seoul, Jakarta, Osaka, and
Tianjin. This number looks set to increase to 16 out of
27 by the year 2015, the seven projected additions
being Bangkok, Dhaka, Delhi, Hyderabad, Karachi,
Lahore and Manila. The significant contribution from
South Asia is a distinctive feature, emphasised by
another possible addition from the sub-region,
Bangalore.
Many of the region’s largest cities contain large
shares of their country’s total urban populations (Figure
8.3). Remarkably, more than half of Thailand’s urban
population resides in Bangkok. Another good example
of the predominance of primacy in the region is in
Indonesia, where despite the vast population of
Indonesia being spread over many islands, 16 per cent
of the urban population is concentrated in Jakarta.

Figure 8.2:

Figure 8.3:

Regional Distribution
of World’s Mega-Cities
(+10 million)

B.

Processes of U rbanisation

At any point in time, the population of an urban
area may increase as a result of any one of three
reasons:
•
an excess of births over deaths (or natural
increase);
•
net inward migration; and

Urban Population of the Asian and
Pacific Countries Living in Selected
Urban Agglomerations

20

Dhaka

15
1970
1990
2010
10

5

0
Per cent

Source:
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United Nations (1993). World Urbanization Prospect.
The 1992 Revision, New York.

Source:

United Nations (1993). World Urbanization Prospects.
The 1992 Revision, New York.
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8.2:

•

Competition for land between agriculture and housing is
common in the urban fringe.

boundary expansion, be it amalgamation with a
neighbouring settlement, straight-forward
expansion or re-classification of rural settlements.
The most difficult of these to compute is net
in-migration, due to a lack of data. The urban
demographers have therefore tended to rely on
residuals from projections based on age-sex structure,
birth and death rates. In addition, boundary adjustments
are usually delayed, resulting in periods of under
estimation of urban population, followed by rapid
changes.
Migration and urban re-classification appear to
have been the major contributors to urban growth in
the Asian and Pacific Region between 1980 and 1995.
These two factors are projected to continue to
contribute over 50 per cent of the urban increase until
early next century. However, the regional figures are
greatly influenced by the re-classification of human
settlements in the People’s Republic of China, which
saw an urban population growth of 6.7 per cent per
annum from 1980 to 85 primarily for this reason. If the
People’s Republic of China is excluded from the
analysis, the present size of urban growth due to
natural increase and migration in East Asia since 1980
would be reduced to about two-thirds (ESCAP, 1993).
The regional pattern of natural increase shows
fairly low rates in the developed countries, which in
many cases have been falling rapidly over the last two
decades. Within the developing countries, rates are
higher in the rural areas, although the mortality rates in
cities and towns are appreciably less owing to the
relatively better public health infrastructure in these
areas . Natural increase remains lower due to
significantly lower birth rates as a result of the wider
acceptance of family planning practices.
Migration from rural to urban areas has
contributed around 40 per cent of urban population
growth during the period 1970-90 in most developing
countries of the region. For example, the National
Institute of Urban Affairs of India estimates that
between 1971 and 1981, the total shares in population
increase were 40 per cent migration, 41 per cent natural
increase and 19 per cent re-classification. However,

despite out-migration, rural populations in the
developing countries of the region have continued to
grow at rates ranging from 1.0 to 2.9 per cent per
annum. This trend has been projected to continue, and
so it can be expected that migration rates to towns and
cities will continue to grow.
Migration from rural to urban areas is relatively
small in the developed countries of the region, both in
absolute and percentage terms. These countries have
already experienced the transition to an urbanised
society, and their cities are growing slowly as people
are attracted from other national and international
cities. Currently international migration is not a major
factor for urban growth in the Asian and Pacific Region,
although it may increase as large cities in high income
countries experience increasing unskilled labour
shortages.

C.

Environm ental Im plications of U rban
G row th

The major environmental problems facing the
Asian and Pacific Region during urbanisation are
increasing pollution levels due to concentrated
discharge of residuals (gaseous, liquid and solid wastes)
into the environment, and destruction of fragile
ecosystems in the process of urban development. These
problems warrant major concern on three counts:
firstly, the prevailing pattern and trend of urbanisation
is ever more material and energy intensive; secondly,
the discharge of pollutants in cities is particularly
harmful because they are concentrated; and thirdly, the
financial, institutional, technological and infrastructure
systems available to help control these problems in the
region at present seem to be inadequate for the task.
Table 8.2 shows an overview of rapid growth,
poverty and environmental degradation in four Asian
cities – Manila, Calcutta, Madras and Jakarta – which
can also be seen as a typical pattern for urbanisation in
developing countries of the region. The general
impression given by the table is that there is simply
insufficient financial and institutional capacity within
these cities to effectively manage the increased traffic,
pollution and waste generated by the expanding
economies.
The conversion of fertile agricultural land for
other uses is another major issue associated with
urbanisation. This is particularly serious for countries
with small per capita arable land such as Japan,
Republic of Korea, Bangladesh, People’s Republic of
China, and Bhutan (see Chapter 9). The extent to which
urban areas can occupy land is illustrated by countries
such as Japan, where towns, cities and their associated
road and rail infrastructure occupy some 4.3 per cent of
the land, more than double most other countries in the
region (other than city states).
Historically, cities have naturally grown alongside
the fertile lands which have supported them, and
consequently have expanded into them. This problem
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Table 8.2:

Economic Growth, Traffic Congestion and Air Pollution in Four Asian Cities

Indicator

Manila

Average Annual GDP Growth of Country, 1965-89 (per cent)
Population Below Absolute Poverty (per cent)

Calcutta

Madras

Jakarta

4.0

4.7

4.7

6.4

35.0

60.0

45.0

60.0

Access to Water (House Connection, per cent)

43.0

48.0

40.0

47.0

Garbage Collected Daily (per cent)

70.0

55.0

78.0

25.0

Access to Human Waste Disposal System (per cent)

60.0

45.0

58.0

42.0

Rush Hour Speed (miles/per hour)

7.2

13.3

13.0

16.3

Ranking of Rush Hour Speed on a 1-10 Scale Relative
to World’s 100 Largest Cities (1 = worst, 10 = best)

1.0

2.0

2.0

3.0

Ambient Air Pollution

Ranking of Air Pollution on a 1-10 Scale Relative
to World’s 100 Largest Cities (1 = worst, 10 = best)
Change in Toxic Waste Generated by All Industry
in Country, 1977-86
Source:

268 days/yr
over SPM
standards

6.0

1.0

-7.5%

28%

n.a.

n.a.
28%

173 days/yr
over SPM
standards
1.0
204%

Population Crisis Committee (1988), World Bank (1994) Bartone (1991).

is compounded by the expansion of upper and middle
income residential districts and the industrial sector,
which have the lowest population densities but
generally utilise the best soils (which are level and have
good bearing capacity). There are many examples of
the increasing rate at which agricultural land is being
lost to urban expansion. These include India, where
urban growth between 1980 and 2000 is expected to
transform about 600,000 hectares of rural land to urban
use: enough space to accommodate twenty new cities
the size of Bombay (Dowall, 1991). Similarly, estimates
show that Indonesian cities expanded by 376,000
hectares over the period 1980-95, which is likely to
accelerate to 40,000 hectares per year in the approach
to the next millennium.
Arable soils are an even more limited resource in
mountain and island countries. In such cases, the
impact of urban expansion on agricultural land can be
more significant. For example, in the case of
Kathmandu, the residential land area of the city
doubled between 1971-81 by encroaching upon the
limited agricultural land around the city.
Rapid urbanisation accompanied by poor land
management distorts the normal growth pattern of cities
which can further damage valuable agricultural land. In
recent years, land speculation and pricing has
ostensibly blocked a large amount of development both
within and immediately adjacent to city limits.
Developers are forced to move further away from the
city, often into prime agricultural land, whilst usable
land lies empty or derelict within the city. For example,
since the mid-1980s, the land between 11 to 20
kilometres from the city centre of Bangkok has become
too expensive for building single-family residences.
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24 days/yr
over SO2
standards

Most of the development since the late 1980s has taken
place beyond the 30 kilometre boundary (Dowall,
1992).
Deforestation is also a major problem associated
with urban expansion. For example, Japan’s demand
for construction materials has severely depleted large
areas of tropical forests in the region. Moreover, most
of the cities in developing countries of the region still
depend on fuelwood for cooking energy. In India, for
instance, fuelwood meets 50 per cent of the cooking
energy needs of the urban population. As a result,
circles of devegetation are found around many Indian
cities. In the Pacific sub-region, urban areas are running
short of fuelwood as coastal mangroves and inland
forests are depleted.
Coastal areas with sensitive eco-systems have
become an immediate victim of relentless pressure of
urbanisation in the region. Coastal cities are expanding
at a considerable rate, and coastal reclamation is taking
place to satisfy the soaring demand for new urban land.
Wetlands, a system of immense ecological value, are
being routinely reclaimed for industrial and residential
uses, seemingly for higher ‘economic’ value. To date,
nearly all the mangroves of Hong Kong and Singapore
and as much as 35 per cent of the mangroves in
Selangor province of Malaysia have been cleared, and
over 450,000 hectares of coastal wetlands have been
identified for reclamation in the National Plan for Land
Development of the Republic of Korea. Coral reefs are
also under severe pressure from urban development,
both directly and indirectly: either being deliberately
destroyed for construction material, or being slowly
filled up by silt and other pollutants from estuarine and
coastal waters.
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Coastal urban growth in many of the small island
developing states also demonstrates the conflict
between the expansion of human settlements and
sustainable resource management. For example, in the
Kingdom of Tonga, land shortage and lack of secure
title has lead to the sub-division and registration of
environmentally sensitive lands, including mangroves,
swamps, and marshes. In Tuvalu, pressure on the
coastal environment has also resulted from the
migration of people from the outer islands to the dense
shanty areas in the capital city on the Fogafale Islet
(Thistlethewait and Votaw, 1991).

III. SH ELTER A N D TH E D W ELLIN G
EN V IRO N M EN T
In most countries of the Asian and Pacific Region
a higher proportion of villagers do not have access to
proper shelter, clean and reliable water, adequate
sanitation, primary health care and adequate fuel
compared to people living in cities and towns.
Although in general, urban localities have better basic
infrastructure and services than rural areas, the urban
poor who generally inhabit low income settlements and
slums within cities have limited access to land close to
centres of employment. They are also denied regular
and full access to basic services, and suffer most from
the adverse effects of crowding, poor sanitation and
water and air pollution.

A.

R ural Living Environm ent

The majority of the population of the Asian and
Pacific Region live in rural settlements. However, the
economic and political importance of large urban

B ox 8.1:

settlements tends to relegate the socio-economic status
of villages to the extent that they are considered only as
providers of agricultural produce. The emphasis
remains only on agricultural issues such as productivity,
farm to market roads and access to agricultural credit,
rather than on issues of human habitation. All in all,
rural settlements remain at the periphery of the national
development process, and as a result, the rural
population of the region whose basic needs are not
being met is larger than any time in history.
1. Rural Housing
The shelter issue in rural areas of the region is
one of quality rather than quantity. In general, land is
available for building a house; yet the available data
suggest that crowding is more severe in rural than in
urban areas (ESCAP, 1990). It is a particularly serious
problem in South Asia, where, for example, the number
of persons per habitable room has increased with the
breakdown of extended families, rising construction
costs and lack of credit availability for rural housing.
Box 8.1 summarises the experience of the Million
Houses Programme in Sri Lanka to provide affordable
housing to rural communities.
2. Water Supply, Sanitation and Health Services
During the 1980s, global water supply and
sanitation coverage just managed to keep pace with
population growth. The percentage of people served in
the rural areas increased significantly as a result of the
International Drinking Water Supply and Sanitation
Decade (IDWSSD), although less improvement was
made in the urban areas. Such an assessment also holds
true for the Asian and Pacific Region, where the
proportion of rural population with access to an

Sri Lanka’s M illion H ouses P rogram m e

The Million Houses Pr ogramme (MHP) was
launched by the Sri Lankan Government in 1984, following
the success of the One Hundred Thousand Houses
Programme formulated in 1977. It aimed to provide support
to a million or more families by improving their shelter at
an affordable cost. This was achieved by means of
construction, upgrading or the provision of improved
services. The MHP was characterised by an incremental
construction process that was guided by decentralised
decision-making, and emphasised the use of locally
available material and traditional technology. Funds from
the national budget for investment in housing were
allocated to District Development Councils (DDCs), which
in turn allocated this money, along with donations from
other sectoral ministries, to the village councils (gramadaya
mandala). The village councils themselves were
responsible for preparing an investment plan which pooled
all forms of public investment. The resulting Village Plans
were combined to constitute the District Development Plan.
By devolving decision-making in this way, government
managed to reach out to a much larger target group than
ever before, and at a reduced cost to the exchequer.

The MHP comprised six sub-programmes relating to
rural housing, urban housing, plantation housing, the
Mahaweli Project, major settlement schemes outside
Mahaweli, and the private sector. The sub-programme in
rural areas was carried out through the Village Awakening
Movement (Gram Udawa). The programme targeted
backward villages in particular, assisting them in improving
their housing conditions and social infrastructures (schools
and hospitals). Apart from rejuvenating existing villages,
new model villages were also established.
The MHP was declared completed in 1988. In July
that year, the Sri Lanka government launched a 1.5 Million
Houses Programme. The expanded programme aims at
realising the United Nation’s call for ‘Shelter for All by the
Year 2000’.
Sources:

Ministry of Environment and Parliamentary Affairs,
(1991), Sri Lanka National Report to the United Nations
Confer ence on Envir onment and Development,
Colombo.
United Nations Centre for Human Settlements (UNCHS)
(1987), Global Report on Human Settlements, New
York.
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adequate water supply rose from 28 per cent in 1980,
to 67 per cent in 1990, and is projected to reach 99 per
cent by the end of the century. Similarly, the share of
rural population with adequate sanitation increased
from 42 per cent in 1980, to 54 per cent in 1990, and
may reach 65 per cent by the year 2000 (Figure 8.4).
The above improvements in the region were to a
large extent due to substantial increases in coverage
reported by the People’s Republic of China. Central
Asia in particular is still poorly served, for example only
23 per cent of farmers in Uzbekistan, 20 per cent in
Kyrgyzstan, 14 per cent in Tajikistan and 12 per cent in
Turkmenistan currently have a piped water supply. The
progress in sanitation was less impressive, particularly
in South Asia where less than 5 per cent of the rural
population in Bangladesh, Bhutan, India, and Nepal
had access to adequate sanitation by 1990.
Furthermore, the actual number of unserved population
is probably underestimated since ‘reasonable access’ is
poorly defined. For example, a survey conducted in
India showed that only about half of the villagers
served by handpumps actually used them (ESCAP,
1990).
The problems with inadequate rural water and
sanitation facilities are further compounded by the fact
that, throughout the Asian and Pacific Region, the

Figure 8.4:

Source:
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proportion of the population with access to health
services is substantially less in rural, rather than urban
areas. This is particularly true of South Asia. For
example, it is estimated 99 per cent of the urban
population of Pakistan is within reasonable distance of
a doctor, compared to only 35 per cent for rural areas.
Examples of efforts to tackle the problems of
inadequate rural water, health and sanitation facilities
(Box 8.2) suggest that the most effective approach is to
involve local communities in the design and
implementation of infrastructure projects.
3. In-door Air Pollution
Some of the highest concentrations of air
pollutants occur in rural indoor settings. Table 8.3
clearly illustrates this point, with recorded values from
the People’s Republic of China, India, Nepal and
Mongolia as compared to US and Japanese standards.
High levels of indoor air pollution in some of the
developing countries of the region are primarily owing
to:
•
burning of unprocessed biomass fuels, such as
wood, crop residues, and dung, which have high
pollutant emission factors;
•
inefficient combustion devices, such as
household cooking and heating stoves; and
•
poorly vented building structures.

Coverage of Water Supply and Sanitation Services in Asia and the Pacific

IDWSSDF (1991), “Achievements of the International Drinking Water Supply and Sanitation Decade, 1981-1991”, Water Resources
Journal, March 1991.

H U M A N SETTLEM EN TS

B ox 8.2:

R ural W ater Supply and Sanitation in a D istrict in Pakistan: M ansehra D istrict
D evelopm ent P rogram m e (M D D P)

Lying in the foothills of the Karakoram mountains in
the North West Frontier province of Pakistan, the Mansehra
local (district) government launched a development
programme in 1982 with three main objectives:
●
improving rural water supplies;
●
providing better sanitation facilities; and
●
attaining self-reliance in the development of
infrastructure.
The MDDP was the first district development
scheme in Pakistan in which communities helped to
prepare plans and implement water supply schemes. Whilst
Mansehra District Council had overall responsibility for the
development plan, villages were left to design and build
their own schemes. The District Council provided the
majority of funding with the community asked to meet
18 per cent of project costs; which were usually provided in
the form of unskilled labour.
The community effort saved about 15 per cent of the
contractor’s costs. Up to June 1986, it was estimated that
community participation accounted for 50-60 per cent of
total investment in about 1,550 rural water supply schemes.
In the period 1982-86, the MDDP envisaged construction of
1,552 schemes for a target population of one million. They
actually completed 3,639 schemes, i.e. more than double
their target. Although not meeting the usual technical
standards, the water supply schemes were cost-effective
and flexible, and can also be upgraded. The final proof is
that with technologies appropriate to the needs of the
community, they continue to provide water close to homes.
Moreover, MDDP has succeeded in transferring respon-

B.

U rban Living Environm ent

1. Slums and Squatter Settlements
As a whole, the region’s towns and cities have
relatively better infrastructure and services than rural
areas. However, the majority of the poor within cities
are forced to settle in slums and squatter settlements
characterised by high density poor quality housing,
where exposure to communicable diseases due to
over-crowding is compounded by lack of water supply,
drainage, sanitation and solid waste disposal facilities
(see Chapter 14). The extent of the problem is
illustrated by examples such as Madras, where about
60 per cent of the city’s population live in slums, and
Metro-Manila, Jakarta, Colombo and Bombay, where
about 40 to 50 per cent of the population live in
substandard neighbourhoods. On the whole, the data
suggest that the urban population of South Asia
is worse off than elsewhere in the region, with
the highest proportion of people living in absolute
poverty.
Regardless of country, the fundamental issue for
the urban poor is access to land. Urban land markets in
most countries are increasingly subject to speculative
investments, making land too costly for low-income
households. At least five poverty-habitat issues are

sibility for the operation and maintenance over to the
community.
The programme had also envisaged installing 2,000
latrines as increasing population densities in the district
reduced the number of open places for defecation; a
problem aggravated for women, who face restrictions in
public places. Demonstration pit latrines were provided, but
the model sanitation schemes were not adopted and were
eventually abandoned. The failure of this aspect of the
project lay in the fact that the construction cost of Rs 5,000
(US$ 200) per latrine was far more than most people could
afford. Also, the project did not succeed in developing the
necessary motivation, skills, and organisation within the
District Council to enable it to manage the project’s
software components: the Council was preoccupied with
obtaining construction materials for the water supply
schemes.
The case of Mansehra demonstrates the degree of
success that can be obtained in implementing local level
projects by community involvement. However, it also
shows that in designing projects attention must be paid to
the financial and cultural restraints prevailing in the area.
For these projects to succeed there is a need for genuine
partnerships, with communities taking the lead in planning,
design and implementation.
Source:

Pasha, H. & McGarry, G. eds. (1989), Rural Water
Supply and Sanitation in Pakistan, Lessons from
Experience, World Bank Technical Paper No. 105,
Washington D.C.

linked to the problem of access to land:
•
land occupied by the urban poor is often
unsuited for settlement;
•
much of the land settled by the poor is often
illegally occupied, and therefore characterised by
insecurity of tenure;
•
fearing that provision of infrastructure and public
services will be taken as de-facto legitimisation,
governments usually decline to serve these
sections;
•
illegality is closely linked to government
unwillingness to recognise community based
organisations seeking to secure basic
infrastructure and services; and
•
the poor often need to be centrally located for
access to work, but these are generally locations
of greatest insecurity of tenure, rapidly rising
land prices, and intense landuse conflicts.
An example of the latter is in Bangkok, where
land development in the centre has pushed the poor to
the fringes of the city, resulting in extraordinarily long
commuting times. Even though better housing may be
available further out, many have had to abandon this
and return to slums where access to jobs is more
manageable (Yap, 1989).
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Table 8.3:

Rural Indoor Air Pollution from Cooking and Heating Fuels

Location

Year

Description

Particulate concentration
(µg/m3)

A. Kitch en ar ea con centr ation am on g h ouseholds usin g biofuel
India

1982

Nepal
PR China

1988
1986
1987

15 min cooking wood
dung
charcoal
Cooking (0.7 m to ceiling)
Cooking wood
All day wood

15,800
18,300
5,500
4,000-21,000
4,700
2,600 (RSP)

4
8
5
3

villages
villagesa
villages
villages winter
summer
monsoon
2 villagesa
1 village beforeb
after

6,800
3,700
4,700
6,800
5,400
4,800
2,000
8,200 (RSP)
3,000 (RSP)

B. Ex posur es dur in g cookin g usin g biofuel
india

1983
1987
1988
1991

Nepal

1986
1990

C. Rur al Ch inese h ouseholds usin g coal
Huangxian Shangong

–

Brick bed (kang) used

618-948

(Suburb) Shanghai

–

Arithmetic mean

490

Xuan Wei Yunnan

1987

4 h/day, 2 days, 1.5 m from fire
High-vol sampler
Med-vol sampler

24,400
25,800

Xinli Village Jinlin

1987

24 h, 5 months
New and old houses

1,210-1,650 (TSP)
1,040-1,240 (PM 10)

Gansu

1989

2 times/day, 3 days
Room centre, breathing zone
Headers’ houses
Animal dung and use in same village

1,876-5,117

Inner Mongolia

1990

2 times a day
Summer/winter

500-1,743 (TSP)
393-1,559 (PM 10)

Xiantshan Henan

1990

3 times/day
1.5 h average
Unvented
Bedroom/kitchen connected

340-1,860

Source:
Notes:
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100-128

Smith, K. and Liu, Y. (1994), “Indoor Air Pollution in Developing Countries,” in Samet, K.M. ed. Epidemiology of Lung Cancer, Lung
Biology in Health and Disease Series, Vol. 74, New York.
a Approximately half “improved cookstoves”
b Cooks’ exposures measured before and after introduction of improved stoves.
RSP, respirable particulate fraction.
TSP, total suspended particles.
PM 10, particulate fraction under 10 micron in diameter.
For comparisons, the US 24-h standard, not to be exceeded more than once per year, has been 260 µg/m3 and the Japanese 1-h
standard is 200 µg/m3.
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8.3:

Slums sometimes develop even at the dumping field.

2. Water Supply, Sanitation and Health Services
Efforts during the IDWSSD 1980-90 managed to
increase the number of persons with access to adequate
water supply in the urban areas of the region by 46 per
cent, and sanitation by 39 per cent. However,
population growth meant that the proportion of urban
population served remained unchanged. In fact, the
absolute number of people unserved increased by
18 per cent for water supply, and 39 per cent for
sanitation. Moreover, the number of unserved persons
is projected to continue to increase to the year 2000
(Figure 8.4).
Across the region, the most significant progress
was made in East Asia. With the exception of the
People’s Republic of China, the East Asian countries
achieved 100 per cent coverage of safe drinking water
supply and sanitation by 1990. The People’s Republic of
China achieved safe water supplies for 87 per cent of its
urban population. Other sub-regions have also seen
great improvements in urban water supply since 1980,
particularly in South Asia. However, progress in
sanitation has lagged behind, most notably in urban
India and Bangladesh. Whilst urban areas throughout
the region are now better served with water, sanitation
and health services, for reasons mentioned earlier the
urban poor in slums and squatter settlements
(Figure 8.5) have generally been overlooked.
Although overall coverage is improving, there are
wide variations in the reliability of water supply
between cities of the region (Figure 8.6). Additionally,
in many cities of the region, up to 60 per cent of the
water produced and supposedly distributed at public
expense remains unaccounted for (Figure 8.7),
particularly because of distribution losses and illegal
connections. These are all symptoms of one major
complaint regarding the water supply sector: that there
is far too much emphasis on constructing new facilities
at the expense of operation and maintenance of
existing ones. In particular, more attention needs to be
given to the institutional aspects of sustainable
management of quality and quantity of supply (See
also Chapter 4).

8.4:

Street dwelling, a common feature in some cities of the region.

Figure 8.5:

Source:

Proportion of Urban Population
in Slum/Squatter Settlements in
Selected Countries of Asia and
the Pacific

ESCAP (1993). The State of Urbanization in Asia and the
Pacific 1993. UN, New York.

Another common problem in water supply and
sanitation projects in many of the developing countries
of the region is the tendency for overdesign, sometimes
doubling the costs of a service. More realistic design
standards are required in order to reduce construction
costs and thereby supply low income areas at an
affordable cost. Similarly, government attempts to
address sanitation problems are often costly due to the
application of conventional water-borne sewage
disposal, rather than more cost-effective alternatives
(Sinnatamby, 1990 ). However, the successful
introduction of low-cost ‘appropriate’ technologies, e.g.
ventilated improved pit (VIP) latrines, requires a
thorough understanding of the needs and perceptions
of users. In particular, it has been recognised that the
active participation of local women should be sought
during the design of any scheme, since invariably it is
they who will be responsible for its successful
implementation.
Finally, the overall effectiveness of any sector
initiative depends on the skills and dedication of its
staff. However, there are common problems attracting
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Figure 8.6:

Source:

Asian Development Bank (1993). Water Utilities Book.
Manila.

Figure 8.7:

Source:
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Water Availability in Selected Cities
of Asia and the Pacific

Unaccounted for Water in Selected
Cities of Asia and the Pacific

Asian Development Bank (1993). Water Utilities Book,
Manila.

Figure 8.8:

Source:

Operating Ratios for City Water
Supplies: Selected Cities

Asian Development Bank (1993). Water Utilities Book,
Manila.

and retaining skilled and trained staff, problems which
are directly linked to those of cost recovery: the
inability to pay regular salaries from a secure revenue
base. In many ways, the key to improving water supply
and sanitation services in the region lies with improving
the overall percentage of cost recovery for that service,
for instance through user tarif fs and improved
efficiency. Yet, recent data indicate that eleven water
supply systems in the region have operating ratios
greater than 1.0, i.e. they are cost ineffective (Figure
8.8). Some more successful systems, however, include
Singapore, Jakarta, Manila, Guangzhou and Colombo.
3. Indoor Air Pollution
Indoor air pollution in urban centres occurs both
at the home and in the workplace. It can often pose a
greater threat to human health than outdoor air
pollution, both in developing and developed countries.
In particular, women and young children from low
income households are often at significant risk from
exposure to high concentrations of pollutants from
cooking and heating in poorly ventilated houses.
In Ahmedabad, India, mean measurements of
suspended particulate matter (SPM) during cooking
were as high as 25,000 microgrammes per cubic metre
in coal-burning households, and 15,000 to 20,000
microgrammes per cubic metre where wood and dung
were used. This is 130 times higher than the threshold
set by US safety standards, not to be exceeded more
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than once a year. In addition, mean levels for the
carcinogen, benzo-alpha-pyrene (BaP) were as high as
9,000 nanograms per cubic metre during cooking: some
45 times higher than US standards for occupational
(eight hour) exposure (ESCAP, 1993).
Another example is the high concentrations of
SPM, sulphur dioxide, carbon monoxide and
benzopyrene which have been recorded in coalburning households in many Chinese cities. In
Shenyang, lung cancer risk is thought to be 50-70 per
cent higher among those who spend most of their lives
indoors. For further discussion of the impact of indoor
air pollution on human health, refer to Chapter 16.
A study on indoor air pollution abatement
through household fuel switching in three cities – Pune,
Beijing and Bangkok – revealed that moving up the
‘energy ladder’, from biomass to kerosene, leads to
substantial reductions in health damaging emissions
(Tables 8.4 and 8.5). Similar effects were noticed
shifting from kerosene to LPG, and from coal (vented)
to gas (Smith et al, 1994).

Table 8.4:

IV.

Table 8.5:

A M B IEN T EN V IRO N M EN TA L
C O N D ITIO N S

The overall quality of the urban environment
depends on both the environmental media and the
conditions for community life as a whole. Clean air,
water and soil are essential to urban life, but so are
adequate housing, safe ty, accessibility, work
opportunities, social interaction and recreation. The
following sections discuss ambient conditions in the
urban environment as they relate to the general quality
of life, in particular with regard to land-use patterns, air
and water quality and noise pollution.

A.

Structure and A llocation of
Land-use

Very few governments in the Asian and Pacific
Region have managed to formulate a comprehensive
urban land-use policy with clearly defined objectives
and strategies (Archer, 1990). As a result, relatively poor
urban land management in many of the rapidly
expanding urban centres in the region has caused a
variety of social, economic and environmental
problems. Not least is that the combination of
unplanned expansion of cities and property and land
price speculation often leads to prohibitive costs for the
infrastructure projects required to serve the outlying
communities; primarily because of land acquisition
prices. For example, in 1987, land prices had become
so high in Tokyo that the cost of a 7 km road
connecting the city centre to a new urban satellite
would have been ¥ 1 trillion (US$ 8.6 billion), 95 per
cent of which was for real estate acquisition (Douglass,
1989). Lack of planning also disperses settlements,
causing substantial commuter movement, which in turn
leads to increased energy consumption, air pollution
and social costs such as time wasted in traffic jams.

Estimated Daily Exposures from
Cooking Fuel along Energy Ladder
in Pune
PM 10
(mg-h/m3)

Fuel

NO2
(mg-h/m3)

Biomass

17-26

0.22-0.66

Kerosene

2.4-3.6

0.08-0.11

0.4

0.05

LPG
Indian Standard

0.98

0.28

WHO Recommendation

0.56

0.70

Source:

Smith, K., Apte, M., Ma, Y., Wongsekiarttirat, W., and
Kulkarni, A. (1994), “Air Pollution and the Energy Ladder
in Asian Cities,” Energy, Vol. 19, No. 5.

Note:

PM 10 is the fraction of total suspended particulates (TS)
less than 10 microns in diameter. As smaller particulates
penetrate deeper into the respiratory system, PM 10 is
thought to be a better indicator of health hazard than
TSP.

Estimated Daily Exposures from
Household Fuel Use along the
Energy Ladder in Beijing
PM 10
(mg-h/m3)

NO2
(mg-h/m3)

CO
(mg-h/m3)

2.3-3.5
1.4

0.31-0.51
0.15

310-430
60

Chinese Standard

0.7

0.7

56

WHO Recommendation

0.56

0.7

140

Fuel
Coal (Vented)
Gas

Source:

Note:

Smith, K., Apte, M., Ma, Y., Wongsekiarttirat, W., and
Kulkarni, A. (1994), “Air Pollution and the Energy Ladder
in Asian Cities,” Energy, Vol. 19, No. 5.
PM 10 is the fraction of total suspended particulates (TSP)
less than 10 microns in diameter. As smaller particulates
penetrate deeper into the respiratory system, PM 10 is
thought to be a better indicator of health hazard than
TSP.

In Bangkok, transport infrastructure only occupies
2.5 per cent of the urban land, which is very low in
comparison with most developed cities. This proportion
is unlikely to increase greatly in the near future
(Pornchokchai, 1992), however the number of vehicles
on the road is increasing by about 500 per day. It is no
surprise that Bangkok traffic jams cost an estimated
US$1.0 billion in extra fuel wasted and work time lost
every year and 70 per cent of the air pollution in that
city is derived from motorized vehicle traffic (Pendakur,
1992).
Another problem relating to land and property
speculation is that purchases are made in urban areas
and then held undeveloped for several years at a time.
A patchwork of urban development results, which leads
to inefficient provision of urban services. In the
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meantime, developers are forced further away from the
city centre and into valuable farmland and forests,
whilst large tracts of city-centre land remain underutilised (Table 8.6). Whilst it is generally private
speculation which causes these problems, there are also
examples of under-utilisation of public land in cities
such as Dhaka and Colombo.
Unplanned urban growth has also led to urban
development on floodplains, wetlands and steep
hillsides. Such development exacerbates the impact of
natural events such as floods and landslides, and
frequently leads to loss of life and property (see
Chapter 17). Invariably it is the poor, living in
unplanned slums and squatter settlements, who occupy
this land, and who suffer the effects of these disasters.
All this serves to compound the overall cycle of abject
poverty, and raises the question as to why substantial
tracts of more suitable land lie empty or unused within
many Asian cities.
In summary, the social and environmental
problems caused by unplanned urban development are
immense. However, the funds required to tackle these
problems are not always available, particularly at local
government level, where grants and powers to raise
revenue are often insufficient to effectively plan and
manage the situation. Nevertheless, there are effective
actions which can be taken by governments, some of
which are outlined in Box 8.3.

B.

O utdoor A ir Pollution

Outdoor air pollution in the mega-cities of the
region is discussed in Chapter 6. The main causes are
the combustion of fossil fuels during industrial
processes, power and heat generation and by motor
vehicles, all of which produce a host of pollutants in
varying degrees. Early studies collected data from the
world’s hundred largest cities on a wide range of socioeconomic and physical indicators. Of the seven cities
that received the worst ranking for air pollution, five

B ox 8.3:

Urban Land Vacant in Selected
Asian Cities, 1991
Urban land vacant
(per cent)

City
Bangkok

40.5

Bombay

49.2

Karachi

81.7

Kuala Lumpur

27.5

Source:

United Nations Economic and Social Commission for Asia
and the Pacific (1992), Innovative Approaches to
Municipal Environmental Management New York.

were in Asia: Calcutta, Jakarta, New Delhi, Beijing and
Shenyang. The most common air pollutants threatening
human health in these cities included suspended
particulate matter (SPM), lead, carbon monoxide,
sulphur dioxide, ozone and nitrogen oxides.
Air pollution is neither uniformly distributed, nor
constant throughout the year: concentrations depend
upon the location of polluters, traffic patterns and
weather conditions. The ambient conditions will
determine the capacity of an area to absorb additional
pollution, and so are an important factor in landuse
planning. Preference for mass transit over smaller
vehicles can also substantially improve air quality. All of
these factors make air pollution management as much a
consideration of urban planning as that of industrial,
energy and transport policy.
Although the Asian and Pacific Region contains
over half of the world’s population, it has only 11 per
cent of the world’s cars and 28 per cent of its trucks
and buses. As such, the region is only responsible for
about 20 per cent of the common types of vehicular
emission worldwide, including carbon monoxide,
hydrocarbons, nitrogen oxide and carbon dioxide.

C onfronting the U rban Land Problem

Given the variety of circumstances, there is no single
solution to the urban land crisis. There are, however, a
number of promising actions, which can be taken alone or
in combination:
●
coordinate physical land-use planning with urban
infrastructure projects such as sewerage and
highways. It is cheaper to build infrastructure in a
city that does not sprawl unnecessarily;
●
improve land registration and taxation systems that
allow urban authorities to enhance their revenue
bases to invest in infrastructure;
●
implement land inheritance and transfer laws to
counter trends towards extensive land accumulation
by families through the generations;
●
initiate ‘land-banking’ and ‘land-pooling’ schemes
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Table 8.6:

that allow governments to increase the pool of land
to exchange for low-cost housing in the city;
●
institute land readjustment projects that produce
low-cost land and housing sites;
●
introduce reforms to establish clear tenancy rights;
and
●
provide incentives for self-help community based
slum improvement projects.
Other public policies not explicitly linked to urban
land can also have a major influence on landuse decisions:
investment tax credit may induce the growth of firms in
specific areas within or outside the urban centres; and
energy taxes can affect consumption and ultimately urban
growth patterns (their long term effects are likely to be
much more powerful than explicit land-use policies).
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However, on a regional scale, vehicle emissions
contribute significantly to urban air pollution,
producing an estimated 75-90 per cent of carbon
dioxide, 55-95 per cent of carbon monoxide, 30-70
per cent of nitrogen oxide, 90 per cent of lead, 60 per
cent of SPM and a considerable amount of ozone.
Individual examples include Jakarta, where motor
vehicles emitted an estimated 4,300 kg of lead per day
in 1987, and an estimated 600 kg per day in Delhi
(ESCAP, 1993). With such high toxic emissions, the
health impacts are clearly significant.
The other major air pollutant in the region is
industry. For example, in Delhi, 75 per cent of the city’s
total SPM, 40 per cent of the carbon monoxide,
31 per cent of sulphur dioxide and 21 per cent of
nitrogen oxide was discharged by industry (Kingsley
et al, 1994). Site specific emissions can also have
devastating effects on human health. For example,
Bhopal in India, where the discharge of ethyl-isocynate
from a Union Carbide plant had such tragic
consequences. Health effects of atmospheric pollutants
are discussed in Chapter 16.
As discussed previously, other sources of urban
air pollution are fires and inefficient fossil fuel stoves.
For example, in Seoul, heavy oil burned in domestic
heating units and power stations, and anthracite
briquettes used for domestic heating and cooking
contribute to high levels of air pollution (Hardoy et al,
1992).

C.

W ater Pollution

Wastewater treatment facilities are inadequate in
many cities of the Asian and Pacific Region. In many
places, untreated household and industrial wastes are
discharged directly into canals and rivers, often
contaminating the drinking water supply and spreading
disease. The scale of the problem for developing
countries is illustrated by the People’s Republic of
China, which had over 200 million city dwellers in
1980, but only 35 small municipal wastewater treatment
plants. As a result, up to 90 per cent of the estimated
37 billion cubic metres of sewerage discharges that year
remained untreated. In Shanghai alone, only 4 per cent
of the estimated 5 million cubic metres of wastewater
was treated. In the same city, in 1979, 96 per cent of
surface water samples collected were found to be
contaminated with heavy metals. Such heavily polluted
water could possibly be a contributor to the rapidly
rising cancer morbidity and mortality rates in the
People’s Republic of China’s industrial regions,
although scientific evidence to support such a claim is
not yet reported (ESCAP, 1993). The impacts attributed
to water pollution in selected cities of the Asian and
Pacific Region are summarised in Table 8.7.
The problem of inadequate sewerage systems is
particularly bad in the Pacific Islands. Where they do
exist, for example in major towns and cities, their
capacity has largely been outstripped by rapid

population growth. Furthermore, since the vast majority
of inhabitants live along the shores of coastal waters
which ultimately receive the sewage discharges, high
incidence of water borne diseases such as cholera are
reported. Specific concerns regarding organic pollution
in some of the Pacific nations are summarised in
Table 8.8.
Since the United Nations Water Conference,
many countries of the Asian and Pacific Region have
formulated national water policies and plans to regulate
the ownership, use and protection of water resources
(See Chapter 4).

D.

N oise Pollution

There are four main sources of noise pollution in
the urban environment: traffic (road, rail, air and sea);
industrial operations; construction activities; and
people. Although it is difficult to estimate the
quantitative impact of noise on the environment, its
impacts on public health are demanding increasing
attention. In addition to obvious possible effects, such
as temporary or permanent hearing loss, there can also
be as follows:
•
Annoyance. Although difficult to define, it is
commonly accepted that an increasing sense of
annoyance occurs in individuals as noise levels
rise.
•
Interference with communication. Examples are
speech and music, which become virtually
impossible above 70 decibels.
•
Sleep disturbance. This can range from inability
to sleep, to a disturbance of sleep patterns
resulting in reduced quality of sleep.
•
Mental health disorders and stress. These can
result from the cumulative effect of lack of sleep,
or prolonged exposure to noise. It has been
demonstrated that sustained noise levels above
critical stress thresholds can influence mental
disorders and sociopathic behaviour (Hardoy
et al, 1992).
•
Effects on wildlife. A study of the ‘balut’
(fermented eggs) industry in Manila showed that
ducks living in a particularly noisy area did not
lay eggs (Leonardo, 1990).
•
Economic impacts. These include reduced
property values, and loss of trade for businesses
such as restaurants and cafes.
By far the largest source of noise in the Asian
and Pacific region are major roads and highways. As
discussed elsewhere, there is a predominance of noisy
two-stroke engines in the majority of developing cities
in the region, for example the tuks-tuks in Bangkok and
the bajajs in Jakarta (apart from noise, their two stroke
engines emit as much as ten times more hydrocarbons
and SPM then four stroke motorcycles or automobiles).
These present a particularly severe problem when
combined with the sheer volume of traffic present in
most cities.
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Table 8.7:

Impacts Attributed to Water Pollution in Selected Cities

City

Impact

Bangkok

3 cancer cases/year

Jakarta

Children show signs of mercury poisoning, $20-$30 million per year to boil water for household use

Kanpur, India

Average fish catch has declined by more than 50 per cent

Kathmandu

100 deaths from polluted drinking water

Kuala Gula, Malaysia

Palm oil mill wastes killed $300,000 worth of fish

Manila

Nagpur

8 deaths from contaminated shellfish; total 73 cases of poisoning, 74,390 cases of gastro-intestinal
diseases Shellfish production of 3,430 tonnes in danger of being eliminated; fishery yield of Manila
Bay declined by 39 per cent, Laguna Lake by 79 per cent, 1975 to 1990
40 deaths in 1990

Penang

Cockle mortality valued at $750/day

Seoul

In 1987, 260 million won ($390,000) were paid by the city for compensation to fishermen

Taipei

Copper in river kills oysters

Source:

United Nations Economic and Social Commission for Asia and the Pacific (1993), State of Urbanization in Asia and the Pacific, 1993,
New York.

Table 8.8:

Concerns of South Pacific Countries Regarding Organic Pollution in Urban Areas

Country

Organic pollution problems

American Samoa

Disposal of rubbish and malfunctioning septic tanks odours effluents and sludge
from the two fish tanneries
Disposal of waste from the juice cannery, reducing fish and biodiversity in harbour
Poor drainage, shared toilet facilities, leaks of sewage system into water supply, no
organized garbage collection

Cook Islands
Federated State of Micronesia
Fiji

French Polynesia
Guam
Kiribati
Papua New Guinea
Niue
New Caledonia
Solomon Islands
Tonga
Tuvalu
Vanuatu
Western Samoa
Source:

196

Untreated sewage disposal and depletion of coral communities through tourist
resort sewage outfalls. Disposal of rubbish and malfunctioning septic tanks;
odours, effluents and sludge from food manufacturing plants in Suva and Lautoka,
and fish cannery in Levuka
Discharge of domestic sewage and refuse into rivers and lagoons
Lack of knowledge about sewage disposal, storm water runoff and hazardous
wastes
Pollution, physical degradation of the environment on which subsistence livelihood
depends. Contamination of shellfish and lagoon from human waste
Sewage disposal, improperly controlled effluent from factories and effluents from
informal and substandard housing
Inadequate sewage disposal
Serious water pollution
Liquid organic wastes from palm oil processing plant pollute adjacent sea; raw
sewage disposal into sea
Septic tanks and sewage treatment
Significant pollution of ground water by human and animal waste
Sewage pollution of Port Vila harbour and eutrophication of lagoons associated
with growing urban population
Disposal of effluent from feed mill, the Apia sewerage system, septic tanks and
hotel sewage outfall

United Nations Economic and Social Commission for Asia and the Pacific (1993), State of Urbanization in Asia and the Pacific, 1993,
New York.
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V.

PO LIC IES A N D PRO G R A M M ES

A.

N ational Initiatives

A number of major policies and programmes
have been implemented by governments of the Asian
and Pacific Region to address issues of environmental
stress in urban and rural settlements. These include:
•
urban development strategies;
•
strengthening local government and involvement
of NGOs;
•
housing and services for the poor;
•
urban land management; and
•
resource mobilisation.
Some of these policies and programmes are
discussed below. Whilst not all have been successful,
valuable lessons have been learnt in almost all cases.
1. Urban Development Strategies
Many governments have attempted to reshape
the patterns of urban development in recent decades.
In most instances, the general objective has been to
reverse patterns of polarised development, and to
promote a more ‘balanced’ picture of urban and
regional development. For example, as long ago as the
late 1950s and early 1960s, the governments of the
People’s Republic of China and India had adopted
industrial location policies to disperse urban-industrial
growth away from their large cities. By the mid 70s,
most Asian governments had urban and regional
development policies aimed at spreading economic
growth more evenly throughout their territories.
A mixture of three broad categories of national
urban development policies have been adopted in
recent years by governments in the region:
•
controlling the growth of the largest cities;
•
promoting the development of secondary and
intermediate cities; and
•
advocating the growth of small towns in rural
areas.
Attempts to control the growth of large
metropolitan centres in Asia, with the qualified
exception of the People’s Republic of China, have to a
large extent been unsuccessful. Experiments have
included resettling the urban poor in frontier regions, or
‘rural colonisation’ projects, such as in Indonesia
(Box 8.4) and Malaysia; restricting the entry of migrants
to national capitals and/or limiting their access to urban
services, such as in the Philippines and Indonesia; and
creating industrial centres in rural areas, such as in
India. However, these attempts have only marginally
slowed the growth of the region’s megacities.
A significant problem with urban management to
date has been the tendency for governments to focus a
disproportionately large share of their efforts towards
primate cities and major metropolitan areas, and to
attempt to control rather than manage the situation in
these areas. This is now changing, and governments are
realising the role of secondary and intermediate-sized
cities in relieving the pressure on megacities and

promoting balanced regional development (Rodinelli,
1987). The government of Thailand, for instance, has
attempted to stimulate the growth of selected regional
towns and cities outside the Bangkok Metropolitan Area
through the creation of industrial estates and zones.
Malaysia also has developed a system of satellite towns
and service centres to discourage the concentration of
population and industry within the major urban centres.
In addition to secondary cities, nearly all
governments in the region have formulated rural
development policies designed both to assist
agricultural production, and to provide basic
infrastructure and services in towns and villages.
Non-agricultural activities have also been encouraged to
provide jobs for unemployed farm workers and therely
slow the pace of migration from rural to urban areas.
All in all, experience over the past three decades
suggests that few Asian and Pacific governments have
formulated integrated and effective national urban
development strategies. Those which exist are often
fragmented and have not been consistently and
effectively implemented. One major bottleneck for their
implementation is the frequent absence of appropriate
implementation mechanisms suitable for the particular
city concerned. Also, the responsibility for infrastructure
planning and management is still largely divided
between different government agencies, resulting in
lack of coordination and a deterioration in services. For
instance, excavation of newly paved roads for laying
sewerage pipes or telephone cables is not an unusual
scene in cities of most developing countries of the
region.
In the 1950s and early 1960s, Master Plans
were proposed as the primary mechanism for
the coordination of infrastructure and service
developments, but that approach has generally been
regarded as a failure. The main reasons behind this
were their rigidness, ambitious targets (vis-a-vis
available resources) and a lack of community
participation in planning and implementation. The
traditional project-by-project approach also could not
serve as an effective mechanism for coordinated urban
development. With this backdrop, some governments

8.5:

A low income housing project in Fiji.
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B ox 8.4:

Transm igration Program m e in Indonesia

The transmigration programme implemented in
Indonesia over the last two decades is the most systematic
attempt of its kind to resettle population from congested
cities to peripheral areas, in order to reduce the stress of
high-density human settlements on enviro nmental
resources. It is also the largest of its kind in the world, and
has resulted in the relocation of more than two million
people from the densely populated islands of Java and Bali,
to the less densely populated Sumatra, Kalimatan, Sulawesi
and Irain Jaya.
The resettlement programme was started as early as
1905, primarily as a response to the inequitable distribution
of land and labour. Since 1979, the scale of migration has
significantly increased. From 1974-79, about 52,000
households were moved, and from 1979-84 this had
increased to as many as 536,000 households which had
moved to lower density areas. These included both
officially sponsored households, and spontaneous, privately
funded migrants.
There were two major reas ons for the
implementation of the transmigration programme in
Indonesia:
●
firstly, nearly two-thirds of Java’s farm households
had less than 0.5 hectares of agricultural land
(a subsistence plot), and despite a falling growth
rate, population pressure had led to densely
crowded conditions in lowland rice producing areas.
Some farmers had already been forced to cultivate
marginal lands such as steep slopes and forest
reserves, causing land degradation, soil erosion,
siltation of reservoirs and canals and flooding in
downstream areas; and
●
secondly, the rate of urbanisation of Java’s cities was
more than twice the rate of population growth. The
financial burden of making major investments in
urban infrastructure and services required to serve
an estimated 1.6 million new urban residents every
year was simply too high.

of the Asian and Pacific Region have initiated more
innovative approaches, such as capital budgeting,
structural planning and urban environmental quality
management to address the increasing complexities of
urban management (Kingsley et al, 1994). In addition,
there has been a gradual move away from heavily
subsidised services, and an attempt to improve the
percentage of cost recovery by introducing user tariffs
and pollution charges, thereby promoting the efficient
use of resources and providing for their effective
management.
2. Str engthening Local Gover nments and
Involvement of NGOs
Typically throughout the region, national
authorities are responsible for establishing
environmental policy, and developing the appropriate
legislation and standards for its implementation at local
government level. As a result, provincial and state
governments have been increasingly entrusted with
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Despite the fact that transmigrants who move
voluntarily to pioneer settlements face considerable
hardships, in recent years the number of applicants to the
programme has exceeded numbers which could be catered
for. This amply reflects the economic pressures faced by
poor farmers in Java and Bali and the opportunities
perceived by the migrants in the outer islands.
The programme has been credited with generating
significant employment; an estimated 500,000 to 600,000
permanent jobs during the 1979-84 period. With regard to
its impacts on the environment, the transmigration
programme is thought to have had both positive and
negative effects. On the one hand, it has had a positive
impact in Java by reducing demographic pressures on
critical land resources, thereby permitting reforestation and
reducing soil erosion. On the other hand, environmental
concern had been raised with regard to the decreasing size
of land under forest cover and increasing pressure on
conservation areas and on wildlife habitats in the outer
islands. For instance, on average migrants cultivate about
two hectares of land per household. Since 1980, the
Indonesian government has moved about 500,000 families,
and a further 500,000 families may be relocated by the end
of the century. This means that a total of some four million
hectares of land could potentially be put into cultivation as
a result of the programme. If half of this land is forested,
then it would amount to a loss of two million hectares of
forested land by the year 2000 (World Bank, 1988).
There is a need to weigh economic and employment
gains from the transmigration programme against the loss of
forested areas in the outer islands. Effective programmes
are needed to protect areas unsuited to cultivation, to
protect wildl ife and bio tic r eserves, a nd to bri ng
spontaneous migrants into the planning process to reduce
encroachment on protected land.
Source:

Adapted from World Bank (1988).

carrying out environmental management, requiring
considerable investment in planning, training staff and
purchasing equipment. However, most local authorities
throughout the developing countries are granted neither
adequate financial resources nor adequate revenue
raising powers by central government in order to carry
out effective environmental management. Another
major problem with this approach is that ultimately
conflicts of interest will arise both within and between
local authorities regarding the benefits of economic
development versus environmental protection. With
little or no accountability under law, this can lead to
serious consequences for the environment.
The problem of lack of central financing for
environmental protection is compounded in many of
the developing cities of the region by the fact that,
whilst they are extremely large, the vast majority of
their population live in slums and squatter settlements
and so do not make any contribution to the revenue
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8.6:

Community involvement can improve urban environment considerably.

base available to the city’s administrators. The net result
can be that those regions of a country which require
the most funds for environmental management are the
least able to raise them. However, in recent years there
have been renewed efforts to devise mechanisms
whereby the cities could be financially self-sustaining,
primarily by involving the private sector in public utility
management. This approach has proved to be effective
in recovering operational costs, thereby raising funds
for required infrastructure investment. Other steps taken
by local authorities include generating revenue through
sales and property taxes.
Many governments of the region have placed
high emphasis on mobilising community based
organisations and non-governmental organisations
(NGOs) in a bid to strengthen environmental
management at the local level. NGO programmes have
proved to be particularly effective in areas such as
public awareness and environmental education.
Similarly, community participation is increasingly being
encouraged during the planning process to ensure that
environmental protection schemes are both appropriate
and workable. Whilst the involvement of NGOs and
community groups is still largely on informal basis,
some countries have made it mandatory with legislative
provision. For instance, recent legislation in the
Philippines requires involvement of NGOs and other
private sector leaders in the committees that prepares

local capital budgets (Kingsley and Mikelsons, 1991).
Informal cooperatives among low income groups have
also proved to be successful at managing local
environmental resources.
NGOs have grown at an unprecedented rate in
the last ten to fifteen years. With varying degrees of
skill, they have shown that they can:
•
reach poor populations unserved by other
agencies;
•
mobilise local resources and build local
organisations;
•
provide relatively low cost services to unserved
populations;
•
create innovative solutions to complex problems;
•
organise networks of diverse organisations
around shared visions; and
•
act as intermediaries between governments and
the community, serving to link communities to
the wider political processes.
NGOs staffed with professional planners,
architects, engineers and social workers have provided
technical advice and helped coordinate numerous
small-scale environmental projects in low income
communities. The famous Orangi Pilot Project provides
a very good example, where the urban poor were
provided with access to sanitation and drainage
through innovative projects conceived by an NGO, and
implemented through cooperative efforts by low
income households in one community (ESCAP, 1992).
3. Housing and Services for the Poor
Many governments in Asia and the Pacific view
the provision of adequate shelter, water and sanitation
as a question of infrastructure. Whilst this is obviously
true, it does not address one of the fundamental
problems for the poor: limited access to land and
overcrowding. Urban land markets, which have been
created by the legislation of rights to private property,
are vastly more competitive and subject to speculative
investment than rural markets, which invariably means
that low income households are forced out (Douglass,
1992). Speculative land markets can also prevent vital
infrastructure projects going ahead due to exorbitant
land acquisition costs. One might also venture to
suggest that local governments are often reluctant to
legitimise the squatter settlements by providing
infrastructure and services, since high market prices
make the land a valuable asset.
With few exceptions, most developing country
governments have largely avoided formulating urban
land policies aimed at increasing the land access of low
income households. Responses towards this issue have
largely been confined to actions such as subsidised
housing for the poor, rather than addressing the
underlying causes. Given that the overall task of
extending urban water supply and sanitation services to
the poor is going to be exacerbated by the increasing
shift of the burden of poverty from rural areas to the
urban centres, it is important that the fundamental
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question of land access and overcrowding is addressed
in the near future.
4. Urban Land Management
Whilst landuse planning is vital to effective urban
management, other important tools which remain
largely undeveloped in the Asian and Pacific Region are
land tenure arrangements, land registration and
information systems, property valuation and taxation
and spatial planning. Above all, the importance of land
tenure lies in the fact that it influences the pattern of
physical development and can determine the manner in
which an area adapts to change. Land tenure has an
effect on densities, access to land, the manner in which
it is used and its amenability to public acquisition. Land
tenure can also have a profound bearing on the
development prospect of land, its potential for taxation
and credit and the smoothness of land transactions. For
the poor, security of tenure is closely linked with their
long-term development prospects and well-being
(ESCAP, 1985). Few countries, however, have resolved
basic land tenure problems that commonly impede the
mobilisation of household and community resources
towards improving the environment (Bartone, 1991).
In addition to land tenure arrangements, land
registration, property identification and efficient land
transaction systems are prerequisites for the proper
functioning of an urban land management system.
Unfortunately, many cities in the region suffer from the
absence of sound cadastre and clear titles, which adds
enormous complexity to intricate urban land markets
already complicated by antiquated land tenure systems.
This is keenly felt in countries such as India, Indonesia,
Bangladesh and the Philippines, which in particular
suffer from a lack of professional expertise in areas
such as property valuation within their respective
government departments. However, countries/territories
such as Fiji, Singapore, Hong Kong, Japan, and
Malaysia have now developed a considerable expertise
in these fields and are seeing commensurate
improvements in the implementation of their urban
land management policies.
Another prerequisite for effective urban land
management is a system of price publication which can
act as a dependable guide to both the public and
government alike for the purposes of land acquisition
and development. In general, information on market
prices of urban land and property is better in countries
where land records, registration and valuation are more
advanced. Very few such systems exist in the Asian and
Pacific Region. The exceptions are Malaysia, Republic
of Korea, Singapore, Hong Kong and Fiji. In the
Republic of Korea, the government announces standard
land prices for certain designated areas from time to
time, which serve as trend indicators for land prices,
and as the basis for land expropriation and public land
acquisition. However, no published data on actual
market prices is available (ESCAP, 1985). In Japan,
whilst official standard prices for designated areas are
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published by the government, public access to
information on urban land market prices is extremely
restricted.
5. Resources Mobilisation
In order to meet the growing demands for
shelter, urban infrastructure and services in the coming
decades, national and local governments of the region
have made efforts to find more innovative ways to
finance and manage human settlement development.
Governments in developing countries are taking several
measures to improve or strengthen the financial
capacity of local governments to provide infrastructure
and services.
Efforts have been made to improve local tax
collection and the efficiency of municipal expenditure,
in many cases backed up with legislative provisions
and regulations. The expansion of local revenues is
hampered, however, by inefficient land registration
systems, outdated cadastral surveys and inefficient
assessment practices. Inadequate tax enforcement and
collection also limit the revenues municipal
governments actually receive, which is frequently
compounded by the lack of effective systems for
financial transfer between central and local government
in most developing countries of the region.
Recent years have seen a gradual mobilisation of
private sector resources towards funding service
delivery and infrastructure development in the region.
Both central and local governments have endeavoured
to make appropriate changes in their legislative
procedures and institutions in order to facilitate private
sector participation. Experience has shown that the
private sector enjoys some strong advantages over
government agencies: lower production costs, higher
efficiency in service delivery, greater capacity for
maintenance and a higher percentage of cost recovery.
In Karachi and Calcutta, for example, per passenger
costs of bus services run by private companies were
less than 40 per cent of those of public systems, and in
Jakarta they were about 50 per cent. Privatisation of
various components of urban infrastructure has, no
doubt, taken a significant amount of financial pressure
off local government spending, although ironically, it
has also created new responsibility of managing private
sector involvement. Sadly, local governments in most
developing countries of the region have not been able
to develop the necessary technical and managerial skills
required for this task at a rate sufficient to keep pace
with privatisation.

B.

International and R egional
Initiatives

A number of innovative regional initiatives have
been promoted by various international and regional
development agencies in order to address some of the
critical issues of human settlement development in the
Asian and Pacific Region. Many of these programmes
carry out the objectives of ‘Agenda 21’ (see Chapter 23).
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8.7:

Waste water treatment plants help in promoting both sanitation and water recycling.

Some of the most important regional programmes are
described below.
1. Ministerial Conference on Urbanisation
The Economic and Social Commission for Asia
and the Pacific convened a Ministerial Conference on
Urbanisation in Asia and the Pacific from 27 October to
2 November 1993 in Bangkok. As a result of its
deliberations, the Conference adopted the Bangkok
Declaration on Sustainable Urban Development and
Management in Asia and the Pacific and endorsed a
Regional Action Plan on Urbanisation. Prior to their
adoption, both of these documents went through a
process of review, discussion and acceptance by
representatives of local authorities, non governmental
organisations, human settlements research and training
institutes and the media, who were all represented at
the Ministerial Conference.
The goal of the Regional Action Plan is to
promote and facilitate economically productive, socially
just, environmentally sustainable, politically
participatory and culturally vibrant urban areas. To
achieve these goals it is important to understand the
dynamics of relationships between both formal and
informal communities, bureaucrats, politicians and the
private sector, and to initiate dialogue and develop
partnerships among the key stake-holders and change
agents, at neighbourhood, city, sub-national, national
and regional levels.
Recognising the need for making urban
interventions more broad based, to provide a regional
perspective and to strengthen cooperation among the
different actors, including national and local urban

governments, NGOs, representatives of formal and
informal private sectors, the media, academics, research
and training institutes as well as international and
regional organisations, the Regional Action Plan calls
for the establishment of an Asia-Pacific Urban Forum
which would serve as a platform for all actors to
exchange ideas and experience and to discuss policy
approaches and options that should be pursued
in solving specific urban issues requiring urgent
attention. It could also discuss the modalities of
cooperation between various actors, and serve to
enhance coordination of activities undertaken by
the actors. As an interface with the international
community, it could serve as a mechanism for
reviewing ongoing regional assistance programmes and
their relevance to countries, and help making these
programmes more transparent and demand-driven. The
Asia-Pacific urban forum is proposed to be convened
once every two years.
2. Urban Management Programme for Asia
and the Pacific
The Urban Management Programme for Asia and
the Pacific (UMPAP) is a joint programme of the United
Nations Development Programme (UNDP), United
Nations Centre for Human Settlements (UNCHS), United
Nations Economic and Social Commission for Asia and
the Pacific (UN-ESCAP) and the World Bank. The goal
of the programme is to help major actors involved in
the urban drama, namely, national governments, local
governments, non governmental organisations and
research and training institutes, to promote sustainable
development of cities. To achieve this aim the
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programme seeks to strengthen their capacities to
address urban issues. The programme undertakes
activities at both the regional and country level.
3. Regional Network of Local Authorities for the
Management of Human Settlements
(CITYNET)
CITYNET is a unique network of local
governments, development authorities, national
government organisations and non-governmental
organisations involved in addressing urban issues. It
promotes exchange of experience, short term training
courses, policy dialogues, comparative research and
supports pilot projects at the city/local level in Asia and
the Pacific. CITYNET, which has its independent, self
sustaining secretariat, at Yokohama, Japan, was
established by UN-ESCAP with financial assistance from
UNDP from 1987 to 1992.
CITYNET’s programmes and policies are
determined by an Executive Committee of its members.
At present the network is undertaking programmes in
municipal finance and administration, urban
infrastructure development, urban environment and
health, and urban poverty alleviation. Almost two thirds
of the costs of the network’s institutional and
programme expenditures are borne by its members
through membership fees, affirming the network’s
demand driven nature. CITYNET has also formed
critical alliances with UNDP, ESCAP, UNCHS, UNEP,
ICLEI, UTDA, EU, USAID and the World Bank to provide
assistance to its members. It has recently been awarded
NGO Category II status by the Economic and Social
Council of the General Assembly of the United Nations.
4. Asian Coalition for Housing Rights
Asian Coalition for Housing Rights (ACHR) is a
network of non governmental and community based
organisations and individuals involved in the issues of
the settlement of the urban poor. ACHR conducts
several programmes to empower organisations of the
poor and encourages partnerships between
governments and poor communities in addressing the
issues of the poor. With the assistance of the Overseas
Development Agency of the United Kingdom, it is
undertaking a Training and Advisory Programme which
seeks to develop the capacities of poor communities as
well as those of government agencies working with
them. It has helped initiate several credit and savings
programmes, settlements improvement programmes
and undertaken several workshops, exchange
programmes and advisory services.
5. The Sustainable Cities Programme
Launched by UNCHS in August 1990, the
Sustainable Cities Programme (SCP) aims at providing
municipal authorities and their partners in the public,
private, and popular sectors with an improved
environmental planning and management capacity.
Cities participating in SCP differ in the type and severity
of environmental problems they face, and also in their
capacity to address these problems. As a result, SCP
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activities vary widely between cities. As a global
programme, SCP is designed to promote the sharing of
expertise and experience gained across the globe.
6. The Community Development Programme
UNCHS launched its Training Programme for
Community Participation in 1984, to support
government initiatives to work directly with local
communities as a strategy to improve shelter conditions
for growing urban populations. The Programme was
the first of its kind to develop a training approach
specifically designed to establish community
participation as a standard and permanent feature of
schemes to improve human settlements. For instance,
the Programme has helped thousands of households in
Sri Lanka to improve their housing and living
conditions and has established community participation
as an integral component of settlement improvement
activities.
In its second phase the programme is being
regionalised in cooperation with ESCAP, with the
Regional Coordinator, being attached to the ESCAP/
UNCHS Joint Section on Human Settlements. The
Regional Programme will seek to disseminate the
experiences learnt in Sri Lanka to other countries of the
region.

V I. C O N C LU SIO N
The issues of human settlements is closely linked
to the state of the environment. The concerns for
sustainability of large urban settlements have rapidly
increased, as it has been evident that the environmental
challenges of the future will be confronted by an
increasingly urbanised world. Although this is a
worldwide truth, in case of the Asian and Pacific region
the link between environment and human settlement is
more pronounced due to some specific socio-economic
and demographic characteristics of the region. These
include rapid urbanisation and economic growth,
persistent poverty and a particularly low land-to-person
ratio. Such high concentrations of people and activities
contribute significantly to large scale environmental
change while it is the same concentration of people
that provides unique opportunities for economies of
scale and resource conservation.
The Asian and Pacific Region, as a whole, is
experiencing rapid urban growth, but is still
predominantly rural. The urban growth during the
1970-90 period was almost one-third higher than global
rates over the same period, with a regional average of
4.7 per cent per annum; the second fastest urban
growth rate in the world, after Africa. Nevertheless, at
the start of the 1990s, only 30 per cent of the
population of the region was estimated to be living in
urban areas, compared to 43 per cent worldwide. The
sheer size of the rural population meant that, until
recently, the rate of increase of the urban share of the
population was relatively moderate. However, with
current rates of growth, the region is expected to
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become predominantly urban in the next 25 years, with
the proportion of the region’s population living in
urban areas expected to reach 55 per cent by 2020.
Such an increase has considerable environmental
implications, not least of all that if present densities are
maintained, the overall extent of urban areas will be
two and a half times larger in 2020 than it is now. In
India alone, urban growth between 1980 and 2000 is
expected to transform about 600,000 hectares of rural
land to urban use: enough space to accommodate
twenty new cities the size of Bombay. A distinct feature
of this urbanisation is the rapid development of
megacities, or cities with 10 million or more inhabitants.
The primacy factor with high rates of urban population
growth has resulted in a concentration of 9 of the
world’s 14 megacities within the region by 1994, which
is set to increase to 16 out of 27 by the year 2015.
The major environmental problems facing the
Asian and Pacific Region during urbanisation are an
increased depletion of natural resources (e.g. forests,
mangroves and coral reefs) and fertile agricultural land,
increasing pollution levels due to concentrated
discharges of residuals (gaseous, liquid and solid
wastes) into the environment and the destruction of
fragile ecosystems during urban development.
Deforestation, in particular, is a major problem
associated with urban expansion. For example, demand
for construction materials and fuelwood has severely
depleted large areas of tropical forests in the region,
resulting in circles of devegetation around many cities.
In addition, coastal areas with sensitive eco-systems
have become a victim of relentless pressure of
urbanisation in the region, with coastal reclamation
frequently being used to satisfy the soaring demand for
new urban land. These problems, and many more,
warrant major concern on three counts: firstly, the
prevailing pattern and trend of urbanisation is ever
more material and energy intensive; secondly, the
discharge of pollutants in cities is particularly harmful
because they are concentrated; and thirdly, the
financial, institutional, technological and infrastructure
systems available to help control these problems in the
region at present seem to be inadequate for the task.
The total number of rural dwellers in the region
who do not have access to proper shelter, clean and
reliable water, adequate sanitation, primary health care
and adequate fuel is higher now than at any time in
history. However, although the urban population
generally has better basic infrastructure and services
than rural areas, it is the urban poor who generally
have little or no access to adequate land close to
employment, and who are forced to inhabit low income
settlements and slums within cities. They are also
denied regular and full access to basic services, and
suffer most from the adverse effects of crowding, poor
sanitation and water and air pollution. Available data

suggest that between 20 and 50 per cent of the urban
populations in the developing countries of the Asian
and Pacific Region are crowded into squatter
settlements or slums without access to basic urban
facilities.
Water supply and sanitation facilities were
considerably enhanced in both rural and urban
settlements during the International Water Supply and
Sanitation Decade 1980-90. However, population
growth meant that the proportion of urban population
served remained unchanged. In fact, the absolute
number of people unserved increased by 18 per cent
for water supply, and 39 per cent for sanitation.
Moreover, the number of unserved persons is projected
to continue to increase until the year 2000. Another
major problem is that, although overall coverage is
improving, there are wide variations in the reliability of
water supply between cities of the region. In many
cities, up to 60 per cent of the water produced and
supposedly distributed at public expense remains
unaccounted for; most likely because it does not earn
revenue for a water supply agency. Another common
problem of water supply and sanitation projects in
many of the developing countries of the region is the
tendency for overdesign, sometimes unnecessarily
doubling the costs of a service to low-income areas.
These are all symptoms of one major complaint
regarding the water supply and sanitation sector: that
there is far too much emphasis on constructing new
facilities at the expense of operation and maintenance
of existing ones. In particular, more attention needs to
be given to the institutional aspects of sustainable
management of the service.
At present, both rural and urban settlements in
the Asian and Pacific Region are faced with an
increasing population and a commensurate decline in
environmental conditions, in particular the quality of
the various media: land, water and air. Although
institutional and legal structures have been established
by many countries to deal with environmental
management, there is a definite need to enhance
inter-agency coordination to effectively incorporate
environmental considerations into the development
process. Environmental planning techniques and
instruments also need to be developed and applied in a
manner that strengthens the capacity of local authorities
for effective environmental law enforcement. In almost
all cases, it is these local governments which are
ultimately responsible for implementing the rural and
urban environmental policies and programmes made by
government. Finally, the governments themselves
should endeavour to design policies which nurture and
assist NGO and community-based initiatives to improve
environmental conditions, since there is a direct link
between community involvement and the success of a
scheme.
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9.1:

Environmentally sustainable agriculture demands husbandry of land and other natural resources.
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I.

Figure 9.1:

IN TRO D U C TIO N

Agriculture provides food for a densely settled
and growing population, and raw materials for a
number of other basic needs in Asia and the Pacific.
Despite industrial development, approximately 57 per
cent of the labour force in the region is still agricultural,
compared to about 30 per cent for the rest of the
world. For the developing countries of the region,
agricultural products contribute largely to foreign
exchange, yet the earnings barely pay for agricultural
imports, which are mainly food. Agricultural
development in the region has been accompanied by
environmental problems, including land degradation
(including waterlogging and salinity), desertification,
introduction of agro-chemicals into food chains, and
emergence of social issues such as landlessness and
under-employment. Changes in the state of the
environment in the region have also shaped agriculture,
and the prospect of possible future climate change
looks set to alter the sector in years to come.

II.

FO O D PRO D U C TIO N : C O N D ITIO N S
A N D TR EN D S

Food production in Asia and the Pacific has
increased substantially over the past 25 years
(Figure 9.1). In fact, during 1993, Asia and the Pacific
produced about 45 per cent of the world’s food
including cereals, pulses, sugarcane, oilseeds and roots
& tubers (Table 9.1 and Figure 9.2). This success was
achieved due to a variety of factors, such as expansion
in croplands and irrigated area and the heavier
application of fertiliser and pesticides. The challenge
now facing farmers in developing countries of the
region is to further increase production to feed the
burgeoning population whilst pursuing methods which
are both economically and environmentally sustainable.

A.

Trends of Food Production Indices
in Asia and the Pacific, 1961-93
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FAO (1994). State of Food and Agriculture, Rome.

Figure 9.2:

Food Production in Asia-Pacific and
the World, 1992
(million tonnes)

Roots & Tuber
234.3
Oilseeds
75.7

Rest of the World
2,123.1

Sugarcane
493.4
Pulses
25.7

Asia-Pacific
1,712

Cereal
882.9

C ereals

Rice, wheat, and the coarse grains, maize and
millet, are the major cereals grown in the Asian and
Pacific Region (Table 9.2). The area under cereals in the

Table 9.1:

Source:

FAO/RAPA (1994).

Food Production in the Asian and Pacific Region, 1992
Area: Million Ha
Prod: Million tonnes

Crop Commodity

World

Asia-Pacific

Asia-Pacific Production

Area

Production

Area

Production

as % of world

691.1

1,894.0

297.0

882.9

46.6

64.5
17.3

57.6
1,040.6

36.0
8.3

25.7
493.4

44.6
47.4

Oilseeds

147.2

239.7

60.5

75.7

31.6

Roots & Tuber
Total

48.1
968.2

603.2
3,835.5

16.7
418.5

234.3
1,712.0

38.8
45.0

Cereal
Pulses
Sugarcane

Source:
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Table 9.2:

Area and Production of Rice, Wheat and Coarse Grains in the Asian and Pacific Region,
1993
Area: Million Ha
Prod: Million tonnes

Crops

Asia-Pacific

World

Percentage of world

Area

(%)

Prod.

(%)

Area

Rice

131

(44)

483

(55)

148

527

89

92

Wheat

81

(27)

210

(24)

222

564

36

37

Coarse Grains

85

(29)

190

(21)

331

803

26

24

197

(100)

883

(100)

691

1,894

–

–

Source:

Prod.

Area

Prod.

Calculated from FAO/RAPA (1994), 1994/24.

developing countries of the region did not increase
during 1983-93, and in fact declined by 20 per cent in
the three developed countries of the region – Australia,
Japan and New Zealand. However, due to yield
improvements, production actually increased by
139 million tonnes over this period, at an average
annual growth rate of 2.1 per cent, although the rate
was significantly slower than the 3.0 per cent registered
during the 1970s.
Changes in cereal production over 1983-93 for
selected countries of the Asian and Pacific Region are
shown in Figure 9.3. While most of the developing
countries registered an increasing trend of production,
Japan and Republic of Korea showed a declining trend.
Declining yields in Myanmar and Bhutan are matters for
concern.
Rice is the principal cereal crop of the Asian and
Pacific Region: important both as food and for cash
income. The region produces more than 91 per cent of
the world’s rice, and doubtless cultivation on such a
massive scale has global environmental implications.
The area under production and yields of rice in major
growing countries are given in Table 9.3. The region is
also the largest consumer of rice in the world.
Wheat is another principal food crop of the
region, with an annual production exceeding
200 million tonnes. People’s Republic of China, India,
Pakistan, Australia and Islamic Republic of Iran are the
major wheat producers. Only Australia has a surplus to
export, even though in the early 90s, it sharply cut back
its acreage under wheat by almost half (Table 9.4).
Coarse grains such as maize, sorghum, millet,
barley, oats and rye are used extensively as animal
feed, in processed food and in other industrial
products. In the Asian and Pacific Region, these crops
are grown on marginal lands, and are generally referred
to as the poor man’s crops. World production has
halved in the last decade, to 800 million tonnes, but
production in the region has remained steady, around
200 million tonnes per annum. Since these crops have
immense feed and industrial value, they could prove

Figure 9.3:

Average Annual Growth Rate of
Cereals Yield in Selected Countries
of Asia and the Pacific, 1983-93
Bhutan
Rep. of Korea
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Myanmar
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Source:

FAO/RAPA (1994).

Table 9.3:

Area, Production and Yield of Rice
in Major Rice Growing Countries in
the Asian and Pacific Region, 1993

Country

Area
(000 Ha)

Production
(000 tonnes)

Yield
(Kg/ha)

PR China

31,403

187,211

5,962

India
Indonesia

41,200
10,932

111,011
47,885

2,694
4,380

Bangladesh
Viet Nam

10,900
6,466

28,000
22,300

2,569
3,449

Thailand

8,972

19,090

2,128

Myanmar
Japan

5,794
2,139

17,434
9,793

3,009
4,578

Source:

FAO/RAPA (1994).
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Table 9.4:

Production, Area, Yields and Their Trends for Wheat in the Major Wheat Growing Countries
of Asia and the Pacific, 1983-93

Country

Prod. 93
(000 tonnes)

Area 93
(000 Ha)

Trend 83-93
(Area change)

PR China

Yield 93
(kg/ha)

Trend 83-93
(Yield increase)

105,005

30,502

0.6%

3,443

1.6%

India

56,762

24,431

0.1%

2,323

2.9%

Australia

18,203

9,523

-4.3%

1,911

1.6%

Pakistan

16,157

8,225

1.1%

1,964

2.3%

Islamic Republic of Iran

10,900

6,600

0.7%

1,652

4.6%

FAO/RAPA (1994).

economically important for the region’s low-income
farmers in the context of reduced world production.
East Asia produces the largest share of coarse grains in
the region (Figure 9.4).

Pulses

Pulses, also known as legumes, include
chickpeas, lentils, peas and beans. These crops play a
vital role in human diet, animal feed and in the
maintenance of soil fertility because of their ability to
fix atmospheric nitrogen. On average, 54 million tonnes
of pulses are produced annually in the world, of which
44 per cent are contributed by the Asian and Pacific
Region alone. In 1992, South Asian countries produced
58 per cent of the region’s total production of 25
million tonnes (Figure 9.5). People’s Republic of China
and Australia are other major producers of pulses.

C.

Production of Coarse Grains in
Asia-Pacific, 1979-92
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FAO/RAPA (1994).

Sugarcane

A high water consuming crop, sugarcane was
originally a tropical crop, but its cultivation has
expanded rapidly in the sub-tropics between latitudes
30 ° North and 35 ° South. During the past decade,
sugarcane yields have been improving in the
developing countries of the Asian and Pacific Region,
unlike in the rest of the world. In 1993, sugarcane was
harvested from over 17 million hectares worldwide,
with production exceeding 1,000 million tonnes.
Around half the world’s sugarcane production and
acreage is in the Asian and Pacific Region (Figure 9.6).
Sugarcane production peaked in the early 1990s
for several major producers. In 1991/92, India reached
254 million, People’s Republic of China 79 million
tonnes, and Thailand 47 million tonnes. These
production figures resulted from impressive growth in
the 1980s, when Thailand, for example, nearly tripled
production at 25 per cent per annum. However, annual
production has slowly declined in the last few years,
(to 35 million tonnes in Thailand).
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Figure 9.5:

Production of Pulses in Asia and
the Pacific, 1979-92
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Figure 9.6:

Production of Sugarcane in Asia
and the Pacific, 1979-92
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in four countries: People’s Republic of China, India,
Pakistan and Indonesia. Trends in oilseed production
for sub-regions of the Asian and Pacific Region during
1979-92 are given in Figure 9.7. Overall, People’s
Republic of China is the largest producer, with 38
million tonnes, followed by India, with 25 million
tonnes. However, on an individual crop basis, Malaysia
and Indonesia are by far the largest palm oil producers.
In 1993, these two countries together produced 11
million tonnes, which accounted for 93 per cent of the
Asian and Pacific Region’s, and 76 per cent of the
world’s total production. In addition, the region
contributed 38 out of the 43 million tonnes of coconuts
produced worldwide in 1993, with Indonesia alone
producing 14 million tonnes, and the Philippines and
India about 9 million tonnes and 8 million tonnes,
respectively.

FAO/RAPA (1993).

Source:

E.
Figure 9.7:

Production of Oil Seeds in Asia and
the Pacific, 1979-92
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Potato, sweet potato, cassava, yams and taro are
the principal root and tuber crops. They are rich
sources of starches, salts and minerals, which are
important ingredients of the human diet. Some root
crops are also grown for forage, feed and silage
production, and as cover crops. About 600 million
tonnes of roots and tubers are produced from
48 million hectares worldwide each year, i.e. an average
yield of 12.5 tonnes per hectare. In 1993, the Asian and
Pacific Region contributed 39 per cent of world
production. Sub-regional trends are illustrated in
Figure 9.8. Neither the region as a whole, nor any of its
sub-regions have shown any substantial increase in the
production of root and tuber crops, or in yield.
However, the root and tuber crops appear to have a
high potential for supplying the growing demands of
food supply in the region, as they are relatively more
efficient in terms of nutrient supply per unit cropped
area (Box 9.1).

F.
D.

O ilseeds

Oilseeds include soyabean, groundnut,
sunflower, rapeseed and cotton. They are the principal
crops for extraction of edible oil worldwide. Cotton is
grown for fibre, however high quality edible oil is also
extracted from cotton seed. Coconut and oilpalm are
also grown for edible oil, but these are plantation crops
and perennial in nature.
In 1992, the worldwide production of oilseeds,
including coconut and palm oil, was about 294 million
tonnes, 42 per cent of which was from the Asian and
Pacific Region. For individual crops, the region
produced 31 per cent of oilseed crops, 88 per cent of
coconut and 80 per cent of world palm oil. The region
also registered a 37 per cent increase in area under
cultivation, and average yields rose by 2 per cent per
annum over the last decade. The vast majority of the
region’s production, some 93 per cent, was concentrated

R oot and Tuber C rops

Fruits

The cultivation of a wide range of fruits is
becoming increasingly popular in the region owing to a
number of reasons, including:
•
the suitability of soil and agro-climatic
conditions;
•
higher returns for fruits compared to field crops;
and
•
the possibilities for more diverse cropping
patterns.
Trends for fruit production in the Asian and
Pacific Region during 1983-93 are given in Figure 9.9.
In 1993, the region only produced 30 per cent of the
world’s fruit, although the growth in fruit production
during 1983-93 was far greater regionally (3.4 per cent
per annum) than worldwide (1.0 per cent per annum).
India and People’s Republic of China are the
major fruit growing countries of the region, contributing
about 50 per cent of the region’s produce. During 1993,
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B ox 9.1:

M eeting Food N eeds: The Potato in South A sia
vegetables and fruits by producing more energy and
proteins per unit area. They also perform better than
pulses, except in the provision of proteins. For Bangladesh
and some other food-short countries, where food selfsufficiency is a priority, a change in the crop preference can
help substantially, since food production per capita has
been declining and large scale food imports are a regular
feature.
However, whilst promoting roots and tubers, there
are many other factors to take into account, such as
agroclimatic suitability, crop nutrient requirements, pest
risks, perishability of the harvest and dietary preferences of
the people. For instance, in order to introduce dietary
changes, farmers may be encouraged to grow potatoes and
vegetables for home consumption, which would also serve
to reduce mono-cropping, which has become prevalent in
some countries of the region.

People in the Asian and Pacific Region have
generally continued to rely on cereals for food for many
good reasons. They are easy to grow, easy to harvest, and
convenient to handle, store, and cook. Additionally, they
have high nutritional value. High yielding varieties of
wheat, rice and maize in the 1960s and 1970s increased the
dominance of cereals. However, from the 1980s, production
gains in cereals have slackened, yet population pressure
continues to mount and hunger persists. There is, therefore,
a need to examine the potential of other food crops, given,
for example, the output differences between cereals and
potatoes grown in the climate and soils of Bangladesh:
Yields
Energy Supplied
Crop (ton/ha)
(Cal/ha)
Cereals
Potato

2.49
9.33

Proteins
(g/ha)

6,225
8,390

131
149

Condensed from Ahmad, S. (1994) in Outlook on
Agriculture, 23(3): 177-182, 1994.

Source:

The above table shows that roots and tubers can
utilise land, water, and sunlight better than cereals,

Production of Roots and Tuber
Crops in Asia and the Pacific,
1979-92

Figure 9.9:
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India produced 32 million tonnes of fruits, maintaining
an annual growth rate of 3.2 per cent over the previous
decade. People’s Republic of China, the second largest
producer, increased its fruit production to 23 million
tonnes, at a remarkable growth rate of 8.6 per cent per
annum. Fruit production in Islamic Republic of Iran,
Philippines and Indonesia was lower at 7 to 8 million
tonnes each, although during 1979-92, Indonesia and
Islamic Republic of Iran increased their production two
and three times respectively. Less noticeable growth
was recorded by the other main fruit producers,
including Thailand, Japan, Viet Nam, and Pakistan, with
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annual production ranging between 4 and 6 million
tonnes.

G.

Vegetables

The region produces about half of the world’s
vegetables, around 234 million tonnes in 1993. During
1983-93, the region increased its production by
60 million tonnes at an annual average growth rate of
3.0 per cent, which was three times the world average.
Trends in the production of all the vegetables in the
region and sub-regions are illustrated in Figure 9.10.
The performance of individual countries varied

AG R IC U LTU R E

somewhat within an overall context of high
achievement. People’s Republic of China, the largest
producer with half the region’s output, further
improved its share by growing at 3.6 per cent per
annum, and India at 2.6 per cent per annum. The
highest growth rates among the medium sized
producers were recorded by Indonesia and Pakistan
(around 5.5 per cent), whilst Nepal had a faster growth
rate but from a smaller base.

H.

Livestock

The Asian and Pacific Region owns about
43 per cent of world’s livestock: cattle, buffaloes, pigs,
sheep and goats (Table 9.5), and raises about the same
percentage of the world’s poultry birds (chicken and
ducks). On a sub-regional level, South Asia owns
38 per cent of the region’s livestock, specifically
buffaloes (73 per cent), cattle (60 per cent) and goats
(63 per cent). Pigs are mainly kept in East Asia
(88 per cent), whereas the South Pacific, and in

Figure 9.10:
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Livestock in Asia and the Pacific
and Sub-regions, 1992
Unit: Million Head

Animal

South
Asia

East
Asia

S.E.
Asia

South
Pacific

AsiaPacific

World

Buffalo

101.9

22.0

15.7

–

139.6

1,475.0

Cattle

249.2

94.5

36.2

32.4

412.3

1,284.2

11.3

399.7

41.9

3.7

456.6

864.1

Sheep

118.1

126.5

6.6

200.3

451.5

1,273.1

Goat

203.0

101.0

16.0

1.4

321.4

574.2

Total

683.5

743.7

116.4

237.8

1,781.4

4,143.7

Pigs

Source:

FAO/RAPA (1993).

The potential of Potato, a crop with yields much higher than
cereal needs to be explored.

particular Australia and New Zealand, own 34 per cent
of the sheep population. South-East Asia keeps
relatively little livestock.
The overall trend for the region has been a
continual increase in livestock numbers in recent years,
although the rates have differed between animal. Stocks
of cattle, buffalo, and sheep in the developing countries
have grown slowly (less than 1.2 per cent per annum),
pigs and goats more quickly (2.5 to 3.3 per cent), whilst
poultry breeding has seen the most rapid growth
(8.3 per cent per annum). On the whole, livestock and
poultry products soared more steeply in the region than
worldwide over the period 1982-92 (Figure 9.11), yet
per capita availability remained much below global
average; only one-quarter of the world’s main animal
products, namely meat, milk and eggs, for consumption
by more than one-half the world human population
(Table 9.6). Nevertheless, livestock also provides
millions of tonnes of farm yard manure, which
contributes to soil structure and fertility, and as such
plays a vital role in sustaining the production of food
crops for human consumption.

I.

FAO/RAPA (1993).

Table 9.5:

9.2:

Fisheries

Fish is an important source of food, and fisheries
are an important source of employment in many
countries of Asia and the Pacific. The region now
accounts for 47 per cent of the world’s total fish catch,
a share which has grown substantially in recent years:
3.9 per cent per annum growth, compared to 1.4 per
cent worldwide in the period 1982-92 (FAO/RAPA
1994). The fastest growth was recorded in inland
fisheries (8.4 per cent) although the largest proportion
of catch is still marine: of the 46 million tonnes of fish
landed during 1992, 76 per cent was marine caught
(see Chapter 5).
By far the largest proportion of the region’s fish
catch is concentrated in East and South-East Asia. On a
sub-regional level, East Asia produced 62 per cent of
the region’s fish, followed by South-East Asia with
23 per cent. The share for South Asia was 12 per cent,
although this equates to a per capita average of
one-third of the regional value. On the contrary, the
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Figure 9.11:

Trends in Livestock Production
Indices in Asia and the Pacific,
1982-92

changes to maximise food production. These changes,
and their implications for the environment are
discussed in this section.
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Table 9.6:

Animal Populations and Products in
Asia and the Pacific, 1991
Asia-Pacific

World

Percentage
of world total

Cattle

412,302

1,284,189

32

Buffalo

141,736

147,520

96

Pigs

456,513

864,096

53

Sheep

587,018

1,273,718

46

Goat

321,368

574,186

56

Livestock total (000 h ead) 1 ,91 8,937

4,1 43,700

46

Chicken

4,607,000

11,278,700

41

497,946

579,961

86

5,1 04,946

1 1 ,858,661

43

Meat

57,582

182,064

32

Milk

117,473

519,030

23

Eggs

14,268

36,111

40

Pr oducts Total (000 ton n es) 1 89,323

737,205

26

Duck
Poultr y total (000 h ead)

Source:

1.
2.

FAO (1992) Production Year Book vol. 46.
FAO (1993) Selected Indicators of Food and
Agriculture Development in the Asian and Pacific
Region 1982-92.

Figure 9.12 shows per capita arable land across
the countries of the Asian and Pacific Region. Average
per capita arable land in the region as a whole is 0.15
hectares, compared to 0.26 hectares for the world.
Arable land densities are highest in East Asia, on
average nearly 13 persons per hectare, compared to
between 5 and 6 persons in South and South-East Asia,
and less than 1 person in the Pacific sub-region.
Excluding city states and territories, the highest
arable population density in the region is recorded in
the Maldives, at more than 75 persons per hectares.
However, most Maldivians live off marine as opposed
to land resources. The next highest densities are in
Japan and the Republic of Korea (20 to 30 persons per
arable hectare). In both of these cases, the countries
have made the transition to industrialisation, and are no
longer dependent on the agriculture sector for their
food security.
The next most densely settled group of countries,
with arable land densities of between 10 and 15
persons per hectare are, in rank order, Bangladesh,
People’s Republic of China, Bhutan, Democratic
People’s Republic of Korea, and Viet Nam. Papua New
Guinea may also shortly join this category. These
countries are under the greatest pressure to use their
arable lands most productively, and to both industrialise
and stabilise their populations so that the pressure on
arable lands is eased. As discussed earlier, pressures on
agricultural land in People’s Republic of China have
meant that it has become the largest importer of grain
in the world, and Bangladesh relies to a considerable
extent on cereals donated through aid agencies.
Other countries with more than the average
arable land density include Sri Lanka, Nepal, Indonesia,
New Zealand and the Philippines. The inclusion of New
Zealand is somewhat surprising, and is mainly
9.3:

Pacific sub-region only had a 2 per cent share of the
catch, but had a per capita average twice that across the
region because of small size of population.
In addition to fish catch, aquaculture grew
spectacularly in People’s Republic of China, at 14.3 per
cent per annum, and produced more than 10 million
tonnes of shrimps, prawns and crabs in 1992. This comprised 62 per cent of the production of the Asian and
Pacific Region, and more than half that of the world.

III. FO O D SEC U R ITY
In many countries of the Asian and Pacific
Region, persistent food shortages and efforts to ensure
food security have led to the introduction of structural
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Environmentally unsustainable agriculture threatens food
security.
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Figure 9.12:

Source:

Arable Land Availability (ha per capita) in Selected Countries of Asia and the Pacific, 1992

FAO/RAPA (1994).

attributable to the amount of good arable soils
deliberately left under pasture. By contrast, the least
pressures on arable land are in Australia, (3 arable
hectares per person), followed by Vanuatu, Western
Samoa, Mongolia and Tonga (FAO/RAPA 1994).

B.

Per Capita Food A vailability and
Trends

Figure 9.13 provides average daily food
availability as a percentage of requirements for
22 countries of the region. Average food availability
falls below requirements in eight of these countries:
Bangladesh, Mongolia, Cambodia, Nepal, Sri Lanka,
Viet Nam, Lao People’s Democratic Republic and
Thailand. Furthermore, average availability is just above
the requirement for India and the Philippines, i.e. food
requirements would only be met in full if distribution
were perfect. The food gap may be broadly related to
land pressure. Bangladesh is the most food short, and
has the greatest pressure on arable land for a large nonindustrial country. Similarly, Nepal, Sri Lanka, and Viet
Nam have high arable land pressures. Of equal note are
those countries that have no land pressure yet are food
short. These include war torn Cambodia and Mongolia.
Figure 9.13 also shows the composition of food
derived from plant and animal sources. In general,
people in developed countries, such as Australia and
New Zealand, have a larger share of milk, meat and
eggs in their diet than in the developing countries,

although an exception to the rule is Mongolia, where a
traditional dependence on animal products prevails.
Furthermore, dependence on animal based calories and
proteins may explain the common occurrence of dietary
insufficiency in Mongolia, since a large amount of
energy is lost in conversion from plants to animals.
Most interesting are those countries which have
intense land pressure yet manage to meet daily food
requirements. These include People’s Republic of
China, Democratic People’s Republic of Korea, and
Papua New Guinea. International trade and the ability
to pay for food is one reason for this; efficient and
equitable food distribution systems is another.
Additionally, in some cases, international aid may meet
a part of a country’s food requirements.

C.

International and R egional Trade in
Food

The Asian and Pacific Region is a net food
importer. During 1991, the region imported food worth
US$ 7.3 billion more than its food exports, which
totalled US$ 31 billion. Furthermore, imports are
growing rapidly. During 1986-92, the cost of food
imports grew at 9.2 per cent per annum. As a result, the
food bill in 1992 was US$ 16 billion larger than in 1986.
There are sharp sub-regional differences within
the overall picture (Figure 9.14). East Asia is the largest
net importer, with food imports worth some US$ 19
billion more than its food exports (which total US$ 9
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Figure 9.13:

Source:

Daily Per Capita Calories Availability (As Percentage of Requirement) by Sources in
Selected Countries of Asia and the Pacific, 1992

FAO/RAPA (1994).

billion). South Asia spent almost US$ 5 billion in 1991
on the import of food; twice its food export earnings.
On the other hand, South-East Asia and the Pacific
sub-region are net food exporters. South-East Asia
earned US$ 9.2 billion from food exports, compared to
food imports worth US$ 4.3 billion. The Pacific
sub-region exported food to a value of approximately
three times its imports (US$ 5.0 billion versus US$ 1.7
billion).
In general, the regional trade in food is growing,
with the countries of the region. On a more specific
level, imports into the Asian and Pacific Region are
growing faster than exports from the region (Figure
9.15).
Cereals form the major component of the food
trade. In 1992, the region imported 79.5 million tonnes
of cereals, compared to an exported 33.7 million
tonnes. More significantly, the developing, primarily
agricultural, countries of the Asian and Pacific Region
imported 51.6 million tonnes of cereals as compared to
exports of 22.2 million tonnes. By far the single largest
importer of cereals has been People’s Republic of
China, averaging around 20 million tonnes during the
1980s. Other large importers include the Republic of
Korea and Malaysia, both industrialising rapidly,
followed by Islamic Republic of Iran, Indonesia, and
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India. Of these countries, India alone has been steadily
reducing its cereal import requirement. In contrast, over
1982-92, the countries which have needed to most
rapidly expand their cereal imports are Myanmar,
Pakistan, and Thailand (FAO/RAPA 1994).
The major question remains as to whether or not
the developing countries of the Asian and Pacific
Region can pay for their food imports with revenue
from their exports of other agricultural products. During
1992, they exported US$ 36 billion of agricultural
products, whilst importing US$ 33 billion worth. In
addition, during the decade 1982/92, agricultural
exports grew at 6.3 per cent per annum, whilst imports
grew at 5.9 per cent per annum. Thus, the margins for
achieving a net positive balance between food imports
and agricultural exports within the sector alone is small,
both in terms of absolute volume and cost. However,
from amongst the large cereal importers of the region,
the situation for some countries is favourable. The
Republic of Korea has an industrial trade surplus, and
People’s Republic of China, Malaysia and Thailand can
also cover their cereal import bills from agricultural
exports. For other countries, such as Bangladesh,
Bhutan, Cook Islands, Islamic Republic of Iran and
Democratic People’s Republic of Korea, the situation is
more grim. They can only meet less than a quarter of
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Figure 9.14:

Import of Food in Asia-Pacific
by Sub-regions, 1986-91

the value of their food imports from the export of
agricultural products.
An important aspect of the growth of the
agricultural sector in the past decade is that, whilst
production of food has increased substantially, it has
not made the region a food surplus area, and
furthermore, population increase has meant that
requirements have been more or less catching up with
this increase. It is also a matter of concern that, since
1984, the rate of increase in cereal production has not
matched the growth of the previous two decades. All in
all, this is not a particularly encouraging picture for the
region, and substantial efforts are required to integrate
environmental sustainability and the promotion of food
security into the development of the sector.
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Agriculture in the Asian and Pacific region has
undergone accelerated structural changes in the past
fourty years. From mid century on, the increasing use
of chemical fertilizer has been the engine powering the
growth in the regions agricultural and food outputs.
The contribution of irrigation in reclaiming land for
agriculture has been no less important. The input of
high yielding varieties have also boosted the
effectiveness of production. However, the structural
changes resulting from the new management practices
and mechanization during the Green Revolution and
its aftermath, although assisting in removing the spectre
for hunger from many countries of the region, have
also had adverse impact on the ecological and genetic
resources base in the process.

FAO/RAPA (1993).

Figure 9.15:

Food Import/Export Trends in
Asia-Pacific, 1986-91
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Table 9.7:

Expansion of Arable Land in the
Asian and Pacific Region, 1981-91
Arable land (000 ha)

Change

1981

1991

Actual

Per cent

South Asia

224,537

227,775

3,238

1.4

East Asia

111,063

106,603

-4,460

-4.0

South-East Asia

71,590

78,635

7,045

9.8

South Pacific

44,227

47,943

3,716

8.4

1,418,852

1,441,573

22,721

1.6

World
Source:

FAO (1988) World Agriculture Towards 2000, Belhaven
Press, London.

Im pacts on Land R esources and
B iodiversity

Arable and permanently cropped land comprises
11 per cent of the world’s land, a sum total of 1,444
million hectares. Asia and the Pacific contains 32 per
cent of this total. During 1982-92, arable land in the
region increased by a net 10.0 million hectares,
(Table 9.7). It is also projected that two-thirds of any
further increase in arable land will be achieved by
expansion of irrigation (FAO 1988).
Of the total net increase in arable land in the
region, 70 per cent occurred in three countries alone:
Islamic Republic of Iran, Indonesia and Thailand.
Furthermore, in all three countries, and in particular
Thailand, expansion has taken place in marginal areas.
According to a UNEP report for 1993-94, arable land in
Thailand has been expanded to 135 per cent of
potential capacity. Obviously, arable land expansion
will further aggravate land degradation.
Despite the fact that about one million hectares
are added annually to the existing land under plough,
pressures on land resources are increasing as a result of
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the continued increase in person to arable land ratio, as
the population increases faster than agricultural
expansion. The increased density of farming tends to
reduce farming efficiency and hence the overall
productivity of the land. In some countries, such as
Bangladesh and India, this problem has been
compounded by land fragmentation, which has further
reduced the average size of land holdings.
In terms of their direct impact on the
environment, farming activities are major contributors
to soil erosion, salinisation, and loss of nutrients. It has
been estimated that about a quarter of the soil
degradation in Asia and the Pacific has occurred
directly from agricultural activities (see Chapter 1). In
addition, natural habitats are being destroyed, degraded
and depleted, with the loss of countless wild species
(see Chapter 3) in pursuit of land for food production.
Habitat loss due to deforestation has been one of the
major causes of species extinctions and population
declines in the region, and yet clearance of forest areas
and drainage of wetlands for cultivation is still taking
place on a massive scale. Of 10 million hectares cleared
during 1982-92, about 4 million hectares were cleared
in two countries of South-East Asia alone, namely
Indonesia and Malaysia. Ironically, these countries are
also world centres for biodiversity, and so the net
impacts on biodiversity for the region are self-evident.
Further degradation of the natural environment
occurs as traditional crop varieties and ancient animal
breeds are being replaced by new ones. These new
varieties are certainly better suited to modern intensive
agriculture, but rarely is any consideration given to
preserving the biodiversity of an agricultural area. For
example, in India, ten rice varieties will soon cover the
vast majority of an area which once contained over
30,000 different varieties (Fowler and Mooney 1990).
Along with biodiversity, the traditional knowledge and
skills of indigenous peoples, who selected, bred and
cultivated these varieties over thousands of years, are
fast disappearing.

B.

C ontribution to C lim ate C hange

Agricultural practices and deforestation are
estimated to contribute about 27 per cent to the
anthropogenic emissions of greenhouse gases

Table 9.8:

C.

W ater R esource Exploitation and
Im pacts

1. Irrigation Water Demands
By far the largest demand for water on a regional
scale at present comes from agriculture. More than
two-thirds of the water abstracted from the region’s
rivers, lakes and aquifers is used for irrigation. This is a
relatively recent phenomena. In 1800, only about
8 million hectares of far mland were irrigated
worldwide. By 1992, net irrigated area worldwide had
reached 250 million hectares (out of a total available
cropland of 460 million hectares), of which 152 million
hectares were in the Asian and Pacific Region.

Contribution to Global Warming by Greenhouse Gases and Human Activity
(per cent of global warming)

Sector

Carbon dioxide

Methane

Energy

35

4

Deforestation
Agricultural

10
3

4
8

2

x

50

16

Industry
Per cent Warming by gas
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(Table 9.8). These contributions come from emissions
of CO2, methane and nitrous oxide, in the proportions
13 per cent, 12 per cent and 2 per cent respectively. Of
these, CO2 has the largest impact on global warming,
with an estimated contribution of more than one half.
By far the biggest proportion of CO2 emissions
within the agricultural sector come from deforestation,
which was at its height in the region during the 1980s,
when about 3.8 million hectares were cut annually.
Since then, the pace of this activity may have declined
due to increased afforestation leading to a reduction in
CO 2 and methane emissions from this sector
(see Chapter 6).
Methane is a natural gas used as fuel, however, it
is also generated by microorganisms in the rice fields,
swamps, sewage farms, termites and in the intestines of
sheep and cattle. In particular, rice is grown over
131 million hectares in the Asian and Pacific Region.
It contributes substantial quantities of methane to the
mix of greenhouse gases. Breeding of rice varieties that
can be grown without standing water is therefore
important. The International Rice Research Institute in
the Philippines has initiated a research programme on
methane emissions from rice.
Nitrous oxide makes the least significant
contribution to global warming, with an estimated share
of about 6 per cent. It is produced by microorganisms
as well as in the combustion of fuel. Worldwide, the
contribution of agriculture to N2O emissions is half that
of the energy sector, however, in the Asian and Pacific
Region, the share of agriculture is likely to be more.

Ozone

Nitrous oxide

CFC

% Warming by sector

6

4

X

49

X
X

X
2

X
X

14
13

2

x

20

24

8

6

20

100
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Of the irrigated area in the region, approximately
50 per cent is in South Asia, and a further 36 per cent
in East Asia. Three countries alone – People’s Republic
of China, India1 and Pakistan – contain 75 per cent of
the irrigated area of the region, which in total accounts
for about 30 per cent of the available cropland (Table
9.9). On a global basis, irrigated area expanded by an
average of 1.0 per cent per year during the early 1960s,
reaching a maximum of 2.3 per cent between 1972 and
1975, and has presently fallen to less than 1.0 per cent
per year. By contrast, in the Asian and Pacific Region,
the rate of expansion during 1970-90 continued at
2.0 per cent per year.
2. Poor Water Management
Water is becoming a limiting factor in agriculture
due partly to increased intensity of cropping and partly
to diversion of water to non-agricultural uses. Other
contributing factors are high transmission losses,
occurring mostly through seepage from the canals and
field channels, and wastage. In the latter case, it has
been estimated that subsidies to irrigation in six Asian
countries accounted for as much as much as
90 per cent of the total operating and maintenance
costs (Repetto 1986). With this level of market
distortion, it is hardly surprising that as much as 60 per
cent of water diverted or pumped for irrigation is
wasted. Apart from reducing the quantity of water
available for irrigation, transmission losses aggravate the
problem of water-logging and salinisation of soils. FAO
estimates suggest that of the 237 million hectare
currently irrigated in the world, 30 million hectares are
severely affected by salinity, whilst another 60 to 80
million hectares are affected to some extent. UNEP has
recently reported that the rate of loss of irrigated land
from waterlogging and salinity is 1.5 million hectares
per year.
1

In India 55 per cent of agricultural output is from irrigated land
(FAO 1993) and about 30 per cent of all public investment has
gone into irrigation (Bhatia and Falkenmark 1992).

Table 9.9:

9.4:

Agricultural inputs while enhancing productivity have
increased risks of pollution.

Countries suffering from waterlogging and
salinity face a dilemma. They cannot abandon the
affected lands because of the growing population that
depends on them, but neither can they afford to drain
them.
Pakistan is an example of country facing this
dilemma. At the end of the 1950s, Pakistan, in an effort
to drain waterlogged soils, began to sink wells to pump
out salt laden water. The initial capital costs were high
and operating costs have continually increased;
between 1971 and 1985 the cost of managing the wells

Changes in Irrigated Area in Asia and the Pacific, 1968-70 to 1988-90
Unit: Million hectares

Sub-region

Irrigated Area

Cropland
1988-90

1968-70

1988-90

as per cent of Cropland
1988-90

Per cent Change over
1968-90

South Asia

226.8

51.0

71.9

31.7

40.9

East Asia
South-East Asia

106.7
77.3

42.3
8.2

51.7
16.7

48.5
21.6

22.2
103.7

South Pacific
Asia-Pacific

49.3
460.1

1.5
103.0

2.2
142.4

4.4
30.9

33.3
38.2

1,442.0

165.0

234.0

16.2

41.8

World
Source:

UNEP (1993) Environmental Data Report 1993-94.
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and drains rose five fold. The situation is such that, at
present, Pakistan spends more on reclaiming saline
land than on irrigation itself, and additionally, the cost
of maintaining drains is now five times the recurrent
cost of supplying water. Yet, given all this, farmers in
Pakistan pay only half the operations and maintenance
costs of delivering irrigation water. There is a strong
argument that raising water prices will not only
generate revenue for maintenance of the existing
system, but will also promote efficient water use, and
encourage farmers to pay for a drainage service that
makes their investment sustainable (Government of
Pakistan and IUCN 1991).
In areas where recharge rates to groundwater are
low, the longer term sustainability of crop production
based on deep tubewell water is becoming
questionable. The situation is particularly serious in
drier areas of South Asian countries such as India and
Pakistan, and Northwest China, where natural
precipitation is low and over-abstraction can easily
result from even moderate rates of pumping. For
example, in the Baluchistan province of Pakistan,
pumping of groundwater has developed very rapidly
during the last two decades, and the water table has
already fallen by several metres, leading to a substantial
decline in tubewell discharges (Government of Pakistan
1989).
Further detrimental environmental effects from
poor water management arise when land is excessively
drained, to the extent that floodplains and riverine and
mangrove swamps can be dried out and valuable
wetland habitats lost.

D.

Im pacts of Fertiliser

The use of fertiliser worldwide has increased
dramatically since 1970, as farmers made full use of
modern high yielding crops. However, there is now
considerable evidence that the leaching of fertiliser into
water bodies is a significant source of water pollution,
in particular, excessive levels of nitrates and other
nutrients resulting from fertiliser application are a major

Table 9.10:

Fertiliser Consumption in the Asian
and Pacific Region, 1968-70 to
1988-90
Unit: 000 tonnes

Sub-region

1968-70

1988-90

Per cent Change

South Asia
East Asia

2,622
6,394

15,914
29,624

507
363

South-East Asia
South Pacific

621
1,499

4,793
1,704

672
14

Asia-Pacific

11,136

52,035

367

World

64,200

142,219

121

Source:

220

FADINAP (1992).

cause of eutrophication in surface water throughout the
region.
In the Asian and Pacific Region, the use of
fertilisers increased from 11 million tonnes in 1968-70,
to 52 million tonnes in 1988-90. Over the same period,
world fertiliser consumption increased from 62 million
to 142 million tonnes. The sharpest increase occurred in
South-East Asia (Table 9.10), although People’s
Republic of China remains the largest consumer in the
world, with a annual consumption of 27 million tonnes
in 1990-91, closely followed by India, where 12 million
tonnes were used.
In 1990, the average consumption of fertiliser in
the region was 125 kg per hectare. Only four countries
– the Republic of Korea, Democratic People’s Republic
of Korea, People’s Republic of China and Malaysia –
exceeded the regional average. The Republic of Korea
uses the most fertiliser per hectare, exceeding 500 kg/ha,
Democratic People’s Republic of Korea ranked second
with 416 kg/ha while People’s Republic of China was
third with 282 kg/ha. However, in People’s Republic of
China, an equal amount of plant nutrients were
supplied through organic matter, and the level of use
was in fact around 500 kg of plant nutrients per
hectare.
A proper nitrogen, phosphorus and potash
(NPK) consumption ratio signifies judicious or balanced
fertilisation. Hence the ratio is an important indicator of
fertiliser use development. Contrary to agronomic
recommendations, the fertiliser use pattern in the
region is imbalanced by excess use of nitrogen
(Table 9.11). The NPK ratio in the region as a whole
differed significantly from the world ratio. There was
some improvement towards more use of phosphates,
but little relative increase in the application of potash.
The remarkable increase of nitrogen consumption in
the region in the two decades, 1970-1990, has raised
concerns for the possible depletion of other plant
nutrients, destabilising soil nutrient balances (FADINAP
1992). This could lead to a serious soil nutrient mining
process with consequent decreases in yields.
Mineral fertilisers have contributed significantly
to increased agricultural production in the Asian and
Pacific Region. For example, cereal yields, which
dominate production in the region, have increased
substantially. However, there is growing evidence
which indicates that ultimately diminishing returns
result from sustained fertiliser application (see Box 9.2).
Whilst fertiliser application rates have increased
significantly in the Asian and Pacific Region in recent
years, commensurate increases in crop yields have not
always been achieved. This implies misapplication, as
would seem to be evident from the high levels of
nutrient pollution found in many of the region’s inland
and estuarine waters (see Chapters 4 and 5). In the case
of nitrogen based fertilisers in particular, there are many
possible pathways by which misapplied fertiliser can
pollute the environment, including nitrate leaching,
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Table 9.11:

Trends in Nutrient Consumption Ratios in Selected Countries of Asia and the Pacific

Country

1980
N

P2O5

1990
K2O

N

P2O5

K2O

Bangladesh

1

0.45

0.11

1

0.39

0.15

PR China

1

0.23

0.04

1

0.28

0.27

India
Indonesia

1
1

0.33
0.27

0.17
0.11

1
1

0.41
0.38

0.17
0.19

Iran, Islamic Rep. of

1

1.03

1.01

1

1.11

0.03

DPR Korea

1

0.23

0.09

1

0.24

0.03

Malaysia

1

0.85

1.40

1

0.61

1.52

Pakistan
Republic of Korea

1
1

0.27
0.39

0.03
0.41

1
1

0.26
0.42

0.02
0.51

Thailand

1

0.76

0.30

1

0.55

0.26

Viet Nam
Asia-Pacific

1
1

0.21
0.28

0.31
0.09

1
1

0.35
0.35

0.13
0.13

World

1

0.52

0.40

1

0.47

0.32

Source:

FADINAP (1992).

emission of gaseous nitrogen, and the volatisation of
ammonia. Whilst contamination of the region’s water
sources is by far the most significant impact, the release
of nitrogen based gases and ammonia can potentially
contribute to both the greenhouse effect, and also to
the depletion of the earth’s ozone layer.

E.

Im pacts of Pesticides

The intensification of agriculture in the region in
recent years has also been accompanied by the
extensive use of pesticides (herbicides, insecticides and
fungicides), which is still increasing in the developing
countries of the region. These substances enhance
production, but also pose serious health risks to both
farmers, through contact during application, and the
general public, through their entry into the water
supply and food chain. Although data on unintended
pesticide poisoning is not currently available, the
incidence of such poisoning is considered to be
significant, particularly in the developing countries of
the region.
In the Asian and Pacific Region, pesticides, along
with chemical fertilisers, high yielding seed varieties
and intensive agricultural practices, were the principal
factors in the so-called ‘green revolution’. Heavily
promoted by manufacturers, international aid agencies
and national governments, pesticide use was until
recently considered the quickest path to food self
sufficiency. Application was encouraged through
subsidies, tax incentives and agricultural extension
programmes. Consequently, pesticide use soared for a
variety of crops, including cereals, cotton, sugarcane
and plantation crops. In India alone, treated acreage
expanded from just under 6 million hectares in 1960, to
over 80 million hectares in the mid 1980s. However,

from about 1975 to 1984, growth in the consumption of
pesticides in some Asian countries slackened, as initial
subsidies were withdrawn (Table 9.12). Later in the
mid-1980s, the pesticide market once again picked up,
as a result of market penetration by large chemical
companies, and grew to about US$ 2.5 billion annually,
according to World Bank estimates for the region.
Indonesia, Pakistan, the Philippines and Sri Lanka all
increased their consumption by more than 10 per cent
per year for the period 1984-88. The growth in Asian
pesticide markets has also been fuelled by the steady
decline of markets in the West in general, and in the
United States in particular.
It is an unfortunate fact that many of the
pesticides exported to Asia have been banned or
restricted for health and environmental reasons in their
country of manufacture. Products such as DDT,
Chlordane and Heptachlor, prohibited for agricultural
use in most industrialised countries, are still commonly
used in South Asian countries. From 1986 onwards, the
Asian and Pacific Region has annually imported
pesticides worth US$ 1 billion. Also during this period,
the indigenous production of pesticides has expanded.
For instance, India increased its production of
pesticides 13 fold between 1970 and 1980, and now
meets 90 per cent of domestic demand. Similarly, many
other countries in the region have now developed their
own production capacity and export markets.
Increased use of pesticides for the control of
insect pests, weeds and fungi threatens the life of many
wildlife species in the region. In theory, pesticides are
synthetically designed to be lethal to certain target
organisms. However, in practice many other species of
mammals, birds, fish and insects are affected by them.
This may disturb the natural prey-predator systems
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B ox 9.2:

C hem ical Fertilisers and A gricultural G row th: A D ilem m a for A sia and the
Pacific

The demand for food and other agricultural
products in the Asian and Pacific Region is expected to rise
by 30 to 100 per cent between now and the year 2020, in
parallel with a growing population. Yet, the net cropped
area may decrease in many countries over the same period,
partly owing to a competing demand for (arable) land from
on-going urban growth. To some experts, this implies a
greater reliance on technology and chemical inputs to
realise higher target yields, merely to maintain the current
per capita food availability.
Regional yields have been closely related to fertiliser
application levels in the past. Until 1965, fertiliser had been
estimated to be responsible for up to 10 per cent of the
production increases in South and South-East Asia (except
Sri Lanka, where the application rate was already higher).
By the 1980s, this contribution is estimated to have risen to
between 24 and 64 per cent, with application levels in the
region of 80-90 kg/ha.
Yet even during the Eighties, diminishing returns
could be discerned. In the developing countries of the

region, mineral fertiliser consumption increased by 6.4 per
cent per annum during 1982-92, but cereal yields increased
by only 2.1 per cent per annum (FAO/RAPA 1994).
The average application of mineral fertilisers in the
developing countries of the Asian and Pacific Region
reached 135 kg/ha by 1991. If allowed to rise to Japan’s
level of 400 kg/ha, or New Zealand’s level of 1,275 kg/ha,
fertiliser use is likely to have serious environmental
implications for the region. The limits to beneficial fertiliser
application are based on soil type, agroclimatic conditions,
and crops grown. Estimates of the theoretical “maximum”
level for selected countries of the region, based on rates
recommended for various crops and their acreage in that
country, are given in the accompanying table.

Saleem Ahmed (1995). Agriculture-Fertiliser Interface in
Asia: Limits to Growth and Sustainability. Oxford &
IBH Publishers, New Delhi.

Source:

Fertiliser (NPK) Use in Asia: Current (1990) and Theoretical Maximum Use
Country

Actual 1990 NPK use
m mt*

kg/ha

Theoretical max. level
of NPK use**
m mt

kg/ha

1990 use as per cent of
Theoretical maximum

South Asia
Bangladesh

933

68

2,055

150

12,561

77

18,029

110

70

73

20

455

130

15

Pakistan
Sri Lanka

1,893
171

107
122

4,036
309

228
221

47
55

South-East Asia
Indonesia

2,510

108

4,756

205

53

Malaysia

952

194

892

182

107

Philippines
Thailand

588
301

52
62

1,174
2,434

103
144

50
43

27,077

197

26,714

194

101

1,839

533

1,180

347

154

970

484

770

395

123

India
Nepal

East Asia
PR China
Japan
Republic of Korea

* Million metric tonnes; ** Based on 1990 net cropped area.
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Table 9.12:

Consumption of Pesticides in
Selected Countries of Asia and
the Pacific, 1975-77 to 1982-84
Average annual pesticide use
(Metric tonnes of active ingredient)

Country

1975-77

1982-84

Afghanistan
Cambodia
PR China
India
Indonesia
Japan
Republic of Korea
Myanmar
Pakistan
Philippines
Thailand
Viet Nam

1,000
1,593
150,467
52,506
18,687
33,960
4,675
3,721
2,120
3,547
13,120
1,693

605
833
159,267
53,087
16,344
32,000
12,273
15,300
1,856
4,415
22,289
883

Total

287,089

319,152

Source:

World Resources 1992-93.

which are very effective agents of biological control for
many pests. Ingestion of certain amounts of poisons
may also reduce fertility rates of birds and other wildlife
resulting in a decrease in overall population of such
species. The characteristic effects of some of the major
pesticides are given in Table 9.13. Even carefully
applied pesticides can dissipate in the air as vapour, be
carried by surface water runoff or leached through the
soil into groundwater reserves. Pesticide contamination
of both surface and ground water, for example by
Atrazine, has become increasingly common in recent
years. In Pakistan, for example, a groundwater
sampling programme in the cotton growing areas of
Faisalabad in Punjab province revealed pesticide
contamination in all of the samples taken, ranging from
depths of 10 to 12 metres.
Pesticides can also contaminate wildlife
indirectly. The poisoning of bees and other pollinators,
of birds feeding on contaminated seed, and of reptiles
and mammals feeding on contaminated rodents has
been extensively documented over the years. Many
modern pesticides are particularly toxic to water
dwelling insects, plankton, crustaceans, and fish. Even
low levels of Atrazine in streams, ponds and estuaries
can harm whole ecosystems, inhibiting algae and
plankton growth and affecting the diet and reproduction
of fish and other organisms (see Chapter 3).
A less obvious but potentially devastating effect
involves the ability of pesticides to interfere with the
endocrine and immune systems of animals, including
humans. The endocrine system regulates the production
and function of hormones that control everything from
reproduction to the development of young. The amount

of pesticide needed to trigger damage can be small,
leading scientists to fear that present contamination
levels pose an imminent risk of population wide effects
on some wildlife species. Toxic effects may also be
exacerbated by the persistence of a pesticide;
compounds such as DDT and dieldrin can linger in the
environment for decades (see Chapter 16).

F.

M echanisation and Im pacts

During the early 1970s, 78 per cent of the
cultivated area in the developing countries of the region
was farmed with hand tools and draught animals.
However, by the 1980s, the use of tractors was
increasing by about 4.7 per cent annually. In 1992, it is
estimated that there were 5 million tractors in the
region, over half of which were in developing
countries. Examples of their increased use during the
1980s are in the Republic of Korea and Indonesia,
where the number of units more than trebled as
ploughing and seeding were mechanised, and India
and Pakistan where their numbers doubled.
Harvesting, threshing and cleaning operations for
wheat and rice are als o becoming increasingly
mechanised. Although these operations are still carried
out using traditional methods in many countries, the
use of the small stationary thresher operated by human,
animal or mechanical power is becoming more popular.
Given that advanced engineering facilities,
technical skills, managerial expertise and capital are
needed for the production of tractors and tractor-drawn
implements, developing countries of the region are at
different stages of agricultural mechanisation.
(Table 9.14) Taking into account procurement methods
for tractors and allied equipment, the 27 countries may
be classified into four groups.
Based on the experience of 90 developing
countries from across the globe, FAO estimates that
power requirements rise proportionally with extension
of harvested area, but only by 20 to 70 per cent with
the increase in yields. Accordingly, in the Asian and
Pacific Region, with harvested area expansion virtually
at an end, power requirements may grow between 0.6
to 2.1 per cent per annum, as against a 3.0 per cent
target growth in yields. Most of this growth is likely to
be due to the deployment of tractors, owing to the slow
growth in numbers of draught animals: half the draught
animals of the region are in two countries, India and
Pakistan, where the shortage of cultivatable land and
the rapidly growing demand for livestock products has
put heavy pressure on draught animal stocks. Much will
depend, however, on the policies and approaches to
mechanisation adopted by the various countries.
Socio-economic conditions and political
orientation determine the extent and pace of
agricultural mechanisation in a country, with policies
and strategies often varying with the attitudes of policy
makers. Most developing countries of the region have
approached agricultural mechanisation with extreme
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Table 9.13:

Major Pesticides and Their Effect on Living Organisms

Type

Examples

Persistence/effects

Chlorinated Hydrocarbon

DDT, aldrin, dieldrin, endrin, heptachlor,
toxaphene, lindane chlordane, kepone, mirex

High (2-15 years)

Organophosphates

Malathion, parathion, monocrotophs
methamidophos, methyl parathion, DDVP

Low to moderate (normally 1-12 weeks,
but some can last several years)

Carbamates
mexicabate, aldicarb, aminocarb

Carbarly, maneb, pnopoxor

Usually low (days to weeks)

Pyrethrodis

Pemethrin, decamethrin

Usually low (days to weeks)

Contract

Traizines such as atrazine and paraquat

Kills foliage by interfering with
photosynthesis

Systemic

Phenoxy compounds such as 2,4-D, 2,4,5-T
substitutes ureas such as diuron, norea, fenuron,
and other nitrogen-containing compounds such
as daminosize (Altar), glyphsate

Absorption creates excess growth
hormones; plants die because they cannot
obtain enough nutrients to sustain their
greatly accelerate growth

Soil steniants

Trifluralin, diphenamid, dalapon, butylate

Kills soil microorganisms essential to
plant growth; most also act as systemic
herbicides

In secticides

Her bicides

Source:

Miller, G.T. Jr. (1990) Living in the Environment, Wadsworth, Belmont, California, p. 551.

Table 9.14:

Stages of Agricultural Machinery
Production in Selected Countries
of Asia-Pacific

Stage

Countries

Group A: Import fully assembled
units

18 countries including
Bangladesh, Bhutan

Group B: Import partially
assembled units for assembly
Group C: Manufacturing facilities
for 20-30 per cent local content

Sri Lanka

many are also actively encouraging the development of
local industries to supply external markets for heavy
machinery (e.g. India, Peoples’ Republic of China and
Republic of Korea).

V.

Group D: Manufacturing facilities
for 50-60 per cent local content

Islamic Rep. of Iran,
Indonesia, Pakistan,
Philippines, Malaysia
PR China, India, Republic
of Korea

caution, given its potentially serious implications for
labour forces. Exceptions are countries such as
Republic of Korea and Malaysia, which are aiming for
vigorous mechanisation in order to transfer labour from
agriculture to industry. Some countries also use
mechanisation very selectively to solve labour shortages
in certain areas. These include India, Islamic Republic
of Iran, Pakistan and Thailand, and to a lesser extent
Indonesia, Philippines and Sri Lanka. Notwithstanding
their caution, almost all of the developing countries of
the region are placing a strong emphasis on research
and development in agricultural mechanisation, and
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Food production in Asia and the Pacific has
increased substantially over the past 25 years, primarily
to feed the burgeoning population of the region, since
the region as a whole is a net food importer. The major
contributing factors to the improved performance of the
agricultural sector include market oriented policies,
enlarged private sector participation, enhanced
competition and the attraction of foreign investment.
Although the overall share of agriculture in the region’s
GDP has declined from 30 to 22 per cent in the past
25 years, agriculture still remains the mainstay of the
economies of many of the developing countries, where
economic policies remain strongly linked to agricultural
development. Even in the more industrialised countries,
food security and agro-industries have a strong impact
on national economic and development policies.
The agricultural sector looks set to change
significantly in years to come, with the development of
global market economies following the GATT World
Trade Agreement. The issue of agricultural subsidies is
likely to receive close attention, with the tendency
being to do away with food subsidies, water subsidies
and the like, and only implement them in the event of
natural disasters, such as famine or flood.

AG R IC U LTU R E

At present, agricultural policy in most developing
countries is geared towards the goals of the ‘green
revolution’, i.e. increasing yields through optimisation
of resources, research and development in agricultural
practice and the issue of providing credit and support
to farmers. Whilst many of these issues are compatible
with environmental protection, it is clear that the
long-term mitigation of the environmental impacts of
farming will only be achieved by a substantial review of
agricultural policy and its sustainability. Agenda 21
provides a list of programme areas in this context
(see Chapter 23).

A.

Program m es for Sustainable
A griculture

The major strategy for agriculture development in
the region centres around the difficult problem of
balancing the maintenance of food security against
minimising the adverse environmental impacts of
intensive agricultural practice. Policies concerning land
degradation (erosion, siltation, water logging and
salinity) and pollution have been discussed in Part I of

B ox 9.3:

the report. Presently, some countries have introduced
concepts of integrated pest management (IPM)
(Box 9.3) and integrated nutrition management (INM)
into their farming system. For example, in 1992 Japan
started addressing the issue of sustainability in its
agriculture development strategies and policies. Two
major technologies introduced in this regard were
time-release fertiliser and IPM. In addition, to reduce
excessive use of chemical fertiliser, animal waste is
processed into fertiliser by livestock farmers. The
government helps by establishing facilities to process
the manure, by setting up demonstration farms and by
providing extension services (FAO 1993).
Considerable achievements have been made in
adopting these practices, even in developing countries of
the region, without adverse impact on production. The
IPM and INM programmes, for example, have been
highly successful in Indonesia providing farmers with
innovative technology aimed at minimising pesticide and
fertiliser use. The majority of the participating rice
farmers reduced pesticide and fertiliser use, whilst
maintaining yields (FAO 1992). India is also promoting

B otanical Pest C ontrol: A Traditional Strategy B eing R ediscovered

Botanical pest control is not new; it was the chief
pest control strategy before World War II. There are a
variety of plants which have pest control properties. They
range from tiny moss and lichen to giant trees, from grasses
and sedges to legumes, and from desert cacti and
succulents to tropical rainforest trees. They also occur in
varied environments all over the world, from torrid
equatorial to the frigid polar regions. However, the unique,
non-poisonous, and environmentally friendly manner in
which extracts from South Asia’s Neem tree control
agricultural pests has re-awakened interest in botanical pest
control.
Neem extract works in a unique manner, with
repellent, antifeedant and insect growth modifying
properties. More than 250 pest species , including
economically destructive ones, such as locusts and mites,
nematodes and termites, beetles and worms, and plant
fungal, bacterial, and viral diseases are controlled by Neem
leaf, seed, and other extracts. The active ingredients of
Neem are safe for humans, domestic animals, wildlife, and
predators and parasites of plant pests.
Traditionally, many Indo-Pakistani farmers simply
mix a “handful” of air dried Neem leaves with stored
foodgrain; others apply Neem leaf paste inside the earthen
storage container. Neem leaves are similarly used to protect
clothing, books, and other valuables from termites,
silverfish and moths. South Indian cardamom and vegetable
growers incorporate 100-250 kg/ha of Neem “cake” (the
residue left after oil is extracted from the seed) into the soil
for controlling nematodes and other soil borne pests. More
recently, two US companies have refined a chemical from
the Neem “soup”, and are marketing Neem-based pesticides
in the USA. Neem also has numerous traditional medicinal
uses, such as for controlling diabetes, malaria, jaundice,

acnes and rheumatism. It is also used as termite resistant
construction material, as fuelwood, and for making
germicidal soap, toothpaste and cosmetics.
Among other plants used for pest control in the
Asian and Pacific Region are “made de Cacao” (Cliricidia
Sepium) in the Philippines. Farmers put twigs of this plant
in rice fields for stemborer control; others spray diluted
“chili” (hot pepper) paste for controlling foliar pests. In
Nepal’s Kathmandu valley, farmers used to insert twigs of
“titey patee” (Artemisia spp.) in rice fields to prevent
stemborer attack: a practice subsequently abandoned in
favour of more convenient chemicals. In Timor, grain is
stored in baskets woven from Corypha utan palm leaves to
protect it from rodents.
In spite of rich knowledge and experience, botanical
pest control is limited to traditional and poorer farmers. In
addition to uncertainty about effectiveness, the main
constraints are non-availability of materials and labour
needed for collection, processing and application.
Increased research is needed to confirm the
effectiveness of various plant species. Incentives for
promoting and propagating botanical pest control materials
are also needed. In addition, policies for registering
“pesticides” need re-thinking. Under most current national
laws, crude plant extracts cannot be registered. The
Government of India has recently relaxed rules for
registering Neem based pesticides. As a result, some
entrepreneurs have started processing and marketing Neem
based pesticides, and other countries are beginning to
follow the Indian example.
Source:

Summarised from Ahamed S. (1994) Biopesticides in
Asia and the Pacific Region: Current Use and Future
Prospects.
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IPM and INM, and has launched various other
programmes to minimise land degradation caused by
agriculture. These include agroforestry practice, which
has been shown to be a key component of sustainable
agriculture, particularly in developing countries with
subsistence agriculture. Other developments have been
in People’s Republic of China, where scientists have
developed bio-fertilisers which are environmentally
sound and can replace the chemical variety (NEPA 1994).

B.

M acro-Econom ic R eform s

Agricultural subsidies and market supports are
the major agricultural sector policy strategies pursued in
most countries of the region. However, these are the
same policies which tend to encourage unsustainable
and environmentally degrading agriculture practices.
For example, these policies make it profitable (from
farmers point of view) to cultivate marginal lands which
would otherwise be left uncultivated. Likewise,
subsidies on fertiliser and pesticides encourage farmers
to overuse or misuse them, creating serious
environmental impacts. This is the case in most
developing countries of the region. Comparisons in
1990 US dollars show that the fertiliser subsidies bill in
India has grown nearly 40 fold, from US$ 57 million
during 1973-74, to US$ 2.63 billion by 1989-90. As a
share of GDP, these subsidies increased from 0.1 per
cent to 1.2 per cent over the same period. Similarly, in
Indonesia, subsidies on fertilisers and pesticides during
1983-84 were about US$ 330 million, increasing to a
peak of US$ 643 million in 1986-87 (Brandon and
Ramankutty 1993).
However, governments in recent years have
managed to significantly reduce agricultural subsidies
through economic restructuring. For example, in
Indonesia, the pesticide subsidy was abolished in 1988-89
due to a combination of environmental concerns, the
reduced effectiveness of pesticide applications in
general and the successful introduction of integrated
pest management.
Nevertheless, the situation is still disappointing in
relation to water use, particularly for irrigation, where
the resource is often totally free of charge. In most
cases, charges are insufficient to cover even the
essential operation and maintenance costs of the
system, in addition to being no deterrent to inefficient
use of the resource. The entire problem is selfsustaining, whereby poor maintenance leads to high
delivery losses and a reluctance on the part of farmers
to pay for delivery. Furthermore, over-use of the supply
can also lead to waterlogging and salinity, which again
undermines farmers ability to pay for the service. It has
been estimated that improving the efficiency of
irrigation in the Asian and Pacific Region by only 10 per
cent would save enough water to meet all residential
needs worldwide (Kingsley et al 1994). In response to
this, many countries are now in the process of
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developing cost-recovery mechanisms for their
irrigation systems.

C.

Institutional R eform s

Institutional reforms include both reforms to the
land tenure system and the strengthening of
institutional capacity to manage research and
development in the agriculture sector, especially in
sustainable agriculture. It has been shown that secure
tenureship encourages farmers to practice sustainable
land management, whereas the absence of any land
rights only promotes short-term exploitation and
subsequent land degradation. Examples abound
throughout the region: in Java, a transition from a
shifting cultivation system with poorly defined property
rights to an agroforestry system with well defined rights
resulted in high levels of investment for controlling soil
erosion; in Viet Nam, policy reform giving long-term
land leases to farmers have led to an increase in soil
conservation measures; and in India, there is strong
evidence that where land is owned by the farmer, land
prices reflect conservation efforts thus providing a real
incentive for sustainable management (Brandon and
Ramankutty 1993). Unsecured tenure can also deprive
farmers of access to credit for land improvements, since
they can offer no collateral.
Institutional measures to protect the environment
include the widespread formulation of national landuse
plans, providing guidelines for the appropriate use of
land resources based on bio-physical and climatic
conditions. Though such plans, and their associated
policies and programmes were originally conceived for
improving land productivity and making optimal use of
land resources, their potential for environmental
protection has long since been recognised. For
example, in the hill regions of India and Nepal,
horticulture has been widely promoted in an attempt to
improve soil conservation. Other institutional measures
for protecting the environment include:
•
provision of credit facilities to small farmers,
enabling them to invest in land improvement
measures;
•
strengthening of agricultural extension
programmes to raise environmental impact
awareness amongst farmers; and
•
involvement of user’s groups and communities in
the operation and maintenance of irrigation
systems.
Research and development remains a high
priority for the agricultural sector in the region. In
particular, the realisation that the future of agriculture
and food security may depend heavily upon
biotechnology has encouraged widespread activity and
research in this area. A spinoff from this research is that
biotechnology as a science and industry has a very high
international trade potential, and may bring substantial
economic, as well as agricultural benefits to the region.
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9.5:

Agricultural practices need to be in harmony with the
environment.

V I. C O N C LU SIO N
The major challenge facing agriculture
development in the Asian and Pacific Region centres
around the difficult problem of reconciling the
maintenance of food security with minimising the
adverse environmental impacts of intensive agricultural
practice. Although food production in the region has
increased substantially over the past 25 years, this has
only just kept pace with the growth in population, and
the region remains a net food importer. This problem is
highlighted by the fact that average food availability
falls below requirements in eight countries of the
region: Bangladesh, Mongolia, Cambodia, Nepal, Sri
Lanka, Viet Nam, Lao People’s Democratic Republic and
Thailand. Furthermore, average availability is just above
the requirement for India and the Philippines, i.e. food
requirements would only be met in full if distribution
were perfect.
The food gap may be broadly related to land
pressure. For example, Bangladesh, Nepal, Sri Lanka
and Viet Nam are among the non-industrial countries
with high pressure on arable land. Average per capita
arable land in the region is significantly less than the
world average. Despite the fact that it is expanding by
about one million hectares per year, population growth
is still outpacing agricultural expansion. In some
countries, such as Bangladesh and India, the pressure
on the land is compounded by land fragmentation,
which has further reduced the average size of land
holdings and made them altogether inefficient and less
productive. In addition, the uneconomical size of these
holdings forces many farmers to move to forests and
marginal lands, or to migrate to cities, thereby
increasing the pressure on these environments.
Irrigation’s contribution to food security in the
region is widely recognised, particularly in People’s
Republic of China, India, and Pakistan, where it
accounts for up to 55 per cent of agricultural output.
Yet irrigation is capital intensive, absorbing as much as
half of the total agricultural investment budget of a
country. Furthermore, once established, irrigation
projects have tended to become heavily subsidised. It

has been estimated that subsidies to irrigation schemes
in some Asian countries is as much as 90 per cent of
their operation and maintenance costs. With this level
of market distortion, it is hardly surprising that wateruse efficiencies can be extremely low, often resulting in
waterlogging and salinisation. In many cases, costrecovery is insufficient to cover even the essential
operation and maintenance costs of the system, in
addition to being no deterrent to inefficient use of the
resource.
The critical shortage of land for further
agricultural expansion is compelling the need for
increasing yields through intensification. In the past,
yields have been closely related to the increasing
application of fertilisers and pesticides. Until 1965,
fertiliser had been estimated to be responsible for up to
10 per cent of the production increases in the majority
of South and South-East Asia. By the 1980s, this
contribution is estimated to have risen to between 24
and 64 per cent. Yet even during the 1980s, diminishing
returns could be discerned, for example, in the
developing countries of the Asian and Pacific Region,
mineral fertiliser consumption increased by 6.4 per cent
per annum during 1982-92, but cereal yields increased
by only 2.1 per cent per annum. A likely cause of this
problem is the extensive use of nitrogen based
compounds, which can destabilise the soil nutrient
balance and lead to reduced yields. Moreover, there is
now considerable evidence that the leaching of fertiliser
into water bodies is a significant source of water
pollution, in particular, excessive levels of nitrates and
other nutrients resulting from fertiliser application are a
major cause of eutrophication in surface water
throughout the region.
Every year since 1986, the Asian and Pacific
Region has imported pesticides worth US$ 1 billion,
many of which are banned or restricted for health and
environmental reasons in their country of manufacture,
e.g. DDT and Chlordane. During this pe riod,
indigenous production of pesticides also expanded. For
instance, India increased its pesticide production 13
fold during the decade 1970-80, and now meets 90 per
cent of domestic demand. Besides other impacts on
human health and biodiversity, a potentially devastating
effect of pesticides involves their ability to interfere
with the endocrine and immune systems of animals,
including humans, which regulate the production and
function of hormones that control everything from
reproduction to the development of young.
In conclusion, governments across the region are
increasingly recognising the need to reconcile the
objectives of food security and environmentally sound
agricultural development. Although significant
achievements have been made to date, through
institutional reform, environmentally sound farming
practice and macro-economic policy reforms, the
challenge for the future is to further enforce the
concept of sustainable agriculture across the region.
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10.1:

Sustainable industrial development demands checking of pollution.
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I.

A.

IN TRO D U C TIO N

The industrial sector is one of the most dynamic
sectors of the economy and plays an essential role in
economic development and the alleviation of poverty.
If environmental considerations are not effectively
integrated into the design of industrial processes,
however, severe problems can result. Industry
consumes 37 per cent of world energy and emits 50 per
cent of world’s carbon dioxide, 90 per cent of world’s
sulphur oxides and nearly all of the toxic chemicals.
Concentrations of heavy industry have caused severe
local environmental damage and global environmental
threats such as Global Warming and Stratospheric
Ozone Depletion. Whilst industrial expansion has
always been regarded as essential to economic
development, resource conservation and pollution
control has been regarded as a secondary consideration
or even as an actual constraint on wealth creation.
Recently, however, the severity of some of the local
impacts of industry and the high cost of remediation
once environmental damage has occurred has led to a
dramatic change in these attitudes.

II.

TH E IN D U STR Y -EN V IRO N M EN T
R ELATIO N SH IP

The main adverse environmental effects of
industry in the region arise from three categories of
activity:
•
manufacturing;
•
mining; and
•
construction.

Figure 10.1:

M anufacturing

An industrial process basically involves extraction
and exploitation of materials from the natural resource
base and creation of useful products. Figure 10.1
illustrates activities extending over the entire chain of
events, from raw material extraction or pre-processing,
through the manufacturing processes themselves, right
up to the disposal of the discarded products. At each
stage in the process there will be wastes which will
enter into the environment as pollution.
The environmental effects of manufacturing
industry fall into two broad categories as follows:
•
the depletion of non-renewable natural resources
such as fossil fuels (industry is the major
consumer of energy), minerals and construction
materials; and
•
the emission of wastes and polluting substances
to air, water and land.
The extent of the potential for damage by an
industrial installation depends on its size and nature
and, to some degree, on the technology of production.
A concise review of the impacts of manufacturing
processes on the various constituents of the physical
and human environment is presented in Table 10.1.

B.

M ining

The depletion of non-renewable resources is one
of the major impacts brought about by industrial
development. Ideally, for sustainable development a
resource mix should be selected from the environment
whose aggregate regeneration rate matches that of

Industrial Production Flow Chart
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consumption. When consumption rises, resources with
a shorter renewal time should be added to the package
in use while those with a longer renewal time should
be dropped. However, history has generally seen the
opposite courses of action taking place.
Major users of non-renewable resources in the
Asian and Pacific region are the energy sector
(discussed in Chapter 11) and the mining sector, which
covers an enormous variety of activities and potential
environmental effects. Mineral extraction and, to a
lesser extent, mineral processing are almost always
environmentally harmful, the problems varying greatly
with geographical and climatic conditions, as well as
with the type of mining operation and the
environmental protection measures in place. Box 10.1
describes some of the adverse effects of nickel mining
and associated activities in New Caledonia and some of
the approaches used to manage them.
In all cases, considerable care is needed to
control waste water from ore processing and rainwater
runoff contaminated with toxic minerals. Unregulated
discharge of contaminated water, particularly into
sluggish rivers, can be disastrous. Non-ferrous metals,

B ox 10.1:

M ining A ctivities in N ew C aledonia

Mining begins with prospecting. In New Caledonia,
prospectors began by burning the vegetation away to give
them better access to the countryside (this can cause
landslides, see Chapter 17: Natural Disasters). Next, dirt
roads, first for prospecting and later for mining traffic, were
built everywhere on the mountain sides. Nickel is strip
mined so over 500 million tonnes of overlying material had
to be stripped away to access the ore. In some areas
where the ore is shallow, the mines are very extensive,
sometimes covering whole mountains. The average area
cleared is about 20 hectares per million tons of ore
produced. On average, 5 million tonnes of ore per year
result in 25 million tonnes of tailings. The mines of Thio,
for example, produced 20 million tonnes of ore and
produced 100 million tonnes (40 million cubic metres) of
tailing. When cyclones pass and heavy rains come, even
very old sites slump and erode. The mud slides and eroded
soils contaminate rivers and eventually end up in the
coastal waters. The fringing reefs and the lagoon have
been badly degraded by this sediment. Dust from the
trucks and machinery created a zone about 100 to 200
metres on either side of the roads where pastoral animals
cannot graze. The nickel factory discharged a continuous
plume of back smoke. As it is adjacent to the city of
Noumea, the smoke blanketed the tourist centre when
winds blew from the Northeast. In 1981, tests at Baie de
Koutio where the nickel foundry outlet discharges, found
elevated levels of nickel, arsenic and lead. They also
showed phenol, hydrocarbons, hydrogen sulphide, PCB
and pyraline. At the head of the bay, nitrites, nitrates and
phosphates were elevated above ambient levels.
Mining represents a vital part of New Caledonia’s
environment. In 1993, the industry exported US$ 387.47
million of nickel and chrome products and employed
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in spite of their relatively low volume of production,
pose a significant threat because they require hazardous
processes and create toxic byproducts during mining
and refining. Additionally, the mining of low grade
ores, especially in aquatic environments, requires that
extremely large quantities of rock and overburden are
removed and processed. Furthermore, potentially toxic
chemicals as well as inorganic reagents (zinc and
copper sulphate, sodium cyanide and sodium
dichromate) are used in processing certain ores. The
tailing left after the metal extraction contain residues of
both the minerals and flotation agents.
Some ores contain considerable quantities of
sulphates which are transformed in the environment by
oxidising processes into sulphuric acid. Other problems
associated with mining operations, besides physical
change, are noise, dust and high radon levels. Worker’s
health is a serious consideration in all mining
operations.
Despite such impacts on environment, the
mining sector continues to significantly contribute
directly and indirectly to the economic growth of the
Asian and Pacific region. Mining is an economically

1,953 people. But tourism is also a highly valuable
industry, employing more people over a greater range of
the social spectrum. The obvious degradation of the
landscape and coastal areas plus the air pollution from the
nickel plant, was a serious drawback to the development of
tourism as well as a danger to the natural environment of
the island.
The Government is committed to corr ecting
environmental problems associated with mining activities.
Although regulations have been in effect for 15 years, mine
inspectors and environmental impact assessments have only
been required since 1992. Today there are 14 zones on the
island, covering 19,430 ha, which are protected from
mineral prospecting or mining. Many of these sites contain
important mineral resources, but they also have important
vegetation or wildlife, act as wildlife corridors, and are
valuable for tourism and science.
New mining techniques were introduced to abate
the environmental impact of the mines. Sedimentation
barriers hold the mine overburden. Attention is given to
existing water catchment systems or primary vegetation.
Mines must sculpt settlement basins and terraces to lessen
or prevent sedimentation of the waterways and coastal
areas. The policy also limits road building into the mine
sites to a minimum, maintain the surrounding vegetation as
an organic buffer zone around the mines and roads.
Prospecting is now done by helicopter to eliminate the
need for smaller roads. After mining is complete, efforts
are made to revegetate the sites. This is, however, difficult
as the soil often contains high levels of toxic minerals.
These measures are likely to mitigate the adverse
environmental impacts of mining in New Caledonia.
Source:

ESCAP (1995). State of the Environment Report in the
Pacific, unpublished.
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viable industry for many countries in the region and
generates tremendous economic benefits. Figure 10.2
illustrates the trend of mining production in the world
and in the Asian and Pacific region. It can be clearly
seen that, since the end of 1980s, mining production
has been declining in the world and in the developed
countries of the Asian and Pacific region, but has
soared in its developing countries.

C.

C onstruction

The construction industry produces key
infrastructure components essential for economic
development. In recent years the Asian and Pacific
region has experienced high pressure on its existing
infrastructure leading to rapid growth of construction of
transport systems, utilities and office developments.

Figure 10.2:

Mining Trends in the World and
Asia-Pacific
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Figure 10.3:
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Although the extent of adverse environmental
impacts from the construction sector is not so high as in
the case of the other industrial sectors, major impacts
do occur including:
•
water, air, and land pollution, and ecological
destruction from industries producing
construction materials (e.g., bricks, cement,
asbestos);
•
the extraction of construction materials (building
stone, marble, lime) from geological deposits,
disrupting the physical form of landscape and
destroying land cover while also polluting water
and emitting dust into the atmosphere;
•
dust emission during construction activities, land
vibration and production of construction waste
and rubble;
•
large scale construction industry often creates
risk of accidents and health hazards.

1992

Figure 10.3 shows the trends of industrial
production in the whole world, Asia and the Pacific as
a whole and developing countries in the region for
1982-1992. It can be clearly seen that the industrial
production index moved up steeply in case of the Asian
and Pacific countries while it registered only a
moderate growth averaged over the whole world. The
growth in the developing Asian and Pacific countries
was even more pronounced.
Analysis of these trends reveals the nature of
economic restructuring that has occurred in the
different regions of the world. The developing
economies with low level of industrialisation are
gradually shifting their dependence from agriculture to
the industrial sector while developed economies, with a
high level of industrialisation, are shifting from the
industrial to the service sector.
This pattern of restructuring is further elucidated
by Table 10.2 showing the GDP composition of
different sub-regions and countries of the Asian and
Pacific region. The agricultural share in the GDP
dropped in all sub-regions of Asia and the Pacific. The
most significant decline (6-7 per cent) occurred in the
ASEAN and the South Asian sub-regions, even though
the economies of the countries of these regions have
performed well in the recent years, but all countries of
the Asia and Pacific region experienced a structural shift
from agriculture to industry, although to varying
degrees.
Illustrating the percentage share of the industrial
sector in GDP for the year 1990, Figure 10.4 compares
the status of industrialisation in each sub-region.
Developed Economies and Newly Industrialised
Economies (NIEs) derive more than one third of their
GDP from their industrial sectors. Among developed
economies, Japan is most industrialised, with 40 per
cent contribution to GDP from industry, while New
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Zealand’s industry sector accounts for a share of only
29 per cent. Hong Kong stands out as the first Asia and
Pacific regional economy which has demonstrated a
structural shift from industry to service sector.
Figures 10.5 (a), (b) and (c) show average annual
growth rates of manufacturing, mining and construction
sub-sectors of the industry sector in the Asian and
Pacific region. While each sub-sector can be seen to
exhibit an upward trend, the relative share of the
manufacturing sector dominates industrial production
in every sub-region, i.e., the manufacturing sector
accounts for most industrial activity.
The rapid trend of industrialisation in the Asian
and Pacific region seems to be following a series of
phases of industrial development. In the earliest phase,
an economy is likely to depend on relatively abundant
endowments of either natural resources or labour. As
the economy begins to face rising labour costs, it is
forced to shift the emphasis of its investment away from
labour-intensive production towards physical capitalintensive production. Finally, the economy moves
towards a higher stage of industrial development in
which human-capital and technology-intensive
industries begin to drive the growth process.

IV.

TH E EN V IRO N M EN TA L IM PAC TS O F
IN D U STR Y

An expanding industrial sector adds considerable
pollution load to the environment. It affects the
pollution load in two fundamental ways. First, the total
volume of pollutants is increased in the short and
medium terms. Second, the pollution intensity – that is
the amount of pollution generated per unit output – is
changed. It can be expected that in the long term, the
adoption of cleaner technology or structural shift from
industry to service may cause a decline in pollutant
loads. However, neither shift seems to be in sight in
much of the region.

10.2:

Derelict land resulting from tin mining.
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The severity of the industrial pollution problem
varies widely in different locations depending primarily
on the nature and the density of industrial units. In
Japan, NIEs, ASEAN and the People’s Republic of China
concentration of industry is relatively high, leading to
higher loads of pollutants. Industry tends to be
concentrated into well defined areas which exacerbates
the pollution problem. For example in People’s
Republic of China and Indonesia the top 10 per cent
industrialised areas contribute 82 per cent and 58 per
cent respectively of the total industrial output.
However, the industrial output in India is more evenly
distributed geographically. The top, second and third
10 per cent of industrial areas account respectively for
28 per cent, 22 per cent and 18 per cent of the total
industrial outputs (Brandon & Ramankutty 1993).
The environmental impact of industry in the
region are manifested in five major types:
•
consumption of renewable and non-renewable
natural resources;
•
air pollution (e.g., carbon dioxide, carbon
monoxide, particulate matter, sulphur dioxide);
•
water pollution;
•
solid waste;
•
toxic and hazardous waste.

A.

C onsum ption of N atural R esources

Industrial development puts heavy demands on
natural resources, especially on the non-renewable
fossil fuels and mineral resources. Figure 10.6 is a
graphical representation of the energy consumption by
the industrial sector in the different regions of Asia and
the Pacific in 1980 and 1990.
It can be seen that during 1980s, energy
consumption by the industry sector increased in each
sub-region of Asia and the Pacific while in comparison
it remained almost unchanged in USA. Table 10.3
10.3:

Oil spills can result from the shipbreaking industry.
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Table 10.2:

GDP Composition (per cent share by sector)

Countries/areas
NIEs
Hong Kong
Republic of Korea
Singapore
ASEAN
Indonesia
Malaysia
Philippines
Thailand
South Asia
Bangladesh
India
Myanmar
Nepal
Pakistan
Sri Lanka
People’s Rep. of Ch in a
Pacific Islands
Fiji
Papua New Guinea
Developed Econ om ies
Japan
Australia
New Zealand
Countries/areas
NIEs
Hong Kong
Republic of Korea
Singapore
ASEAN
Indonesia
Malaysia
Philippines
Thailand
South Asia
Bangladesh
India
Myanmar
Nepal
Pakistan
Sri Lanka
People’s Rep. of Ch in a
Pacific Islands
Fiji
Papua New Guinea
Developed Econ om ies
Japan
Australia
New Zealand

Percentage Share of Agriculture

Percentage Share of Mining
1980

1990

9

5

1

0

7

8

1
14
1
27
31
23
26
21
34
42
34
48
58
27
27
30
31
23
33
4
3
4
8

0
8
0
19
20
19
27
14
28
38
28
50
54
23
21
28
27
22
29
3
3
4
9

0
1
0
7
9
10
2
3
2
10
1
1
0
0
1
0
10
0
13
1
0
6
1

0
1
0
10
15
10
0
5
1
0
2
1
0
0
4
0
11
0
15
1
0
6
2

6
8
7
6
6
5
8
5
4
5
4
2
7
4
6
4
5
9
4
10
10
8
5

5
9
6
8
6
4
0
18
4
0
4
2
7
4
5
5
4
3
5
9
9
11
5

Manufacturing

1990

Percentage Share of Construction

1980

1980

Industry Total

1990

Service

1980

1990

1980

1990

1980

1990

26
22
27
29
19
15
20
25
22
15
10
16
10
4
13
20
40
10
12
10
26
27
20
22

29
16
34
29
23
19
27
25
25
17
10
18
9
5
16
21
37
10
12
10
30
31
18
22

34
29
36
37
32
30
34
35
29
21
26
22
12
11
18
27
45
25
21
26
37
37
33
28

37
21
43
36
40
40
40
25
48
22
10
24
12
12
20
30
42
26
15
30
40
40
35
29

57
71
50
62
42
39
43
39
51
44
33
44
40
31
55
47
26
44
57
40
59
59
62
63

57
78
49
64
41
40
41
48
38
49
52
48
38
34
58
49
30
47
63
41
57
57
61
61

Source:
ESCAP, Statistical Yearbooks for Asia and the Pacific 1985 and 1992.
0 = Negligible i.e. below 0.5.
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shows industrial energy consumption for selected
countries. The industrial consumption of energy is
increasing rapidly in all countries. At the same time,
the main sources of primary energy in Asia and the
Pacific remain fossil fuels as illustrated in Figure 10.7,
which shows the consumption of the solid, liquid and
gaseous fuels.
Three observations are made: first, the relative
proportions of fossil fuels per unit of energy
consumption is much higher in the developing
countries than the developed ones; second, gaseous
fuel consumption in the developing countries is quite
low while solid fuels are the predominant source of
energy; third, solid fuels dominate in People’s Republic
of China and South Asia.
Figure 10.8 shows the percentage share of final
energy consumption by the industry sector for the
various groupings of countries within Asia and the
Pacific. Although, this share is declining across the
board (except in People’s Republic of China), the
industrial sector continues to be the major consumer of
energy. For example, Chinese and Japanese industrial
sectors account for 65 per cent and 52 per cent of total
energy consumption respectively. Despite considerable
inter-country variations, and regardless of the stage of
industrialisation a country is in, industry is the largest
source of energy consumption in both developed and
developing countries of the region.
Figure 10.9 shows a trend of improvement in
energy requirement per unit of production. This trend
suggests that industrial development in the Asian and
Pacific region is moving towards energy-efficient
production, which is a positive sign from an
environmental perspective, even though the absolute
industrial consumption of energy is growing.

Figure 10.4:

GDP and Industrial Growth Factors
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Figure 10.5 (a):

Manufacturing Growth Trends
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Figure 10.5 (b):

Mining Growth Trends
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Figure 10.5 (c):

Construction Growth Trends
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Figure 10.6:

Figure 10.7:

Industrial Energy Use
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Table 10.3:

Industrial Energy Consumption and Its Growth

Country/area

Industrial Energy Consumption (000 toe)

Growth Factor

1980

1985

1990

1980-1985

1985-1990

NIEs
Hong Kong

25,721
6,548

40,215
7,613

69,347
10,671

1.56
1.16

1.72
1.40

Republic of Korea
Singapore

19,173
3,474

32,602
3,753

58,676
6,778

1.70
1.08

1.80
1.81

ASEAN

30,616

41,699

69,604

1.36

1.67

Indonesia
Malaysia

10,133
5,054

18,632
6,511

30,765
12,319

1.84
1.29

1.65
1.89

Philippines
Thailand

8,595
6,834

7,989
8,567

10,109
16,411

0.93
1.25

1.27
1.92

South Asia

37,785

54,377

75,145

1.44

1.38

Bangladesh
India

1,479
30,586

1,612
44,400

2,082
61,796

1.09
1.45

1.29
1.39

558
83

722
108

701
110

1.29
1.30

1.00
1.02

4,294

6,557

9,193

1.53

1.40

785
–

978
–

1,243
–

1.25
–

1.27
–

97,877
311,745

85,390
412,885

88,455
525,949

0.87
1.32

1.04
1.27

Myanmar
Nepal
Pakistan
Sri Lanka
EAST ASIA
PR China
Japan
PACIFIC
Fiji
Papua New Guinea
Source:

–

–

–

144
252

141
279

174
303

–

–

0.98
1.11

1.23
1.09

ADB (1992).
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Figure 10.10 shows the trend of production of
iron bearing ore over 1982-1990 period in the world,
Asia and the Pacific developed and developing
countries. The world’s total production almost
stabilised toward the end of 1980s, while production in
Asia and the Pacific has continued to grow mainly due
to the growth in the developing countries of the region.
Table 10.4 shows the production of iron ore in
selected countries/territories. The decline in production
of iron ore in Japan indicates an increasing emphasis
on recycling and substitution of iron with other
substances. Such measures have not been instituted,
however, in developing countries.
Likewise, the industry sector puts tremendous
pressure on the land resources of the region. In
People’s Republic of China for example, 297,000
hectares of land was used for construction purposes in
1992, which exceeded the planned amount by 7.4 per
cent. Net occupation of cultivated land also rose from
the previous year. The number of development zones
of various types in 1992 increased to more than 2,700
from 117 in the previous year, while 80 per cent of the
designated development zones occupied arable land
(National Environment Protection Agency 1993).
Forest land and fertile agricultural land stocks are
increasingly being converted into industrial use.
Construction of industrial infrastructure and large scale
mining operations have consumed a significant amount
of prime land resources. This trend of conversion of
land use can have severe effects, on the physical
natural and social environments, and direct adverse
impacts on agricultural production and forest and
fishery resources (Box 10.2).

B.

Figure 10.8:

Industrial Energy Share
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The major sources of air pollution are
manufacturing, energy production and transportation.
In a sense, industrialisation is the underlying cause of
all air pollution. It is, however, useful to review the
share of air pollution caused directly by each economic
sector. Global statistics on air pollution by source are,
however, scanty. Some estimates suggest that
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Iron Ore Production in Selected
Countries of Asia and the Pacific

Countries

200

Iron Ore (000 mt)
1982

1986

1991

Malaysia
India

191
26,887

117
32,392

192
34,950

PR China
Japan

53,660
227

73,755
182

86,080
21

Australia

54,886

63,930

70,328

Source:
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B ox 10.2:

M ining and Traditional Land Tenure System s

In 1989, an Australian mining company approached
land holding groups of the Marovo Lagoon area in the
Western Solomon Islands. The company wanted to
prospect for gold and other minerals on the volcanic
islands bordering Marovo Lagoon. It would pay
representatives of land-holders fixed royalties to carry out
the prospecting. Compensation money would be given for
any environmental damage.
This was not the first negotiation with mining
compani es. A few years before another company
discontinued prospecting after a series of compensation
claims from land holders who argued that soil, valuable
trees and sacred forest sites had been destroyed. The
claims, still unresolved, made the islanders suspicious,
causing delays in the negotiations. The mining company
presented a detailed plan for monitoring environmental
impacts, but this caused even more distrust. The islanders
believed the company was the same one that still owed
them money, having changed its name.
In late 1989, reef-holding groups voiced their
concer ns, based on experiences from logging and
information about environmental problems caused by
mining elsewhere in the Pacific, that the upland mining
activities would harm the fishing in the lagoon. They

industrial sources contribute about 20 per cent of total
air pollution (UNIDO 1991), but this may be an
underestimate. In the Asian and Pacific region the
share may be greater since the main sources of
industrial energy are fossil fuels with a high share of
coal, which is highly polluting, while major air polluting
industries – iron and steel, fertiliser and cement – are
growing in the region.
Figure 10.11 illustrates the trend of cement
production, a major cause of air pollution. It is clear
that growth occurred largely in the developing
countries of the Asian and Pacific region. Similar trends
can also be observed in the case of fertiliser
(Figure 10.12) and pig iron (Figure 10.13) production.
The major air pollutants emitted by industry
sources fall into two categories:
•
those which cause local or regional deterioration
in air quality and therefore may have harmful
consequences to human health, ecosystems and
the built environment (e.g. particulates, and acid
gases);
•
those which contribute to global environmental
problems of global warming and ozone
depletion.
The principal global warming gas emitted is CO2
from combustion of fossil fuels, either directly or for the
production of electricity. The absolute flow of CO2 in
the Asian and Pacific countries (except People’s
Republic of China and Asian Developed) is small
compared with that in western developed countries, but
it exhibits a growing trend in all sub-regions over 1980-

pointed out that they, the ‘saltwater people’ and not the
‘bush people’ owned the lagoon. They insisted on entering
any negotiations on upland activities, saying, ‘We all know
that we people down by the sea are vulnerable to what
happens upstream. If the bush people make money by
having work done on their land that spoils our sea, then we
will no longer let them obtain food or money from that sea.’
The mining company withdrew as it became clear
that the land owners and reef holders would not tolerate
environmental damage from erosion and destruction of the
forest and lagoon resources. During negotiations, the
islanders made it clear they fully unders tood the
environmental dangers a nd the need for res ource
management planning. They could predict siltation
dispersal patterns across fishing grounds, lagoon and reef
areas.
While the western miners saw a simple formula –
extraction of the minerals = Cash – the people viewed
ownership as a complex interactive relationship with the
environment, including ecological, political, social, cultural
and spiritual obligations.
Source:

Hviding, E. (1992). ‘Upstream Development and
Coastal Zone Conservation: Pacific Islands Perspective
on Holistic Planning’. Greenpeace, San Francisco.

1990. However, in Japan, only 32.1 per cent of total
CO2 emission (206 metric tons of Carbon) originated
from the industrial sources. Until 1986, due to oil crisis,
Japan made continuous efforts to improve energy
efficiency and introduced industrial restructuring that
favoured shifting towards less energy intensive
industries. This helped keeping the CO2 level almost at
a constant level with increasing industrial output.

Figure 10.11: Cement Production Trends in
Countries of Asia-Pacific and
the World
2,500
2,000
1,500
1,000
500
0
1982

1984

Developing
Countries
of Asia-Pacific

Source:

1986
Year
Asia-Pacific

1988

1990
World

ESCAP (1993).

241

C H A PTER TEN

Figure 10.12: Fertilizer Production Trends in
Countries of Asia-Pacific and
the World
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Figure 10.13: Pig Iron Production Trends in
Countries of Asia-Pacific and
the World
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Figure 10.14: Trends in Consumption of CFCs and
Halons

Figure 10.14 compares the use of CFCs and
Halons – major substances responsible for ozone
depletion – in the Asian and Pacific region in
comparison to USA and EC. CFCs and halons are
industrial cleaning agents and refrigerants. Their
consumption in the developing countries has been
small compared to the developed countries, however
their use is declining rapidly in the industrialised
countries (see Figure 10.14) but seems to be expanding
rapidly in People’s Republic of China, Thailand and
Malaysia. (See also Chapter 6: Atmosphere and
Climate).
In Indonesia air pollution caused by industrial
sources has become an issue of serious concern. It has
been reported that Jakarta, which was recently
categorised as one of the most polluted cities of Asia,
receives 15 per cent of total suspended particulates, 16
per cent of NOx and 63 per cent of SO2 loadings from
industrial sources. In Surabaya, another industrial city
of Indonesia, industrial sector shares of these pollutants
are, 28 per cent, 43 per cent and 88 per cent
respectively, (World Bank 1994).
In Thailand as elsewhere, air pollution generated
by industries largely originates from energy
consumption. Although lignite and coal presently
constitute a small share of expected rapid growth in the
use of these fuels as industrial energy sources will
increase emissions affecting air quality. In 1991, Thai
industries (including manufacturing, construction and
mining) emitted some 13.2 million tons of CO 2
(15 per cent of the country’s total emissions), 208,500
tonnes of SO 2 (22 per cent of the country’s total
emissions), 70,000 tonnes of NOx and 351,000 tonnes of
suspended particulate matter (SPM) (56 per cent of the
country’s total emissions) (Government of Thailand
1992). In Thailand the major industrial sectors causing
air pollution are non-metal industry, food processing,
pulp and paper and the textile industry. Table 10.5
shows percentage shares of total emissions contributed
by these industries.
In People’s Republic of China also, industrial
activities are the main sources of the air pollution. A
continued dependence on coal as a major primary
source of energy and a lack of environment friendly
advanced technology are two severe constraints that are
largely responsible for the soaring levels of industrial air

Asian Developed

PR China

1990

Thailand
Philippines

1986

Table 10.5:
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Selected Industry Emission Rates in
Thailand
CO2

SO2

NOx

25.11
50.32

40.77
16.66

47.16
21.36

Pulp and Paper

3.94

8.21

7.73

Textile

6.14

14.51

5.42

Source:

Government of Thailand (1992).
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mills, lime kilns and jute factories, obnoxious odours
coming from tanneries, and SO2 emissions from nonferrous metal industries are some of the pollutants
frequently observed in these countries. In the wake of
soaring industrialisation, the potential for an escalation
in industrial air pollution in these countries is quite high.

C.

10.4:

Uncontrolled industrial emission can cause serious
environmental problem.

pollution. In 1992, the total emission of waste gases
(excluding emissions from village enterprises) was 10.5
trillion cubic meters. The 1992 figures for emissions of
soot, SO2 and industrial fly ash were, respectively,
14.14, 16.85, and 5.76 million tons. The emission of
soot and SO2 increased, respectively, by 7.6 per cent
and 3.9 per cent over 1991 emissions, while that of
industrial fly ash decreased by 0.5 per cent (see also
Chapter 8: Human Settlements).
In India, industrial air pollution is primarily due
to the burning of dirty fuels (i.e. coal with high sulphur
and ash content) and the use of old technology in the
production process. Industrial air pollution is high in
the metropolises of Delhi, Bombay, Calcutta and
Madras. The Central Pollution Control Board (CPCB)
reported high incidences above tolerance levels of
suspended particulate matter, SO2, and NO2 in Delhi.
Average levels of particulate matter in these four
metropolises exceeds 360 mg/m3 compared with the
WHO standard of 150 mg/m3 (Ministry of Environment
and Forest 1992). The ambient air quality in the other
major cities of India has also been observed to have
significantly deteriorated. In non-metropolitan areas of
India, the CPCB has identified 22 problem zones which
are most prone to industrial pollution in the country.
In non-metropolitan areas the only major source of air
pollution is industry while in metropolitan areas both
transport and industry are major sources. The share of
industry in total air pollution load is particularly
dominant in the cases of particulate matter and SO2.
In other developing countries of South Asia, air
pollution is as yet at a moderate level compared to
India, People’s Republic of China and ASEAN countries.
In Bangladesh, Sri Lanka, Nepal and Myanmar the level
of industrialisation is very low and the energy-intensive
heavy industries in particular (which are likely to be
major sources of air pollution) are yet to be significantly
established. However, the isolated occurrence of
localised industrial air pollution incidents are
increasingly being reported in each of these countries.
Dust particles emitted from cement, pulp and paper

W ater Pollution

The Asian and Pacific region lacks a systematic
database on industrial water pollution. However, the
major water-polluting industries in the region are
expanding very rapidly. In developed countries, the
problematic aspect of industrial water pollution is the
toxic content of the waste water primarily produced by
chemical and metal industries. On the other hand,
increasing organic load produced by food processing
and sugar industries and sediment load from mine
tailings are more common forms of water pollutants in
the developing countries of the Asian and Pacific
region. There are also some isolated incidences of toxic
water pollutants, such as effluent from the tanneries.
Concentration of water polluting industries is relatively
higher in India, People’s Republic of China and the
ASEAN.
In Japan, water pollution caused by industrial
activities became an issue of growing concern when the
country introduced heavy chemical industries after the
second world war. At present, heavy metals and other
contaminants influencing human health meet
environmental quality standards in most areas, owing to
strengthened regulations, dredging of polluted
sediments, and implementation of containment
operations (Environment Agency 1992).
In the Republic of Korea, the volume of
industrial waste water is increasing rapidly along with
the industrial activities (See Table 10.6). Due to the
expansion of high technology industries, the water
discharge often contains complex and toxic pollutants.
For example chemical, electrical and electroplating
industries discharge effluent contaminated with heavy
metals.
In Thailand, approximately 20,000 of the
factories registered with the department of Industrial

Table 10.6:

Volume of Industrial Waste Water and
Effluents Discharge (1000 m3/day)
in the Republic of Korea

Number of
Factories

Waste Water
Volume

Effluent
Volume

1990
1991

13,504
14,715

4,106
5,656

1,700
1,846

1992

16,834

6,391

2,008

1993

20,241

6,412

2,093

Source:

Government of Korea (1994) Country Paper to Regional
Meeting on the State of Environment, Yangon.
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Works are classified as water polluting industries. The
industrial contribution of BOD is estimated at
approximately 25 per cent of the total in Bangkok. Thai
industries altogether discharged effluent with a total
BOD load of 525,235 tons in 1991. Sugar, pulp and
paper, and rubber industries are the worst polluters in
terms of BOD load. They accounted, respectively, for
29 per cent, 19 per cent and 18 per cent of total BOD
load. However, 70 per cent of this total BOD in
industrial discharge is now treated before discharging
into water courses (Government of Thailand 1992).
Results of water pollution monitoring in
Indonesia reveal that industrial pollution constitutes
from 25 per cent to 50 per cent of the total pollution
load in different rivers of Java. Monitoring results vary
widely, but a 1989 survey in Surabaya estimated that
industrial effluent accounted for 38 tons per day (tpd)
of BOD in Brantas River, out of a total load of 120 tpd.
Monitoring in the Jabotabek area indicates that
industries accounts for 84 tpd of BOD out of total
171 tpd (World Bank 1994).
Out of a total of 36.65 million tonnes of waste
water generated in People’s Republic of China in the
year 1992, industrial sector alone produced 23.39
million tonnes. However, this sector recorded an
improvement in terms of quantity and quality of the
waste water as compared with the previous year. The
total industrial waste water discharge was 0.8 per cent
less than the previous year. Table 10.7 shows the
amount of different pollution loads in 1992 and
percentage change over 1991-1 992 (National
Environment Protection Agency 1993).
Due to the growing pace of industrial
development, Indian water bodies are also increasingly
receiving large amounts of industrial waste water. Some
of the South Asian rivers are carrying waste loads
beyond their assimilative capacity. Though for most of
the rivers, the major sources of water pollution are
domestic and municipal discharges, Godavari, Krishna
and Indus rivers owe their pollution loads
predominantly to industrial activity. Sugar and pulp and

paper industries are responsible for most instances of
non-compliance with minimum water/liquid effluent
standards (Ministry of Environment and Forest, 1993).
In other less industrialised South Asian countries
the problem of industrial water pollution is not so
severe. However, isolated cases of contamination of
water bodies caused by industrial effluent are
frequently reported. For example, the problems of
water pollution caused by leather, sugar, pulp and
paper and distillery industries are becoming quite acute
in Pakistan, Bangladesh and Nepal. Though the impacts
of these industries are largely confined to local areas,
the lack of even primary treatment has amplified the
extent of damage. In some cases, the waste water
contains heavy metals and toxic substances with the
potential for causing serious impacts on human health
(see also Chapters 4 and 5).

Table 10.7:

Figure 10.15: Industrial Waste Generation in
Selected Countries

Pollutant Loads in Industrial Waste
Water in People’s Republic of China

D.

Solid W aste

Both the quantity and the quality of solid waste
of industrial origin may be problematic from the
environmental point of view. Generally speaking,
where there are major mining operations which create
huge amounts of solid waste, these exceed any other
source in terms of quantity. On the other hand, whilst
manufacturing industries do not produce waste in such
high amounts, the nature of their waste is often highly
damaging to the environment and public health.
Furthermore, industrial solid waste can be very
heterogeneous and thus pose serious problems for
disposal and management in general.
Industrial waste in the Asian and Pacific region,
as elsewhere, encompasses a wide range of materials of
varying environmental toxicity, but typically includes
general rubbish, packaging materials, waste from food
processing, acids and alkaline substances, oils, solvents,
resins, paints and sludges. Due to absence of a
regularly up-dated and systematic database on this
subject in almost all countries of the Asian and Pacific
region, the exact rates of generation of industrial solid
waste are largely unknown.

Per cent
change
(1991-1992)

PR China (1990)

7,110,000

-1.0

Australia (1985)

Heavy Metals

1,516

-17.4

Arsenic
Cyanides

872
3,589

-22.6
-23.3

6,425
65,076

-18.3
-4.8

Pollutants

COD

Volatile Phenol
Petrol Pollutants
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1992
Discharge
(tonnes)

USA (1986)
Japan (1985)

Rep. of Korea
Hong Kong (1990)
Singapore (1991)
0

0.5

1
1.5
kg/1980 US$

2

2.5
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10.5:

Industrial effluents can cause serious water pollution.

Figure 10.15 illustrates the waste intensity of
industry in various countries by plotting industrial waste
generation per unit of industrial production. People’s
Republic of China has the most waste-intensive
production process of these countries with over 2 kg of
waste generated for every US dollar (in constant 1980
prices) of industrial production. It can be seen that the
performance of the NIEs is far better than the Asian
developed countries and the USA. One reason could be
the advantage of being late comers to industrialisation
which allowed these countries to use improved
manufacturing processes. Also, with the exclusion of
People’s Republic of China, a correlation is observed
between the level of industrialisation and the wasteintensity of industrial production. As industrialisation
increases, the production process would generate more
and more waste per unit of production if the pattern of
Figure 10.15 is repeated. This phenomenon has a
serious implication for the expanding industrialisation
in the region, especially in the context of the low
capability of the developing countries to handle huge
amounts of industrial wastes.

E.

Toxic and H azardous W aste

The toxic and hazardous pollutants released from
industry include heavy metals, cyanides, pesticides,
paints, oils, solvents and other harmful chemicals. For
some toxic substances such as heavy metals, the global
industrial flow already exceeds a safe level. When toxic
substances accumulate in the environment and in food
chains, they can profoundly disrupt biological
processes. Little is known about the precise quantities
and the source of these pollutants, since government or
industry sampling of toxic pollutants in the region is
not widespread. However, their impacts can be found
in polluted ground and surface water and in
contaminated land and refuse dumps. The risks of toxic
chemicals were realised in a tragic industrial accident in
Bhopal (India) in 1984. Likewise, the growing
contamination of ground and surface water with toxic
chemicals released from industries has been an issue of
major concern in the region.

In the absence of regional data, a recent study by
the World Bank, used a coefficient of toxic pollution
intensity derived elsewhere to estimate the toxic
releases in the region. The sub-sectoral composition,
the level of technology and the status of environmental
controls will vary from nation to nation, however, these
toxicity indicators can be used as a first approximation
of how shifts in national industrial output have affected
the relative levels of toxic releases. The estimate of
toxic releases for Indonesia, the Philippines and
Thailand shows increases of approximately four, eight
and ten fold respectively in the total volume of waste
generated. An even more significant conclusion of this
analysis is that the intensity or unit volume of toxic
waste released per unit of output is also increasing
dramatically in Asia, particularly in the sub-regions
experiencing rapid industrialisation, i.e., the ASEAN and
People’s Republic of China (Brandon & Ramankutty
1993).
Table 10.8 shows the lower-bound estimates of
the annual toxic releases for countries of the Asian and
Pacific region made by a World Bank study which
ascribed indices of pollution intensity. The table shows
three separate indices: direct risk to humans, direct risk
to aquatic organisms and heavy metal exposure. Direct
risk to humans includes every kind of release with
potential impact on human health. As aquatic organisms
are generally more sensitive to toxins than mammals,
they may be affected by releases which do not pose
any risk to humans. It is noteworthy that estimated
Table 10.8

Lower-Bound Estimate of Annual
Toxic Release (Million Metric
Tonnes) in Selected Countries of
Asia and the Pacific

Country/territory
(year)
Japan (1988)

Human Risk
Aquatic
Heavy Metal
Exposure
Organism Risk
Exposure
13,715

15,877

1,034

PR China (1987)

3,226

4,098

155

India (1986)

1,193

1,450

74

Republic of Korea (1987)

1,126

1,283

85

Australia (1988)

784

925

71

Singapore (1988)

277

359

8

Hong Kong (1987)

231

277

8

Indonesia (1986)

195

247

7

New Zealand (1986)

183

221

9

Malaysia (1987)

181

217

9

Thailand (1986)

137

167

6

Philippines (1987)

118

143

7

Pakistan (1984)

97

120

3

Bangladesh (1986)

34

42

1

9

11

<1

Sri Lanka (1987)
Papua New Guinea (1985)

4

4

<1

Fiji (1985)

2

2

<1

Source:

WRI (1994) World Resources 1994-1995.
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emissions of heavy metals in Japan are higher than
those in United States, reflecting a metal-intensive
manufacturing sector, and that two developing
countries of the Asia and Pacific region, India and
People’s Republic of China show estimates comparable
to the developed countries. The rest of the developing
countries in the region release toxic substances in
insignificant amounts, although the high concentration
of such releases, especially in countries where the
expansion of industries with high toxic-intensity is rapid
could have serious environmental consequences.
Apart from the environmental impact caused by
conventional industrial development in the Asian and
Pacific region, another important facet of expanding
industrialisation is the introduction of high technology
products and processes. In recent years, the proportion
of ‘high technology industry’ including microelectronics,
new materials and biotechnology in the region has
been increasing rapidly. The structural shift within the
industrial sector has already been discussed in the
preceding sections. The introduction of high technology
is evident in the Asian Developed and the newly
industrialised countries but even in the developing
countries of the region it is gaining momentum. The
shift to high technology makes it possible to minimise
the amount of resource consumption per unit of
production and reduce the load of conventional
pollution. On the other hand, high-tech development
introduces the possibility of new unforeseen types of
environmental pollution. For example the microelectronics industry involves the use of highly toxic
substances and relatively high levels of toxic releases in
Japan and in newly industrialised countries of the Asian
and Pacific region. Likewise, the manufacture of
composite materials, that help save weight and achieve
higher strengths, generates heterogeneous waste of
complex nature demanding more sophisticated disposal
technologies to handle it.
The industrial use of biotechnology may have
both positive and negative environmental implications.
The technology by itself can provide valuable
alternatives to scarce resources or address pollution

B ox 10.3:

F.

Socio-Econom ic Im pacts

Social consequences of industrial development
include the perception that a disproportionate share of
the burden of environmental damage caused by
industry is borne by the poor and dispossessed at an
individual and at a national level. For example,
stringent environmental regulation may cause industry
to relocate to areas with more relaxed regulations and
fewer costs, or the benefits of a destructive activity
such as mining may go to one group of people whilst
the adverse consequences are borne by another. (See
Box 10.3).
There is also another facet of industrial
development, which must be considered when
assessing the interaction between industry and the
environment in the Asian and Pacific region. Since
industrialisation is also a primary vehicle for overall
socio-economic development, industrial growth can
create additional capacity to address the environmental

Shifting Environm ental Problem s from the G reen to the N eedy C ountries

As the Resource Management Act takes effect, the
goldminers of New Zealand are contemplating ways to
avoid the need to obtain permission to apply their trade.
The West Coast Commercial Gold Miners’ Association says
some miners have had a gutfull and are moving their
operations to Papua New Guinea. The miners want access
to gold bearing rocks which are on property held by
Timberlands, a forestry company. To allow gold mining in
the forests defeated the purpose of sustainable forestry.
Both native and indigenous forests are involved in the
dispute.
Other issues are the increasing value of the New
Zealand dollar which makes the gold – price controlled by
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problems. However it is not free from risks of damage
to local environments and may lead to ecological
disasters in the long run. The developed and some of
the developing countries of the Asian and Pacific region
are involved in the industrial use of biotechnology.
Japan, Republic of Korea, India and People’s Republic
of China are expanding their activities in this area.
In addition to the impacts of industrial activity on
global, regional and local outdoor environments, the
impact on the indoor working environment is also
receiving considerable attention. The indoor impacts of
industrial activity are primarily responsible for the
different kinds of industrial diseases commonly found
among factory workers. In this century, the focus has
widened from the identification of industrial diseases to
a broader concept of occupational health, defined by
ILO and WHO in 1950 as ‘the promotion and
maintenance of the highest degree of physical, mental
and social well being of workers in all occupations’.
Adverse health effects result from exposure to heat,
pressure, electromagnetic radiation, noise, vibration,
dust and particulates, and chemicals.

the value of the United States dollar – worth less. Under the
Resource Management Act, objectors to mining applications
do not have to pay costs associated with approvals. Miners
pay the costs of pre-hearing meetings or consent hearings.
The Regional Council says, however, that the real issues are
simply that the easily accessible mining ground has been
mined and the miners want to move into the forests. Public
protests are likely to prevent that, so the most effective
route to new gold lands is to head for the Pacific Islands.
Source:

New Zealand Press Association, 1995. ‘Prospects Worry
West Coast Gold Hunters’.
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agenda. Most of the countries of the Asian and Pacific
region currently experience widespread poverty, which
causes people to over-exploit scarce natural resources,
contributing further to environmental degradation. In
fact, most of the environmental problems of these
countries are, in one way or the other, linked with
persistent poverty. Rapid industrialisation has long been
considered an indispensable development strategy that
could help alleviate poverty and widen the
development base in the less developed countries.

V.

PO LIC IES FO R A D D R ESSIN G TH E
EN V IRO N M EN TA L IM PAC TS O F
IN D U STR Y

The environmental problems of industrial origin
are a relatively recent phenomena especially in the
developing countries of the Asian and Pacific region,
although the developed countries experienced adverse
impacts of industrialisation far earlier. The nature, the
scope and the extent of the impacts caused by
industrial development are different in different areas
and sub-regions. The developed countries of the
region, such as Japan, Australia and New Zealand
embarked on an environmental policy intervention in
early 1970s. In the following years, such interventions
have been made increasingly more stringent as the
rapidly expanding industrial sector created unforeseen
environmental impacts. The developing countries of
the region, most of which are late-comers to industrial
development, initiated environmental policy formulation mostly in the 1980s.
While reviewing the policy efforts made by
different countries to curb industrial pollution, one can
find a broadly direct correlation between the level of
industrialisation (or level of industrial pollution) and the
degree of vigilance or degree of enforcement of
regulations. This pattern of policy response suggests
that the approach for industrial pollution is often
reactive in nature, although there have been some
efforts to address the environmental concerns right
from the planning stage of industrial development with
a pro-active approach.
Almost all developing countries of the Asian and
Pacific region seem to have acted to abate industrial
pollution, at least at the policy statement level, but their
failure to translate these statements into actions presents
a real dilemma. Policy makers continue to see
industrialisation and environmental protection to be in
contradiction, i.e. that one can be achieved only at the
cost of the other. Due to poverty and underdevelopment, the development strategies of these
countries rely heavily on industrial development for the
creation of jobs and expansion of the economic base.
Most of these countries believe that only industrial
development can ensure future growth and
development, which would create the means for
supporting environmental agendas.

Almost all countries of the region have resorted
to laws, regulations and power-based government
institutions, in varying degrees, to address the issue of
industrial pollution. Enforcement of emission standards
is often the favoured means of introducing pollution
control. However, most developing countries have just
begun to deal with the conventional types of pollution
while the countries with relatively higher levels of
industrialisation have also been addressing issues
concerning hazardous and toxic wastes. Some countries
have gone further and have set up systems of
incentives and penalties for pollution controls. Others
have drafted safety codes for factory workers and have
launched public awareness programs. The role of
non-governmental organisations in raising public
awareness has been duly recognised in all countries.
The problem with discharge laws is that they
apply to normal operating conditions and expected
pollutants. When an industrial facility undergoes some
unusual activity such as major cleaning operation or the
need to dump contaminated stores, ways can be found
to circumvent the requirements. Sudden slugs of
pollution are exceedingly dangerous as they contain
hazardous substances combined with toxic cleansing
and dispersed chemicals. They go undetected by
monitoring activities, especially when the monitoring
activities are undertaken by the industry itself or only
during working hours.
This is also true with air pollution. A factory’s
air emissions may be within permitted discharge for
90 per cent of the operating period. Cleansing
operations, however, can require taking pollution
control devices off-line or generate a great amount of
dust and ash. This is often blown out of the stack at
night to avoid detection. The ash may contain toxic
heavy metals and carcinogens combined with any
cleansing acids used to remove the scale.

10.6:
Switch to high
technology can
reduce pollution.
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As the general pattern of policy intervention for
controlling industrial pollution is reactive in nature,
most of the policy decisions have focused primarily on
‘end-of-pipe’ methods of pollution control. Also the
policy instruments chosen for this purpose are
predominantly guided by the command-and-control
approach. Such an approach, though very costly
economically, has been partially successful in the
developed countries. However, due to technical,
resource-related and institutional constraints, the
potential for economical damage arising from such
control-oriented approaches may deter action from the
developing countries. Therefore, such regulatory
provisions, if at all put in place at policy level, largely
remain un-implemented. Particularly difficult to deal
with by regulatory approaches are the small scale
B ox 10.4:

Tannery Effluent C ontam inating Vegetables

Highly toxic effluent, coming out from a large
number of leather tanning units set up in Korangi industrial
area of Karachi, which ultimately finds its way to the
Korangi and Phitti creeks, is not only causing serious
damage to marine life but also destroying the fragile coastal
eco-system in Pakistan. The effluent passing through open
drains, that have broken down over the years, seeps
through the land and contaminates the subsoil water in the
vicinity. Another major cause of concern is that a large
number of vegetable farms that have grown up some yards
from the tanneries have been found to contain chromium, a
carcinogenic metal. Though the tannery owners are
reluctant to divulge any details about conditions prevailing
in their units, the majority of the workers are found to have
been suffering from skin diseases and respiratory disorders.
Out of over 500 tanneries in Pakistan, some 150 are
in Kasur city of the Punjab province while Korangi has a
major chunk of the remaining factories with over 200 units
The tanning industry here has expanded tremendously,
roughly five fold in the past decade, and from the fifth
largest foreign exchange earner it has become the second
largest in the past five years and now earns over Rs 18
billion (US$ 500 million) in foreign exchange for the
country. A major factor behind this boom is that in Europe
and America tanning has become unfeasible because of the
strict pollution control and environmental regulations and
the tanners there have chosen to halt their operation and
shift to developing countries, where either laws protecting
the environment do not exist, or not properly implemented
by the concerned authorities.
The process of making leather from raw hides and
skins, not only creates an unpleasant atmosphere with whiffs
of foul smell and stench in the entire area, but the operations
like soaking, dehairing, tanning and finishing undergo
chemical treatment and washed away pollutants cause harm to
the environment. The industry in Korangi tans nearly 190,000
hides and skins daily (approximately 139,000 skins and 51,000
hides) and releases about 36,000 cubic metres of effluent every
day. The annual effluent includes approximately BOD at
14,508 tonnes, suspended soils at 14,386 tonnes, oil at 8,336
tonnes and chromium at 937 tonnes.
Before independence, the tanneries at Karachi were
set up in Shershah and Bihar colonies, but as the population
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industries in the developing countries of the region
which may cause severe local pollution and health risks
but cannot afford the capital investment required for
pollution control equipment. (see Box 10.4).
One of the policy options to solve this dilemma
is the possibility of promoting cleaner production as a
means of enhancing industrial efficiency. Several
examples of capacity building and institutional support
exist in this field in the region including two UNEP/
UNIDO cleaner production centres in India and
People’s Republic of China. This network of cleaner
production centres will be expanded to cover Sri Lanka,
Philippines, Thailand and Viet Nam (UNIDO 1995). Five
types of ‘environmentally superior’ technology have
been identified – pollution control and treatment,
process change, product redesign, new infrastructure

grew with the rapid expansion of the city, the effluents from
the tanneries became a serious cause of concern. In the
early 1970s the Karachi Development Authority allotted
186 plots for the tanning related activities. It was planned
that tannery effluent would be collected in sewers, separate
from storm drains which discharge in to Malir River or Gizri
Creek. But due to the construction of Malir Bund and
gradual deterioration of the sewerage facilities, the tannery
waste is now discharged in to the nullahs and finally into
the Gizri Creek. The nullahs are often clogged with soil
waste – hair, nails, etc.- coming from the tanneries. During
the rainy season the situation is aggravated as the blocked
nullahs overflow resulting in contamination of land and
sub-soil water.
All tanneries use chromium tanning process. Except
a few, none of them make any effort to treat the waste
water and effluent. Waste coming from only a few
tanneries passes through some sort of settlement tanks
before being discharged. Due to absence of proper
disposal system for solid waste, some tanneries transport
their waste in carts to the nearby excavated land, others
throw it outside their premises, while only a handful sell
their waste byproduct of manufacturing. Roughly 280 cubic
metres of solid waste contaminates the environment daily.
A few influential persons have encroached upon the
adjoining land and set up vegetable and fruit farms that are
irrigated with water that is pumped directly from the nullah
carrying the tanneries effluent. The vegetables and fruits
from Korangi have found to contain much higher levels of
chromium than in the vegetation from other areas. For
example spinach grown in Memon Goth was found to
contain 3.25 mg/l Chromium, while the spinach specimen
from far ms i n Korangi conta ined an u nbelievable
87.48 mg/l of the deadly metal.
A study has also found that the fish meal used for
poultry feed made from the fish caught locally contained as
much as 33 ppm of chromium. It is suspected that some
sort of contamination takes place during the drying process.
Slightly higher level of contamination was also found in
chickens and eggs. This indicates contamination through
the food chain.
Source:

ESCAP, 1994. Environmental News Briefing, Bangkok.
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systems and new technical fields (Heaton, 1992). From
the viewpoint of cleaner production, pollution control
and treatment is considered inferior technology because
it is based on the acceptance of pollutant generation,
and from the viewpoint of reducing the pollution
intensity of small and medium-sized enterprise activity,
the last three types are either not relevant or relevant
only in the very long run (UNIDO, 1995). This would
suggest that process changes is the preferred option, for
reducing industrial pollution in the region.
There are, however, a growing number of
examples of successful initiatives which do not rely on
command and control and which have originated by
cooperation between governments and industry. The
most successful approaches are inevitably those which
are inexpensive or even generate funds. For example,
in 1993 a major food processor in Australia began using
surplus organic matter to ferment about 50,000 litres of
ethanol per day. The ethanol is used as a fuel to
supply energy to the plant, whereas formerly the waste
had simply been dumped in the river causing
considerable pollution. Almost any organic waste can
be fermented or composted to supply a useful product.
Australia and New Zealand have a number of
active programs to clean up their industries.
Essentially, their programs are aimed at getting
companies to realise economic gains by following the
Agenda 21 process of environmental self-audits and
reducing water and energy use, using the resources

B ox 10.5:

more carefully and thus generating less waste, and
recovering potentially useful (or harmful) material from
their waste stream. By changing technology, sometimes
only slightly, the companies save money and the
environmental damage is significantly reduced.
The New Zealand Ministry for the Environment
has prepared guidelines for businesses to assist them in
reaching sustainable status. But more importantly, the
government is urging its industries to invest in the
design and manufacture of pollution control equipment
and to invent new, less polluting ways to manufacture
goods. These new ‘clean green’ industries have
tremendous economic potential in the world market. A
new process that saves money and produces less waste
is worth big dollars.
NGO’s such as the New Zealand Environmental
Business Network, are growing rapidly, with more and
more businesses taking the pledge to undergo an
environmental self-audit and find ways to improve their
productivity while decreasing their environmental
impact.
Firms, in developing countries of the region
encouraged by governments, (in 1994 the Indian
Government introduced a nation-wide audit scheme for
all polluting industry) are also undertaking self-audits
to reduce resource use. The Chinese government has
also developed a number of successful approaches
based on the results of audits and encouraging clean
technologies. (See Box 10.5)

The Pollution D ischarge Perm it System in B eijing

In recent years, Beijing has introduced a range of
environmental management systems for reducing industrial
pollution, including a pollution discharge permit and fee
system. Other systems address environmental impact
assessment and quantitative reporting; the design,
construction and operation of pollution abatement facilities
in coordination with production units; deadline control; and
annual ‘pragmatic’ performance systems. Beijing has
shown success in its development of strong regulatory
(command and control) framework and environmental
institutions, but has not widely incorporated marker-based
instruments in its efforts to reduce industrial pollution.
The pollution discharge permit system is an
approach that addresses phased pollution-loading reduction
based on the results of environmental audits and pollution
prevention – that is, clean technol ogies, reduced
consumption of raw materials, energy efficiency, waste
minimisation, and end of pipe (EOP) treatment only as
needed. The Beijing Environmental Protection Bureau
began by making an analysis of current pollution level,
goal, and required reductions. It then initiated detailed
discussions with industrial enterprises to agree on reduction
plans, involving a wide range of technical and management
changes. Since Beijing focused on the control of heavy
metals, and major poisonous substances during the 1980s
(and shows a 90 per cent reduction in ambient level of
mercury, phenol, cyanogen, chromium, and arsenic), the

pollutant discharge permit system was targeted on COD
discharges (including organic BOD substance).
Investments are ranked using a ratio of COD
reduction (measured in terms of COD discharge per unit of
output) to 10,000 Yuan investment, and the most cost
effective approaches have consistently been new ‘clean’ or
‘whole process control’ technologies, as opposed to EOP
treatment. On average, for every 10,000 Yuan investment,
whole-process control technologies (which are often
imported) eliminated as much as 5.9 tonnes per year of
COD discharge, as opposed to 1.8 tonnes for EOP
investment – a three-fold difference. Projected production
increases are also part of the analysis, with the condition
that pollution increases due to increased output must be
offset by further pollution reduction either by the same
enterprise, by the other enterprises discharging pollutants in
the same water area, or by other enterprises in the same
sub-sector in the Beijing area.
The results between 1988 and 1990 for three of
Beijing’s largest chemical polluters were 5 per cent increase
in output and a 6 per cent (1,000 ton per year) decrease in
COD discharges. It is projected that by 1995, total output
will have risen by 50 per cent, and COD discharges
reduced by 16 per cent. Comparable results are expected
in other sub-sectors.
Source:

Brandon & Ramankutty (1993), Environmental Strategy
for Asia. World Bank, Washington D.C.
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The use of economic instruments is not
widespread outside the developed countries in the
region although many other countries are considering
their use. The Indian Government, for example, has
introduced reduced excise taxes, an accelerated
depreciation allowance, a reduced minimum customs
duty and soft laws and grants to encourage the
purchase of pollution control equipment. These
incentives have, however, been expensive to administer
and have had limited effect since the common view is
that such equipment will not show any return on
investment (WRI 1994).

V I. C O N C LU SIO N
The Asian and Pacific region as a whole has
shown strong industrial growth compared with the rest
of the world in recent years and growth in developing
countries of the region has been even more
pronounced. Growth in the industrial sector is
outpacing growth in GDP demonstrating clearly that
industrialisation is one of the main engines of economic
growth in the region. The rapid industrialisation has
brought a new opportunity to distribute more
effectively the benefits of development process to
cities, townships and rural areas, thereby reducing
poverty. However, it has also brought direct and
indirect impacts, not only on the industrial centres and
their immediate vicinity but also on the national and
regional environment.
The environmental impacts of industry in broad
terms are increased consumption of renewable and
non-renewable resources and production of wastes and
pollutants. Many industries in the region are highly
resource intensive, consuming an increasing amount of
energy, mineral, and forest resources. If such a
consumption pattern continues, the region’s resources
will be depleted very soon. There is therefore a need
for promoting environmentally sound technologies and
methods for reducing intensity of resource use in
industry.
High industrial waste generation per unit of
industrial production is another major problem. Some
countries in the region have high waste generating
production processes whilst others, particularly the
Newly Industrialised Economies are far better. One
reason could be a favourable industrial structure
and the advantage of being late comers to industrialisation which allowed these countries to use improved
manufacturing processes with latest technology.
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Overall the Industrial sector has affected the
pollution loads in two basic ways:
•
by increasing the quantities of pollutants in the
short and medium terms. In the long term, total
pollutants may decline if dramatic shifts into
cleaner industries take place, or if the share of
the industrial sector itself falls. Neither shift is
imminent in the region;
•
by changing the pollution intensity of industrial
output i.e. the amount of pollution generated per
unit of industrial output.
The magnitude, nature and the extent of
pollution are based largely on the patter n of
concentration and technical structure of the industrial
sector. For example in Central Asia, South-East Asia and
East Asia where concentration of industry is relatively
high, higher loads of pollutants increase the intensity of
ambient pollution. Industrial output data for three
selected countries in the region shows that industrial
activities are more heavily concentrated in Indonesia and
People’s Republic of China compared to India. As a
result, the contribution of the industrial sector to
ambient pollution in Indonesian and Chinese cities are
very high.
Approaches to environmentally sound development of industries in the region have been primarily
based on zoning, use of Environmental Impact
Assessment, environmental standards and a very low
application of market-based instruments. Limited use of
clean technology, weak institutional capacities for
monitoring and enforcement of pollution control
measures and lack of public-private collaboration are
the main constraints to environmentally sound
development of industries in the region.
Some success has been demonstrated by
governments working in partnership with industry to
carry out and implement the results of eco-audits and
by helping small and medium-sized enterprises to
cooperate in the purchase and use of pollution control
instruments. Market-based instruments are not widely
used throughout the region, perhaps because,
particularly in the developing countries, there is a fear
that industries will not remain economically viable in
the short-term. The fact that in the ultimate analysis
preventing waste generation is cost effective as well as
environment friendly has also yet to get reasonable
recognition in the region. Such measures, however,
represent a future option for all countries in the
region.
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11.1:

Energy is the life-line to sustainable development in Asia and the Pacific.
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I.

IN TRO D U C TIO N

Energy is one of the crucial determinants of
development. The amount of energy used by a country
is, in general, closely linked to its output of goods and
services. At the same time, of all human activities, the
production and use of energy has perhaps the largest
impact on the environment. Thus the need to use
energy, while minimising the adverse environmental
effects associated with such use, is a major challenge
that faces countries at all levels of development, and is
recognised explicitly as well as implicitly in many
sections of Agenda 21 (UNCED, 1992). During the mid1970s to mid-1980s, concerns over energy related to
availability, resulting in significant increases in prices.
Currently, with energy in abundant supply, concerns
have shifted to consideration of the environmental
impacts of energy production and use.

II.

TH E EN ER G Y -EN V IRO N M EN T
IN TER FAC E

Rapid economic growth in the Asian and Pacific
Region during the past few decades has been
accompanied by a steep rise in energy use, leading to
increased environmental impacts. The close links
between the 3 ‘E’s (economic growth, energy,
environment) are well recognised and frequently
represented as shown in Figure 11.1. The arrows are
shown in both directions for each element,
demonstrating the close inter-relationships/interdependencies between the three. For example, the use
of energy has several adverse environmental impacts
such as acid deposition and the deterioration of air
quality. At the same time, environmental change, such
as the replacement of forests by agricultural land or
urban areas, affects the availability of energy, in this
case firewood, which is the principal source of energy
supply in rural areas for most developing countries.
Each society’s choice of energy sources depends
on a range of factors such as availability, convenience,
price, nature of the risk, and more recently, potential
environmental impact. No energy source, not even solar
or wind is benign from an environmental perspective,
as each step in the energy life cycle – exploration,

Figure 11.1:

Relationship Between Economic
Development, Energy, and
Environment

Economic Development

Energy
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production, transportation, conversion, and end-use –
has environmental effects associated with it. Therefore,
in order to estimate the environmental impacts of a
particular energy source (fossil fuels, nuclear,
renewables etc), it is essential to analyse the impacts
from all parts of the full life cycle.
A range of potential environmental impacts are
associated with the energy system in general, including:
•
Air Pollution: Energy conversion is the largest
anthropogenic source of air pollution (fossil fuels
and biomass burning). Altogether, it is estimated
that energy activities contribute about 90 per cent
of the total sulphur dioxide (SO2) and lead (Pb),
and 85 per cent of the nitrogen oxides (NOx),
55-80 per cent of the CO2, and 30-50 per cent of
the carbon monoxide (CO) emitted into the
atmosphere from man-made sources (IEA, 1989).
The relative importance of energy activities in the
generation of air pollutants is illustrated in
Table 11.1.
•
Water Pollution: The energy system also
contributes to water pollution (eg oil and coal
runoff, heat from power plants, and heavy metals
from disposal of combustion ashes).
•
Solid Waste: Large quantities of solid waste are
generated from the operation of fossil fuel plants.
These wastes, predominantly combustion ashes,
contain heavy metals which can leach out of the
ash and cause pollution if not disposed of in
proper landfill facilities. In terms of nuclear
power, disposal of waste poses significant health
risks.
•
Noise: The noise from the operation of fossil fuel
and nuclear power station can be considerable.
•
Radiation: Energy conversion is the largest
anthropogenic source of radiation through the
disposal of wastes from nuclear power stations
and the mining of uranium (see Table 11.1).

III. TR EN D S A N D PRO SPEC TS IN TH E
EN ER G Y SEC TO R
Of all the regions of the world, the Asian and
Pacific Region is the one where energy use has been
increasing the most rapidly. This increase reflects the
region’s dynamic economic growth, given the
recognised close positive correlation between energy
use and measures of economic activity such as the
Gross Domestic Product (GDP). Accordingly, the Asian
and Pacific Region now consumes about a quarter of
the world’s energy, from traditional fuels such as
firewood to advanced sources such as nuclear fission
reactors, liquefied natural gas, and photovoltaic
conversion of solar energy. All the major energy
sources such as coal, oil, natural gas, hydropower,
nuclear power, firewood and other biomass play
important roles in at least some of the countries of the
region. In addition, renewable energy sources, such as
solar, wind, and geothermal energy are becoming

EN ER G Y

Table 11.1:
Pollutants

Importance of Energy Activities in the Generation of Air Pollutants
Man-made as

Energy activities

Contributions as per cent of

per cent of total

as per cent
of total

SO2

453

403

903

–
–

Coal combustion: 801
Oil combustion: 201

NOx

753

643

853

CO

503

15-253

30-503

–
–
–
–

Transport: 511
Stationary sources: 491
Transport: 751
Stationary sources: 251

Lead

1003

903

903

–
–

Transport: 802
Combustion in stationary
(including incineration): 202

SPM

11.43

4.53

401

–
–
–

Transport: 171
Electric utilities: 51
Wood combustion: 121

VOC

51

2.83

551

–
–
–

Oil industry: 151
Gas industry: 101
Mobile sources: 751

103

2.53

253

–
–

Mining, milling of uranium: 252
Nuclear power stations and coal
combustion: 752

CO2

44

2.2-3.23

55-803

–
–
–

Natural Gas: 151
Oil: 451
Solid Fuels: 401

N2O

37-583

24-433

65-753

–
–

Fossil fuel combustion: 60-753
Biomass burning: 25-403

CH4

603

9-243

15-403

–
–

Natural gas losses: 20-403
Biomass burning: 30-503

Radionuclides

Source:
Notes:

energy-related releases

IEA (1989).
Estimates for OECD countries.
Estimates for United States.
Global estimates.
Global estimates of contribution of anthropogenic CO2 to increases in CO2 concentrations and to global warming is much larger.

1
2
3
4

increasingly important in the more developed countries
in the region. Geothermal power, for example, plays an
important role in energy supply in the Philippines and
New Zealand, although its overall contribution to
energy supply in the Asian and Pacific Region is small.
The resources and proved reserves of energy, and the
cos ts of extracting them, are important factors
determining the production of energy.

A.

as per cent
of man-made

Energy Production and U se

The Asian and Pacific Region is, in aggregate
terms, a major producer of coal, a substantial producer
of natural gas, and a minor producer of oil. It is also a
major producer of biomass, which remains a major
source of energy for many of the countries of the
region. Australia, People’s Republic of China, Indonesia,
the Islamic Republic of Iran, Kazakstan, and
Turkmenistan are amongst the few countries of the
region producing enough energy to meet their own
demand, and export to other countries. Despite this all

countries import energy in some forms, for instance
Australia imports some oil for energy production, and
the People’s Republic of China imports coal to meet
demand in the south of the country.
Production figures for commercial energy from
coal (including lignite), oil, natural gas, hydro and
nuclear power, geothermal or new & renewable
sources, are shown in Figure 11.2, for the major energy
producers in the region. Whereas the data on
commercial energy production are reasonably accurate,
this is not the case with non-commercial or ‘traditional’
energy sources such as firewood or animal and
agricultural wastes. Since there is very little international
trade in traditional fuels, the amount of non-commercial
energy ‘used’ can be viewed as the amount ‘produced’
in each country.
The use of commercial energy in most parts of
the Asian and Pacific Region more than tripled during
the period 1971-90 (IEA, 1993). The use of all energy
sources increased, with the largest increases (in
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Figure 11.2:

Largest Producers of Commercial Energy in the Asian and Pacific Region, 1992
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absolute amounts, and not percentages) occurring in
coal use in the People’s Republic of China, oil use in
South and East Asia, natural gas in the Central Asian
Republics, and nuclear power in Japan. Further
increases, although at a somewhat slower rate, are
anticipated during the next 2 decades.
The amount of commercial energy used by the
largest energy users, produced from coal (including
lignite), oil, natural gas, hydro and nuclear power, and
geothermal or new & renewable sources, is shown in
Figure 11.3.

B.

much longer. However, since per capita consumption of
energy is much higher in the urban areas than in rural
ones, even in these countries, more than half of the
population will continue to rely on traditional fuels for
at least the next few decades.

C.

The R ole of R enew ables

With the increased concern about sustainable
development and declining forest coverage, it is likely
that the role of traditional energy sources such as
firewood in the total energy supply will soon peak, and
gradually decline during the next century. Due to the

Energy in R ural A reas

Electricity and petroleum products are
increasingly becoming available in rural areas, but most
rural communities continue to derive energy from
‘traditional’ sources such as firewood and agricultural
and animal wastes. As mentioned earlier, data on the
actual amounts of energy supplied are less accurate
than for commercial fuels. Such data as exists is
provided in Table 11.2, while the estimated share of
total energy supplied by traditional fuels in the larger
countries of the Asian and Pacific Region (that derive
more than a quarter of their total energy from this
source) is shown in Figure 11.4.
The use of commercial energy sources is growing
rapidly in several of the countries (including
Bangladesh, Papua New Guinea, and Viet Nam). Under
current trends these countries will not be deriving the
greater share of their energy from traditional fuels for
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Biogas plants provide a good option of energy supply to
isolated small villages.
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Figure 11.3:

Largest Consumers of Commercial Energy in the Asian and Pacific Region, 1992
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difficulty in supplying fossil fuels and electricity to
many rural areas, it is likely that renewable
technologies such as solar, and wind power will play
an important role in achieving this fuel switch.
With their large size, diversity of climatic
conditions, and large rural populations, it is not
surprising that the People’s Republic of China and India
are amongst the countries of the Asian and Pacific
Region that are devoting a great deal of attention to the
rapid development of renewable sources of energy.
(Box 11.1)

D.

Efficiency of Energy U se

Improvements in energy efficiency are frequently
the most cost-effective approach to reducing the
environmental impacts of energy systems, as there is
usually a linear relationship between the amount of
energy used and particular types of pollutants, e.g.
particulates or sulphur dioxide.
Energy use efficiency varies greatly both between
the Asian and Pacific countries, and within individual
countries. For example, the most efficient steel
producing plant in India uses about 10.3 gigacalories
(gcal) to produce a ton of steel, whereas the least
efficient plant requires 20.7 gcal, about twice as much
energy for the same output (Ghosh, 1994). The average
corresponding numbers for Japan, the Federal
Republic of Germany, and USA are 5.5, 6.0, and
7.1 gcal/ton.

There is considerabsle scope in the developing
countries of the region for reducing the amount of
energy used across all sectors, including industry,
transportation and household users. Table 11.3
compares the Specific Energy Consumption (SEC; i.e.
the energy input required per unit product output) for a
number of energy intensive products in the People’s
Republic of China, with advanced industrial countries,
demonstrating that the People’s Republic of China
could reduce the amount of energy it uses in a
number of important industries by 20-50 per cent,
without reducing output of these commodities
(ADB, 1994).

E.

C hanges in the Energy M arkets and
Trade

The rapid expansion in energy use in the Asian
and Pacific Region during the past 2-3 decades has
resulted in shifts in the relative contributions of
different energy sources, as well as in the countries
supplying that energy. Many Asian and Pacific countries
do not have adequate domestic energy resources,
particularly oil, to meet their rising needs, and have had
to rely on imports to meet the demand. The Region
now imports more oil than Western Europe, or the USA
and Canada, as illustrated in Figure 11.5 and Table 11.4.
There has been a substantial increase in electricity
supplied by nuclear power plants in the region. The
capacities in operation, under construction, and in
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Table 11.2:

Energy Supplied by Traditional
Fuels in Asia and the Pacific, 1991*

Sub-Region/Country/Area

Energy Supplied
(in Petajoules) (in MTOE)

East Asia

PR China

8,040

Hong Kong

Energy
21

0.0

0

Japan

10

0.2

0

DPR Korea

40

0.9

1

Rep. of Korea (1993)

26

0.6

1

0.0

0

0.3

10

Macao
Mongolia

13

South -East Brunei Darussalam
Asia

182.7

% of total

0.0

0

Cambodia

54

1.2

90

Indonesia

1,465

33.3

43

39

0.9

88

Lao PDR
Malaysia

90

2.0

10

Myanmar

193

4.4

74

Philippines

382

8.7

34

Singapore
Thailand

526

Viet Nam

0.0

0

12.0

29

0.0

50

South Asia Afghanistan

51

1.2

37

Bangladesh

277

6.3

51

12

0.3

82

2,824

64.2

26

29

0.7

1

Bhutan
India
Iran, Islamic Rep. of
Maldives

Pacific

0.0

Figure 11.4:

Nepal

206

4.7

93

Pakistan

296

6.7

22

Sri Lanka

89

2.0

57

Australia

109.00

2.478

3

Comm. of the
North. Marianas

0.04

0.001

<1

Thailand

Cook Islands (1989)

0.09

0.002

16

Afghanistan

Fed. States of (1990)
Micronesia

0.26

0.006

16

Fiji (1990)
Guam (1984)

22.75
0.04

0.517
0.001

59
<1

Kiribati (1987)

0.62

0.014

69

Marshall Islands (1990)

0.31

0.007
0.0

36
<1

Indonesia
PNG (1990)
Viet Nam
Bangladesh
Sri Lanka

<1

Fiji (1990)

30.49

0.693

49

Myanmar

0.04

0.001

3

Solomon Islands (1989) 5.19

0.118

69

New Zealand
Papua New
Guinea (1990)
Rep. of Palau (1990)

Estimated Share of Total Energy
Supplied by Traditional Fuels in
Selected Countries

Philippines

New Caledonia (1989)

0.0

Bhutan
Lao PDR

Tonga (1989)

1.19

0.027

56

Cambodia

Vanuatu (1990)

1.85

0.042

71

Nepal

Source:
WRI (1994) World Resources 1994-95.
* Unless Stated.
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planning for the countries of the region are given in
Table 11.5.
Some recent and imminent future trends in the
energy sector in countries of the region are highlighted
below.
•
One of the few oil exporters of the region, the
People’s Republic of China, has seen the
domestic demand for oil increase greatly. While
it currently exports more oil and petroleum
products than it imports, it is likely to become a
net importer of oil within the next couple of
years. Indonesia may be in the same situation by
the end of this decade.
•
Australia is the largest exporter of coal in the
world, and the largest supplier of coal to East
Asia. The country appears likely to sustain this
position, although, the People’s Republic of
China and Indonesia are also significant
exporters of coal.
•
Indonesia is now the largest exporter of liquefied
natural gas (LNG) in the world. In fact, four of
the top five LNG exporters (Indonesia, Malaysia,
Brunei Darussalam, and Australia), and 3 of the
top 6 importers of LNG (Japan and the Republic
of Korea) lie in the Asian and Pacific Region.
•
During 1992, the worldwide shares of LNG
supplied by Indonesia, Malaysia, Brunei
Darussalam, and Australia were 39 per cent, 12
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B ox 11.1:

R enew able E nergy Sources

The 20th century is unique in many ways, and one
facet of this is the source of energy supply. Mankind has
traditionally relied on renewable sources such as firewood,
agricultural and animal wastes, wind, and water for its
energy. During the 20th century, fossil fuels became the
principal source of energy for the world. It is quite possible
that, sometime during the next century, renewable sources
might once again become the largest source of energy for
the world.
Firewood and hydropower have been supplying a
substantial amount of energy to the countries of the Region.
A number of new and renewable sources of energy, such
as solar thermal, photovoltaic, and wind turbines, are also
being increasingly used.
The price of wind power has declined by about
65 per cent during the past decade, providing a strong
incentive for the use of this energy source.
One of the more successful wind power
programmes in the region is that in India, where more than
250 turbines have already been installed at 12 locations,
with a capacity of 45 megawatts (MW). A target capacity of
3,000 MW by the year 2000 has been set. The capital costs
for a wind power plant in India are comparable to those for
a new coal power plant located at some distance from the
coal mines, and is less than a power plant using diesel fuel.
The technically realisable potential for wind power in India
is estimated at 20,000 to 40,000 MW.
Solar heat is also being used in a number of
countries for applications such as cooking, heating water,
and drying crops. The People’s Republic of China, for
example, has installed about 2 million square meters (m2)
of solar heat collectors, and is manufacturing about 400,000
m2 each year. It is estimated that herdsmen and farmers in

Table 11.3:

Qinghai province are using about 26,000 solar stoves
instead of coal, firewood, and animal wastes.
The State of Rajasthan in India has decided to
introduce sol ar water heating systems in all new
government and residential buildings, and is planning to
introduce legislation to ensure that all hotels, motels, and
other public residential accommodations shall be provided
with solar water heating systems.
The direct conversion of solar energy into electricity
using photovoltaic (PV) cells is a very attractive source of
energy, particularly in locations that are remote from power
grids. Although it is still not commercially competitive with
fossil fuels in most locations, the costs of Photovoltaics are
coming down rapidly.
PV installations are in use in many countries of the
region. By early 1994, the People’s Republic of China had
installed about 1.8 MW of PV cells, and was using them for
powering communication systems, water pumps, lighting,
and television in remote areas. However, production
capacity had reached 4.5 MW per year, so the additions to
existing facilities are expected to be quite rapid. India had
set a target of 3 MW installed PV capacity for its 8th fiveyear plan ending in 1997, but had already achieved this by
1993. The target has subsequently been revised upwards to
25 MW.
New ways of converting biomass to energy, for
example through gasification, are also being explored. In
hydropower, too, there is a shift in thinking – from an
almost exclusive reliance on large facilities to a mix of
large, mini, and micro-hydro power generation. There is
thus every likelihood that renewable energy sources will
play a much more important role in the supply of energy in
the 21st century than they do at present.

Comparison of SEC of Major Energy-Intensive Products
Advanced industrial countries

PR China

Unit

1980

1990

Current
1990

Goals for
2000

Goals for
2020

Aluminum1
Ammonia2

kWh/t
kgce/t

13,390
1,320

12,956
1,000

14,916
1,290

14,000
1,180

13,000
1,000

Caustic soda
Cement

kgce/t
kgce/t

N.A.
136

1,428
113

1,527
201

1,490
170

1,430
115

Products

Ethylene

kgce/t

N.A.

670

1,400

1,050

680

Paper3
Steel

kgce/t
kgce/t

N.A.
705

440
629

826
1,034

690
890

460
640

Source:
Notes:

ADB (1994).
1 Produced by the electrolyte process.
2 Large-scale enterprises, with natural gas as feedstock.
3 Newsprint; the value for the advanced industrial countries was for 1989.
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Figure 11.5:

Trade Flows for Oil, 1993

Table 11.4:

Oil Imports and Exports, 1993
Million Tonnes

Thousand Barrels Daily

Crude
imports

Product
imports

Crude
exports

Product
exports

Crude
imports

Product
imports

USA
Canada

335.2
29.3

85.9
8.0

5.3
45.1

40.8
14.8

6,732
588

1,796
167

106
906

853
309

Latin America
OECD Europe

55.7
429.9

14.2
81.3

142.9
41.0

45.7
34.3

1,119
8,633

297
1,700

2,870
823

955
717

Middle East

4.5

3.9

729.2

86.7

90

82

14,644

1,812

North Africa
West Africa

4.6
2.1

5.1
6.5

103.1
129.8

29.4
3.3

92
42

107
136

2,070
2,607

615
69

18.6
30.0

6.6
19.4

–
0.2

0.5
2.2

374
602

138
406

–
4

10
46

Other Asia

162.4

54.9

51.0

31.9

3,261

1,148

1,024

667

Japan
Australasia

218.9
20.1

43.6
2.2

0.1
7.4

5.9
4.4

4,396
404

911
46

2
149

123
92

35.6
–

24.3
–

87.4
4.4

36.1
19.9

715
–

508
–

1,755
88

755
416

1,346.9

355.9

1,346.9

355.9

27,049

7,440

27,049

7,440

East & Southern Africa
South Asia

Non-OECD Europe & PR China
Unidentified*
Total World

British Petroleum 1994.
Bunkers are not included as exports.
Intra-area movements (for example, between countries in OECD Europe) are excluded.
* Includes changes in the quantity of oil in transit, movements not otherwise shown, unidentified military use etc.
Source:
Note:

260

Crude
exports

Product
exports

EN ER G Y

Table 11.5:

Status of Nuclear Power in Asia (at the end of 1993)

Country/Area

Reactors in Operation
Share of electricity
No. of units
Total capacity
Supplied by
(MWe)
nuclear
(in %)

Reactors under Construction
No. of units
Total capacity
(MWe)

PR China

2

1,194

0.3

1

906

India

9

1,593

1.9

5

1,010

0

2

2,392

48

38,029

30.9

6

5,645

Kazakstan

1

70

0.5

Republic of Korea
Pakistan

9
1

7,220
125

40.3
0.9

7
1

5,770
300

Iran, Islamic Rep. of
Japan

Source:

IAEA (1994).

Table 11.6:

Trade in Liquified Natural Gas in
Asia-Pacific

•

Natural gas is an environmentally preferred fuel,
and as such its use is likely to keep increasing
rapidly throughout the region. Global reserves
of natural gas have continued to rise over the
past 25 years, standing at just over 5,000 trillion
cubic feet, 3.5 times greater than in 1968. Trade
in natural gas, whether by pipeline or as LNG, is
likely to keep increasing in the Asian and Pacific
Region at a fast rate well into the next century.
Trade in oil and coal is expected to increase as
well, but at a slower rate.

F.

A nticipated Patterns of Energy
Supply and D em and

(Billion Cubic Metres)
To

From
Australia Brunei Indonesia Malaysia Totals
Darussalam

Japan

6.6

7.5

24.1

10.1

48.3

Republic of Korea

0.1

0.1

5.5

0.4

6.1

Source:

•

•

British Petroleum (1994).

per cent, 9 per cent, and 8 per cent respectively.
Malaysia expects to double its LNG exports from
their 1993 level by 1997 (IPE, 1994). Expansions
of exports are also planned in Indonesia and
Brunei Darussalam. The trade in LNG to, from
and within the region is shown in Table 11.6.
Natural gas trade via pipeline is limited at present
to that from Malaysia to Singapore, which
amounted to about 1.5 billion cubic metres
during 1993 (BP, 1994). A number of projects
have been proposed to enhance trade including
from Malaysia and Indonesia to Thailand, from
the Middle East to India and Pakistan, and from
eastern Russia to the People’s Republic of China,
Republic of Korea, and Japan. There is
considerable potential for exporting natural gas
from the Central Asian republics as well. Political,
as well as economic, considerations are likely to
determine which of these pipelines will be
constructed.
Important discoveries of oil in Viet Nam and
Papua New Guinea have led to the emergence of
these countries as oil exporters, even though
their current exports are modest. Papua New
Guinea may also emerge as an exporter of LNG
in a few years.

Overall, the use of commercial energy in the
Asian and Pacific Region is expected to double during
the 20-year period between 1990-2010. The anticipated
increases in energy use in the different sub-regions by
the years 2000 and 2010, under different scenarios
(ESCAP, 1994), are shown in Table 11.7.
Current heavy reliance on coal in the People’s
Republic of China and India is expected to continue,
while its use is expected to grow in Indonesia and
several other countries in the region. Power generation
and transport are the fastest growing energy using
sectors; growth in the power sector will drive increases
in coal consumption, and the growth of the transport
sector will drive increases in the consumption of oil.
Use of natural gas may also increase in transporation
(Box 11.2).
In terms of percentage increases, the use of
natural gas is expected to increase faster than that of
coal or oil. This is partly due to its starting from a lower
level but also due to its environmental attractiveness
and widespread availability. The use of nuclear and
hydro-power is also expected to increase substantially.
Hydro-power is expected to increase in the People’s
Republic of China and South Asia.
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Table 11.7:

Primary Energy Consumption Scenarios to the Year 2010

Sub-regions of Asia and the Pacific

North-East Asia

(in thousand, Tonnes Oil Equivalent)
1990
S2
(1)

2000
S1
(2)

2000
S3
(3)

2010
S2
(4)

2010
S1
(5)

2010

830,003

1,337,200

1,390,000

2,055,000

2,101,000

2,221,000

(6)

South-East Asia

126,651

226,600

240,150

377,000

388,000

427,000

South Asia*

286,325

498,700

521,800

830,000

841,000

892,000

Central Asia

155,026**

181,700

196,450

213,000

223,000

266,000

South Pacific

3,432

4,200

4,400

5,000

6,000

6,000

1,401,437

2,248,400

2,352,800

3,480,000

3,559,000

3,812,000

Total for Asia and the Pacific

Source:
World Tables & UN Energy Statistics.
* Inc. Islamic Republic of Iran.
** Data for 1992.

B ox 11.2:

N atural G as as an Energy S ource for Transportation

Energy use in Asia and the Pacific is increasing in
every sector, but the growth in the transportation sector is
the fastest. In many countries of the region, the use of
transportation fuels in recent years has been growing at
more than 10 per cent per year. The fuels are almost
exclusively derived from oil, and the large increases in their
use for transportation is a principal cause of the serious air
pollution problems in many of the largest cities of the
region. In addition, most of the countries of the region have
to import oil or oil products for their use in transportation,
and this represents a large share of their total import
expenditures. Thus for environmental as well as financial
reasons, a number of countries have started programs to
test alternate fuels for transportation.
The most common non-oi l based fuel for
transportation is natural gas, which is compressed into
specially designed cylinders that serve as equivalents of
petrol tanks. Many countries in the region that are
importing oil have large natural gas reserves, and these
have taken the lead in using this alternate fuel. These
countries include Thailand, Pakistan, New Zealand, India
and Bangladesh.
In Thailand, the Bangkok Mass Transit Authority
turned to natural gas to alleviate air pollution problems.
After a successful trial, 82 specially designed air-conditioned
buses have been put into operation on two routes in the
central areas of Bangkok. Each bus travels an average of
215 km a day. There is a proposal to expand the country’s
public transportation system with 2000 new buses,
and it is expected that many of these will also use natural
gas.
Pakistan has been testing a fleet of cars equipped
with compressed natural gas (CNG) for over a decade. The
Hydrocarbon Development Institute of Pakistan initiated the
testing in Karachi, which has since been expanded to other
cities. A private company is undertaking the conversion of
petrol based cars to ones that can also use CNG, and has
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also set up stations where CNG containers are available.
The programme has attracted considerable interest.
Several cities in India, faced with increasing air
pollution, are also encouraging the use to natural gas
vehicles for transportation. Buses, as well as cars, are in use
in Bombay, New Delhi, and other locations. A major
constraint at present is the shortage of natural gas in many
parts of the country, since the major domestic reserves are
offshore in western India.
Bangladesh initiated a pilot project during the 19801985 period to assess the feasibility of using CNG for
transportation. 16 vehicles that used petrol, and 13 trucks
that used diesel fuel were converted to petrol/CNG dual
mode and diesel-CNG mix models. Even though the pilot
programme was successful, the follow up was delayed due
to a fall in the world price of oil, which made conversion
less attractive. The project has been recently revived with
the sponsorship of the Ministry of Energy and Mineral
Resources. A contract for setting up 4 CNG refueling stations
in Dhaka has been given to a New Zealand company. New
Zealand has been one of the pioneers in the use of CNG
for transportation. Many autos, including taxis, in several
cities have been using this fuel for a number of years.
Electric powered vehicles are also an alternative to
those using oil products. While the use of CNG for
transportation can be considered economically and
technically viable in many countries of the region, this is
not yet the case for electric vehicles. The major limitations
are the batteries, which tend to be very large, and the
distance between recharging the batteries, which is still
rather modest (about 50 km or so). Electric vehicles are
already being used for special purposes, such as for the
delivery of mail, and on golf courses, where frequent stops
and starts are required, and the total distance to be driven
is not large. As batteries become smaller, and the range
larger, electric vehicles are likely to become a more
common sight on the roads of Asian and Pacific cities.
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Geothermal power plays an important role in the
Philippines, supplying about 890 MW of power. This
capacity is expected to increase to about 2,000 MW by
the year 200 0. Indonesia is also adding to its
geothermal capacity, and is in negotiation with private
investors for 400 MW of geothermal installations in
Central and West Java (Asian Energy News, 1994). New
Zealand derives about 7 per cent of its electricity from
geothermal sites (NZCCP, 1994).
Although limited at present, electricity generation
from solar photovoltaics has increased at a rapid rate
worldwide over the past decade. This trend is expected
to continue in the Asian and Pacific Region. The decline
in the costs of photovoltaic systems has been substantial,
but they would need to come down by a further factor
of 3-4 to become competitive. Until this time, their use

B ox 11.3:

will mainly be in remote locations far from existing grids.
The growth in generation of electricity from wind
has also been rapid. India, for example, had
commissioned about 54 MW of capacity by March 1993.
Of these, 38 MW were from demonstration projects,
and 16 MW had been installed by the private sector
(TERI, 1994). There are plans to increase this to 5,000
MW before 2000 AD. The cost of generating electricity
from wind has been estimated at Rs 1.0-1.5 per kWh,
somewhat higher than from coal but competitive with
gas turbines (Ghosh, 1994). The rapidity with which the
potential contribution of renewable energy can change
is illustrated by the revisions to India’s planning targets
announced in 1993. Moreover, the role of the private
sector in power generation in general is on the increase
throughout the region (Box 11.3).

Private Sector Investm ent in E lectric Pow er G eneration in A sia

The demand for electric power in Asia has been
growing at a very high rate during the past several decades,
and this trend is expected to continue for at least the next
20 years or so. A recent study undertaken by ESCAP
indicated that the developing countries of Asia and the
Pacific would need to add during the 1990s about 700 GW
(1 Gigawatt = 1000 Megawatt) to their electrical capacity, at
an estimated cost of about $ 600 billion. There is a growing
recognition that the Private Sector could play an important
role in meeting the requirements for capital and electricity
supply in the region.
A number of countries, including India, Indonesia,
Malaysia, Pakistan, Philippines, and Thailand, have already
made significant efforts to attract private sector participation
in supplying electric power. Following the liberalising
policies initiated by the Government of India, 90 proposals
have been received from the power sector for the addition
of over 50 GW of capacity involving an investment of over
$56 billion. Foreign companies have submitted 40 of these
proposals, involving a capacity of 34 GW.
Pakistan has issued letters of interest to nearly
70 parties, for projects that could add almost 20 GW to
capacity. The Hub Power Project has already been started,
and is expected to add about 1.3 GW to capacity, when
commissioned in 1996. A Na tional E lectric Power
Regulatory Authority is being set up to oversee and regulate
the generation, transmission, and distribution of electricity
in the private sector.
Indonesia has approved its first private power
project (Paiton I), and 2 coal fired units, each having a
capacity of 600 MW are expected to be in operation by
1998-99. Two additional coal-fired units of 660 MW each
(Tanjong Jati B) have also been approved, and are
expected to be on stream at about the same time. Malaysia
has licensed 6 major Independent Power Producers (IPPs),
most of which will use natural gas as the fuel source.
Faced with frequent and serious power shortages,
the Philippines invited private sector involvement in the

rehabilitation of existing power plants, as well as for
additions to capacity on a lease or build-own-operate basis.
The National Power Corporation has also awarded a
number of build-transfer-operate contracts for geothermal
power, two diesel power barges dedicated to supplying
electricity to Mindanao, and a 300 MW combined cycle
facility in Bataan.
The Government of Thailand passed a resolution in
September 1992, setting 1994-95 as the time frame for
inviting private sector participation in the construction of
power plants during the period 1995-2001. The electricity
generated by them will be purchased by the Electricity
Generating Authority of Thailand.
Bangladesh, People’s Republic of China, Nepal, and
the Republic of Korea are amongst other Asian countries
that have initiated private sector involvement in the
development of their electric generation capacity. Two
Chinese companies have signed joint venture agreements
with a U.S. based company to develop wind power in the
People’s Republic of China. A 20 MW plant is to be built on
Nanao Island in Guangdong province, and a 5 MW plant in
Shenzhen. Additional facilities exceeding 200 MW are
planned for the Inner Mongolia, Fujian, Ningbo, and Zhou
Shang Dao regions.
The environmental implications of private power
generation have been one of the concerns expressed in
several countries. There are environmental impacts
associated with electricity generation, whether the
generating facility is in the public or private sector.
Emission standards, and other regulations exist, or can be
promulgated, to ensure that adverse impacts are minimised.
The problem in many developing countries has been in the
enforcement of standards and regulations. It may, in fact,
turn out to be easier for the enforcement agencies to
enforce environmental standards when the power is being
generated by the private sector rather than by an
organisation in the public sector.
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IV.

EN V IRO N M EN TA L C O N C ER N S
R ELATED TO SPEC IFIC EN ER G Y
SO U R C ES

This section outlines the major energy-related
environmental concerns that exist or can be anticipated
in the Asian and Pacific Region. There are a number of
impacts associated with the life cycle (production,
shipment, and conversion) of individual energy sources.
Typical impacts are summarised in matrix form in
Figure 11.6 for each of the Asian and Pacific countries.
The larger potential impacts are shown by triangles
facing upwards, the moderate impacts by triangles
facing downwards, and smaller impacts by squares.

A.

C oal

The production of coal for energy results in very
significant negative environmental impacts, relating to
all stages of the cycle including mining, transportation,
combustion, and the disposal of residues. These are
shown schematically in Figure 11.7, and further
discussed below.
1. Production
Key production impacts include visual and
landscape impacts, and pollution from water run-off
from mined coal and residues. Where coal awaiting
transport is exposed to rain, leachates are generated,
which if uncontrolled, can pollute nearby water
courses. Coal contains a large number of impurities,
including heavy metals which are harmful to humans
and aquatic life. The likely range of concentrations of
the pollutants in leachate vary considerably, and are
discussed, for example, in Webber et al (1987). The
environmental problems associated with coal mining
have become quite evident in a number of countries of
the region, including the People’s Republic of China,
the Democratic People’s Republic of Korea, India, and
Indonesia.
2. Transport
More than a hundred million tonnes of coal are
also transported within Asian and Pacific countries (e.g.
People’s Republic of China, India, and Australia) every
year. Most of this is transported by train, ship, truck, or
barge. The environmental impacts associated with
transporting large amounts of coal overland and by sea
related to land, air, water and noise pollution are
described in considerable detail in Webber et al (1987)
and Wiebe et al (1987). Efforts to minimise these
impacts are being undertaken at many of the newer
facilities, in the more developed countries of the region.
3. Conversion
The greatest environmental impacts from the coal
cycle occur at the combustion stage. The emissions of
particulates and sulphur oxides from coal burning have
been widely recognised as a major human health
hazard. Some standard publications, such as those by
Chadwick & Lindman (1982) and by IEA (1983), discuss
these impacts in detail. The health impacts associated
with the conversion of large amounts of coal in a
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11.3:
Megacities are the
major consumers of
energy.

relatively small area have become recognised in several
parts of the region, including Beijing and Chongqing
(People’s Republic of China), Delhi and Singrauli
(India), and Mae Moh (Thailand).
In recent years, the regional and global aspects
of coal use have become of increasing and widespread
concern. Regional impacts result from the emissions of
sulphur and nitrogen oxides from combustion, giving
rise to acid deposition. The nature and amount of coal
combusted, prevailing wind directions, and types of soil
and vegetation are amongst the important factors that
determine the extent and impact of acid precipitation.
Sources have calculated that the emissions of SO2 from
the Asian countries will almost double between 1995
and 2010, as shown in Figure 11.8.
The global effects of coal combustion, (and
indeed combustion of all fossil fuels and biomass),
are associated with emissions of carbon dioxide
(Figure 11.9) and nitrous oxides (N2O), giving rise to
‘Global Warming’. (See Chapter 6).

B.

O il and N atural G as

Natural gas has come to be considered a highly
desirable fuel since it typically results in less pollution
per unit of energy delivered than either oil or coal.
Although this is true for the traditional pollutants such
as particulates, sulphur oxides and carbon dioxide,
natural gas can contain high concentrations of methane
(a potent greenhouse gas). Environmental concerns are
associated with various stages of the oil fuel cycle are
given in Table 11.8, and discussed below.
1. Exploration and Production
The most significant impacts of oil exploration
and production are those associated with the
development of the infrastructure necessary to bring the
drilling rigs to the exploration and production sites, the
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Figure 11.7:

Environmental Impacts Associated with the Coal System

Mining
•
Loss of topsoil
•
Erosion
•
Land subsidence
•
Land and water use changes
•
Acid Mine Drainage
•
Discharge of chemicals and
suspended solids into water
•
Disposal of solid wastes
•
Other

Source:

Conver sion
•
Emissions of:
–
Particulates
–
Sulfur oxides
–
Nitrogen oxides
– Organic Chemicals
–
Carbon dioxide
– Trace Elements
•
Disposal of ash and sludge
•
Changes in land and water
use
•
Discharge of heat into air or
water
•
Other

Tr anspor tation
•
Emission of dust
•
Noise
•
Changes in land and water
use due to construction of
roads, railroad tracks, ports
loading and unloading
facilities, etc.
•
Traffic disruption
•
Other

Toufiq Siddiqi (1994).

Figure 11.8:

Figure 11.9:

Current and Projected Sulphur
Dioxide Emissions in Asia
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Table 11.8:

Source:

Environmental Impacts Associated with Oil/Fuel Cycle

Exploration
Production

Transport-Storage
and Distribution

Treatment

Electricity
Generation

Transport
end-uses

Industrial
end-uses

Residential and
commercial end-uses

Ongoing:
– Oil spills.
– Safety.
– Brine
disposal.
– H2S releases.
– Siting.
Emerging:
– methane
releases from
venting.

Ongoing:
– Maritime oil
pollution.
Emerging:
– VOC emissions
from storage
facilities and
distribution
outlets.
– Leaks from
underground
storage tanks.

Ongoing
– Liquid
effluents.
– SOx
NOx, PM,
CO
emissions
at
refineries.
Emerging:
– Stricter
effluent
controls.

Ongoing:
– SOx, NOx
emissions.
– Siting.
– Thermal
pollution.
Emerging:
– Waste from
pollution
control, FGD
sludge, de-NOx
catalysts
disposal.
– CO2 emissions.

Ongoing:
– CO, NOx
HC
emissions.
– Lead content.
Emerging:
– PM
emissions.
Stricter
NOx/VOC
controls to
limit O2
– Aldehyde
emissions.
– CO2
emissions.

Ongoing:
– SOx NOx PM
emissions from
new, large
facilities.
Emerging:
– SOx, NOx,
emissions from
existing,
smaller
facilities.
– CO controls
facilities.
– Waste from
pollution
control.
– CO2 emissions.

Ongoing:
– Fuel quality
standards.
Emerging:
– Indoor air
pollution.
– NOx, SOx
emissions from
smaller
combustion
facilities.

IEA (1989).

laying of pipelines to move the oil or gas, and the
growth of industrial areas and worker housing near the
production sites. The types of impacts that arise are
discussed in Gilbert et al (1982).
Offshore exploration and production is
increasing rapidly in many parts of the Asian and
Pacific Region, including Australia, the People’s
Republic of China, India, Indonesia, Malaysia, Thailand,
and Viet Nam. Most operators working offshore
comply with strict environmental regulations and
guidelines, however their associated onshore
developments often require stricter regulation.
2. Transport and Storage
Much of the transport of oil or natural gas takes
place by pipeline. Environmental effects associated with
the construction of pipelines are dependent on the
terrain through which the pipeline is being laid. Special
care needs to be taken if the pipeline is being laid in
areas with sensitive ecosystems. In operation, oil and
gas pipelines have only a minimal impact on the
environment. However, accidents to pipelines,
particularly offshore or in vulnerable areas, are a
continuing source of concern.
Oil is the largest commodity in international
trade, and oil tankers are a common sight in ports all
over the world. About a third of all oil introduced to
the world’s oceans originates in tanker operations. A
compilation of information on the sighting of small
amounts of oil in the world’s oceans by UNEP showed
a very good correlation between oil slicks and the
number of oil tankers following international routes
from the major producing countries to the major
consuming ones.
As mentioned earlier, the Asian and Pacific
Region is now the largest importer of oil in the world.
Most of the oil comes from the Middle East, and goes
through the Arabian Sea and the Straits of Malacca. The

Straits have become one of the busiest waterways in the
world. There have been many shipping accidents
during the past few years (See also Chapter 4), and
several of these have resulted in spills of crude oil or
petroleum. Accidents in the Gulf of Thailand have also
posed concerns to the fishing and tourism industries
(Bangkok Post, 7 March 1994; The Nation, 8 March 1994).
Tankers carrying liquefied natural gas (LNG)
have had an excellent safety record to date. Although
the probability of an accident is low, the potential
consequences of an accident to a tanker carrying LNG
could be very severe, particularly in inshore areas. Over
land, leakage form storage tanks and their cleaning up
also causes land and water pollution.
3. Conversion
Environmental effects associated with consumption of oil (including lubricants) and gas are
associated with air, water and land pollution, from
power generation, transport, and energy for industry
and domestic heating. The transport sector is an
important consumer of oil products resulting in major
environmental impacts, particularly as pollutant
emissions are released directly into the urban
environment. Estimates made during the mid 1980s
indicate that the transport sector was responsible for
more than 85 per cent of the CO emitted in Bombay,
Calcutta, Delhi, Kuala Lumpur, and Manila, and also
responsible for more than 75 per cent of the HC
emitted in Beijing, Delhi, Kuala Lumpur and Malaysia
(Brandon and Ramankutty, 1993).

C.

N uclear Pow er

As with fossil fuels, there are significant
environmental impacts associated with each step in the
nuclear cycle as summarised in Table 11.9. In routine
operations, emissions from the nuclear power plants
into the air or water are small compared to those from
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Table 11.9:

Environmental Impact Associated with the Nuclear Power Cycle

Fuel Cycle

Exploration
Production

Transport-Storage
and Distribution

Treatment

Electricity
Generation

Nuclear

Ongoing:
– Sitting
– Radon emission
– Process effluents,
tailing releasing
radio-nuclides

Ongoing:
– Contamination
radiation

Ongoing:
– Siting
– Gaseous or liquid
fluoride effluents
– Radio-nuclide
release

Ongoing:
– Siting, operational
radioactive
releases
– Low to medium
level wastes,
disposal and
storage
– Thermal pollution
Emerging:
– Radiation due to
decommissioning
– Long-term storage
of high level
wastes.

Source:
Note:

IEA (1989).
The “ongoing” and “emerging” categories for areas of environmental control refer to the situation in most locations in the OECD
region.

fossil fuel plants. The major environmental concerns
associated with nuclear power are:
•
major accidents such as occurred at Chernobyl,
resulting in deaths and incalculable illness, and
significant economic losses;
•
waste disposal and long-term storage of
radioactive wastes, some of which remain
radioactive for hundreds of thousands of years;
and
•
operational releases of radionuclides during
routine operation of nuclear plants resulting in
localised health effects.
In the Asian and Pacific Region, Japan and the
Republic of Korea already derive large shares of their
energy from nuclear power. The People’s Republic of
China and India have some nuclear capacity on stream,
and this is expected to grow considerably during the
early part of the next century. Pakistan has one nuclear
power plant in operation and another under
construction. The Philippines has constructed one
nuclear power plant, but it was never put into
operation due to safety and other political
considerations. The Democratic People’s Republic of
Korea has an Agreement with the USA for assistance in
the construction of two nuclear power plants. Indonesia
and Thailand are amongst the countries in the region
which are actively considering the possibility of
building nuclear power plants.
The cost of generating electricity from nuclear
power is competitive in relation with use of imported
fossil fuels. However, in countries with major reserves
of good coal it remains less competitive. The relative
cost of nuclear and fossil fuel plants depends
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substantially on the cost of capital, since nuclear power
requires a large amount of capital during the
construction phase. Environmental concerns are also
likely to have a strong influence on the relative
attractiveness of electricity rather than coal, oil, and
nuclear power. The possibility of accidental releases of
radiation, and the safe, long-term disposal of
radioactive wastes, have to be weighed against the
emissions of the criteria air pollutants (particulates,
sulphur dioxide, nitrogen oxides, etc.), acid deposition,
and emissions of the principal greenhouse gas carbon
dioxide.

D.

H ydropow er

The potential negative environmental impacts of
hydropower include:
•
resettlement and disruption of communities;
•
destruction/modifications to forests and wildlife
habitats; and
•
modifications to the hydrological regime.
Large hydropower installations require the
flooding of significant amounts of land, sometimes
prime agricultural land. In some cases, thousands of
people require resettlement, leading to growing popular
opposition to such projects in a number of countries of
the Asian and Pacific Region, including India, Thailand,
the People’s Republic of China, and Pakistan. (See
Chapter 4).
Although, hydro-power projects can have major
impacts on the environment due to increasing concerns
over air quality, the use of small, or ‘micro’ hydropower schemes are likely to become an attractive
means of expanding energy supply to rural areas.
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E.

B iom ass

V.

The production and burning of biomass has
substantial environmental effects. Most of the biomass
used is in the form of firewood, gathered from forests.
More than two-thirds of the wood removed from forests
is for fuel, with the remainder being used for lumber
and other industrial uses. The use of wood on a subregional basis is shown in Table 11.10 (Ramani, Hills,
and George, 1992). The use of biomass for energy is
therefore a major contributor to the loss of forest cover
in many countries of the region, as discussed in
Chapter 2.
Firewood burning generally leads to higher
emissions of atmospheric pollutants per unit of
delivered useful energy than the fossil fuels.
Furthermore, health impacts associated with indoor
biomass burning are significant (see Chapter 8). A large
proportion of the population still use firewood
for cooking. Consequently women are habitually
exposed to high levels of a range of pollutants, and
their annual exposure is several times the amount
considered safe by the World Health Organisation
(Smith, 1993).

F.

O ther R enew able Energy Sources

Even though the operation of solar power
schemes is environmentally benign, the production of
the metals (copper and aluminum) that serve as heat
collectors and panel casings have significant associated
environmental impacts. Some photovoltaic substances,
such as cadmium sulphide and gallium arsenide, are
hazardous to human health.
However most renewable energy technologies, if
carefully chosen and operated, have substantially lower
environmental impacts than those associated with fossil
fuels or nuclear power. At present, the largest obstacle
to their widespread use is high capital cost. Greater use
of renewable sources of energy is expected as their
costs come down.

Table 11.10:
Area

Firewood

Continental
South-East Asia
Insular South-East
Asia
Pacific Islands
PR China
Total
Source:

The preceding section has identified a number of
adverse environmental impacts associated with energy
systems. This section presents and discusses a number
of technical, policy, regulatory and economic measures
available to reduce these impacts, many of which are
already being implemented in the Asian and Pacific
Region.

A.

Technological R esponses

1. Increasing Efficiency of Energy Use
Japan has been a pioneer in the development of
energy efficient technologies, particularly following the
oil price increases of the 1970s. In many industries,
such as steel and automobiles, its output per unit of
energy used exceeds that of the majority of the
industrialised countries. The Republic of Korea has also
achieved ‘state of the art’ levels of energy efficiency in
several sectors, including steel and shipbuilding. This
has been achieved through a combination of new
technologies and market mechanisms, principally in
response to increasing energy prices.
In the domestic sector, cooking stoves
traditionally used in developing countries, are 75 per
cent less efficient than modern gas stoves (WRI, 1994).
Consequently fuel-efficient stove campaigns have been
launched in a number of countries of the region. The
efficiencies of various types of cooking technologies are
given in Table 11.11. The Chinese National Improved
Stove Program reports the installation of about 129
million improved stoves in rural areas during the period
1982-1992 (Smith et al, 1993). More than half of all the
rural households in the People’s Republic of China
have received these more efficient stoves. Of other
developing countries in Asia and the Pacific, only India,
Sri Lanka, and Thailand had provided more than 5 per
cent of the rural households with improved stoves by

Biomass Use for Energy Generation
in the Asian and Pacific Region
Industrial

(in million cubic metres)
South Asia

IN TEG R ATIO N O F EN V IRO N M EN TA L
C O N C ER N S IN EN ER G Y PO LIC IES
A N D PLA N S

Fuelwood
% of total

289.4

23.0

92

82.6

11.5

88

155.1

68.9

69

5.8
154.6

2.0
77.0

74
67

687.5

182.4

79

Ramani et al (1992).

11.4:
Biomass, perhaps
inefficient but
continues to be the
major source of
household energy.

269

C H A PTER ELEV EN

Table 11.11:

Cost and Efficiency of Alternative Cooking Technologies, 1991

Stoves

Efficiency
Stove (per cent)

System (per cent)

Stove
Capital Cost (US$)

Traditional
Dung
Agricultural residues
Wood
Wood (commercial)
Charcoal
Improved biomass
Wood
Charcoal
Wood II

11-15
13-17
15-19
15-19
19-23

10-14
12-16
14-18
14-18
8-12

0.00
0.00
0.00
0.00
3.00

27-32
29-34
40-44

26-31
13-17
38-42

6.00
8.00
10.00

Liquid
Kerosene wick
Kerosene pressure
Alcohol wick
Alcohol pressure

40-45
45-50
40-45
45-50

36-41
41-45
33-37
37-42

20.00
40.00
20.00
40.00

Gas
Central gasifier
Site gasifier
Biogas
LPG
Natural gas

55-60
40-45
55-60
55-60
55-60

39-42
39-44
54-59
48-53
53-58

20.00
50.00
20.00a
50.00
20.00

Electric
Resistance
Microwave

60-65
55-60

17-21
16-20

75.00
250.00

Solar
Solar box oven

25-30

25-30

25.00

Source:
Note:

U.S. Congress, Office of Technology Assessment (OTA), Fueling Development (1992) Energy Technology for Developing Countries
OTA, Washington, D.C., p. 296.
a. Substantial capital costs are required for the fuel system and extensive labour is involved in collecting the biomass and dung to
be put in the digester.

1992. The pace of introduction is however increasing.
In India, for example, numbers of improved cooking
stoves distributed annually is now at 2 million (TERI,
1994).
2. Environmental Technology
Use of environmental technology presents an
approach to reducing emissions of specific pollutants.
Catalytic converters are commonly built into
automobiles to reduce emissions of polluting gases
from the internal combustion engine. These, however,
require the use of lead-free petrol, which is not yet
widely available in the developing countries of the
region.
Electrostatic precipitators are now fairly routinely
used to lower emissions of particulates from power
plants, effectively reducing these emissions by over
90 per cent. Several countries in the region, including
the People’s Republic of China and India, are now
manufacturing these devices and installing them as
standard equipment in all new power plants. Many of
the older plants are also being retrofitted with
electrostatic precipitators.
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In a number of the industrialised countries, flue
gas desulphurisation systems (FGD), such as limestone
‘scrubbers’, are used to reduce sulphur oxide (SOx)
emissions by up to 95 per cent. The main reason that
scrubbers are not used more widely in developing
countries is the capital and operating costs of these
systems, forcing the overall plant costs up by about
15-20 per cent.
Japan and the Republic of Korea have been
using FGD systems for some time, while the first FGD
system in Hong Kong commenced operation in October
1993. The system is capable of removing 90 per cent of
the emissions from the boiler plant when burning coals
with varying sulphur content. Technology to reduce
emissions of nitrogen oxides from existing boilers (low
NOx burners) has also been recently introduced in
Hong Kong, and this is expected to reduce emissions of
NOx by about 50 per cent. More advanced technology
known as selective catalytic reduction (SCR) can reduce
NOx emissions by over 80 per cent, but, as with FGD,
this results in a greater increase in the overall cost of
energy.
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3. Fuel Substitution
Choice of energy sources is controlled by a
number of factors, such as local availability, price, and
end-use. It is only in recent years that environmental
concerns have also become an important factor in
determining the choice of energy source. It is generally
acknowledged that, of the fossil fuels, natural gas is
preferable to coal or oil from an environmental
perspective. Thus substitution of other fossil fuels by
natural gas can reduce environmental impacts.
Compressed natural gas is being used on a small-scale
in several countries of the region, including New
Zealand, Pakistan, Thailand, and India. Pakistan, for
example, has established a target of converting 50,000
automobiles to CNG during the next 4 to 5 years (HDIP,
1994).
Electric vehicles could also play an important
role in reducing air pollution in urban areas. The
weight, capacity limitations and cost of the batteries
used in such vehicles are barriers that are gradually
being overcome, and substitution for transport fuels is
expected to accelerate during the next century.

B ox 11.4:

4. Clean Energy Technologies
New ‘Clean’ Energy Technologies include
Fluidised-Bed Combustion, which greatly reduces
emissions of sulphur and nitrogen oxides from the
burning of coal. The People’s Republic of China has
been one of the pioneers in such technologies, driven
in part by the need to use lower quality coals in some
of its southern provinces, and Japan is a major
manufacturer and user of this technology. The use of
clean coal technologies in the region, is discussed in
Box 11.4.

B.

D irect R egulatory Instrum ents

1. Environmental Quality Standards
Air and water quality standards have been
developed to protect human health and ecosystems.
Both ambient and emission standards have been
adopted in many countries defining allowable average
concentrations of specific pollutants. In some cases
standards are based on dose-response relationships,
and are set at levels where no measurable health
impact is evident. In some countries, the precise level

C lean C oal Technology

While oil is the largest source of commercial energy
in each of the other continents, this role is played by coal
in Asia and the Pacific. This is primarily due to the heavy
dependence of the People’s Republic of China on coal,
which produces and uses more than 1,000 million tons of
coal each year. Coal is also the largest source of commercial
energy in India, the Democratic People’s Republic of Korea,
Kazakstan, and Australia. The use of coal is increasing in a
number of additional countries of the region, including
Indonesia, Philippines, and Thailand.
There are probably more environmental concerns
associated with the use of coal than with any other major
source of energy. Most of these are associated with the
burning of coal, although there are also substantial
environmental impacts of its production and transportation.
The emissions of particulates, sulfur oxides, nitrogen
oxides, and carbon dioxide are some of the major
environmental impacts associated with coal use. With the
projected increases in coal use in Asia over the next few
decades, it has thus become particularly important to
reduce the adverse environmental effects associated with
coal use. The development of “Clean Coal Technologies”
(CCT) is an important step in this direction.
CCT include technologies dealing with coal
preparation to reduce ash and sulfur contents of coal prior
to combustion, as well as flue gas desulfurisation (FGD)
and atmospheric fluidised bed combustion (AFBC).
Commercially proven CCT already in use in Asia-Pacific can
reduce emissions of particulates by up to 99 per cent, sulfur
oxides by 90-95 per cent, and nitrogen oxides by up to 90
per cent. CCT do not actually reduce carbon dioxide
emissions directly, but by improving the efficiency of
energy use the amount of coal that needs to be used to
produce a given amount of electricity or industrial output

can be reduced. Additional technologies are being
developed that improve efficiencies further, as well as
reduce emissions of the major polluting gases.
Japan has been one of the world leaders in the
development and use of clean coal technologies. It was the
first country in the Asian and Pacific region to be
industrialised, and thus feel the full environmental impact
of the use of fossil fuels. As a result, it set up quite stringent
environmental standards, and actually started implementing
them. Using CCT and similar technologies for other fuels, it
was able to reduce, for example, the average concentrations
of sulfur dioxide all over Japan by about 80 per cent
between 1967 and 1987.
Amongst the most advanced technologies for
increasing the efficiency of coal-based electricity generation
are (i) supercritical pulverised coa l firing (SPC F)
(ii) pressurised fluidized bed combustion(PFBC), and
(iii) integrated gasification-combined cycle (IGCC). SPCF
has been demonstrated at several Japanese power stations,
including the 700 MW Hekinan Power Station No. 2 of
Chubu Electric Power Co. With respect to PFBC, a 70 Mwe
plant has been in operation at Wakamatsu since 1993. Two
additional units are under construction in Japan, including
the 350 Mwe unit at Kanda.
CCT in use at present add about 15-25 per cent to
the capital costs of coal-fired power plants, and similar
increases in the price of electricity. In the developing
countries, which are frequently short of capital, this cost is
viewed as being too high. However, the pollutants that
cause health damage, could also be expansive as they result
in an increased need for health care facilities and staff.
There are thus clear financial and quality of life trade-offs
involved in the decision to use or not to use CCT.
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at which standards are set is also affected by the cost of
the measures required to bring the air or water quality
to the level set by the standard. In developing
countries, where resources are scarce, standards that
are often too stringent are likely to be ignored. There is
therefore a trade-off to be achieved between desired
standards and implementable standards.
Most of the industrialised countries, and many
developing countries have set ambient air quality
standards for the main pollutants (SO2, NOx, CO, lead
and VOCs). In the People’s Republic of China and
India, standards are more stringent in some regions
such as national parks or historic sites, than they are in
industrialised areas.
However these standards are not met in many of
the larger urban areas of the Region (WHO, 1992),
WHO ‘safe’ levels are commonly exceeded in a number
of cities for several pollutants (see Chapter 6).
2. Emission Standards
The setting of ambient standards is usually
supported by the adoption of emission standards. The
latter define the emissions from particular types of
facilities, such as power plants or refineries, to achieve
the ambient standards. Emissions standards on power
plants, large industrial facilities, and automobiles have
been set in a number of countries of the region,
including the People’s Republic of China, India,
Singapore, and the Republic of Korea and the number
of countries enforcing such standards is increasing.
India, for example, limits the emission of particulate
matter from power plants generating more than 200
MW to 150 milligram per cubic metre (mg/m3) of flue
gas (TERI, 1994). New plants of smaller than 200 MW
are allowed to emit up to 300 mg/m3, whereas older
plants of that size can emit up to twice that amount.
3. Regulations on Fuel Quality and Use
Many countries set standards for types of coal
that can be used, for instance, introducing bans on use
of coal with more than 1.0 per cent sulphur, while
several industrialised countries in the region limit
sulphur content in light and medium fuel oil to 0.2 per
cent. For transport fuels such as gasoline, limitations are
sometimes imposed on benzene, lead content, and
volatility. A number of industrialised countries are
phasing out lead content completely, whereas others
are setting standards at the lowest possible limit at
which older automobile engines operate. (See Chapter
12). Prohibitions on the use of certain fuels can be
based on the time of year, location, or other factors. In
some areas for instance, where air quality is particularly
bad, coal use can be restricted during the winter
months.
4. Licensing and Zoning
Licenses are usually required to construct and
operate facilities, dependent upon submission of full
environmental impact assessment (EIA) to identify and
quantify all significant environmental impacts, and
propose appropriate mitigation measures within a
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framework of monitoring. EIAs can be a major
undertaking, requiring several person-years of work for
major projects. Many developing countries in the region
have modified versions based on simple checklists for
minor projects, with more detailed assessments for
large-scale projects. (See Chapter 18).
One of the most cost-effective methods for
minimising adverse impacts is through introduction of
environmental criteria at the site selection phase of a
development project. If major air emissions are
expected from a facility, it is clearly better to build it
downwind from population centres than upwind,
thereby reducing the overall exposure of the population
to the pollutant. The location of a major steel mill near
Karachi, Pakistan, was recently changed for precisely
this reason.
Traditionally in Jakarta, Shanghai and many other
cities in the region, power plants (frequently located
centrally) have been the single most important source
of air pollution, with little consideration given to the
cumulative effect of a number of such plants. Today
many of the Asian countries, including the People’s
Republic of China, are beginning to use dispersion
modelling to assist them in appropriate siting of power
plants to minimise air quality and human health
impacts.
According to zoning or land-use plans, polluting
industries can be required to locate in designated
zones, remote from population centres, or where
prevailing wind directions can be expected to take the
air pollutants away from areas that are heavily
populated. The concentration of power plants, for
example, in the Mae Moh area of Thailand and the
Singrauli region in India have led to heavy
concentrations of air pollutants over large areas. This
pollution would have been less acute with dispersed
siting of these plants.
5. Safety Regulations
Safety regulations are designed to minimise
hazards from activities such as energy production,
shipment, and conversion. Some facilities, such as oil
and gas producing wells, transmission pipelines, oil
refineries, and nuclear power plants, have especially
stringent safety requirements. These can be combined
with measures that may be considered primarily
environmental, to produce a comprehensive approach
that can reduce both the environmental impacts of
routine operations and improve safety.
6. Enforcement Mechanisms
Without effective enforcement mechanisms, even
the best regulations will be ineffective. A number of
legal instruments are used to provide the basis for
enforcement. These range from the threat of
operational license withdrawal to criminal prosecution
of polluters. In many industrialised countries of the
region, non-compliance fees and fines are used as tools
to encourage compliance. Among the newly
industrialised countries, Singapore has been particularly
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strict in the enforcement of environmental regulations,
while the People’s Republic of China has begun to levy
fines for non-compliance, even though the fines have
been relatively modest during this early phase of
implementation.

C.

Econom ic Instrum ents

Command and control regulation has been the
traditional way of attempting to control pollution. More
recently economic instruments (an inherent part of the
‘Polluter Pays Principle’) have become more popular as
a cost effective and efficient means of reducing
emissions, especially from large point sources.
Economic instruments force industry to recognise and
internalise their externalities and in doing so encourage
them to start accounting for the environment. The
following instruments can be applied:
•
charges and taxes;
•
subsidies; and
•
tradable pollution permits.
Each of these instruments is examined briefly
below.
1. Taxes or Charges
Emission charges, user charges, product charges,
and taxes can be used to regulate emissions from the
energy sector. The difference between charges and
taxes is the way in which the revenues are allocated.
Tax revenues accrue to the public budget, without
specific earmarking, whereas, charge revenues are used
predominantly for financing environmental measures.
However, in some countries, revenue from taxes is now
beginning to be recycled back into the most efficient
industries, thus providing even more of an incentive for
pollution abatement. Not only will those industries
embarking on pollution abatement programmes avoid
the tax, they will also be able to claim some of the
revenue generated.
The economic theory of charges and taxes is
relatively simple. Introducing a charge or a tax roughly
equal to the amount of environmental damage done by

11.5:
A modern coal fired
power plant in
People’s Republic of
China designed to
reduce pollution.

a particular type of pollution, encourages that industry
either to reduce its output or to install pollution control
equipment. By reducing their pollution levels they are
able to avoid all, or at least part, of the pollution tax.
Most pollution taxes tend to be ‘two-stage’ taxes which
only become applicable above a certain threshold.
Also, as the environment is capable of absorbing
some pollution, the tax may only become applicable
above this point, and at the point where significant
damage is known to occur, the tax can be increased
significantly.
Taxes, like many other economic instruments,
are used as an incentive for achieving environmental
goals. A higher tax can, for example, be imposed on
automobiles or buses that pollute more, to encourage
them to switch to less polluting fuels, or to install
devices that reduce pollution such as catalytic
converters. Many countries are imposing a higher tax
on gasoline containing lead than on unleaded gasoline,
and this approach has been quite effective in reducing
lead emissions into the atmosphere. Similarly many
countries use this concept of differential taxation for
encouraging the use of diesel and liquid petroleum gas
(LPG). Thailand is one of the growing number of
developing countries which has taken this approach to
encouraging the use of unleaded petrol.
2. Subsidies
Financial assistance can be provided to
companies or other polluters as an incentive to comply
with environmental standards. These subsidies can be
in the form of grants, low interest loans, or tax
deductions. They are provided mainly for the purchase
of pollution control equipment or for the training of
personnel. In industrialised countries, subsidies are
frequently provided to undertake research and
development into less polluting or ‘clean’ technologies.
However, there are several problems with subsidies,
including the fact that although subsidies encourage
pollution abatement in the short term, they have a
tendency to keep old and heavily polluted industries in

11.6:
Harnessing of
renewable energy
such as wind is
still in its infancy
in Asia-Pacific.
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production, encouraging life extensions of polluting
plant rather than investment in new plant.
However, with proper use, subsidies can reduce
the extra financial burden that environmental controls
force on industry. They can also get the support of
industry and encourage industry to work in partnership
with government, making the introduction of stricter
environmental controls and the use of the polluter pays
principle more feasible and less controversial.
Subsidies have been used in many countries around the
world. An example of their use by a country in Asia
and the Pacific is provided by the Indian government
which is currently providing subsidies of Rs 50-75 each
for the purchase of more efficient cooking stoves (TERI,
1994).
3. Tradable Pollution Permits
Tradable Pollution Permits (TPPs) are gaining
momentum as pollution control instruments. Until now,
they have only been used to any great extent in the US.
The idea is attractive due to its simplicity and flexibility,
allowing regulators to specify a set level of emissions
reduction while permitting the market to determine the
price. The main advantage of TPPs is that the cost of
reductions of emissions, up to a maximum emission
ceiling, remain as low as possible. A polluter with high
marginal costs of abatement will prefer to purchase
permits than reduce emissions. On the other hand a
polluter who is able to reduce emissions cheaply will
do so, and is then able to sell any excess permits to
those with higher costs of abatement. Since polluters
have different costs of abatement there is an automatic
market, and by giving polluters the chance to trade, the
costs of abatement are minimised.
In addition to being used for the control of
atmospheric emissions, tradable permits have been
used to a limited extent, and with less success, for the
control of water pollution. The use of tradable permits
is still in its infancy but can be expected to become
more widespread in the future.

V I. C O N C LU SIO N
Energy use is expected to continue to increase at
a relatively fast rate in the Asian and Pacific Region for
the foreseeable future. This is expected to lead to
considerable additional stress on the environment, and
society.
A large share of the region’s population depend
on traditional energy sources, such as firewood, and
agricultural and animal wastes. The availability of these
resources has reached a peak, and may in fact have
already passed the level at which it can be sustained.
The continued reliance on these resources by an
increasing population has already put a substantial
strain on the region’s forests as well as on agricultural
lands. In addition, the use of these fuels also has a
substantial health impact on domestic users.
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Improvements in the overall quality of life in the
rural or remote areas of many countries will require a
greater supply of ‘higher quality’ fuels such as LPG,
natural gas, and electricity. The question of energy
equity within countries will need to be addressed as
explicitly as that between countries.
The requirement for some forms of energy,
particularly electricity and transport fuels, is increasing
at a much greater rate than total energy use. Essentially
every energy source can be used to generate electricity,
but there is growing public opposition in many
countries to the use of particular sources, such as hydroand nuclear power facilities. In the case of hydropower, it is sometimes necessary to inundate productive
agricultural land, and resettle affected families in other
locations. While these local communities bear the costs,
the benefits accrue to different groups that live quite far
from the power stations.
For nuclear power plants, the greater risk from
possible accidents is borne by those closest to the
plant, whereas most of the electricity goes to other
regions. In routine operation, hydro and nuclear power
are environmentally preferable to generating electricity
from coal or oil, but their social acceptability will
depend on devising approaches where the costs and
the benefits of producing and using electricity are
distributed much more equitably amongst the
population.
The environmental impacts of the use of oil
products for transport are substantial, and growing, in
particular in terms of urban pollution from vehicle
emissions in many cities within the Asian and Pacific
Region. Greater fuel efficiency, imposition of stricter
controls over highly polluting vehicles, and careful
transport planning is required as an immediate step to
reducing this pollution, although in the long-term use
of compressed natural gas and electric vehicles, and
also encouraging a shift in lifestyle away from the
automobile would reduce these levels of pollutants.
In order to check the environmental impacts of
the rapidly expanding energy sector in Asian and
Pacific countries, the development of environmental
control systems must keep pace with this growth. A
range of regulatory and economic mechanisms have
been discussed in this chapter, and each will be
appropriate in different circumstances. A key
requirement in each of these countries is to develop the
institutional framework to regulate and control the
impacts of the energy, and other, sectors in an
integrated way.
Much of the adverse impact on the environment
is due to lack of awareness of how environmental
targets can be achieved with using less energy and
more environmentally acceptable technology. Education
has a crucial role to play in enhancing public
awareness to this end.
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Ever growing traffic is choking the streets of Asian cities
with critical impacts on economy and the environment.
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I.

IN TRO D U C TIO N

During this century the transportation sector has
achieved the status of a key stimulant of economic
growth but, alongside its many economic benefits, the
relentless expansion of the sector, in terms of vehicle
fleets, infrastructures, and passenger- and freightkilometres, has also created a host of environmental
problems. Consumption of non-renewable resources,
adverse impacts on land-use, emission of air pollutants,
oil slicks in marine environment, and growing
congestion on urban roads are some of the problems
associated with transportation growth in Asia and the
Pacific and the sector has, so far, accounted for a major
share of environmental degradation observed in the
region. In particular, transportation systems are a major
contributor to the decay of the urban environment and
reduced quality of life in the metropolitan areas due to
their contribution to atmospheric emissions, noise and
risk of accidents. Besides, the transport infrastructure
has vastly encroached into agricultural, forest and urban
land resources which are becoming increasingly scarce
in the region. There are instances of significant loss of
agricultural land or deforestation caused by the
construction of transportation corridors. Perhaps the
most serious, and pervasive, impacts of construction of
transportation corridors stem from the draining of
resources from rural to urban areas with the
appearance of sprawling and unplanned urban
settlements leading to numerous environmental
problems.

II.

TR EN D S A N D PRO SPEC TS IN TH E
TR A N SPO R TATIO N SEC TO R

It is not only the extent of the transportation
system in much of the region that is cause for alarm
from an environmental standpoint, but also its growth
trend, quality, spatial pattern, operational pattern and
modal shift, which have worrying implications. The
concentration of population and economic bases in
large cities combined with inadequate investment in
transportation infrastructure has led to unplanned
expansion and poor energy efficiency in the sector,
which has created adverse effects on the environment.
The rapid growth in road transport, in particular an
increasing proportion of private vehicles, is relentlessly
degrading the region’s environment. The modes of
transportation considered in this analysis are those
powered by motors using fossil fuels or electricity.
These include road vehicles, railways, marine and
inland shipping and, air transport.

A.

R oad Transportation

The total length of roads in the region is
estimated at about 6 million km (excluding roads in the
six Central Asian republics). Out of this total length,
motorways and national highway networks, forming
major (trunk) road networks in each country, account
for approximately 1 million km (United Nations 1994).
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Figure 12.1:

Average Annual Growth in Total
Road Network Length, 1985-1992
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The growth of roads averaged about 2 per cent per
year during the period 1985-1992. Figure 12.1 shows
the annual average growth rate of road network in
selected countries in the region, over the 1985-1992
period. It is clear that remarkable development has
been achieved in terms of annual increment in
Bangladesh, Brunei Darussalam, Indonesia, Nepal,
Pakistan and Thailand. For all these countries annual
growth of road network length exceeds 4 per cent.
Table 12.1 shows both the length of total road
network and road network density (kilometres of road
length per square kilometre of land area) – a road
density index which reflects the level of development
of road infrastructure – in the countries of the region.
One can see that Hong Kong, Japan and Singapore, all
of which are characterised by their small land area,
high population density and high concentration of
economic activity, have relatively dense road networks.
The least developed countries of the region, such as
Bangladesh, Lao People’s Democratic Republic, Papua
New Guinea, Nepal, Myanmar and Mongolia, which
have low level of economic activity, have road
networks of low density. Therefore, it appears that
there is some correlation between economic
performance and density of road networks.
There also exists a wide variation in the
percentage of paved road length forming the main
(national) road networks among countries and
territories of the region. This percentage varies from 38
per cent (Myanmar) to 100 per cent (Australia, Brunei
Darussalam, People’s Republic of China, Hong Kong,
Republic of Korea, Singapore, Sri Lanka and Thailand).
Figure 12.2 compares kilometres of paved road
per 1,000 persons by groups of countries in Asia and
shows how this has changed over the period 1980-
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Table 12.1:

Road Network Length and Density
in Selected Countries/Areas

Country/Territory

Length (km)

Density
(km/sq.km)

Mongolia

4,321

Myanmar

24,422

0.04

7,036

0.05

Lao PDR

13,791

0.06

Bangladesh

12,960

0.10

Australia

810,300

0.11

PR China

1,028,000

0.11

Malaysia

50,836

0.12

Indonesia

266,330

0.14

64,393

0.16

Nepal

Pakistan

0.00

Sri Lanka

25,952

0.16

New Zealand

93,000

0.35

Thailand

44,409

0.38

2,348
157,253

0.41
0.54

1,970,000

0.56

Brunei Darussalam
Philippines
India
Republic of Korea
Samoa
Hong Kong
Japan
Singapore
Source:
Note:

56,481

0.57

2,089

0.73

1,484
1,115,000

1.50
2.97

2,882

4.68

United Nations (1993); United Nations (1991).
According to the Government of the Republic of Korea
the road network in 1994 was 73,833 km and the density
was 0.743 km/sq.km.

Figure 12.2:
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1990. While this index has increased from 6.5 in 1980 to
nearly 7.75 in 1990 in the Asian developed economies,
it has remained below one in the other groups. The
developing country transport systems seem to be
characterised not only by a low density of road
network, but also by a low percentage of paved road,
which indicates poor quality roads. The rapid growth of
road infrastructure in developing countries should,
therefore, be viewed as an important part of the effort
to break the mutually reinforcing relationship between
inadequate or poor road infrastructure and
underdevelopment. According to ESCAP secretariat
estimates, over 2 million kilometres of paved roads
need to be built in the Asian and Pacific region by the
year 2000 to meet the growing demand for human and
goods transportation. This represents an increase of
about 40 per cent over the existing capacity (United
Nations 1994).
The region has also witnessed significant growth
of road vehicle fleets. The estimated total number of
registered vehicles in the region in 1992 (excluding the
Central Asian republics) was over 130 million with an
annual growth rate of 3 to 4 per cent. Table 12.2 shows
population of road vehicles in selected Asian and
Pacific countries. Japan, India and Australia have the
largest fleets with vehicle populations of over 60, 17
and 11 million respectively.

Table 12.2:

Road Vehicle Fleet Population in
Selected Countries of Asia-Pacific

Country/Territory

Year

Number
(millions)

Mongolia

1991

0.087

Myanmar
Nepal

1992

0.218

1990

0.092

Lao PDR

1992

0.139

Australia
PR China

1992
1989

11.849
9.158

Malaysia
Indonesia

1988
1990

2.022
8.889

Pakistan

1990

2.669

New Zealand
Thailand

1992
1992

2,305
9,309

Brunei Darussalam
Philippines

1990
1989

0.129
1.431

India

1990

17.081

Republic of Korea
Samoa

1991
1989

5.824
0.005

Hong Kong
Japan

1992
1990

0.442
60.53

Singapore

1992

0.548

Source:

United Nations (1994).
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The average annual growth rates of road
vehicles are shown in Figure 12.3. The vehicle
growth rates appear to be very high over 19881992 period in the Lao People’s Democratic
Republic (24.85 per cent), the Republic of Korea
(21.2 per cent), India (17.2 per cent), Thailand
(12.3 per cent), and People’s Republic of China
(11.8 per cent). Vehicles with four or more
wheels clearly dominate the scenario in the
Republic of Korea where they increased at the
rate of 25 per cent. However, the increase in the
number of vehicles in the Lao People’s
Democratic Republic, People’s Republic of China
and Thailand was largely due to the rapid
increase in two or three wheelers over this
period. In most cities of the region, the growth
of motor vehicles far exceeds that of the already
over stressed urban road network. In Seoul,
vehicle population is doubling every four years
and in Bangkok, the daily increment in the
population of private cars was estimated at 575
during 1983-1991.
Figure 12.4 further elaborates the vehicle
fleet composition in the region. Typically: motor
cars account for over 60 per cent of the total fleet
of road vehicles in the developed countries and
in Brunei Darussalam, Malaysia and Samoa;
Philippines and People’s Republic of China have
relatively high proportions of goods-carrying
vehicles and the percentage of motorcycles
(including three wheelers) generally exceeds 50
per cent in Viet Nam the Lao People’s Democratic
Republic, India, Indonesia and Sri Lanka, where
motor cycles and three wheelers are important
means for commuting in the cities.
Table 12.3 compares annual growth of total
freight and passenger movement with those of
road transport over 1985-1992. In the Republic of
Korea, People’s Republic of China, Pakistan, Sri
Lanka, and Japan both total freight and road
freight movements are growing. However, except
in the Republic of Korea, the increase in road
freight outpaces the total in all these countries.
Most of the selected countries show a growth in
passenger movement by road which is of similar
magnitude to the overall growth in passenger
transport.
The above data indicate that in Asia and
the Pacific every aspect of road transport is
rapidly expanding including road networks, road
vehicles, and freight and passenger traffic. The
expansion of road transport is driven either by
increasing economic activity or by a growing
need for basic road transport facilities. The first
condition is operative mostly in developed, newly
industrialised and rapidly growing economies of
the region, while the latter condition is operative
in least developed countries of the region.
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Figure 12.3:

Annual Growth of Road Vehicle Fleet in
Selected Countries/Areas of Asia-Pacific
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Figure 12.4:

Road Vehicle Fleet Composition in
Selected Countries/Areas of Asia-Pacific
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R ailw ays

Railways constitute one of the most energy efficient
modes of inter- and intra-city transportation, but the
construction of a railway network requires huge capital
outlays. The Asian and Pacific region’s total route length of
general service railways reached about 235,000 km in 1992.
South Asia has the highest share, of over one third (37 per
cent), of the region’s total railway route length, while East
Asia and Developed countries account for 27 per cent each.
Though the transport sector as a whole has continued
to grow in proportion to economic activity in the region, as
shown in Table 12.4, the railway route length of the region
appears to have declined in recent years at a rate of 0.2 per
cent per annum. The data on individual countries reveal,
however, that this apparent shrinkage in the regional average
is accounted for mainly by trends in the developed countries.
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Table 12.3:

Annual Growth (per cent) in Freight
and Passenger Movement in
Selected Countries in Asia-Pacific,
1985-1992
Freighta

Country

Republic of Korea
PR China
Sri Lanka
Pakistan
Japan
Kyrgyzstan
Thailand
Myanmar
Mongolia

Passengerb

Total

Road

6.4
6.3
5.3
4.6
4.3
-0.7
-1.9
-29
-8.4

6.1
8.7
5.4
6.8
5.5
1.5
-3.3
-4.9
-10.2

Total
3.4
7.4
2.0
7.9
7.6
n.a.
n.a.
-14.6
5.0

Road
2.3
10.3
2.2
9.1
10.1
n.a.
n.a.
-22
4.1

Source:
United Nations (1994).
a Ton-kilometre basis.
b Passenger kilometre basis.
n.a. = not available.

The heavy contraction of railways, especially in
Australia, might be due to the recent service and
network rationalization of the country’s railway system.
The adequacy of railway infrastructure in the
developing countries of Asia, as measured by the ratio
of the route density to the population density
(adequacy index) appears to be about one tenth of the
equivalent measure in the developed countries, as
shown in Table 12.5. The adequacy indices for the
countries of South, East and South-East Asia are not
comparable to that for the countries of Central and
Developed Asia. However, the route density in some of
these countries/territories is quite high. The indices for
India (19), Bangladesh (19), Sri Lanka (22), Republic of
Korea (31.2), and Hong Kong (28) reflect a relatively
higher concentration of route, albeit inadequate in the
face of their high population densities. Among
countries and territories where the lengths of the

Table 12.4: Railway Network Length, Density (1992) and Growth (1988-92)
Subregion/Country/Area

Current railway
route length
(km)

Population
density (person
per sq.km)

Route density
Adequacy index
(railroad
(route density/
km/’000 of sq.km
population
of land area)
density)

Average
annual growth
rate 1988-92
(per cent)

Cen tr al Asia
Azerbaijan
Kazakstan
Turkmenistan
South Asia
India
Pakistan
Bangladesh
Nepal
Sri Lanka
Islamic Republic of Iran
East Asia
Mongolia
PR China
Republic of Korea
Hong Kong
South-East Asia
Myanmar
Thailand
Malaysia
Indonesia
Philippines
Viet Nam
Cambodia

1 8,41 0
2,125
14,148
2,137
80,059
62,458
8,775
2,746
51
1,462
4,567
58,494
1,809
53,565
3,092
28
1 9,399
3,356
3,870
1,675
6,441
805
2,604
648

8.5
82.8
6.3
7.8
1 94.4
259.5
154.1
802.7
135.8
260.9
33.1
1 06.3
1.4
119.1
436.7
5,851.0
1 05.7
61.6
108.4
54.2
96.7
208.0
202.1
48.6

5.6
24.4
5.2
4.4
1 3.2
19.0
11.0
19.1
0.4
22.2
2.8
5.2
1.2
5.6
31.6
28.0
4.6
5.0
7.5
5.1
3.4
2.7
7.9
3.7

0.66
0.29
0.83
0.56
0.07
0.07
0.07
0.02
0.00
0.09
0.08
0.05
0.86
0.05
0.07
0.00
0.04
0.08
0.07
0.09
0.04
0.01
0.04
0.08

n .a.
n.a.
n.a.
n.a.
0.02
0.02
0.00
0.00
0.00
0.02
0.00
0.3
0.00
0.4
0.5
5.0
0.4
1.3
0.9
0.0
0.0
0.0
0.0
0.0

Developed coun tr ies
Japan
Australia
New Zealand
Developin g coun tr ies
Asia-Pacific r egion

58,559
19,100
35,486
3,973
1 76,362
234,1 73

1 7.2
326.6
2.2
12.6
1 1 4.9
90.2

7.0
50.5
4.6
14.8
7.6
7.1

0.41
0.15
2.09
1.17
0.06
0.08

-1 .3
-0.2
-1.8
-1.3
0.2
-0.2

Source:
United Nations (1994).
n.a. = not available.
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Table 12.5:

Adequacy of Railways’
Infrastructure by Sub-region

Sub-region

Population
Density

Central Asia
South Asia
East Asia
South-East Asia
Developed Asia
Source:

8.5
194.4
106.3
105.7
17.2

Route
Density

Adequacy index
(Route Density/
Population
Density)

5.59
13.16
5.23
4.62
7.03

.660
.068
.049
.044
.410

UN-ESCAP (1994). Review of Development in Transport
and Communications in the ESCAP region 1993.

Table 12.6:

Trends in Rolling Stocks in Selected
Economies, 1986-1992

Country/Territory

Average annual growth (%)

India
Bangladesh
Sri Lanka
Mongolia
PR China
Republic of Korea
Hong Kong
Myanmar
Thailand
Malaysia
Indonesia
Philippines
New Zealand

Locomotives

Freight
wagons

Passenger
vehicles

4.3
1.0
-3.7
-2.9
2.5
0.8
0.0
-1.1
-0.7
-2.4
0.5
2.1
-8.6

-1.0
-1.9
-3.4
2.2
3.3
0.9
n.a.
-2.8
0.1
-0.2
-0.4
-11.6
-9.4

4.2
2.7
-0.8
0.0
4.3
1.4
n.a.
-3.4
0.8
2.1
3.9
-0.2
-3.8

Source:
United Nations (1994).
n.a. = not available.

Table 12.7:

Freight and Passenger Traffic
Trends in Selected Countries/
Territories of the Region, 1986-1992

Country/Territory

India
Bangladesh
Sri Lanka
Mongolia
PR China
Republic of Korea
Hong Kong
Myanmar
Thailand
Malaysia
Indonesia
Philippines
New Zealand

Average annual change (%)
Freight

Passenger

4.5
2.7
-2.7
-12.9
4.7
1.8
-2.0
2.8
2.9
0.6
15.7
-37.0
4.1

5.5
-1.9
4.9
5.3
3.3
5.4
n.a.
4.5
7.3
4.9
5.6
-5.8
-4.8

Source:
United Nations (1994).
n.a. = not available.
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railway routes appear to be inadequate, Myanmar,
Thailand, Hong Kong, Republic of Korea, People’s
Republic of China, Sri Lanka and India are expanding
their railway networks. Hong Kong and Myanmar are
the front runners with average annual growth rates over
1988-1992 of 5 per cent and 1.3 per cent respectively.
Apart from the extension of routes, the process
of modernization of railway systems is also under way
in many developing countries of the region. India has
electrified about 25 per cent (26,585 track km) of its
total track length and its electrified trackage has
increased at the rate of about 5 per cent per annum
over 1988-1992. Likewise, People’s Republic of China
and the Republic of Korea electrified, 15.7 per cent and
18 per cent of their total railway route lengths
respectively. The transition from manual to semi- or
fully-automated system of signalling and safe working
has also been given considerable attention by several
railway systems of the region, notably in People’s
Republic of China, Indonesia, Mongolia, New Zealand,
the Republic of Korea and Thailand.
Table 12.6 shows trends in the size of rolling
stock for selected countries of the region while
table 12.7 shows the average annual rate of change of
freight and passenger traffic for railways systems of
selected countries. For most of the countries, the
growth in freight traffic was moderate while that in
passenger traffic remained relatively strong during the
period 1986-1992. Philippines experienced a decline in
both freight and passenger traffic, while Sri Lanka and
Mongolia witnessed decline in freight traffic, but a
substantial growth in passenger traffic.
A recent review undertaken by the ESCAP
secretariat further revealed that over the 1986-1992
period the locomotive fleet productivity, wagon fleet
productivity, and passenger vehicle net productivity
improved in most countries of the region, though to
varied extents (Table 12.8). Philippines suffered a
decline in productivity in all modes while Indonesia
showed strongest improvement in locomotive fleet
productivity and wagon fleet productivity.
Despite railways being relatively environmentfriendly and energy-efficient mode of transport, their
growth is quite moderate compared to the growth of
the transport sector as a whole. In some countries of
the region, this mode of transport is even declining
both in terms of freight and passenger service
particularly in countries which have made most
progress in other transport modes. One of the reasons
for this decline might be the retirement and
non-replacement of the life-expired locomotives
commissioned during the colonial period. Also, most of
railways built during colonial times were designed for
the colonial needs of control and providing service for
an extractive economy. They were built for low speeds
and light (20 to 30 tonnes) axle weights. In recent
years, tracks and bridges have been under-maintained
and the old stocks of fleets have become either too
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inefficient or life-expired. In the face of a greater
mobility available with road transport – an immediate
competitor of railways – it seems that the railways are
not receiving the resources, especially in terms of
expansion, to respond fully to the growing demand for
transport services in the region, although growing
volumes of freight and passenger traffic are being
handled mainly through modernization of existing
railway facilities.
In the recent years, the countries of the region
have begun to place a greater emphasis on railways.
Table 12.9 details the absolute magnitude of the
existing railways infrastructure and the increments
needed by the year 2000. Most developing countries of
Asia and the Pacific have plans for developing this
infrastructure but are restrained by their budgets.

Table 12.8:

Productivity Trends of Railways, in
Selected Countries of the Region,
1986-1992

Country

Average annual change in
productivity 1986-1992
Locomotivesa

Freight
wagonsb

Passenger
vehiclesc

India

1.9

5.5

0.8

Bangladesh

2.1

4.7

-4.8

Sri Lanka

3.0

0.8

5.8

Mongolia
PR China

-7.9
1.8

-18.9
1.2

5.3
-0.9

Republic of Korea

0.5

0.9

5.5

Myanmar
Thailand

0.8
n.a.

5.8
2.8

8.1
6.4

Malaysia
Indonesia

-0.9
12.3

0.8
16.1

3.1
1.7

Philippines

-1.7

-28.4

-14.6

Australia (westrail)

9.5

15.9

14.4

New Zealand

1.8

5.9

-1.0

Source:
United Nations (1994).
a on the basis of net ton kilometre/locomotive kilometre.
b on the basis of average number of net ton kilometres/wagon day.
c on the basis of net passenger kilometres/car day.

Table 12.9:

Estimates of Railway Infrastructure
and Projections for the Region

Infrastructure
category

Existing
in 1990/92

Required
by 2000

Increment
planned

222,800

264,000

41,200

23,300

30,200

6,900

Freight wagons (number)

737,600

833,000

95,400

Passenger cars (number)

76,000

105,400

29,400

Track length (km)
Locomotives (number)

Source:

ESCAP secretariat.

C.

M arine and Inland Shipping

With the increase in economic activity and the
volume of trade with other countries, maritime
transport in the region has also come under much
strain. The region has experienced growth in the
capacity of merchant fleets and cargo and container
traffic. Figure 12.5 illustrates the trend of the size of the
merchant fleets in the developed countries of the
region, the region as a whole and the World. The
declining trend in the developed countries suggests that
the growth in the world total is primarily due to the
growth in the developing and transitional economies of
Asia and the Pacific.
Table 12.10 confirms this impression by
presenting country-specific data on merchant fleets over
1982-1992. Notable growth in the region can be seen in
Hong Kong, Malaysia, Singapore and Thailand,
reflecting their strong and sustained export trade
performance, and consequently the need to augment
the capacity of their fleets of feeder container ships.
The region as a whole has experienced a
significant upward trend in maritime traffic. Volumes of
both cargo throughputs and port container throughputs
rose significantly in many countries of the region over
1988-1992 as shown in Table 12.11. The growth rates
are especially high for Malaysia, Singapore, Indonesia,
Hong Kong and Republic of Korea, where economies
are performing well with increasing volumes of external
trade.
Port tonnage capacity in the region, both in
absolute terms and in terms of its relevance to the
dollar volume of trade, the latter shown in Figure 12.6,
is very small in comparison with the developed
economies. While this might have imposed limits on
economic growth of the developing countries, the
inadequacy has also created tremendous capacity
overloads, leading to crowding, inefficiencies of
operation, concentration of pollution and vulnerability
to accidents.

D.

A ir Transport

Air transport systems in the region exhibit a
growth pattern similar to that of the other transport
modes. The emergence of Asia and the Pacific as the
fastest growing region in the world in terms of
economic performance has spurred a dramatic growth
in air transport activities in the last decade. During this
period, the passenger and freight traffic carried by the
airlines of the region collectively grew at a significantly
higher average rate than that of the other regions, as
illustrated in Table 12.12, resulting in a marked increase
in their relative share of the world air traffic. Table
12.13 further shows the volume of freight and
passenger traffic along with the respective growth rates
over 1980-1990 for selected countries of the region.
Both freight and passenger air traffic are rapidly
increasing in Malaysia, Singapore, Sri Lanka, Republic
of Korea, Thailand and Australia.
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Figure 12.5:

Growth of Merchant Fleets in
Asia-Pacific

The trends in the transport sector clearly depict a
pattern of expansion in every mode of transport. The
expansion is however is not uniform across different
countries nor across different modes. Figures 12.7a and
b, illustrate modal shares in freight and passenger
movement for selected countries of the region. In both
cases road transport is dominant in most countries of
the region. People’s Republic of China and Viet Nam
are outliers in the data since in both these countries
inland water transport has traditionally had a large
share of total freight movement. In People’s Republic
of China and Myanmar, although road transport
accounts for a substantial share (over 40 per cent), well
developed railway systems account for about 50 per
cent of total passenger-kilometres.
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Table 12.10:

Growth of Merchant Fleets in
Selected Economies of the Region

Country/Territory

Merchant fleets,
1992
(’000 of gross tonnes)

Bangladesh
PR China
Hong Kong
India
Indonesia
Malaysia
Myanmar
Pakistan
Philippines
Republic of Korea
Singapore
Sri Lanka
Thailand
Papua New Guinea
Japan
Australia
New Zealand
Source:

Percentage change
per annum,
1980-1992

410
13,946
6,926
6,547
2,339
2,016
977
363
8,449
7,519
9,247
304
798
44
25,403
2,676
249

1.2
6.1
12.3
0.9
4.3
9.2
22.3
-2.3
13.1
4.7
1.6
10.3
6.1
4.9
-3.9
4.2
-0.5

Japan
PR China
Sri Lanka
India
Bangladesh
Malaysia
Singapore
Republic of
Korea

Port Tonnage Capacity per Dollar of
Trade Volume in Selected Countries

1990
1985
1980
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Table 12.14 summarises the major environmental
consequences of the principal modes of transport. The
environmental impacts of each mode of transport can
be broadly categorised on the basis of the sources of
impacts as illustrated in Figure 12.8.
While advancement in transportation greatly
improves physical mobility, many of the environmental
costs are externalised. Thus, the benefits of transport
services may not be as great as they appear. The
principal environmental cost of transport systems are
discussed below.

A.

United Nations (1994).

Figure 12.6:

III. M A JO R EN V IRO N M EN TA L ISSU ES
R ELATED TO TR A N SPO R T

Effect on N atural R esources

Against a background of growing pressures on
land resources in most of the region, the consumption
of forest, agricultural and urban land by transport
infrastructure has many consequences apart from
further stressing already scarce land resources. As most
transport infrastructure tends to be concentrated in a
few major urban centres, its construction very often
creates competition for urban land between various
groups of users. The proportion of land area occupied
by transport infrastructure in the developing countries
of the region is not yet comparable with that in the
western developed countries, but the increasing trend
of motorization in the region clearly indicates an
escalation of the demand for land. Roads currently
occupy only 8 per cent of Bangkok’s total land area,
compared to 20 to 25 per cent in cities like London,
Paris and New York (Birk 1993), but to alleviate
Bangkok’s traffic problem, a lot more land area will
have to be sacrificed for road building.
The construction of new airports, ports and
harbours and their associated infrastructure creates an
inevitable loss of land, and the possibility of soil
erosion and adverse impact on water tables, river
courses, field drainage, flora and fauna. Where airports
are built on land reclaimed from the sea, there are also
impacts on the coastal and marine ecosystems. Many
new airports and airport expansions are being
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Table 12.11:

Trend in Maritime Traffic in Selected Countries/Territories of the Region
Cargo throughput

Country/Territory

Volume in 1992
(’000 of tonnes)

Bangladesh
PR China
Hong Kong
India
Indonesia
Malaysia
Myanmar
Philippines
Republic of Korea
Singapore
Papua New Guinea
Japan
Australia
Source:

Port container througput

Percentage change
per annum
(1988-1992)

Volume in 1992
(20 ft eq units)

Percentage change
per annum
(1986-1991)

1.1
6.8
9.4
4.1
3.3
12.9
17.0
4.3
9.5
11.4
2.9
3.7
4.0

120,884
2,770,000
7,972,000
679,114
1,868,121
1,112,705
11,294
1,593,649
2,859,935
7,161,600
107,635
8,564,248
1,672,963

19.2
25.3
17.3
6.9
26.0
21.7
80.6
14.2
11.9
23.6
3.6
9.0
4.6

7,611
593,160
103,501
157,856
145,191
101,647
3,226
106,869
285,573
238,400
3,303
3,316,220
351,199

United Nations (1994).

Table 12.12:

Scheduled Air Traffic (Freight and Passenger) by World Regions
Freight traffica
1990
volume (000 millions)

Africa

Passenger trafficb

Annual growth rate
(%), 1980-1990

1990
volume (millions)

Annual growth rate
(%), 1980-1990

42

3.5

1,166

3.9

Asia and the Pacific

344

8.0

16,337

11.3

Europe
Middle East

590
47

4.9
5.2

20,008
2,440

6.4
6.2

North America
Latin America & Caribbean

782
87

5.8
5.7

16,173
2,745

6.0
5.5

1 ,893

5.7

58,869

7.3

Wor ld Total
Source:
United Nations (1994).
a Freight ton-kilometres.
b Passenger kilometres.

Table 12.13:

Total Air Traffic Volume and Trends in Selected Countries of Asia and the Pacific

Country

Freight traffic

Australia
India
Indonesia
Japan
Malaysia
New Zealand
Pakistan
Republic of Korea
Singapore
Sri Lanka
Thailand
Source:

Passenger traffic

Freight tonkilometres
(millions)
1992

Average annual
growth rate
(per cent)
1988-1992

1,351
620
515
5,185
764
410
399
2,673
2,180
110
926

7.1
-0.1
3.1
2.0
19.6
6.4
0.6
8.7
11.7
15.4
12.0

Passenger-kilometres
(millions)
1992
59,013
17,049
18,929
107,943
15,714
12,689
10,095
23,450
37,045
4,104
20,427

Average annual
growth rate
(per cent)
1988-1992
5.0
-1.4
6.9
6.3
16.1
4.0
3.7
12.4
7.4
14.6
5.2

United Nations (1994).
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Figure 12.7(a):

Modal Share of Freight Traffic in
Selected Countries of the Region
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Figure 12.7(b):
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commissioned or planned in the region in, for example,
Hong Kong, Macau, the Pearl Delta and Kuala Lumpur,
but the land demands of this mode of transport are not
comparable with those of terrestrial transportation.
The manufacturing of transport vehicles involves
energy and mineral consumption, emission of
pollutants, and generation of waste. Though these
impacts arise from the industry sector the demand for
such production originates from the transport sector. In
a recent study conducted in Japan to analyze the life
cycle impacts of cars, it was found that, assuming an
average-sized Japanese passenger car with 1 ton
weight, 12 km/l fuel efficiency, and 100,000 km
life-span, carbon dioxide emissions from lifetime fuel
consumption would be around 5.3 tonnes of Carbon, of
which 86.6 per cent comes from travelling, 8.7 per cent
from material processing and 4.7 per cent from
assembling (Moriguchi et al 1993).
The sector is also a major consumer of fossil fuel
reserves. In Asia and the Pacific energy consumption by
the transport sector increased rapidly during the 1980s,
especially between 1985 and 1990 as shown in
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Figure 12.9. The ASEAN, NIEs and South Asia account
for a relatively higher increment in transport energy
consumption which provides further evidence of the
broad positive correlation between economic growth
and transport growth.
Table 12.15 shows total transport energy
consumed by fuel type for selected countries and the
percentage share of transport in total domestic
consumption for the years 1980 and 1990. It can be
seen that petroleum fuels, which include gasoline,
diesel and jet fuels, dominate consumption in all
countries of the region. However, in People’s Republic
of China and India the share of coal, which is generally
the most polluting fuel, is significant. While the
consumption of petroleum and electricity is rising in
both countries, that of coal is declining in India.
However, the Chinese transport sector is still highly
dependent on coal and this dependence is increasing.
Table 12.15 also shows that Republic of Korea and
Indonesia stoppe d using coal by 1990 while
Bangladesh increased the use of coal in its transport
sector over the period 1980-1990. In the Republic of
Korea, India and People’s Republic of China, there is a
shift from conventional fossil fuel toward electricity.
This shift is primarily occurring in railways, using coal
as fuel. These railway syste ms are now being
modernised by replacing the coal-fired engines with
diesel or electric locomotives.
The most important pattern observed in the data
presented in Table 12.15 is the increasing amount of
energy consumed by the transport sector in both
absolute terms and as a share of total domestic
consumption. The growth of transport energy
consumption in the region ranged from 1.35 per cent
(Japan) to 3.32 per cent (Thailand) during 1980-1990.
The growth of transport energy consumption in Japan,
which was the lowest in the region still exceeded that
of USA (1.12 per cent).
The share in domestic energy consumption
required by the transport sector in the developing
countries is greater than in developed ones. In 1990,
the transport sector accounted for 27 per cent and
23 per cent of the total energy consumed domestically
in USA and Japan respectively, whereas in countries
like Fiji, Sri Lanka, Thailand, Malaysia, Philippines,
Nepal and Indonesia it accounted for between 61 per
cent and 33 per cent. China’s relatively low share of
transport energy consumption indicates a less extensive
motorised transport system in comparison with the
industrialised countries.

B.

Effect on U rban A ir Q uality

Apart from consuming the scarce fuel resources,
the relentless growth in motorised vehicles in the
region is also depositing increasing pollution loads into
the atmosphere. While almost every mode of transport
creates some pollution, the operation of vehicles is by
far the most damaging in terms of air pollution.
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Table 12.14:

Selected Environmental Effects of Principal Transport Modes
Marine and inland
water transport

Rail transport

Road transport

Air

Air transport

Air pollution (CO, HC,
NOx, Particulates and
fuel additives such as
lead), global pollution
(CO2, CFCs)

Air pollution, greenhouse
and ozone depletion
effects at higher altitudes
due to NOx emissions

Pollution of surface and
ground water by surface
run-off; modification of
water system by road
building

Modification of water
tables, river courses and
field drainage in airport
construction

Water
resources

Discharge of ballast
water, oil spills etc.,
modification of water
systems during port
construction and
canal cutting and
dredging

Land
resources

Land taken for
infrastructures;
dereliction of obsolete
port facilities and
canals

Land taken for right of
way and terminals;
dereliction of obsolete
facilities

Land taken for infrastructures; extraction
of road building
materials

Land taken for
infrastructures;
dereliction of obsolete
facilities

Solid waste

Vessels and craft
withdrawn from
service

Abandoned lines,
equipment and rolling
stock

Abandoned spoil tips and
rubbles from road works;
road vehicles withdrawn
from service; waste oil

Aircraft withdrawn from
service

Noise and vibration
around terminals and
along railway lines

Noise and vibration from
Noise around airports
cars, motorcycles and lorries
in cities and along main
roads

Derailment or collision
of freight trains carrying
hazardous substances

Deaths, injuries and
property damage from
road accidents; risk of
transport of hazardous
substances; risk of
structural failure in old
or worn road facilities

Partition or destruction
of neighbourhoods,
farmland and wildlife
habitats

Partition or destruction
of neighbourhoods,
farmland and wildlife
habitats; congestion

Noise

Risk of
accidents

Other impacts

Source:

Bulk transport of fuels
and hazardous
substances

Death, injuries, property
damage, from aircraft
accidents; but slight
compared with road
transport

The World Environment: Two Decades of Challenge, Chapman and Hall (1992).

Railways and maritime transport are not in general
associated with serious air pollution problems as
emissions are spread over large areas. Road vehicle
movement is, however, usually concentrated in urban
centres where a high density of motor vehicles
confined in a relatively small area results in a high level
of air pollution. Additionally, the nature of the vehicles
in use and the quality of fuel may further contribute to
the intensity and severity of pollution.
The burning of fossil fuels in motor vehicle
engines results in emission of pollutants such as
hydrocarbons (HC), nitrogen oxides (NOx ), carbon

monoxide (CO), lead, photochemical oxidants
responsible for the production of ozone, suspended
particulate matter (SPM) and other toxic substances as
well as carbon dioxide. Apart from multitudes of
impacts on the natural and physical environments,
these pollutants adversely affect human health.
Table 12.16 summarises health effects of major
pollutants from motor vehicles.
Vehicles using gasoline with lead content are the
primary source of high lead concentrations in urban air.
Lead has traditionally been added to gasoline to raise
the fuel’s octane rating, but it is emitted along with the
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Figure 12.8:

Environmental Impacts of the
Transportation System
Disturbance in
Hydrological
Regimes
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Figure 12.9:

Energy Consumption in the
Transportation Sector in Selected
Areas/Countries
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exhaust gases and contaminates the atmosphere
potentially causing serious health impacts. Likewise,
some hydrocarbons released by the motor vehicles,
such as benzene, are human carcinogens. N O x
emissions irritate lungs and aggravate lung conditions
such as asthma. They also inhibit crop growth and
contribute to acid rain. The combination of HC and
NOx in the presence of sunlight forms ozone, which is
a key ingredient of urban smog and long identified as a
danger to both human health and local vegetation.
SPM, emitted heavily by diesel vehicles, impairs
respiration and visibility and can aid in carrying
airborne carcinogens deep into the lungs (see Chapter
16). Another motor vehicle pollutant, sulphur dioxide
(SO2), which originates from the sulphur content in
diesel and gasoline, affects human respiration. Among
these pollutants, lead, carbon monoxide and
hydrocarbons are mainly emitted by gasoline engines,
while suspended particulate matter (SPM) and SO2 are
emitted by diesel engines, and NOx by both types of
engines. This is illustrated in Table 12.17, which has
been compiled for urban transport of Delhi.
In Asia and the Pacific, a relatively heavy
concentration of road networks and vehicles in a few
cities has resulted in high levels of pollution which
invariably become a serious health hazard when
aggravated by the high density of vehicles sitting in
slow moving traffic (see Box 12.1 and Chapter 6). In
many of the major cities of the region, road transport
accounts for a major share of air pollution load e.g.:
Delhi, 57 per cent; Beijing, 75 per cent; Manila, 70 per
cent; and Kuala Lumpur, 86 per cent (Brandon &
Ramankutty 1993).
The problem of air pollution from road transport
has thus become quite acute in many major cities of
Asia and the Pacific. However, the intensity of particular
pollutants in different cities varies. Normally, in cities of
developed, newly industrialised and rapidly developing
countries, where the density of private passenger

12.2: (Left) Efficient public transport helps save the environment while (Right) inefficient pollutes it.
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Table 12.15:

Transport Energy Consumption by Types of Fuel in Selected Countries/Areas
1980

Coal
Country/Territory (000 toe)

Petrolium
(000 toe)

Electricity
(000 toe)

1990
Transport
Total
(000 toe)

Per cent
share of
transport

Coal
(000 toe)

Petroleum
(000 toe)

Electricity
(000 toe)

Transport
Total
(000 toe)

Per cent
Growth
share of
factor
transport 1980-1990

Hong Kong

0

1,318

0

1,318

39

0

2,401

0

2,401

43

1.82

Republic of Korea

2

4,869

34

4,905

14

0

14,219

87

14,306

20

2.92

Indonesia

15

6,406

0

6,421

29

0

11,909

0

11,909

32

1.85

Malaysia

0

2,398

0

2,398

38

0

5,386

0

5,386

41

2.25

Philippines

0

2,474

0

2,474

27

0

4,029

2

4,031

38

1.63

Thailand

0

4,013

0

4,013

42

0

13,308

0

13,308

52

3.32

Bangladesh

0

451

0

451

19

58

622

0

680

14

1.51

5,920

11,447

195

17,562

25

3,747

24,671

363

28,781

22

1.64

1

50

0

51

32

2

116

0

118

36

2.31

Pakistan

0

2,368

0

2,368

25

0

4,761

3

4,764

24

2.01

Sri Lanka

3

572

0

575

49

1

813

0

814

55

1.42

PR China

9,728

9,078

228

19,034

6

11,06

16,078

849

27,987

5

1.47

0

120

0

196

0

India
Nepal

Fiji
Japan
Note:

120

57

0

54,788

21

0

196

61

1.63

74,113

23

1.35

toe = tonnes of oil equivalent.

Table 12.16:

Health Effects of Pollutants from Motor Vehicles

Pollutant

Health Effects

Lead

Affects circulatory, reproductive, nervous and kidney systems; suspected of causing hyperactivity and
lowered learning ability in children; hazardous even after exposure ends. (Lead is injected through the
lungs and the gastrointestinal tract)

Particulate matter

Irrigates mucous membranes and may initiate a variety of respiratory diseases; fine particle may cause
lung cancer and exacerbate morbidity and mortality from respiratory dysfunctions. A strong correlation
exists between suspended particulates and infant mortality in urban areas. Suspended particulates have
the ability to adhere to carcinogens emitted by motor vehicles

Carbon monoxide

Interferes with absorption of oxygen by haemoglobin (red blood cells); impairs perception and thinking,
slows reflexes, causes drowsiness, brings on angina, and can cause unconsciousness and death; it affects
fetal growth in pregnant women and tissue development of young children. It has a synergistic action
with other pollutants to promote morbidity in people with respiratory or circulatory problems; it is
associated with reduced worker productivity and general discomfort.

Sulfur dioxide

A harsh irritant; exacerbates asthma, bronchitis and emphysema; causes coughing and impaired lung
functions

Nitrogen oxides

Can increase susceptibility to viral infections such as influenza; irritate the lungs and cause oedema,
bronchitis and pneumonia; and results in increased sensitivity to dust and pollen in asthmatics. Most
serious health effects are in combination with other air pollutants.

Hydrocarbons (HC) Low molecular weight compounds cause unpleasant effects such as eye irritation, coughing and sneezing,
drowsiness and symptoms akin to drunkenness; heavy-molecular weight compounds may have
carcinogenic or mutagenic effects. Some hydrocarbons have a close affinity for diesel particulates and
may contribute to lung disease.
Ozone (Precursors: Irrigates mucous membranes of respiratory system causing coughing, choking and impaired lung
HC and NOx)
function; cause eye irritation, headaches and physical discomfort; reduces resistance to colds and
pneumonia; can aggravate chronic heart disease, asthma, bronchitis, and emphysema
Toxic substances

Source:

Suspected of causing cancer, reproductive problems, and birth defects. Benzene and asbestos are known
carcinogens linked to leukemia and lung cancer; aldehydes and ketones irritate the eyes, cause short-term
respiratory and skin irritation and may be carcinogenic.

Fiaz A. (1991) Automotive Emission in Developing Countries – Relative Implications for Global Warming, Acidification and Urban Air
Quality. World Bank.
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Table 12.17:

Emission Factors for Road Vehicles in Delhi (All Figures in g/l)

Vehicle

Fuel

CO

HC

NOx

SO2

SPM

Lead

Car

Gasoline

261.93

38.91

17.11

0.58

–

0.18

Jeep

Gasoline

271.30

40.31

17.73

0.58

–

0.18

Jeep

Diesel

2.36

0.91

4.45

6.20

0.15

–

2-wheeler

Gasoline

368.52

229.92

–

0.58

–

0.18

3-wheeler

Gasoline

249.00

155.40

Bus

Diesel

18.84

7.30

Source:

0.58

–

0.18

6.20

1.18

–

Bose (1993).

B ox 12.1:

R oad Traffic and the U rban E nvironm ent

Road traffic congestion, especially in the South-east
Asian Cities, is largely the result of the unrestrained growth
in private motor vehicle ownership and usage. Recent
estimates are that the population of private vehicles in the
metropolitan cities of the region is growing at rates in
excess of 10 per cent per year. The current populations of
motor vehicles (all types) are estimated at 2 million in
Bangkok, 350,000 in Hong Kong, 440,000 in Kuala Lumpur,
600,000 in Manila, 559,000 in Singapore, and 4 million in
Tokyo. In Bangkok, the daily increment in the population
of private cars in 1983-1991 was estimated at 575. These
soaring private vehicle populations, coupled with the lack
of an acceptable public transport alternative and insufficient
urban road space in many of these cities, has produced
gridlocked traffic conditions, in which hundreds of
thousands of vehicles are reduced to speeds of 2-3 km or
less per hour, emitting large amounts of pollution. It is not
surprising that acute respiratory diseases are the most
common forms of illness in Asian Cities.
The gravity of the problem posed by worsening
pollution throughout the region is illustrated in the table,
which contains forecasts of the extent of pollution in
selected countries and areas of the Asia and the Pacific
region until the year 2000.
These forecasts which were made in a joint study by
ADB and ESCAP, focus on all forms of emissions, but in all
probability understate the likely growth in atmospheric
pollution due to motor vehicle exhaust emissions, because
the latter would be increasing considerably faster than other
forms of pollution. The forecasts indicate that a business as
usual scenario, without the implementation of any
additional control measures would mean that pollution

vehicles mostly operated with gasoline is rapidly
growing, gasoline-based pollutants like NOx, CO, HCs
and lead are dominant. On the other hand, in cities of
the developing countries, the most common form of air
pollution is suspended particulate matter (SPM) and
SO2 emitted primarily by poorly maintained diesel
burning vehicles. The poor quality of roads in these
cities aggravates the SPM content by adding clouds of
dust into air.
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–
35.61

Table:

Forecasts of Atmospheric Pollution in
Selected Countries of Asia
Pollution Index
1993
2000

Sub-region/Country/Area

1991

South Asia
Afghanistan
India
Nepal
Pakistan

100
100
100
100

116
121
118
123

193
233
209
252

East Asia
PR China
Hong Kong
Republic of Korea

100
100
100

125
119
128

268
217
302

South-East Asia
Indonesia
Malaysia
Philippines
Thailand

100
100
100
100

120
121
111
129

223
238
159
314

levels in Republic of Korea and Thailand by the year 2000
would be more than 3 times their 1991 level. Indeed the
prediction for other Asian countries only slightly more
optimistic, since most of these countries could more than
double their pollution level in 10 years.
Source:

United Nations. (1994a). Review of developments in
transport and communication in ESCAP region 1993.
Bangkok.

In Japan, most of the conventional air pollutants
have been maintained within the threshold limits with
the help of stringent regulation and effective monitoring
and enforcement mechanisms. The road-side ambient
level of NO x has, however, been found to have
frequently exceeded environmental quality standards.
In a survey conducted in 1990 by the Environment
Agency, 26 out of 28 monitoring stations in Tokyo and
16 out of 17 in Yokohama failed to meet the
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12.3:

Smog caused by vehicular traffic seriously affects human
health.

environmental quality standards set for NOx. Likewise,
in most cases, motor vehicle noise exceeded required
limits (Environment Agency 1992).
In Thailand the main pollutants from the
transport sector are lead, carbon monoxide, nitrogen
oxides, hydrocarbons and smoke resulting from
incomplete combustion in diesel and two-stroke
motorcycle engines. Transport is the single largest
contributor of NOx emissions (64 per cent of total NOx
emissions), carbon monoxide (87 per cent of the total)
and hydrocarbons (41 per cent of the total). The
transport sector contributes less than industry and
power generation, however, to the total concentrations
of SO2 and SPM (Government of Thailand 1992). The
problem of vehicular air pollution and traffic congestion
in Bangkok has been one of the most acute in the
region (see Box 12.2).
In the Republic of Korea, approximately 38 per
cent of air polluting substances come from motor
vehicles. Exhaust emissions from road vehicles
contribute 65 per cent of total CO emission, 83 per cent
of HC, 44 per cent of NO x, 6 per cent of SO2 and
19 per cent of particulates. As of the end of 1993,
52 per cent of the total number of motor vehicles were
concentrated in the six largest cities, which include
Seoul; air pollution from road vehicles occurred mostly
concentrated in these cities (Government of Korea
1994).
In Surabaya (Indonesia), measurements of air
quality taken in 1990 show that some areas consistently
exceeded the standards set for SPM and noise, but SO2,
NOx and CO did not exceed the maximum allowed in
any test, although in some cases the level of these
pollutants increased over time.
In the least developing countries of South Asia,
although pollution from transport sector may not be a
major environmental issue, increasing vehicular
pollution in the major urban centres is becoming an
area of growing concern. The problems of air and noise
pollution arising from operation of motorised vehicles
are primarily precipitated by poor maintenance of
vehicles, the degraded condition of roads and use of

12.4:

Traffic jams increase energy consumption and
worsen air quality.

dirty fuels. A study conducted in 1990 in Bangladesh
found 86 per cent of different vehicles on road emitting
black smoke at an unacceptable level (Government of
Bangladesh 1994).
Table 12.18 shows an estimate of transport
emissions in Delhi for the years 1990/91 and 2000/01.
Each of the pollutants exhibits a rising trend. The
emissions of carbon monoxide, hydrocarbons and lead
are primarily from two and three wheeler gasoline
engines while TSP, NO x and SO 2 are from diesel
vehicles.

C.

O ther Effects on the U rban
Environm ent

Traffic congestion and related pollution also have
other negative impacts on urban areas. In cities with
extreme amounts of traffic congestion and transportrelated pollution, investors are increasingly staying
away to avoid the related inefficiencies, creating
economical disbenefits instead of facilitation. The
tourism industry, which many developing countries of
the region rely on for foreign exchange earnings, has
been hurt in congested cities such as Bangkok and
Manila. Potential tourists have been staying away to
avoid the pollution and congestion.
The noise of thousands of vehicles operating in
close proximity to people leads to hearing loss and the
stress of dealing with heavy traffic to complete daily
tasks is linked to many psychological disorders. Poor
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B ox 12.2:

R oad Traffic C ongestion and Pollution in B angkok

In Thailand 51 per cent of the total energy
consumed in 1991 by transport was accounted for by
Bangkok Metropolitan Area alone. Emissions of CO, NOx,
HC, lead and black smoke now far exceed Thai standards.
In a study undertaken by the Office of National
Environment Board (ONEB), it was found that two of the
sites exceed the US EPA limits for lead, and all are above
the EEC limit. These pollutants have serious impacts on
human health, for example in 1990 more than one million
Bangkok residents, close to one-seventh of the population,
received treatment for respiratory diseases directly linked to
air pollution. Bangkok reportedly has lung cancer rates
three times higher than the rest of the Thailand.
Lead levels in Bangkok from all sources are
considered to cause several hundred thousand cases of
hypertension per year, up to 400 deaths, significant
impairment of intelligence functions in children and
possible but unproved effects on fetal development. The
Thai government reports that even the lowest reported
average blood levels of lead in Bangkok are three times as
high as those in the United States or Western Europe.
Doctors in Bangkok have found lead levels in some
newborn babies to be two to five times higher than the
level considered dangerous in the United States. A
correlation has also been documented between school
children with high lead blood levels and low intelligence,
poor concentration skills and aggressive behaviour. The
large amount of food sold on road side in Bangkok absorbs

Table 12.18:

Estimation of Emission Trends in
Delhi (Tonnes/Year)

Carbon monoxide

1990/91

2000/01

179.59

286.33

Hydrocarbons
Lead

73.00
0.10

116.39
0.17

Nitrogen oxides
Sulfur dioxide

16.12
2.27

25.70
3.63

0.36

0.58

Total suspended particles
Source:

Bose (1993).

condition of road vehicles in the developing countries
is further aggravating the problem. Noise pollution
from high volumes of road traffic is a threat to the
residents of major urban settlements, and in a survey
conducted in 1990 in Asia, only 13.3 per cent of the
total monitoring stations reported acceptable quality
standards for noise (Environment Agency 1992). Data
collected alongside heavily travelled roads in Bangkok
showed Equivalent Sound Level (LEQ) for 24 hours of
75 to 80 dB, much greater than the US EPA’s
recommended 70 dB for long term hearing protection
(Wals 1993). The traffic noise monitoring data (1991) for
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lead, subsequently increasing human intake. Doctors also
attribute many of the more than one million cases of
nervous disorders and anxieties to the strain of sitting in
frustrating traffic.
Traffic congestion also results in economic losses
due to the productive time wasted in commuting. In the
city centre, traffic speeds average less than 10 kilometres
per hour. The congestion is severe outside the centre also.
Due to the lack of alternative options to road transport and
because of rapid suburban development, congestion has
extended over a radius of 20-30 kilometres of the city core.
Traffic congestion is severe in many parts of Bangkok for
up to 16 hours per day.
It has been estimated that US$ 1.4 million worth of
fuel is squandered daily by vehicles idling in traffic jams. In
addition, a study by the Engineering Office of the Bangkok
Metropolitan Administration estimates that workers spend
an average of 44 working days in traffic each year. They
further extrapolate that had the person hours lost been put
to productive use, Thailand’s GDP would have grown
another 10% in 1992. In addition to such a huge economic
cost, the congestion results in greater incidence of
incomplete combustion in the engine causing higher
emissions of CO, SPM and black and white smoke. The
effect of these on human health and the work days lost to
illness are sources of further economic loss.
Sources:

Extracted from Thailand National Report to UNCED
1992 and Birk (1993).

the Malaysian towns Ipoh, Taiping and Kuantan were
in the range of 71.3-77.5 LEQ dB, 69.1-76.4 LEQ dB and
66.9-77.1 LEQ dB respectively (Department of
Environment 1992). Although the effects of noise are
difficult to specify, tests have linked many cases of loss
of hearing among traffic policemen to their exposure to
traffic noise.
Given that few airports are being developed in
the ESCAP region, the magnitude of the pollutionrelated problems from air transport may not appear
great at this time. However, it is quite evident that the
rapid growth in air transportation in the region has
overburdened inadequate ground transportation
facilities connecting airports to the residential and
commercial centres. Travel times to and from major
airports bear little relationship with the respective
distances and slow moving traffic resulting from
congestion on major roads leading to the region’s
airports is common.

D.

Effects on the G lobal Environm ent

Motor vehicle emissions harm not only local
environments and economies, but also affect the global
ecosystem. Motor vehicles account for 14 per cent of
world emissions of carbon dioxide (CO2) – the primary
greenhouse gas implicated in the global warming
threat. Nitrogen oxides and hydrocarbons act together
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to form ozone, also a greenhouse gas. The presence of
another motor vehicle emission, carbon monoxide, in
the atmosphere can lead to a longer lifetime and a
higher ambient concentration of methane, which is
another potent greenhouse gas. Finally, chloroflurocarbons (CFCs), leaked from motor vehicle air
conditioners, are not only potent greenhouse gases, but
also the main known cause of atmospheric ozone
depletion.
Although, the specific impact of air traffic on the
atmosphere is not well documented, in recent years,
increasing attention has been focused on environmental
pollution caused by civil aviation, especially on the
issue of high altitude air pollution. According to the
International Energy Agency, 160.4 million tonnes of
aviation fuel were burnt in 1988 and about 176 million
tonnes in 1990, amounting to between 13 per cent and
14 per cent of the world annual consumption of
transportation fuel. The 176 million tonnes of aviation
fuel burned in 1990 produced about 550 million tonnes
of carbon dioxide, 220 million tonnes of water vapour,
3.5 million tonnes of nitrogen oxides, and 0.18 million
tonnes of sulphur dioxide. Soot, carbon monoxide, and
hydrocarbon emissions were less significant because
they are reduced considerably in modern big jet
engines – although only at the expense of increased
NO x emissions, which are nearly doubled. At least
60 per cent of the aviation fuel used is burned at
altitude of more than 9 kilometre above sea level.
The extent and the exact nature of impacts
caused by aircraft exhaust on atmosphere are not yet
clearly known, its broad implications are gradually
emerging. For example NO x and water vapour
molecules released between 9 and 13 kilometres above
sea level (the usual cruising altitude for a commercial
plane) will stay in the atmosphere about 100 times
longer than those released near ground level. The NOx
so released can either decrease or increase ozone
concentrations in the atmosphere. In the stratosphere,
NOx breaks down ozone, but at lower altitudes (i.e. in
the troposphere), NOx together with hydrocarbons,
forms ozone in the presence of ultraviolet light. Apart
from contributing significantly to stratospheric ozone
depletion, it has been estimated that NOx emission from
air traffic may, through increasing lower level ozone
concentrations, be responsible for about 8 per cent of
global warming (Egil 1991).

E.

countries/territories of the region are rapidly expanding
their port capacities. People’s Republic of China, Hong
Kong, India, Japan, Malaysia, Philippines, Singapore,
Thailand and Papua New Guinea are making
substantial investments for expansion of their maritime
transport. They are also undertaking dredging
operations for the maintenance of existing port facilities
(United Nations 1994b). The construction of new ports
and the dredging of existing one can be expected to
create multitudes of impacts on the coastal environments of these countries.
Shipping is a major contributor to the pollution
of the open seas. Contamination can be detected along
the major shipping routes in the region. Surveys of oil
slicks and tar balls on the oceans clearly highlight
concentrations occurring along the routes of the
heaviest tanker traffic. In addition to petroleum and
refined oil products, hazardous cargoes transported at
sea include sulphur, fertilisers, petro-chemicals, caustic
soda, acids and various pesticides and weed killers. All
such cargo poses potential threats to the marine
environment as a result of shipwrecks and collisions. It
is estimated that, globally, around 3.2 million tonnes of
oil reach the sea annually as a result of human activity,
of which 47 per cent comes from marine transportation.
The most dramatic inputs to marine oil contamination
arise from tanker accidents. Clean-up procedures using
toxic chemicals cause additional damage of almost an
equivalent magnitude.
When large tanker spills take place on or near
the coast, the resulting extensive oil slicks destroy
sea-birds and marine mammals and cause immense
damage to shell fisheries and coastal amenity when the
oil is washed ashore. Hydrocarbons buried in sand
leach out slowly and may be detectable for up to a
decade after the event. When floating oil from spills
and from normal ships’ operation weathers, the
persistent residues from flakes or balls which circulate
on the ocean currents are eventually carried ashore. Tar
is deposited along the west coast of India at a rate of
1,000 tonnes per year. Tar balls are found along all the
12.5:

Transport can create pollution not only on land but also in
water bodies.

Effects on C oastal and M arine
Environm ents

Port and harbour projects primarily have impacts
on sensitive coastal ecosystems. Their construction
significantly affects hydrology and surface water quality
in the coastal zones. Likewise, fisheries, coral reefs,
mangroves, forestry and wildlife (such as coastal birds)
are likely to be adversely affected during construction
and operation phases. In the wake of soaring economic
growth and increasing international trade, the
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coast of Pakistan, as well as in Indonesia and the
Philippines (McIntyre 1990).
The major sources of marine oil pollution are oil
slicks caused by shipping accidents, leakages during
shipping operation and the cleaning of shipping fleets.
In Asia and the Pacific the number of shipping
accidents causing large scale oil spills is growing. The
South China Sea, Indian Ocean and the Straits of
Malacca are increasingly being contaminated with oil
pollution as the shipping traffic in these routes is
intensified in the wake of the rising international trade
in the region (see Box 12.3 and Chapter 5). The South
China Sea is also under an increasing threat of oil
pollution from marine transport. In 1992 alone,
9 incidents of oil spill were reported there (Department
of Environment 1993). The frequency of oil spill cases
in other shipping routes of the region is likewise
increasing.

F.

D isposal of W astes

Transportation also creates problems related to
the disposal of wastes arising from a variety of sources.
In Asia and the Pacific this may not appear to be a
major issue in terms of magnitude, but might have
serious and complex implications, especially in view of
the increasing practice of replacing traditional metals in
manufacturing of vehicles with composite materials. In
1965, a little more than 2 per cent by weight of the
average car consisted of plastic material. By 2000,
plastics will comprise about 25 per cent of an average
car weight, as some estimates suggest. A 10 per cent
plastic content is already quite common. The large
variety of chemicals involved in the manufacture of
composite materials makes their recycling impossible,
leaving incineration which emits air pollutants as the
most common means of disposal. The waste managing
capability of most of the developing countries of the
region is inadequate to handle the kind of complexities

B ox 12.3:

the components of an automobile create at the time of
its disposal. Many automobiles also use chlorofluorocarbons (CFCs), which are released when the
vehicle is destroyed. Of the six million cars destroyed in
Japan every year, 80 per cent are equipped with an air
conditioner that releases about a kilogramme of Freon,
a common CFC (Boehmer-Christiansen 1990). Once
limited only to high-status automobiles, air conditioning
is now increasingly becoming standard equipment.
Also abandoned infrastructure facilities such as old
railways routes, obsolete ports, etc., affect the aesthetic
aspects of landscape and local environments.
In aircraft servicing and maintenance,
environmentally harmful chemicals are used, which
need to be properly disposed off. Airports and
incoming aircraft also generate enormous quantities of
waste materials which can cause environmental
problems if not disposed of properly. Ships also
generate solid wastes which need to be disposed off at
port instead of on the high seas. Inadequate waste
reception and treatment capacities at major harbours
and airports, together with poor environmental
monitoring and management at these fa cilities
contribute to the waste disposal problem.

IV. EN V IRO N M EN TA L C O N C ER N IN
TR A N SPO R T PO LIC IES
Although the state of transport systems is an
important determinant of the regional dispersion of
economic activity as well as a facilitator of economic
growth, transport policy in the region seems to be
impromptu and need-driven. There appears to be
inadequate importance given to the planning and the
capitalization of the transportation infrastructure, whilst
the planning of industrial activity does not give due
consideration to the transportation costs and their
environmental impact. Evidence of this is a regional
economic pattern characterised by:

Tanker A ccident in the Strait of M alacca

In January 1993 a Singapore registered super tanker
(Maersk Navigator) collided with a unladen tanker Sanko
Honor in the Andaman Sea, near the entrance to the
Malacca Straits – one of the world’s busiest waterways
located between Indonesia and Malaysia. The super tanker
was en route from Oman to Japan carrying 200,000 tonnes
of crude oil.
The tanker caught fire after collision and was
ruptured allowing the oil on board to spill into the sea. It
took six days of fire-fighting to put out the blaze, but oil
continued to spill from the stricken vessel even after the
fire was under control. Tonnes of oil leaked into the
Andaman Sea forming a giant slick off the Nicobar Island
56 kilometres long and one kilometre wide.

The region affected by the slick is home to such
endangered marine species as rare turtles and the dugong,
a large mammal that may have been the origin of the
legendary mermaid. The Nicobar Islands, which faced
immediate threat of environmental impact from the oil spill,
are also rich in wildlife and bird species. India, which had
placed coast guards on full alert to combat any threat to the
islands, sprayed chemical dispersants from two ships and
two aircraft to contain the oil slick. It is very important to
monitor the impacts of such oil slicks not only in the
short-term, but into the future as they may have a very
serious long term impact on fisheries and mangroves. It
normally takes 10 to 20 years to bring the ecosystem
completely back to the way it was before a spill.
Source:
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•

a large number of trips for the people as well as
considerable travel for raw materials and finished
and semi-finished goods between sources and
demand centres;
•
poor capitalization of the transportation
infrastructure, in particular the inadequacy of the
capital intensive and energy efficient modes,
resulting in low efficiency and high emissions
from transport energy use;
•
the concentration of population and economic
activity into a few large cities, creating crowded
conditions which immensely slow down traffic
and increase emissions;
•
increased shipping traffic and the accompanying
marine pollution without adequate oversight of
ships’ operational practices and without sufficient
port facilities for handling wastes.
Many countries are now making policy
interventions to address the environmental issues
associated with transportation through various means,
but the scope and the extent of policy measures
adopted seem largely to be directly correlated with the
degree of environmental impact experienced and the
ability of the countries to afford the cost of such policy
measures. A ge neric feature of these policy
interventions is that most of them are reactive in nature.
They are usually initiated only after the occurrence of
environmental impacts and are largely aimed at
alleviating the symptoms of the problems rather than
addressing their underlying causes.
The major environmental issues arising from
transport development in Asia and the Pacific concern
impacts on physical and natural resources by
construction of transport infrastructure and emissions
into environment during operation of transport vehicles.
To minimise the potential adverse environmental
impacts of transport infrastructure, almost all countries
of the region are adopting Environmental Impact
Assessment (EIA), though in varying degree. All major
transport infrastructure projects which are likely to
cause adverse impacts are subject to EIA. In developed
Asian countries and some of the developing countries
namely Malaysia, the Republic of Korea, Philippines,
India, and Singapore, EIA is supported by pertinent
legislation, while in the rest of the countries it is guided
by limited administrative procedures, which are
expected to be gradually upgraded leading to some
form of legislation.
Currently, countries of the region are placing a
high emphasis on “end-of-pipe” approaches to address
the problem of air pollution, largely manifested in
regulations concerning vehicular emission standards
(see Box 12.4). However, while developed countries in
the region and some of the fast developing countries of
South-East Asia are implementing such control-oriented
pollution abatement policies, in most other countries
such regulations are largely unimplemented if at all
formulated. The high income countries of the region

have also taken a lead in using cleaner fuel.
The phasing out of leaded gasoline was
completed in Japan long ago while it is in process in
other countries, notably in Malaysia, Thailand, the
Republic of Korea, Singapore, Australia and the
Philippines.
Fiscal and technological measures have also been
undertaken to reduce pollution. For example, charges
have been introduced on leaded gasoline. The money
collected is used to help fund air pollution control,
monitoring and improvement programmes. The use of
compressed natural gas (CNG) is being considered as a
comparatively less polluting vehicle fuel in countries
endowed with a significant amount of this fuel (namely
Thailand, Pakistan and Indonesia). Recently the ESCAP
secretariat undertook a project to assess the feasibility
of conversion of the diesel bus engines to CNG. These
initiatives are valuable but, nonetheless, reactive and
falling far short of the needed pro-active policy
measures.
A multi-prong approach is needed using
innovative regional and sectoral development policies
to address the current transport problems related to
environment while also seeking pro-active means of
addressing future developments. The main priorities
for action are as follows.
•
Of foremost importance is to construct energy
efficient mass transit systems for commuters in
the existing major cities as well as those for the
transportation of goods and people between
major industrial and population centres. This
requires huge amounts of investment as well as
considerable planning and design work, for
which the developing countries of the region
need to be greatly assisted.
•
The existing road networks in the major cities
and between them need to be greatly improved
to create a reasonable flow for the road traffic, so
a reasonable energy efficiency is obtained while
the harmful emissions per km of travel are
reduced. This should be undertaken in
conjunction with measures designed to reduce
traffic volume, since almost all studies have
shown that road traffic volume expands to fill the
additional capacity supplied by new roads.
•
While it might be difficult and costly to impose
stringent emission standards, fiscal measures can
be employed to lower prices of energy efficient
vehicles which are also low on emissions, and
lead-free gasoline. Adoption of new traction
technologies employing electric and other lowemission motors needs to be actively explored.
•
An attempt should be made to disperse further
economic activity regionally rather than
concentrate it in large urban centres. The
decentralised production centres so formed
should, however, be designed to integrate
various types of manufacturing activity into
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B ox 12.4:

C ontrol of B enzene C ontent in Petrol in T hailand

The health risks of benzene, a cancer causing
chemical contained in petrol in Thailand, are relatively less
than in Britain where a fresh call was made to ban the
chemical in petrol by the end of 1996 at the latest. This is
due to the fact that the current permissible benzene content
in petrol in Thailand is lower than that allowed in Britain or
most European Union countries as well as most nations in
Asia.
Only a few countries in Asia have set standards
specifying maximum limits for benzene content in petrol.
Thailand is one of them which has stringent specifications
of oil products as far as toxic ingredients are concerned.
There are no maximum limits in Malaysia, Indonesia,
Republic of Korea, India and People’s Republic of China.
Despite heavy complaints from refiners, the Thai
Government is also working on further toughening the
specifications lowering the maximum limit of benzene
content in petrol.
Benzene is found in all types of petrol, leaded or
unleaded, and has been known for a long time to pose
cancer risks. But so far there is no evidence in Thailand that
the concentration of benzene is at a level hazardous to
health.

creating relatively closed regional sub-economies
rather than specializations dependent on large
volumes of trade flows between the regions. It
might be useful, in this context, to promote
information and communications technologies so
that people can work from bases close to where
they live and submit work, talk, and conduct
meetings through electronic media.
The provision of funds for the transportation
sector, whether for systematically operating the policy
levers described above or for ad hoc measures, is by no
means easy. Privatization is a policy option being
considered by some governments as a means of raising
funds for infrastructure development at a level that is
beyond the capacity of many of the region’s
governments either to provide or guarantee. To date,
the concept of transport privatization has not gained
wide acceptance in the region, particularly in sectors
requiring large scale capitalization, such as railways,
ports and airports. Occasionally, a new toll way is built
in the private sector, although many disputes have
arisen about the operation of such facilities. One of the
possible reasons for the apparent lack of private sector
interest in transport infrastructure may be the large
financial deficits and debt accumulations which arise
from subsidizing riders and operating on unprofitable
routes. A typical example of this is railways. Without
government intervention to assume railway debt, or to
cover other deficits, railways are not attractive business
venture to potential investors (see Box 12.5).
Fiscal measures to popularise emission-free
traction technologies can be justified only when the
cost of environmental impact of the emissions on the
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Country/territory

Benzene content
(per cent of volume)

Thailand

3.5

USA

1.0

Austria

3.0

Italy

3.8

Other EU

5.0

Australia

5.0

Singapore

5.0

Hong Kong

5.0

Philippines

5.0

Unleaded gasoline (ULG) may contain a higher level
of benzene than leaded petrol if it is produced by using
certain type of feed stocks like reformate, a substance that
boosts the octane number in petrol.
The Thai Government in 1991 imposed a maximum
limit on benzene content in petrol for the first time at 5 per
cent of volume this was later reduced to 3.5 per cent on
January 1993.

commons is taken into account (Ford 1994). Also, the
regional dispersion of activity and the creation of
integrated regional production sectors which are
relatively closed with respect to inter-regional trade
flows will not materialise as long as the environmental
impact of transportation can be exter nalised.
Specialization of production and policies, that further
increase the need for transport, will be advocated. Only
when the externalised impacts enter the accounting
systems for evaluating the local and global costs and
benefits, will more rational regional and sectoral
patterns of industry emerge.
Environmental concerns have been reflected in
the transport policies of most countries of the region,
though in varying degrees, in such a way as to capture
the environmental aspects at each stage of transport
12.6:

A mass transit system can improve both traffic congestion and
pollution.
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B ox 12.5:

Privatization of R ailw ays

Railways are a primarily public sector enterprise in
the countries of the region and constitute a relatively less
harmful mode of mass transport from an environmental
point of view. They have suffered losses in recent years
and as a result, governments are making efforts towards
their privatisation. The preparation of the Japan National
Railways for privatization in 1987 involved the transfer of
Y25,500 billion (US$ 255 billion) of Railway debt to
government corporations specifically created for that
purpose. Similarly the government of New Zealand in 1990
assumed the debt of the then New Zealand Railways
Corporation amounting to $NZ1.1 billion (US$ 625 million)
to prepare for the sale of this organization to the private
sector. Once released from their debt obligations, these
railway organizations might be expected ultimately to trade
profitably, and such has been the case with New Zealand
Rail (although the government of New Zealand will
continue to subsidise rail passenger services). Such an

development. Emphasis has been placed on minimizing
the environmental impacts of different types of
transport infrastructure, and of operations of transport
vehicles. At the highest level, some countries have
attempted to address the environmental problems
originating from transport sector at the level of land use
planning, thereby attempting to reduce the absolute
demand of transport. Most countries in the region are
yet to formulate and successfully implement a complete
package of the multi-pronged transport policies
directed towards solving the environmental problems of
transport in the long run. Singapore has, however,
recently embarked on such approach (see Box 12.6)
which seems to have had a great deal of success.
Two major issues that pose great challenge to the
policy makers in transport sector are energy efficiency
and pollution control. A high correlation exists between
GDP per capita and the transport energy use per capita
as shown in the scatter diagram (Figure 12.10)
aggregating data from a number of countries for the
years 1980, 1985 and 1990. Transport energy use seems
to be highly correlated with economic prosperity, and
given that eradication of poverty and economic growth
are of primary importance to the region, limits cannot
be imposed on energy use in the transportation sector,
notwithstanding its polluting effects. However, an
examination of transport energy use in developed
countries indicates that this correlation may not hold
beyond a certain threshold. Apparently, there are other
factors affecting the requirements of transport energy
use such as regional specializations of production of
narrow groups of goods and services whose demand is
widely dispersed. This shows that the design of the
industrial structure and its regional location can also be
used as policy levers to limit transportation
requirements per unit of output produced.
A review of the efficiency of transport energy use
in terms of its contribution to living standards highlights

expectation is, however, not realistic for a majority of the
region’s developing country railways. Few, if any, of these
make an operating surplus, and many suffer a governmentimposed ceiling on their fares and freight charges. Many
further suffer a constraint on their revenues by competition
from road transport operators, from whom governments do
not sufficiently recover the cost of road provision and
maintenance. In such cases, railway privatization is unlikely
to be a practical option unless governments are prepared to
continue funding the deficits by subsidy or grant even
when they are incurred by private operators or
alternatively, unless governments commit to introducing the
road pricing measures aimed at full cost recovery from road
transport operators.
Source:

United Nations. 1994. Review of developments in
transport and communication in ESCAP region 1993.
Bangkok: UN-ESCAP.

another characteristic of transportation. Figure 12.11
shows the transport energy required to generate one
dollar of GDP per capita in the various countries. While
transport energy use per dollar of GDP per capita is still
the highest in USA. ASEAN followed by South Asia also
show high energy use. Apparently, a rather poor
transport energy efficiency is obtained in most countries
of Asia due to inadequate capitalization of the transport
infrastructure. The transport energy efficiency seems to
be the highest in Japan and Hong Kong where the
quality and quantity of transport infrastructure is quite
adequate.
The impacts of transport on the environment
may arise also from an inappropriate infrastructure and
the poor overall efficiency that results from this. The
widespread inappropriateness of the transport
infrastructure in Asia and the Pacific is evident from
Figure 12.12 giving transport’s share of energy use. The
transport share of energy use is the highest in the fast
growing economies of the ASEAN region where
investment on transport infrastructure is also growing
rapidly. Unfortunately, this investment is not channelled
towards the most efficient transport sectors but to
meeting the burgeoning demand of the road motor
vehicles. Emissions from road vehicles are likely to rise
further since the current level of road vehicles per
capita in the Asian developing countries is very low
and is rising rapidly as living standards improve.
Given this inefficient energy use pattern, and the
fact that the number of automobiles per capita in
developing Asia is rising fast as economic growth
continues, atmospheric emissions are set to rise
enormously unless transportation efficiency is
increased, possibly through adequate capitalization and
diversification of transport infrastructure. The expansion
in transport demand must also be contained through
rationalization of the regional and the sectoral
distribution of industry.

299

C H A PTER TW ELV E

B ox 12.6:

A M ulti-prong Policy for an E nvironm entally Sound Transport System in
Singapore

With an objective of ensuring free-flowing road
traffic, Singapore is now implementing its land transport
policy. This objective is important not only to support
economic momentum but also to deliver environmental
benefits, especially in the face of growing environmental
problems of transport origin. However, it is a challenge for
Singapore in view of various constraints such as limited
space and high population density. To meet the challenge,
the Government has adopted a comprehensive approach
which is a blend of proactive and reactive policies and
based on the principle of increasing road network capacity
while containing road traffic and optimizing road use. The
four pillars of Singapore transport policies are:
Increasing road capacity: Over the years, Singapore
has increased the carrying capacity of road networks to
ensure smooth flow of traffic. This has been achieved
mainly through two ways, first by expanding road networks
including junctions, fly-overs, interchanges and underpasses
and second, by improving traffic management. In major
roads, a computerised traffic control system has been
installed, which has greatly enhanced the traffic flow.
Integrated land use planning: Emphasis has been
placed on minimizing the need to travel beginning with the
stage of land use planning. So, while doing town planning,
care is taken to bring school, factories and offices, shops,
and recreational and other facilities into or near housing
estates.
Promoting public transport: With twin aims of
encouraging car owners to use public transport (at least
during peak hours) and, providing the commuting masses
with an affordable and efficient means of transportation, the
Government has promoted the development of public
transport system (comprising buses and urban rail known
as MRT) that is extensive, efficient, comfortable and
affordable.

Figure 12.10: GDP per Capita and Transport
Energy Use per Capita in Asia and
the Pacific and USA

Management of vehicle ownership and use: The
Government regulates both the ownership and use of
vehicles in order to curb the congestion. To contain vehicle
population with in desired level (as determined by carrying
capacity of the road networks) a Vehicle Quota System
(VQS) was introduced in 1990. Similarly, to regulate the use
of vehicles, in addition to fiscal measures such as high
petrol duties and higher parking charges, an Area Licensing
Scheme (ALS) has been in place since 1975 to limit traffic in
the city centre. Government also plans to take a further step
by replacing the ALS with Electronic Road Pricing (ERP) by
1996. Furthermore, recently a scheme of “Weekend Car” has
been introduced that allows more people to own private
cars without contributing to traffic congestion during peak
hours. The use of Weekend Cars is restricted off-peak hours
on week days and Saturdays, and the whole of Sundays
and public holidays.
This success in controlling traffic congestion and
pollution shows that, instead of isolated actions, a package
of coordinated policy and control measures can produce
significant progress towards sustaina ble transport
development.
In addition to minimizing congestion and the
number of vehicles on the road, efforts have been made to
control air and noise pollution at source, i.e. in the vehicles.
Stringent standards are in placed and are being effectively
enforced to abate pollution. Likewise, statutory age limits
are set for vehicles to spur high turn over rate which, apart
from helping to avoid higher pollution intensity of old
vehicles, also makes it possible to use clean technology.
Source:

Extracted from Shen, Tong Ming (1993). Singapore’s
land transport policy and the environment. Industry
and Environment. UNEP, 16(1-2). pp. 26-27.

Figure12.11:

Transport Energy Use per Dollar of
GDP in Selected Countries/
Territories/Areas
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Figure 12.12: Transport Share of Energy Use in
Selected Areas/Countries
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Figure 12.13: Shipping Tonnage of Selected
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The marine pollution in the open seas depends
on the volume and the nature of the transportation in
the major shipping lanes, which is a function of the
volume and the nature of the international trade.
Figures 12.13 and 12.14 show shipping tonnage and
external trade volumes in 1980, 1985 and 1990. While
shipping tonnage is mostly operated by the developed
countries, the exter nal trade has registered a
tremendous increase in the developing countries over
the period 1985-90.
Apart from the number of motor vehicles, (Figure
12.15) the pollution problem in the cities of developing
countries of the region is aggravated by the specific
characteristics of road traf fic. Domestically
manufactured motor vehicles, especially in India and
People’s Republic of China, have performance and
emission characteristics of 1950-60 vintage vehicles and
lack pollution controls (Brandon & Ramankutty 1993).
The relatively high cost of vehicle ownership compels
people to continue using vehicles much longer than
their normal life. This results in very low scrappage
rates leading to higher proportion of older and poorly
maintained vehicles on the road. For example for
Bangkok, which is experiencing a high rate of
economic growth accompanied by a rapid expansion of
disposable income allowing for affording newer
automobiles by people, the average vehicle age is nine
years. For Islamabad the average vehicle age is 9.5
years, while it is 7.5 years in the United States (Birk
1993). The average vehicle age for other less
developing countries is even higher. In a study
conducted in 1986, it was found that in Katmandu 38
per cent of the trucks were 15 years old and 17.5 per
cent were as old as 20 years (NPC/IUCN 1993).
The traffic composition in most Asian cities is
typically characterised by an exceptionally high
proportion of motorcycles. Many motor cycle are
powered by old design two-stroke engines that emit up
to ten times more hydrocarbons and smoke per

Figure 12.14: External Trade Volume of Selected
Areas/Countries
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Figure 12.15: Automobiles per Capita in Selected
Areas/Sub-regions
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kilometre than do the newer four stroke engines of cars
and trucks (Brandon & Ramankutty 1993). In Bangkok,
of total vehicle emissions, 54 per cent of the hydrocarbons and 88.2 per cent of the organic particulate
matter are emitted by motor cycles (Figure 12.16).
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Figure 12.16: Pollution Share of Different Vehicles
in Bangkok
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Figure 12.17: Lead Content in Gasoline in
Selected Countries
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Figure 12.18: Sulphur Content in Diesel in
Selected Countries
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Another major factor responsible for the growing
air pollution problem in Asian cities is the use of poor
quality fuel especially with regard to sulphur content in
diesel and lead content in gasoline. The pollution
intensity of vehicles using such contaminated fuels
might be several times higher than that of vehicles
using cleaner fuels. Figure 12.17 shows the level of lead
content in gasoline in selected countries. Pakistan,
India, Indonesia and Thailand are still using fuels with
high lead contents. Combustion of such fuel increases
concentration of lead into the atmosphere potentially
damaging human nervous, circulatory, and reproductive
systems.
Likewise, Figure 12.18 shows the level of sulphur
content in diesel for selected countries. Pakistan, India,
Indonesia and Thailand exhibit a significant level of
sulphur in diesel which will result in higher levels of
SO2 in the exhaust gases of diesel vehicles operated in
these countries.

Indonesia
(1993)

India
(1993)

Pakistan
(1993)

C O N C LU SIO N

Transportation is an important facilitator of
economic development, although the nature of the
correlation between the volume of transportation and
the extent of economic activity also depends on the
regional and the sectoral patterns of industry. There is
no doubt however, that all modes of transportation in
the Asian and Pacific region continue to expand in
scope commensurately with economic growth. The
volume of transportation, the composition of the
transportation modes used and the inefficiencies
created by the crowding of the transportation system
contribute to environmental degradation, and the sector
is responsible for severe effects on the environment,
particularly on human health and quality of life in many
of the large cities of the region. The prospect of
continuing growth means that action is urgently
required to contain demand, control pollution and
diversify into less environmentally damaging transport
systems.
Transport activities have a wide variety of effects
on environment, such as air pollution and noise from
road traffic, oil pollution from marine shipping, and
depletion of resources and the pollution related to
consumption of energy. Additionally, raw materials,
natural resources and inland and waterfront real estate
are consumed in the production of vehicles and
construction of roads, railways, ports and airports.
Although different forms of transport contribute
differently to environmental degradation, the impact of
road transport on urban environment is most
pronounced. Demand for urban transport facilities has
expanded at a rate far beyond the handling capacity of
public transport systems. Similarly, the trunk roads,
constructed to connect major cities and sites of
production with the intention of quickly opening up
economic opportunities, have become a significant
source of pollution owing to the poor maintenance as

TR A N SPO R T

12.7:

Noise and air pollution from two and three wheelers needs to
be curbed.

well as basic inefficiency of the motor vehicle
compared with other forms of transport.
In some cases the construction of roads has
opened up pristine areas for resource exploitation
causing deforestation, and socio-economic effects.
Moreover, with few exceptions, motor vehicles are the
major cause of air pollution in the Asian cities. As a
result of vehicle emissions, dangerous levels of
concentrations of carbon monoxide, sulphur and
nitrogen oxides, hydrocarbons, lead, particulate matter
and other toxic substances can be found in most of
Asia’s large cities. Recent estimates indicate that the
population of private vehicles in large cities of
developing countries of the region, where road capacity
is already stretched close to upper limits, continues to
grow at rates in excess of 10 per cent per year. Traffic
jams have become the norm. Peak hour speed in Asian
cities averages around 16 kilometres per hour.
Extended travel times reduce the efficiency of the

vehicle fleet, with a resulting multiplier effect on fuel
consumed per trip and pollution.
Another major issue of concern in transport
sector is oil spills from marine traffic. Large tanker spills
usually take place on or near the coast and the
resulting extensive oil slicks destroy sea-birds and
marine mammals and cause immense damage to
fisheries and coastal amenities when the oil is washed
ashore. Shipping accidents also cause serious problems.
The magnitude of the pollution-related problems
from air transport may not appear great at this time.
However, the rapid growth in air transportation has
overburdened inadequate ground transportation
facilities connecting airports to the residential and
commercial centres. Travel times to and from major
airports bear little relationship with the respective
distances enhancing vehicular emissions.
In order to reduce harmful emissions many
countries have introduced unleaded fuel or are
retrofitting engines to use less polluting fuel and
promoting high maintenance standards. Strategies to
raise the cost of private vehicle use through taxation,
traffic management measures (one way systems, closing
streets, provision of exclusive bus lane) and demand
management (such as increased parking fees, car
pooling programmes etc.) have also been used.
Alternatives to private vehicles in favour of public
transport are also being encouraged. Currently there are
very few mass transit systems in the Asian cities. Due to
high initial cost involved in providing mass transit
systems and limited institutional capacity, many
countries of the region are now turning to the private
sector as a source of financing, management skills and
new technology. However, the involvement of the
private sector, brings a whole range of legal,
operational, management and environmental issues into
play that need careful consideration.
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Tourism and associated infrastructure should be planned in harmony with nature.
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I.

IN TRO D U C TIO N

the transformation of tourism from a relatively minor
part to an increasingly important part of the macro
economy of the region.
This trend can be attributed to strong economic
performance across all sectors, coupled with political
stability in most of the region. Other factors include an
increase in personal disposable incomes within the
Asian population, increases in leisure time, important
ethnic ties among countries and a relaxation in travel
restrictions, particularly in the Republic of Korea.

Over the past two decades, tourism has
experienced impressive growth in the Asian and Pacific
region. This growth has generally led to the creation of
additional employment, increased flows of foreign
exchange, increased infrastructure development, and
the restoration of cultural, religious and heritage sites.
However, tourism growth has also resulted in significant
negative environmental impacts, particularly in relation
to important ecosystems such as mangroves, forest,
lakes and coral reefs, as well as social and cultural
impacts in relation to changing local ways of life and
social values.

II.

TO U R ISM PATTER N S A N D TR EN D S

A.

R egional trends

Regional Percentage Distribution of
International Tourist Arrivals, 1960
and 1993

1.3

Out of the 500 million worldwide international
tourist arrivals in 1993, 14.5 per cent (72.4 million) were
registered in the Asian and the Pacific region, compared
to only 1.3 per cent in 1960 (see Figure 13.1). Of the
US$ 304 billion spent by international tourists globally
in 1993, the region’s share was estimated at US$ 55
billion, a little above 18 per cent of the world total
(WTO 1994a, 1994b, 1994c), corresponding to a six-fold
revenue increase since 1960 (see Figure 13.2). Over
the past decade, tourism arrivals to the region have
grown at double the world average, with an average
increase in receipts of four per cent above the world
average (see Table 13.1). This same period has seen

Figure 13.2:

Figure 13.1:
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B.

Sub-regional Trends

C.

There is considerable variation in levels of
international tourism at the sub-regional level. In 1993
East Asia absorbed half of total arrivals to the region,
increasing from 13 million in 1983 to 39 million (see
Table 13.2), largely as a result of the tourism boom in
the People’s Republic of China. In spite of significant
growth in actual arrivals, from 9 million to 24 million,
South-East Asia, by contrast, lost a small market share
over the same period. The Pacific’s share of total
tourist arrivals has remained relatively stable over the
last ten years at around 9 per cent of the total, while
actual arrivals have increased almost three-fold. By
contrast, South Asia has suffered a drop in its share of
arrivals by almost 50 per cent.
Tourism receipts reflect patterns in arrivals, with
the exception of the Pacific sub-region which by 1993
had achieved a 16 per cent share in receipts from only
an 8.7 per cent share in arrivals (see Figures 13.3 and
13.4). Broadly speaking, tourist traffic and receipts
have continued to increase universally. However in
terms of comparative market share East Asia is the main
gainer while South Asia is the net loser.

Table 13.1:

Tourism Growth in the Major
Regions of World, 1983-1993

Increment in Tourist arrivals
over the 10-year period
Regions

Number
(in Millions)

Annual
growth
(per cent)

Amount
(US$Bn)

Annual
growth
(per cent)

45

10.3

41.3

15.6

Asia-Pacific
Europe
Americas
Africa
Middle East
World
Source:

Increase in
tourism receipts

105

4.5

94

10.3

46
10

5.9
8.2

63
4

13.7
9.2

1
207

2.3
5.5

0.7
203

1.5
11.7

WTO, 1994.

Table 13.2:

N ational Trends

During the 1950’s, no Asian or Pacific country or
territory was rated in the world’s top 25 tourism
destinations, and by the 1970’s only the Territory of
Hong Kong had reached a ranking of 24. However, by
1993, nine other countries/territories of the region –
Australia, People’s Republic of China, Indonesia, Japan,
Republic of Korea, Macau, Malaysia, Singapore and
Thailand were in the top 25, with significant foreign
currency earnings from tourism. Throughout the 1980s
and 1990s the People’s Republic of China has headed
the list of favourite destinations in the region, attracting
an estimated 19 million international tourist arrivals,
along with Hong Kong, Malaysia, Singapore and
Thailand attracting between 5.7 and 7.9 million tourists
each (see Table 13.3). Table 13.3 also demonstrates the
changing ranking of the top fifteen destinations in the
region between 1985 and 1993.
In terms of tourism receipts, Hong Kong leads
the table with Singapore, Thailand, the People’s
Republic of China and Australia following closely
(Table 13.4). The largest gain in ranking was achieved
by Indonesia and the People’s Republic of China, while
India fell heavily, closely followed by the Philippines.
Among the top ten destinations in the region recording
the highest average annual growth rate in tourism
arrivals between 1985 and 1993, Indonesia ranks first
with 20 per cent average growth per year, followed by
Northern Mariana Islands in the South Pacific and the
People’s Republic of China. Total arrivals in the five
fastest growing destinations ranged from 0.5 million in
Northern Mariana Islands to 19.5 million tourist arrivals
in the People’s Republic of China. A similar ranking for
the fastest growing tourism earners shows Indonesia
again topping the list growing at an average rate of
26.5 per cent between 1985 and 1993, closely followed
by Guam in the Pacific. Macau in East Asia ranked
third with a growth rate of over 20 per cent.
Few data are available on domestic tourists as
the main concentration of Governments’ efforts has
been towards the promotion of international tourism.

Sub-regional Patterns of Tourist Arrivals and Receipts, 1983-1993
Tourist Arrivals

Areas

Number
(millions)

East Asia

Average
annual growth
rate (per cent)

Tourist Receipts
Market
share
(per cent)

Amount
(US$ billion)

1983

1993

83-93

1983

1993

Average
annual growth
rate (per cent)

Market
share
(per cent)

1983

1993

83-93

1983

1993

12.9

38.7

11.6

47

53

4.7

24.8

18.0

37

45

South-East Asia

9.4

24.1

9.9

35

33

4.5

19.5

15.7

35

36

Pacific
South Asia

2.4
2.5

6.3
3.5

10.1
3.3

9
9

9
5

1.9
1.7

8.3
2.0

14.3
2.0

15
13

15
4

Total Asia-Pacific

2.7

72.6

10.3

100

100

12.8

5.5

15.6

100

100

Source:

WTO, 1994.
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Figure 13.3:

Figure 13.4:

Sub-regional Percentage
Distribution of Asia-Pacific Tourist
Arrivals, 1983-1993

Sub-regional Percentage
Distribution of Asia-Pacific Tourism
Receipts, 1983-1993
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Table 13.3:
RANK
1985

1993

Source:

1993

East Asia

South Asia

South-East Asia

WTO (1994b and 1994c).

Top Destinations of International Tourists1 in the Asian and Pacific Region
COUNTRY/TERRITORY/AREA

1993

TOURIST ARRIVALS (’000)

PER CENT CHANGE

1985

1991

1992

1993

91/92

92/93

85/93*

1

1

PR China

7,133

12,344

16,252

18,982

32

17

13

2

2

Hong Kong

3,370

6,032

6,986

7,896

16

13

11

3
4

3
4

Malaysia
Singapore

2,933
2,738

5,847
4,913

6,016
5,446

6,800
5,848

3
11

13
7

11
10

5
7

5
6

Thailand
Macau

2,438
1,715

5,087
3,047

5,136
3,180

5,714
3,888

1
4

11
22

11
11

12

7

Indonesia

749

2,570

3,064

3,400

19

11

21

8
10

8
9

Republic of Korea
Australia

1,426
1,143

3,196
2,370

3,231
2,603

3,331
2,977

1
10

3
14

11
13

6
9

10
11

Japan
India

2,102
1,259

2,104
1,678

2,103
1,868

2,100
1,765

0
11

0
-6

0
4

11

12

Philippines

755

849

1,043

1,400

23

34

8

13
15

13
14

New Zealand
Guam

670
378

963
737

1,056
877

1,157
788

10
19

10
-10

7
10

**
16

15
16

Viet Nam
Sri Lanka

–
257

300
318

440
394

670
450

47
24

52
14

–
7

14

17

Pakistan

441

438

352

364

-20

3

-2

**
**

18
19

Fiji2
Nepal

–
181

259
293

279
334

295
282

-7
14

8
-16

–
6

**

20

Maldives

115

196

236

241

20

2

10

Source:

World Tourism Organisation (WTO 1994b and 1994c).
Excluding same day visitors.
Based on figures for 90-91 and 91-92.
*
Average annual growth rate.
**
Not available.

1
2
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Table 13.4:
RANK
1985

Top 20 Earners of International Tourism Receipts (Excluding International Transport) in the
Asian and Pacific Region
COUNTRY/TERRITORY/AREA

1993

TOURISM RECEIPTS (US$Mn)
1985

1991

1992

1993

PER CENT CHANGE
91/92

92/93

85/93*

1

1

Hong Kong

1,788

5,078

6,037

7,765

19

29

20

2

2

Singapore

1,660

4,497

5,204

5,810

16

12

17

3

3

Thailand

1,171

3,923

4,829

5,719

23

18

22

7

4

PR China

979

2,845

3,948

4,670

39

18

22

5

5

Australia

1,062

4,072

3,992

4,263

-2

7

19

4

6

Japan

1,137

3,435

3,588

3,700

4

3

16

9

7

Indonesia

548

2,515

2,729

3,600

9

32

27

8

8

Republic of Korea

784

3,426

3,272

3,502

-5

7

21

**

9

–

1,761

2,234

2,750

27

23

–

5

10

Philippines

Macau

994

1,281

1,674

2,300

31

37

11

**
**

11
12

Malaysia
Guam

–
227

1,530
1,093

1,768
1,579

1,910
1,451

16
45

8
-8

–
26

6

13

India

980

1,351

1,415

1,401

5

-1

5

10
**

14
15

New Zealand
N. Mariana Is.

413
121

1,021
450

1,032
528

1,341
572

1
17

30
8

16
21

**

16

Fiji

**

17

Sri Lanka

**

18

French Polynesia

*

19

Maldives

–

211

223

240

-7

6

–

82

157

199

210

27

6

12

–

150

170

190

-12

13

–

41

94

113

120

20

6

14

Source:
World Tourism Organization (WTO 1994b and 1994c).
* Average annual growth rate.
** Not available, estimated a likely 5 per cent/annum future growth in domestic tourism.

However the data that are available indicate a boom in
domestic tourism paralleling the growth in international
tourism. A recent tourism study carried out in Thailand
found that of a total of 62 million tourists travelling to a
range of provinces, 54 million were Thai, further
estimating a likely 5 per cent/annum growth in
domestic tourism. In addition, data collected by the
Indonesian Central Bureau of Statistics, indicate a
15 per cent average annual growth rate in domestic
tourism between 1987 and 1990 (ESCAP 1995).

D.

Sub-national Trends

Clearly there are significant variations in the flow
of tourist traffic at the sub-national level, with tourists
normally concentrating around recognised, well-marketed
‘honeypots’. In the absence of sufficient data, a
quantitative analysis of the sub-national situations is not
possible. However, it is relatively easy to identify the
‘honeypots’ such as Pattaya and Phuket in Thailand,
Bali in Indonesia, Penang in Malaysia, Kaghan Valley in
Pakistan and Taj Mahal in India. In addition to these
traditional destinations, new areas are also emerging
with potential for future growth such as Hainan
province in People’s Republic of China (see Box 13.1).
Such areas are increasingly becoming the focus of

tourism related environmental degradation, requiring
the development of national strategies based on the
principles of sustainable growth.

E.

Future Trends

Prospects for tourism growth in the Asian and
Pacific region in the next ten to twenty years are
extremely good. The World Tourism Organization
(WTO) has estimated a rate of expansion in inbound
international tourist arrivals (excluding South Asia) of
6.1 per cent/annum between 1990 and 1995, followed
by 7.5 per cent/annum in the second half of the
decade, and 6.5 per cent a year between 2000 and 2010
(see Table 13.5). The rate of expansion for South Asia
is estimated to be slightly lower. The total volume of
international tourists arrivals to the region is therefore
expected to reach 107 million by 2000 and 200 million
by 2010 (see Figure 13.5), amounting to a three-fold
increase over the next 20 years. The global share of
the region in terms of arrivals for 2000 and 2010 is
shown in Figure 13.6.
If WTO’s tourism growth forecasts for the
Asian and Pacific region for the first half of the 1990s
are compared with actual average growth rates for
1990-1993, an overall growth at 9.5 per cent, can be
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B ox 13.1:

The G row th of Tourism in H ainan Province in the People’s R epublic of C hina
new highway halving travel time between Haikou and
Sanya to three hours is to be completed this year (1995). In
addition, the Chinese Government offers generous tax
holidays and other concessions to investors in the province.
Such prospects have brought an investment boom for
tourism to Hainan. In 1992, alone Hainan’s provincial
government approved 89 foreign and domestic tourismrelated projects with a total investment of US$ 1.5 billion.
More than six five-star hotels and luxury beach resorts are
under construction and in April 1994, Club Mediterranean
agreed to open a joint venture beach resort in Sanya. In
addition, a number of major international hotel chains such
as Shangrila and Hilton, have signed contract to set up
hotels in the province.

The province of Hainan in the People’s Republic of
China is currently gaining tourists rapidly and facing a risk
of potential tourism-related environmental impact. Hainan’s
economic growth since the late 1980s has been among the
highest in the People’s Republic of China, with output
rising more than 10 per cent a year. The growth rate in
1992 alone was 22 per cent. This economic growth is now
being accompanied by a strong increase in tourism, with
tourist arrivals rising by 75 per cent between 1993 and
1994, to 2.5 million. During the same period, tourist-related
revenue rose 60 per cent to US$ 113 million. The tourism
Bureau of Hainan estimates that tourist arrivals will increase
at the rate of 20 per cent annually over the next five years
and some private enterprises expect a 30-40 per cent
increase in customers on package tours.
By 1996, Hainan’s new airport at Hailou will
increase annual passenger capacity to 7.5 million, while a

Table 13.5:

Source:

Cheung T.M. (1994).

Forecasts of International Tourist Arrivals, 1990-2010

Region

Per cent annual
growth

1990 base year

1980-1990

(No Millions)

2000

2010

1990-2000

2000-2010

7.2
4.0
9.0
4.2
2.6
3.3
4.6

15
94
52
287
7
3
458

24
147
101
372
11
6
661

36
207
190
476
18
10
937

5.0
4.6
6.8
2.7
4.0
6.1
3.8

4.0
3.5
6.5
2.5
5.0
6.0
3.5

Africa
Americas
Asia-Pacific*
Europe
Middle East
South Asia
World

WTO Forecast
(No Millions)

Per cent annual growth to
achieve forecast

Source:
WTO (1994b).
* Excluding South Asia.

Figure 13.5:

seen, even greater than the projected 6.1 per cent
(Figure 13.7). A future scenario of high tourism growth
is therefore realistic, requiring concerted efforts in
environmental management.
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Tourism R esources

Tourism resources of the region can be
grouped into the following: nature-based tourism;
historic/heritage tourism; and cultural tourism, with a
further breakdown of these categories as provided in
Figure 13.8.
1. Nature-based Tourism
Natural resource tourism encompasses a full
range of activities commonly associated with outdoor
pursuits including trekking, wildlife viewing, climbing,
rafting and controlled hunting. Following the
breakdown provided in Figure 13.8, descriptions of
natural resource tourism are presented, classified into:

TO U R ISM

Figure 13.6:

Estimated Regional Percentage Distribution of International Tourist Arrivals, 2000 and 2010
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Figure 13.7:

Comparative Growth Trends and Forecast in Tourist Arrivals by World Regions
WORLD PROSPECTS MATCH ACTUAL TRENDS
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Wor ld gr ow th for ecasts

1 990-1 993
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Actual trends 1990-1993
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Source:

WTO (1994b).
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Figure 13.8:

Classification of Tourism by Type of Resources

Tourism Resources

Occurrences
Mangrove
Coastal/small island

Shoreline/beach
Marine environment
Mountain

Natural resources

Mountain
Highland
Wildlife Sanctuary
National park
Agriculture

Botanic garden
Lake
Waterfall
Cities

Urban

Town
Urban fringes

Man-made resources

Coastal/small island
Rural

Mountain
Agriculture
Natural

Cultural resources

All instances
Man-made

Source:

United Nations (1992). A preliminary study on environmental management of tourism development in the Asia and Pacific Region,
New York.

coastal/small island tourism; mountain tourism; and
agricultural tourism.
• Coastal/small Island Tourism
This includes visits to mangrove swamps,
wetlands, beach and/or shore-lines, and the marine
environment. Some typical examples in the region
include the Pattaya Beach Resort, Koh Samui and
Phuket Island in Thailand, Dugun Beach Resort in
Kuala Trengganu, in Malaysia, and small island tourism
in the Pacific.
• Mountain tourism
This includes attractions such as waterfalls,
botanical gardens, national parks, and wildlife
sanctuaries. Mountains have unique ecosystems and
provide ideal conditions for wilderness/adventure
tourism, flora and fauna enthusiasts, rest/relaxation, and
recreational activities. The Himalayas in Nepal,
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Karakorams in Pakistan and Garhwal Himalaya in India
are some of the better known examples, offering some
of the wildest and least polluted environments.
• Rural/agricultural tourism
Rural/agricultural tourism is a recent
phenomenon emanating from a demand for ‘unspoiled’
natural environments and wilderness areas in remote
rural settings. Agricultural tourism destinations include
wildlife sanctuaries, national parks, agricultural and
pastoral lands, botanical gardens, lakes, and waterfalls.
Typical examples in the region include: the Khao Yai
National Park and Tong Nga Change Wildlife Sanctuary
in Thailand; the Taiping Lake and Pahang National Park
in Malaysia; and Palawan in the Philippines.
Under the banner of ‘ecotourism’, tourists have
been encouraged to visit unspoilt natural areas such as
Malaysia’s Taman Negara National Park, an inter-
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typical examples of cultural tourism destinations,
although cultural interest and diversity is a recognised
hallmark of most tourism destinations in the region.
In the more developed countries within the
region, ecotourism activities incorporate eco-cultural
and educational experiences in addition to nature-based
activities. Tours to aboriginal areas in Australia present
a good example, providing lessons for the future and
promoting cultural tourism at large. Box 13.2 presents
a brief resume of the status of tourism to aboriginal
areas in Australia.
13.2:

13.3:

Nature in its pristine form and beauty is a major attraction to
tourists.

Cultural tourism is quite popular in the region.

nationally recognised repository for tropical forest
species, the Kuala Selangor Nature Park (KSNP) on the
Malaysian peninsula of fering mangrove based
recreation, the Kinabalu Park in Sabah, Gunung Mulu
Park in Sarawak, Endau-Rompin Park in the Malaysian
peninsula (home to the Sumatran Rhino), and the Kuala
Gula Bird Sanctuary. Numbers of international and
local visitors to these parks, particularly the Taman
Negara have doubled in the past 10 years (Nor 1992).
2. Historic/heritage Tourism
Man-made resource tourism refers to cultural
heritage and historical sites, attracting both international
and domestic tourists, including monuments, man-made
landscapes, temples/buildings, archaeological sites,
waterways, and entertainment areas. Well known
examples, attracting large numbers of visitors, include
the Borobudour Temple in Java, the Taj Mahal in India,
the Great Wall of China, the Wats of Thailand, and the
Golden Stupa in Myanmar.
3. Cultural Tourism
Cultural resource tourism covers both natural and
man-made resources, aiming to provide visitors with an
experience of contemporary human life in a given
location. Value systems, cultural identity and
behaviour, artistic characteristics, traditional activities
and ceremonies, handicrafts, folklore, and collective
lifestyle are of particular interest. The island of Bali in
Indonesia and the aboriginal reserves of Australia are

B.

Tourism A ctivities

In order to comprehend potential environmental
and socio-cultural impacts of tourism in the region, an
understanding of common types of tourism activities is
required. A wide range of activities (see Table 13.6) are
possible in the region reflecting its very varied natural
and cultural environments. Broadly, these activities can
be classified into:
•
nature-based activities such as trekking, hiking,
fishing, sun-bathing, swimming, sight-seeing,
snorkelling, scuba-diving, and others; and
•
man-made (recreational) activities such as
shopping, golf (and other sports), sunbathing,
and a range of city-based entertainment.
All these activities whether commercially-based
or otherwise may hav e critical impacts on the
environment through consumption of resources or
generation of wastes.

C.

Tourism Facilities and Infrastructure

Tourism, whether nature based or man-made,
relies on the availability of adequate infrastructure and
support facilities, including large-scale public sector
infrastructure (such as road and airstrips) and private
sector investments in accommodation and associated
tourism facilities. The current status of tourism
infrastructure varies greatly across the region,
particularly between developed and less developed
countries. In a number of countries however, there is a
recognised lack of investment in infrastructure
(see Section V below).

IV. IM PAC TS O F TO U R ISM
Tourism can bring both positive and negative
impacts to countries, at the national and community
level, and to tourists themselves, as summarised in
Table 13.7.

A.

Environm ental Im pacts

Previous experience in other parts of the world
has shown that tourism development and activities can
cause a wide range of negative environmental impacts,
including not only loss of habitat, biodiversity and the
environmental functions of natural resources, but also
long-term degradation of the tourism resource. Failure
to address negative environmental impacts therefore
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B ox 13.2:

C ultural Tourism in A ustralia

Australian tour operators, particularly those in the
Northern Territory (home to about 15 per cent of Australia’s
170,000 aborigines), have started putting together
programmes allowing tourists to experience something of
aboriginal life managed through the Department of
Aboriginal Tourism. These trips range from dining out with
Aborigines under the stars and listening to stories about
aboriginal traditions to going ‘walkabout’ and viewing
aboriginal art. Some 300 aboriginal communities are
currently involved in tourism and related industries and
many more want to get involved – seeing tourism as a key
economic opportunity.
With increasing demand for aboriginal tourism, there
is concern for local communities in respect of potential
negative socio-cultural impacts. Tourism is comparatively
new to Aborigines amongst whom there is concern over the
potential ‘cultural swamping’ and uncontrolled tourism
growth. As a result the communities themselves control
admission of tourists, information dissemination and the

compromise the future profitability of tourism across
the region to the extent that WTO future growth
scenarios based on current trends (as presented in
Section II) may become increasingly inaccurate.
Table 13.8 presents a matrix summarising
expected (or probable) impacts of tourism across a
range of receptors. Most tourism developments in Asia
and the Pacific are likely to be subject to these impacts
to varying degrees of significance. Perhaps the best
example of the general impacts of mass commercial
tourism is provided by the promotion and massive
growth of golf tourism (see Box 13.3). Golf course
construction has created widespread negative social,
cultural and environment impacts, particularly in the
developing countries of the region. Typical impacts
include forests destruction, and air, water and soil
pollution caused by excessive use of chemicals.
Furthermore, in some cases, local people have been
deprived of rights to land, disrupting communities and
endangering their livelihoods.
The following sub-sections present more detailed
descriptions of some of the key physical and ecological
impacts of tourism in the region.
1. Physical Impacts
Impacts on the physical environment are largely
related to tourism infrastructure development (including
resorts and hotels) inducing erosion, landslips,
sedimentation, and water quality impacts as
summarised in Table 13.9. A range of site preparation
and construction activities such as land clearing,
grading, dredging, road building and installation of
utilities, have caused soil erosion leading to
sedimentation of streams, watercourses, and ultimately
coastal littoral zones. This has contributed to disruption
of food chains in aquatic ecosystems along both
the beach front and in marine waters. Furthermore,
large-scale sand removal from beaches for use as fine
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duration of the tours. They also take a significant share in
profits and have started their own operating companies or
participate in joint ventures with tour operators, whereby
the selling and marketing is done by tour operators while
arrangement of campgrounds and presentation is done by
Aborigines.
The key to s uccessful a boriginal tourism is
education. Aboriginal families wanting to get involved in
tourism are therefore first encouraged to develop an
understanding of the potential benefits, limitations and
negative impacts of tourism. The process of assimilation
into the tourism market is then gradual and closely
monitored. Similarly tourism entrepreneurs need to be well
informed about aboriginal culture and traditions, and must
closely monitor local attitudes to detect potential negative
impacts at an early stage.
Anon. (1990). “Managing Aboriginal Tourism”, PATA
Travel News, August, Hong Kong.

aggregate in construction has exacerbated beach
erosion.
Such construction related impacts are particularly
visible where tourism development is large-scale or
unplanned resulting in significant changes to the
landscape and physical processes. In Fiji for example,
the Denarau resort (currently under construction) will
transform a 300 ha island into a tourism complex with
six hotels, a residential area of several hundred
town-houses and villas, an 18 hole golf course, a
shopping village, a convention and cultural centre and
a marina. During construction over two million cubic
metres of earthfill is being used as a precaution against
flooding (ESCAP 1993a).
Equally, unplanned tourism development has
resulted in building and development of infrastructure
too close to the shoreline exacerbating erosion and
necessitating the construction of protective structures
(such as seawalls, causeways and groynes). Quite apart
from their negative effect on visual amenity, these
structures have affected coastal natural processes
13.4:

Coastal degradation resulting from mass tourism.
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Table 13.6:
Tourism resource

Natural (Rural)

Man-made

Cultural

Tourism Development and Its Associated Activities
Occurrence

Tourist activity
Main Activity

Supplementary Activity

Rural Coastal/Small
Island

Scuba driving
Snorkelling
Boating, motorbiking, sailing, and
yachting
Wind surfing
Water skiing
Pleasure cruising (e.g., glass bottom
boat excursion)
Trolling for pelagic species (e.g., reef
walking)
Collection of fish, shells and coral
Water contact sports (e.g., swimming
(sca))
Hiking
Sunbathing
Others

Sports and games
Cycling
Golf
Horse riding
Sightseeing
Mangrove estuary touring
and fishing
Swimming (pool)
Others

Rural Mountain

Trekking
Trailing
Mountaineering
Rafting
Hiking
Exploring
Skiing
Others
Study of flora/fauna

Horse riding
Professional hunting
Camping
Swimming (natural or swimming pool)
Sightseeing
Wildife watching
Bird watching
Nature spotting
Others

Rural Agricultural

Hiking
Rafting
Boating
Sightseeing
Visiting
Exploring
Others

Professional hunting
Camping
Bicycling
Nature spotting
Photography
Wildlife and bird watching
Study of flora/fauna
Others

Urban

Sightseeing
Touring
Visiting
Business
Others

Boating, waterway cruising
Sports and games
Shopping
Nightlife
Other forms of entertainment
Others

Rural

Sightseeing
Touring
Visiting
Others

Sports and games
Camping
Picnic
Boating
Photography
Others

All Instances

Associated with majority of the tourist activities mentioned above
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Table 13.7:

Positive and Negative Impacts of Tourism

Impact

National Level

Indigenous communities

Tourists

Positive

Foreign exchange earnings

Creation of improved facilities and
infrastructure

Leisure opportunity

Improved balance of payments

Economic benefits

Enhancement of knowledge

Economic growth

Conservation of natural and
cultural resources

Congestion of facilities and
infrastructure

Damage to the cultural traditions
and values

Erosion of national values

Destruction of natural resources

Negative

Source:

ESCAP (1995).

leading to beach erosion in places (particularly in Fiji,
Indonesia, Maldives, Malaysia and Sri Lanka); and the
prevention of beach formation in others. Furthermore,
the disruption of coastal sedimentary processes may
also be affecting the health of offshore reefs via
over-sedimentation, or insufficient sedimentation.
These physical impacts have resulted in a range
of related economic impacts. In 1985 for instance,
Malaysia’s National Coastal Erosion Survey
demonstrated that some 27 per cent of its shoreline was
subject to erosion of varying degrees of severity, up to
10 m/annum. The survey identified 132 km of
shoreline as being within a critical erosion area
currently threatening economic activities, and a further
236 km as being within a significant erosion area likely
to affect economic activities in the foreseeable future
(ESCAP 1993b). Similarly, in the last quarter of 1981,
hotels located to the north of the Bentota estuary, Fiji,
lost their beaches during the height of the tourist
season, requiring the construction of emergency
structures. At Negombo, where hotel beach fronts are
subject to damage every monsoon, many hoteliers have
been forced to attempt costly protection of their
frontages.
2. Ecological Impacts
Current ecological impacts associated with loss of
habitat such as coral reefs, mangroves and other forest
resources, loss of the environmental functions of these
habitats (such as flood control absorbtion of pollution)
and reductions in air and water quality.
a) Depletion of Coral Reefs
Coral reefs are one of the primary tourist
attractions in the region. However, in the absence of
clear strategies for coral reef conservation, significant
and widespread degradation is occurring, resulting not
only in biodiversity and habitat losses but equally
economic losses associated with the decline of the
tourism resource. Such degradation has been caused
by physical damage from walking on and diving
around reefs, mining of coral for construction,
collection of coral for ornaments, the dropping and
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Dissatisfaction in relation to
expectations

dragging of anchors by tourists and fishermen, oil
pollution from boats, and water pollution and
sedimentation from coastal sites. Harvest of exotic fish
for export has also damaged food chains within coral
reefs.
Damage to coral from sedimentation is
widespread, particularly in Thailand where 51 per cent
of coral reefs are under threat (the Pattaya area,
Surathani, Phuket and Prachuap Kirikhan). The impacts
of coral reef sedimentation range from reductions in the
rate of coral growth to gradual dying and permanent
changes in community structure and species diversity.
The most severe sedimentation problems are associated
with deforestation in coastal watersheds and coastal
(often tourism-related) development activities, such as
cut and fill operations for road construction, and
quarrying (ESCAP 1993c). Erosion and sedimentation
resulting from the hotel construction boom in Fiji
during the 1970s, for instance, resulted in the loss of
many nearshore coral colonies, particularly on the
south coast of Viti Levu. Similar reef damage is also
widespread in Indonesia, Philippines and Malaysia.
Pollution associated with excessive wastewater
discharges in coastal waters is a further major cause of
reef degradation, resulting from reduced oxygen levels,
13.5:

Anchoring of tourist boats can damage coral reefs.
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B ox 13.3:

G olf Tourism in the A sian and Pacific R egion

Over the last two decades, golf has become a
symbol of status and affluence in Asian and Pacific
countries, and its growing popularity has resulted in the
birth of commercial golf tourism. Enthusiasm for the game
is growing fast among the ‘nouveaux riches’, of the
industrializing nations of Thailand, Malaysia, Indonesia and
the Philippines, but is no more popular than in Japan.
There are more than 1,700 golf courses in Japan and the
country is expected to have 2,000 within the next few
years. An average ten per cent increase each year in the
number of Japanese golfers since the golf boom started in
the mid 1980s has brought the total number of players to
over 20 million.
Golfing in Japan, however, is expensive; golf club
membership can be as high as $500,000 with additional
green fees and caddy hire to pay. Courses are generally
overcrowded, accommodating on average as many as
10,000 players. With the appreciation of the yen in 1985
and government support for tourism, Japanese golfers
began to find it cheaper and more convenient to fly to
South-East Asia for a game than to play at home.
According to recent estimates, for the price of six rounds of
golf in Japan, a golfer can play for three days in three
different foreign golf courses and enjoy the additional travel
benefits. This has resulted in frenzied construction of golf
resorts across the Asian and Pacific region (particularly
South-East Asia) from 1987 onwards.
Thailand became one of the main golfing
destinations for the Japanese early on, with nearly half a
million golfers, one-fifth of whom are expatriates and
foreign tourists, now regularly using Thailand’s courses.
120 courses were in operation by the end of 1992 which
increased to 160 by the end of 1993. However golf tourism
in Thailand today is no longer targeted solely at the
Japanese. Travel agencies, hotel chains, airlines and other
tourism multinationals are increasingly selling the country
as a cheap golfing destination, so that it looks set to
become the centre of Asian golf tourism over the next few
years. The golf course and tourism lobby claims that
Thailand needs at least 300 courses to cope with the
expected demand. Other Asian countries are also trying to
follow Thailand’s example. For example the Ministry of
Tourism in Malaysia aims to attract 18 million visitors a year
in the next decade, with golf courses and beach resorts
central to this objective. Malaysia currently has more than
75 golf courses, with a further 125 are planned for the year
2000.
Both Singapore and Indonesia have also become
important golf tourism destinations. Singapore currently
has several large-scale projects underway, many of them
located in Singapore’s ‘hinterlands’. Indonesia has on-going
construction projects in the Riau islands, on Bintan island
(a 16,000 room resort to be operated with 13 golf courses)
while the Paradise Bay Golf Resort on Batam island is being
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jointly created by the Japan, Hong Kong and the
Indonesian private sector, with the Indonesian Government
providing the necessary water, electricity, roads and airport
infrastructure. Additionally, a world-class golf course north
of Jakarta at the Taman Impian Resort is currently under
option.
The environmental cost of golf course development
can be substantial, both in relation to the necessary land
take for the course and the associated resort developments
which are the real profit makers today as integral part of
the new and proposed golf complexes. In developing
countries such as Thailand, poor farmers working on
unproductive small plots are often tempted by buy-out
offers, even when land prices are low. The golf course
business has therefore been a major cause of growing
landlessness among rural people. On the island of Cebu in
the Philippines for instance, a Japanese company has
bought 150 hectares from small fishermen and farmers to
construct a golf course, marina and hotel in the middle of
the island’s western coast. The company initially paid less
than 20 pesos (US$ 0.70) per square metre for the land until
landowners began to demand higher prices. Even though
the company then had to pay over 50 pesos ($1.75) per
square metre, it expects an initial income of 600 million yen
from the site, for an initial investment in land of no more
than 150 million yen. The Cebuano farmers and fishermen,
however, will lose their livelihoods as the land and
water-front will be off limits to them.
Such changes in land ownership tend to widen gaps
among villagers and to reduce the community’s bargaining
power, rendering it more dependent on external forces and
making it harder for local organizations to function. Poorer
villagers become waged labourers within and outside the
village, or encroach upon forest areas to find land to
cultivate. Golf courses also use a considerable amount of
water, resulting in a range of water resource impacts such
as drying up ponds, marshes, springs and aquifers,
potentially leading to land subsidence, as well as shortages
of drinking and irrigation water. Furthermore, the routine
use of fertilizers and pesticides contaminates the water and
the surrounding soil and air.
The negative impacts of golf courses demand some
control on their proliferation in the region. In Japan, a
strong local movement has already arisen against the
impacts of golf courses, in particular against deforestation
and contamination of air and water resources. Such action
has prevented the construction of over 100 golf courses to
date. In 1989 various local opposition groups joined
together to form the National Network on Golf Course
Development. As a result of these and other actions, some
20-30 Japanese prefectures have established some form of
regulation banning or limiting golf course construction.
Source:

Pleumarom (1992) and Sexton (1992).
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Table 13.9:

Associated Impacts of Tourism Infrastructure Development in a Coastal Area

Hotel Development

Jetty and Breakwater

Reclamation

Dredging

Alteration of physical
characteristics of coastline

Reduction in longshore drift/
deposition and increase in
coastal erosion

Mining of sand for reclamation
creating visual impacts, erosion
and sedimentation

Beach slumping or
drawdown into the
dredged areas

Encroachment on
coastal zone

Sedimentation behind
breakwaters requiring dredging

Loss of coastal habitats (mudflats
and mangroves), impacts on
fisheries and coastal flooding

Disruption of sediment
movements and longshore
drift

Sewage outfall to the
littoral zone

Changes in wave refraction and
Transportation of sand to
wave energy distribution offshore/ reclamation site causing air,
alongshore
water and noise pollution

Removal of natural barriers
such as offshore sandbanks
or sandbars. These natural
barriers dissipate waves
providing coastal
protection

Loss of habitat, flora
and fauna

Changes in tidal movements
system and long-term changes
in coastal morphology

Changes to the wave
refraction patterns and
concentration of wave
energy at a particular
place leading to coastal
erosion.

Groundwater salinisation
through excessive
extraction for water
supply

May affect the existing water
inlet and discharging facilities

Revenue generation, and
creation of employment

May cause water turbidity during
construction as well as possible
reduction in primary productivity

and increased turbidity. The main affected resorts in
Thailand include Pattaya, Ko Samet, Phi Phi Don and
Patong Bay. Water pollution not only reduces the
tourism and recreational potential of the reef but can
also cause public health problems for water-based
sports. Improper garbage disposal has also caused reef
degradation off Male, the capital of the Maldives,
virtually killing the reefs (ESCAP 1993d).
b) Depletion of Mangroves
Mangrove forests in Thailand, Fiji, and
Philippines are currently under threat from tourism
related development and activities, including direct
encroachment from hotel construction, exploitation for
fuelwood and clearance for shrimp farming to supply
seafood to tourists. In Fiji, significant loss of mangrove
is reported, leading to negative ‘knock on’ effects
reducing fishing stocks and incomes, and the pollution
absorption capacity of coastal areas. Compensation has
been provided to traditional fishing communities in Fiji
since 1974, but this is not sustainable in the long-term.
c) Depletion of Forest Resources
Although tourism is not the major cause of
deforestation in the region, it has had severe impacts
on forests at a localised level. For example, a study of
fuelwood use in the late 1980s associated with
adventure tourism in Ghorepani (population: 250) on

Construction of bund/walls
increase water turbidity, interfere
with primary productivity, lead
to permanent decline in benthic
organisms, restrict local fishing,
and alter coastal morphology

Pollutant loading (such as
metal and hydrocarbon) of
the marine environment

the Pokhara-Jomsom route, Nepal, revealed deforestation of one hectare/annum resulting from an annual
tourist flow exceeding 10,000/annum (Government of
Nepal). The fuelwood requirement of a household in
Ghorepani was on average 22 kg per day while that
of a tourist in Nepal is estimated at around 138 kg
per day.
In other areas however, the impact of tourism
demand on fuelwood use may be much less significant
due to predominant use of kerosene in tourism lodges
and innovative energy saving technology. Indeed,
regulations to enforce use of kerosene or gas in the
main trekking areas of Nepal have been introduced
with some success, although monitoring of individual
trekkers, and areas outside protected areas is weak.
Further effects on forest resources and biodiversity,
other than fuelwood use are associated with trampling
in sensitive ‘low carrying capacity’ zones.
d) Water Quality Impacts
Water quality impacts are primarily associated
with sewage and solid waste disposal in coastal areas,
particularly where extensions have been made to hotels
during boom periods, without adequate attention to
sewerage. As a result, inadequately treated wastewater
or often raw sewage, is discharged directly into the
marine environment, causing elevated faecal coliform
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Figure 13.9:

Seasonal Changes in Number of
Tourists and BOD Levels at Lake
Yunoko in Nikko National Park

resultant increase in automobiles being used for tourism
activities, particularly in higher-income countries with
significant numbers of domestic tourists. Increasing
concentrations of cars have caused direct habitat
destruction through off-road use and increased exhaustrelated air pollution. In Japan, a survey conducted at
Kamikochi during the sightseeing boom of early
seventies revealed carbon monoxide concentrations
well above average levels, at around 2.8 ppm. This
resulted in immediate regulations to control traffic to
the area, as well as similar ‘carrying capacity’ based
regulations being introduced at Mt. Tate yama
(Government of Japan 1992). However, in the poorer
less well regulated countries of the region, automobiles
continue to cause air pollution, noise, visual, habitat
destruction and health problems.

B.

Source:
Note:

Government of Japan (1992).
The number of tourists represents the total number of
those for overnight stays and those on day trips.

levels, eutrophication of coastal waters and increased
probability of ‘red tide’ phenomena. In the Maldives,
sewage disposal remains a problem in and around
small islands due to lack of sufficient space to
accommodate treatment plants. Disposal via soakaway
is therefore practised, resulting in groundwater
contamination. Levels of water pollution in Bali,
Indonesia, have been particularly affected by the
tourism resorts of Sanur, Kuta and Nusa Dua where
COD(Cr) levels of 6 mg/l are common, increasing in
places to 8 mg/l. Such levels are well above accepted
international safe limits for swimming and other forms
of recreation of around 4 mg/l COD(Cr) (ESCAP 1993e).
The effects of tourism related waste disposal into
lakes and wetland areas can be measured by analysis of
transparency. The transparency of lake Akan, Japan,
declined from 8.9 metres in 1917 to 2.2-5.6 metres in
1973, while at lake Ashi-no-Ko in the Fuji-Illakone-Izu
National Park, transparency has dropped from 11 to
5 metres in the 1971-74 period. These effects are
commonly seasonal increasing in effect during the
summer months as demonstrated in Figure 13.9
showing seasonal variation in BOD values for Lake
Yunoko, Japan (Government of Japan 1992).
e) Air Quality Impacts
The Asia-Pacific tourism boom has seen a
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Econom ic Im pacts

Tourism has played an important role in the
macro-economy of the region over the past decade
(5.3 per cent of merchandise exports and 31.3 per cent
of commercial services in 1993), making a significant
contribution to the reduction of trade deficits and
providing revenue for financing further tourism
development. Today tourism ranks first among major
exports in nine Asian-Pacific countries, and second or
third in a further nine.
Figure 13.10 shows total tourism receipts as a
percentage of merchandise exports, from 1985 to 1993
by sub-region demonstrating, with the exception of
South Asia, across the board increases. The Pacific
sub-region shows the greatest increase, doubling
receipts to almost 15 per cent of total merchandise, and
in terms of individuals countries the ratio of tourism
receipts to trade balance in 1993 was highest in
Malaysia, Australia, New Zealand, Hong-Kong, Cook
Islands and Fiji, ranging from 118 per cent to 237 per
cent. A similar measure of tourism’s contribution is
presented in Figure 13.11, which shows tourism
receipts as a percentage of exports of commercial
services in the region. Here the Pacific sub-region
leads again with tourism receipts accounting for more
than half of international trade in services, while in East
Asia, receipts represented no more than one-fifth of the
total value of services exports, largely due to the
influence of Japan.
1. Positive Impacts
Key positive impacts, other than national-level
benefits such as increased tourism receipts, are related
to provision of employment and increasing incomes.
a) Employment
Predictably, the tourism sector’s rising
importance in relation to other economic sectors is
matched by significant increases in employment
opportunities. The World Tourism Organisation (WTO)
indicates that in countries with a firmly established
tourism industry, the accommodation sector provides
2 to 5 per cent of the country’s overall employment.
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In 1991, the tourism industry employed around
106 million people across the region, while estimates
for 1995 are 122 million and 2005 more than double
1991 levels (Jordan 1994).
b) Other Related Benefits
Employment and income generation from the
tourism sector may potentially prevent the
disintegration of local communities, strengthen local
identity and pride in their heritage, and boost local
incomes. Such impacts are currently in evidence on
Bali were local communities have benefitted from a
burgeoning trade in indigenous crafts.

Figure 13.10: Tourism Receipts as Percentage of
Merchandise Exports in Asia and
the Pacific
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2. Negative Impacts
A range of negative impacts emanate from
increased employment and rising standards of living, as
follows.
a) Occupational/Dependency Impacts
Tourism employment can cause a decline in
traditional occupations, such as boat building and
farming, resulting in a dangerous shift towards
dependency on the tourism industry. Equally tourism
has caused gender shifts in employment as most jobs in
the industry are filled by women. This has resulted in a
change in the traditional role of women towards more
western-based social and economic roles. Tourism can
also result in the development of undesirable
professions, such as prostitution.
b) Changing Consumption Patterns
Changes in societal norms have resulted from a
general shift in patterns of consumption form
subsistence to consumerism. Prostitution, drugs, theft
and petty crimes are also increasing while western style
values have generated a demand for facets of the
‘throw away society’ and a resultant increase in the cost
of living. Traditional, non-monetary based communities
in rural or coastal areas have become commercialised
both in relation to tourists and amongst themselves,
largely due to exposure to: ‘big city’ tourism facilities;
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Figure 13.11: Tourism Receipts as Percentage of
Commerical Services Exports in
Asia and the Pacific
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Increasing golf tourism is adversely affecting the environment.

13.7:

Tourism, if left uncontrolled, can mutilate local traditions and
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their own involvement in the tourism economy, often in
the operation of ancillary commercial establishments
(bars, discos, casinos, etc.); and foreigners and the
promise of greater income.
c) Increase in Land and Product Price
Tourism development has increased income and
employment among components of host communities,
generally increasing standards of living for these
individuals. However, it has also increased commodity
prices and sometimes caused shortage of commodities
and food supplies for the local communities. In
addition increasing land prices in prime tourism areas
have resulted in land use conflicts between locals and
the developers. Local farmers and land owners in and
around tourism areas are often harassed by developers
wanting to build on their property, and fishermen
prevented from using public beaches which are taken
over by hotels, while parts of the indigenous
population have been forced to migrate due the
increasing price of basic necessities and land. Such
conditions are now common in Thailand, and Nepal
(in Pokhara and Chitwan).

C.

Figure 13.12: Tourist-Resident Relationships:
A Theoretical Model

Socio-Cultural Im pacts

The degree of socio-cultural impact to a given
area is dependent on the number and type of tourists
visiting that area, and the size of the host community.
A model of tourist-resident relationship in terms of
carrying capacity in outlined in Figure 13.12. However,
the degree of social/cultural impact from tourism within
the region will vary greatly. For instance, a large
country such as Indonesia (pop: 175 million) with an
annual flow of 2.6 million tourists may not be subject to
serious negative socio-cultural impacts (assuming a
reasonable geographical spread). On the other hand, in
the Maldives (pop: 220,000) the current 236,000 visitors
annually (WTO 1993d) is acceptable, but if numbers
increase to one million, tourists’ pressures may become
unsustainable.
1. Positive Impacts
Tourism to the region has resulted in the
preservation of traditional architecture and heritage and
contributed to the revival of old traditions and crafts.
As stated above, the increased employment resulting
from tourism can strengthen local communities through
the provision of relatively stable sources of income.
2. Negative Impacts
Key negative socio-cultural impacts relate to
tourism induced social change in terms of lifestyle,
expectations and attitudes, and demographic change.
Equally uncontrolled tourism development has, in
places, reduced ‘quality of life’ both for local communities and tourists.
a) Transformation of Norms
Interaction between tourists and local residents is
inevitable, at times resulting in unacceptable change to
social values, authority and culture, resulting in
increasing crime, petty theft and prostitution. A
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combination of governmental measures and local
wishes in some countries of the region have attempted
to protect local lifestyles while reducing exposure to
negative social aspects of tourism. Box 13.4 shows a
case study demonstrating how the Republic of Maldives
have approached minimising the social impacts of
tourism.
b) Changing Work Ethics
Work patterns and ethics are affected by tourism,
shifting towards long hours, split shifts, and seasonality,
often resulting in a quick turnover of staff.
c) Demographic Impacts
Tourism development may have a significant
effect on labour migration on a seasonal basis, and
immigration patterns on an international basis such as
current increasing numbers of Sri Lankan workers
moving to the tourism resorts of the Maldives.
d) Quality of Life Impacts
Land use and building controls in Asian-Pacific
countries are sometimes poorly developed, and
ill-enforced compared to most developed western
countries. In many cases coastal tourism areas have
developed too rapidly and according to profit-related
criteria only, resulting in the development of large
scale, high-density, high-rise buildings. This has had
wide ranging implications on quality of life both for
local communities and the tourists themselves,
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B ox 13.4:

Tourism D evelopm ent w ith M inim al S ocial Im pact in the M aldives

Until the 1970s the Maldives had an isolated
subsistence economy based on fishing, shipping and export
of coconut products. Since this period, the introduction
and growth of tourism have had a significant impact on the
economy and development of the country. In 1972 one
resort served about 1,000 tourists. The number of tourist
arrivals increased to 40,000 by 1980 and 236,000 by 1993
(exceeding the number of local inhabitants) while the
number of resorts increased to 69. Today the country is
ranked as one of the world’s most tourism oriented
economies with revenues accounting for three fifths of
visible export receipts and about 17 per cent of GDP, while
providing 25 per cent of government revenue. During the
course of this phenomenal growth in tourism, government
policy limited tourism development to the uninhabited
islands. This policy has been key to the avoidance of the

including visual impacts and problems relating to lack
of access and supply of public services. In the worst
cases, lack of planning has lead to critical natural
resource conflicts between developers and local
communities.
Typical examples of uncontrolled tourist sprawl
can be found in Pattaya, Thailand, resulting in visual
pollution, and incompatible forms of architecture
both in terms of style and size. In the wake of
uncontrollable growth, Pattaya has also suffered from
shortages in public utilities (critically in relation to
potable water and sewage disposal) potentially creating
health hazards during the ‘peak’ tourist season. River
water quality in Denpasar, Kuta, and Sanur in Bali,
Indonesia, has also declined resulting in periodic
stomach ailments amongst tourists (ESCAP 1993C).
Similarly in coastal zones of the region, to accommodate tourism demand, mangrove areas have been
turned into fish ponds, and tidal flats or marshes into
commercial sites, displacing indigenous fishing
communities and other local residents dependent on
these lands for their livelihoods.
Similar tourism development related issues are
becoming visible in Phuket, the second largest Thai
coastal resort, while in Fiji and the Philippines,
reductions in public access have occurred particularly
in relation to beaches where resort owners have
succeeded in creating exclusive areas for their guests.
In the hill regions of South Asia by contrast,
construction of roads and buildings in inappropriate
areas (such as steep slopes) has triggered landslides
and erosion, while uncontrolled building has
encroached into natural areas, and onto agricultural and
pastoral land. Here, visual amenity issues are also
prevalent particularly in relation to littering to the
degree that popular trekking areas in Nepal, Pakistan
and India have become virtual ‘garbage trails’. The
Nepalese government has recently made concerted

cultural conflicts by minimising contact between tourists
and the indigenous population.
To date, resorts have been developed on 70-80 of
the Maldives 1,200 islands, with the average size of these
island putting unavoidable constraints on the scale of
physical development. As a result, most resort islands are
forced to provide their own supply of electricity
(generators), fresh water (desalination plants) and solid
waste disposal facilities (incinerators). Further almost all
food is imported, as well as building materials and labour.
These constraints have been used as an asset through
promotion of quality tourism with minimal adverse impact
on natural and cultural environment. The case of Maldives
demonstrates the importance of the promotion of quality,
low-density tourism over mass tourism. It can be
considered as a model for sustainable development of
tourism infrastructure in coastal areas.

efforts to contain littering (see Box 13.5), but problems
persist in a range of settlements such as Lobuje,
Sagarmatha base camp, Kyangjin and Thorungphedi,
with use of canned food as well as plastic and metal
containers by organised groups and mountaineers.

V.

PO LIC Y , IN STITU TIO N A L A N D
LEG ISLATIV E C O N TEX T

The tourism industry is becoming the largest
sector of the economy in the region. Despite this
increasing importance and the likelihood that the
current momentum will be maintained for many years
to come, there has been a mixed governmental
response to addressing the challenges and
opportunities of tourism development across the region.
Predictably the more developed countries have
demonstrated a serious commitment to tourism
management and development, through policy
formulation and institutional development, while less
developed countries have paid little attention to tourism
as a policy area. Some by contrast, have tried to restrict
tourism to a minimum such as in Bhutan, and some
states in India and Nepal. This section outlines
prevalent tourism policy trends at regional and national
levels, and presents a brief overview of tourism
legislation and institutional structures.

A.

R egional Initiatives

There have been several initiatives, at the
regional level, to assist the countries in Asia and the
Pacific to identify and adopt policy measures for
sustainable tourism development, including technical
assistance provided by the World Tourism Organisation
and ESCAP. In 1992, ESCAP published a preliminary
study on Environmental Management of Tourism
Development in the ESCAP Region, and has developed
Guidelines on Environmentally Sound Coastal Tourism
Planning, based on studies in six countries of the
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B ox 13.5:

Im plem entation of ‘Polluter Pays P rinciples’ for M ountain C lim bers in N epal

The Kingdom of Nepal controls the most central and
extensive section of the Himalayan Range, including the
highest mountain peak in the world – Everest. Nepal was
first opened to tourism, mainly for climbing, in 1949. These
early expeditions, involving a long trek to the unexplored
mountain areas were the precursors of mass tourism in
Nepal beginning with the development of an airport in
1954 and the first tour groups in 1955.
Although tourism to Nepal was initiated by
adventure tourism during the 1950s and 1960s, it was soon
overwhelmed by more conventional ‘sightseeing’ and
trekking, impacting severely on all the popular routes.
Critical impacts include overuse of natural resources such
as firewood, timber, and local grains, as well as littering.
The accumulation of waste from Lamogsngu to NamcheBazar has given in the nickname of the ‘garbage trail’.
Everest remains the main focus of attention. On
12 May 1992, some 32 people from four teams stood atop
the world’s highest peak. The Nepalese Mountaineering
Association estimates that each team of climbers leaves
50 kilogrammes of rubbish on the mountain, adding to the
50 tonnes that have already accumulated between base
camp at 6,000 metres and the summit at 8,848 metres
including discarded oxygen masks and cylinders, plastic
bags, batteries, tins, tents and toilet paper. According to
one report even oxygen cylinders left out in 1953 by
Edmund Hillary and Tenzing Norgay the conquerors of
Everest still remain there intact. A team of British climbers
recently bro ught eight tonnes of garbage back to
Kathmandu that had been left on nearby Mt. Makalu.

region. In addition, a Regional workshop on Ecotourism Development held in Bali, Indonesia, in March
1995, proposed a framework of actions on tourism as a
follow-up to Agenda 21, including a range of actions to
be carried out at national, sub-national and local levels,
as presented in Box 13.6.

B.

N ational Initiatives

At the national level, a number of countries have
adopted policies and plans to promote the sustainable
development of tourism while the necessary legislative
and institutional context remains weak, developing at a
considerably slower pace than the tourism sector itself.
The following sub-sections serve to highlight some of
the key trends in these areas.
1. Policies and Plans
a) National Tourism Strategies
National tourism strategies have chiefly been
aimed at increasing tourism traffic and spending by
tourists, while reducing bureaucracy, such as in the
People’s Republic of China. Some countries, by
contrast, have been moving towards the promotion of
up-market tourism in order to be able to reduce
numbers for the same economic returns, such as in
Nepal. A third and more recently emerging strategy has
been to concentrate tourists into less damaging
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In order to cope with the increase of littering on
mountain trails the Government of Nepal has decided to
increase the costs of climbing Mt. Everest and insists that
teams take all their rubbish down the mountain and some
of it back to their own countries. Mountaineering
companies are afraid that the fivefold increase in climbing
fees – to US$ 50,000 for a five member expedition – could
prove too great and that Nepal will lose climbers to the
Chinese side of Everest and to other peaks in the region.
Meanwhile the government remains uncompromising,
arguing that price increase are part of an overall strategy for
the conservation of the environment of the Khumbu Valley
in the Mt. Everest region. Similar measures are to be
introduced gradually in other parts of Nepalese Himalayas.
Under the new measures rubbish is divided into
three categories; biodegradable trash that can be deposited
below base camp; recyclable material that is to be handed
over to the authorities in Kathmandu; and non-recyclable
rubbish which climbers must ship back to their own
countries. The new regulations require expeditions to leave
a US$ 4,000 ‘cleanliness’ deposit which they will forfeit if
they leave rubbish on the mountain. The money is
returned once bags of rubbish have been dispatched to
their country of origin. In addition to environmental/ascetic
benefits, the new rules provide more jobs for Sherpas
retrieving the rubbish and for people employed in recycling
industries at lower elevations. However, strict monitoring
of environmental regulations will be required in order to
ensure success of the ‘polluters pay principle’.
Source:

Anon. (1992) and United Nations (1991).

activities such as so called ‘ecotourism’ activities. This
approach is increasingly being adopted in the emerging
industrial nations of Malaysia, Singapore and Indonesia.
b) Tourism Masterplans
At the regional level tourism Masterplans are
available for many countries in the region, as presented
in Table 13.10. Thailand for example has already
prepared 13 coastal zone plans and studies while the
Philippines has produced a sub-national tourism
Masterplan for the island of Boracay in Western Visayas.
The most recent of these plans are based upon
principles of environmental and social ‘carrying
capacity’, in response to experience of past
environmental degradation and the perceived future
threats of tourism to environment and society.
c) Integrating Tourism & Environment into
Land-use Planning
Concepts of carrying capacity, zonation and
bed-capacity have been applied to tourism planning in
several countries within the region. In Southern
Thailand, for instance, carrying capacity studies have
been used Table 13.10 to determine appropriate
number of rooms per kilometre of beach for a range of
areas, resulting in zonation for intensive development,
more limited development, and preservation. A further
carrying capacity study for Ko Samui Island, Thailand,
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B ox 13.6:

Fram ew ork of A ction for Ecotourism /Environm entally Sound and Sustainable
Tourism in A sia and the Pacific

Ecotourism, environmentally and culturally positive
tourism, which should bring benefits to wide segments of
society, needs to be promoted through appropriate
mechanism, at the regional, sub-regional, national,
sub-national and local levels. Such mechanism may include
cross-sectoral coordinati on, interaction between
international and regional organizations, Governments, the
private sector, non-governmental organizations, local
communities, resource users and other concerned groups.
Activities in this regard by various actors could be as
follows:

A.

(n)

(o)
(p)

(q)

N ational and Sub-national A ctivities
(a)
(b)

(c)

(d)

(e)
(f)

(g)
(h)

(i)
(j)

(k)

(l)

(m)

Recognize the significance of ecotourism and
provide incentives to this form of tourism.
Designate exemplary/demonstration projects or
areas where notable efforts towards the
environmental management of touri sm
development were or are made that could
provide lessons to other countries and
disseminate information on these for exchange
of experience.
Incorporate measures to promote environmental awareness while formulating marketing
strategies.
For mulate and adopt the vis itors code
developed by regional and international
organizations and other countries suitable to
local environment and culture and publicize it
widely for the promotion of sustainable tourism
development.
Prepare an inventory of potential areas for
ecotourism development.
Establish
inter-sectoral
coord ination
mechanism, involving all government agencies
directly or indirectly related to the
environmental management of touri sm
development.
Involve local people and NGOs in developing
ecotourism in particular areas.
Provide training courses on ecotourism, for
tourism planners, tourguides and other
concerned groups.
Formulate and implement an accredition
system for ecotourism operators.
Implement zoning to safeguard environment in
tourist destinations by strengthening
enforcement mechanism particul arly the
necessary human resources.
Assess potential of tourism areas/sites taking
into consideration carrying capacity, and the
needs of international/domestic tourist for the
identification of sustainable programmes for
integrated tourism management and promotion
of ecotourism at appropriate levels.
Establish visitor centres in national parks and
protected zones to impart environmental
education and create awareness.
Adopt the guidelines developed by ESCAP on
sustainable tourism and translate these in local

(r)
(s)

(t)

(u)

B.

languages for wider dissemination and
application.
Launch awareness programmes to educate
tourists about the desirability of patronizing
ecotourism projects/programmes.
Conduct regular monitoring and evaluation on
ecotourism development.
Prepare profiles to identify critical areas,
includi ng fragile ecosystems, physi cal
processes, tourism development patterns, user
conlicts and specific priorities for management
of tourism resources.
Periodically assess the impact of tourism at
national and sub-national levels in line with the
objectives of integrated management and
sustainable development of tourist areas
particularly in fragile ecosystems, national
parks, etc.
Conserve and rehabilitate altered critical
habitats and ecosystems.
Develop and maintai n database for the
assessment and overall management of fragile
ecosystems and areas of scenic values and their
resources for tourism.
Give tourism the status of an industry and
follow policies similar to those adopted for
sustainable development of other industrial
estates. Specifically, these policies should relate
to:
(i)
Infrastructure development;
(ii) Environmental Impact Assessment;
(iii) Human resources development and
training;
(iv) Public educati on, awar eness a nd
information programmes;
(v) Development and implementation of
environmental quality criteria.
Safeguard the interest of indigenous
communities and their culture while promoting
tourism in the areas inhabited by i n d i g e n o u s
communities.

Local/Project Level A ctions
(a)

Strengthen local author ities to promote
sustainable development of tourism at the local
level.
(b) Should conduct EIA of all major tourism-related
and resort development projects and conduct
post-audits.
(c) Conduct EIA of large scale package tours for
mitigating negative impacts and identifying
residual impacts, if any.
(d) Promote community participation in tourism
development projects at the local level.
(e) Promote campaigns in individual tourist resort
to enhance awareness of a code of conduct
leading to sustainabl e mana gement of
environment among tourists and local
residents.
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Table 13.10: Tourism Plans and Studies Conducted in Five Selected Countries
Country

Plans/studies

Fiji

1.
2.
3.

9th National Development Plan (1986-1990)
“Government of Fiji: Tourism Masterplan”, (1991)
The Coral Coast Tourism Development Study, (1991)

Malaysia

1.

National Tourism Development in Malaysia (1978-1995)

Philipines

1.
2.
3.

Tourism Master Plan.
Medium-Term Philippine Development Plan (1987-1992)
The Philippines Strategy for Sustainable Development (1989)

Indonesia

1.
2.
3.

Comprehensive Tourism Development Plan for Bali (1990)
Sustainable Devlopment Strategy for Bali (1992)
Prospects on the Development of Tourism Sector in Indonesia, (1989).

Thailand

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

National Plan on Tourism Development (1976)
Pattaya Tourism Development Master Plan (1977)
Master Plan and Feasibility Study of Tourism Development of Phuket (1979)
Master Plan of Tourism Development of Songkhla/Hatyai (1980)
Master Plan of Tourism Development of Rayong/Chantaburi/Trad (1985)
Master Plan of Tourism Development of Koh Samui/Surat Thani (1985)
Master Plan of Tourism Development of Phetchaburi/Prachuab Khiri Khan (Hua Hin/Cha-Am) (1987)
Preliminarily Study for Tourism Development of Chumphon Ranong (1987)
Preliminary Study for Tourism Devleopment of Nakhon Sri Thammarat Pattalung/Trang (1984)
Preliminarily Study for Tourism Development of Nakhon Sri Thammarat/Pattalung/Trang (1984)
The Study on Potential Tourism Development for the Southern Region of Thailand (Phuket/Phang-Nga/Krabi) (1989)
A Study on Carrying Capacity for Tourism Development of Koh Samui (1988)
The Action Plan for Tourism Development of Koh Samui Under Its Carrying Capacity (1990)

is described in more detail in Box 13.7, while in
Box 13.8, an example of tourism zonation for the Pulau
Redang Marine Park off the east coast of Malaysia is
presented.
d) Visitor Management at Site Level
Visitor management has also been adopted at the
local level such as restricting the numbers of tourists in
Bhutan and for mountain expeditions in Pakistan and
Nepal. It is critical to the effective implementation of
tourism strategies and plans and could imply policing
of restricted areas, issuing trekking permits and entry
visas, collection of local taxes and monitoring activities,
and is based on well developed management plans for
tourism/natural resource areas and trained staff (guides/
rangers).
e) Ecotourism Development
During the late 1980s the Tourism Authority of
Thailand (TAT) developed a model ‘ecotour’ route
through Northeast Thailand, through which
environmental NGOs started to conduct tours and
international tour operators were able to offer bike and
trekking tours. More recently, many more countries in
the region have begun to adopted policies to promote
ecotourism, in recognition of the fact that the region’s
natural areas provide significant potential for tourism
activities.
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f) Domestic Tourism
In certain countries, policies and plans have
targeted the domestic market for nature-based activities.
The Malaysian Forest Department, for instance, has
established over 50 recreational forests strategically
positioned along major highways and close to urban
centres. These have become very popular, particularly
near Kuala Lumpur where the Forest Research Institute
of Malaysia (FRIM) estimated more than 1,4 million
visitors to two recreational forests in 1991 (Nor 1992).
13.8:

Tourism in national parks needs careful planning.
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B ox 13.7:

A Study on C arrying C apacities for Tourism D evelopm ent in K oh S am ui

It is widely accepted that too many tourists in one
place can damage the environment and the concept of a
carrying capacity study is believed to be a key indicator
providing the appropriate number of tourists a place can
support sustainably. Tourism Authority of Thailand (TAT)
entrusted Thailand Institute of Science and Technology
Research (TISTR) to conduct a study on the tourist carrying
capacity of Koh Samui in 1988, in order to identify the
physical, environmental and social carrying capacities of the
island. The study was also to recommend measures for
controlling the number of tourists to within a limit not
harmful to the attraction places and provide guidelines for
planning preventive measures against the foreseeable
problems.
Following resource-oriented approaches, the study
covered three aspects of carrying capacities:
(1)
Environmental carrying capacity: referring to the
number of tourists or vacation activities which
jeopardize the value of the environment.
(2)
Physical carrying ca pacity: referring to the
saturation of tourism facilities or physical destruction
of the environment including the man-made ones.

(3)

Social (perceptual) carrying capacity: referring to the
diminishing satisfaction of tourists as well as the
negative perception of the local residents.
The three aspects, involving varied factors gave
different carrying capacities. After comparative study and
synthesis, the study pointed out that the tourism carrying
capacity at maximum density of 14,200 man-day/day,
would maintain the identity and typical tourism pattern of
Koh Samui, under appropriate and effective management of
the development process. Expansion of the number of
tourists must therefore be controlled within the maximum
limit. The study provided guidelines on appropriate and
effective management, the proposed recommendations for
which covered the following aspects:
1.
Zoning of the tourism areas
2.
Land-use control
3.
Government infrastructure and utilities improvement
4.
Tourism services control
5.
Upgrading of local administration
6.
Appropriate budget allocation.
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B ox 13.8:

Zoning as a Tool for Prom oting Eco-tourism in N ational Parks/R eserves in
M alaysia

Malaysia is well endowed with beach and island
resorts, both within Peninsular Malaysia and in Sabah and
Sarawak. With a coastline of 4,300 km and over 200 large
and small islands dotted it, along the beaches are generally
the focus of holiday makers, the island resorts offer yet
untapped opportunities for nature tourism. The marine
resources of so me of the isla nds of Malaysia are
comparable to the best in the world and have to be utilized
very carefully for their tourism potential. In 1985, several
islands were gazetted as protected zones for the
establishment of marine parks under the Fisheries Act 1985.
Among them were Pulau Redang, Pulau Tioman, Pulao
Perhentian, Pulau Paya and Pulau Tinggi. The Tunku
Abdul Rahman National Park in Sabah was gazetted in
1974.
These parks/reserves contain unique but finite
resources for eco-tourism which provide a source of
enjoyment within reason, but can be destroyed by misuse
and overdevelopment. Proper management of these parks/
reserves was therefore considered essential to minimize the
impacts due to tourism activities and at the same time to
achieve ecological and resource conservation. Zoning was
identified and utilized as a pertinent methodology to
promote sustainable management in some of these parks/
reserves.

A good example of a zoning is Pulau Redang Marine
Park. Pulau Redang Archipelago lies off the east coast of
Malaysia in the South China Sea. It has one large island
about 6 km long, which is bordered by seven smaller
islands on the south-east shore. The islands are fringed by
coral reefs of variable qualities. Owing to the increase in
the tourism industry in the islands, it became necessary to
protect the marine ecology from negative tourism impacts.
Zoning was introduced in the park to regulate the
recreational and other associated tourism activities, to avoid
degradation of environment and to promote visitors’
enjoyment and education in the area. The accompanying
figure shows the zoning plan introduced for that purpose.
This zoned management scheme, by providing a
gradation of restricti on where different for ms of
management and use can be practised, has enabled the
park managers to minimize the environmental impacts on
the one hand and to promote eco-tourism on a sustainable
basis on the other.
Source:

Marine Parks and Reserve-Management for Coastal
Environments in South-East Asia, White, A.T. (1988),
ASIAN/United States Coastal Resources Management
Project Education Series 2, Philippines.

Note:
Pulau – island
Tanjong – cape
The boundaries and names shown on this
map do not imply official endorsement or
acceptance by the United Nations
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g) Use of Fiscal Instruments
A number of countries apply fiscal instruments to
the tourism sector in the form of:
•
visitor entry fees for visas, or airport taxes;
•
entrance fees for protected natural areas and
historic monuments;
•
bed taxes payable by tourism resorts;
•
taxes on tour operators;
•
tax incentives to the private sector for environmental investments.
Such measures are normally designed to ensure
that tourists and tour operators contribute part of
the costs of the provision of large-scale tourism
infrastructure and environmental management activities.
In general taxes collected from the tourism industry in
the region are not returned to the tourism sector, either
for infrastructure development or environmental
management. There is therefore a general lack of
sufficient funding in these areas, as well as in training
activities and the provision of up-to-date data
management.
2. Legislation and Regulation
Environmental legislation and regulations
required for effective management of the tourism
industry include:
a) Environmental Impact Assessment (EIA)
legislation to assess whether the scale or type of
tourism development is appropriate and whether it will
bring net benefits. EIAs can be carried out at the
project level such as for airports, infrastructure and
resorts, or the sector level to assess the overall impacts

13.9:

of tourism at national or regional levels. EIAs are
currently mandatory in Australia for all tourism
developments, which have to be evaluated in context
of the entire region.
b) Instituting Building Regulations in order to
limit ‘tourism sprawl’ and the v isual ef fects of
insensitive siting and design of tourism infrastructure.
c) Environmental Quality Standards, particularly
in relation to air and water quality, and visual
standards.
The status and provision of tourism and
environmental legislation varies widely across countries
in the region. In the less developed countries
enforcement is generally weak due to lack of
manpower and training, lack of monitoring facilities,
and insufficiently stringent penalties. In addition
tourism entrepreneurs are seldom required to provide
impact assessments of their activities, nor to manage
these activities within the context of ‘carrying capacity’
analysis. There is a general need to improve levels of
enforcement and increase public sector funding for all
aspects of environmental management for tourism in
these countries.
3. Institutions
All developed countries and emerging economies
in the region have a National Tourism Organisation
(NTO) with tourism promotion objectives such as:
marketing; provision of information; training; and
development of tourism strategy, policy and legislation.
Environmental monitoring and regulatory
activities, as well as review of environmental impact

Nusa dua, Bali, A planned tourist resort.
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B ox 13.9:

N usa D ua, Indonesia: A R esort D eveloped in H arm ony w ith N ature

The development of Indonesia’s Nusa Dua Beach
Resort on Bali provides an early example of attempts to
incorporate environmental concerns into tourism planning.
A greenfield site in 1973, Nusa Dua was developed
according to detailed land use zoning, in which individual
tourism developments were laid out in clusters. Hotels
were designed in line with the character of the Balinese
landscape and care was taken in minimising habitat
depletion during construction activities, including
compensatory afforestation and revegetation. The Bali
Tourism Development Corporation was created to manage
Nusa Dua, promoting the sustainable development of
primary and secondary tourism businesses, many of which
were involved in the provision of environmental services
such as tree planting and sensitive landscaping activities.
Today, the Nusa Dua concept is being replicated in
other parts of Indonesia, and tourism development agencies
modelled on the Bali Tourism Development Corporation
(TDC) created in a number of locations such as Lombok
Island in north Sulawesi, and Biak in Irain Jaya. Senggigi
Beach and Putri Nyale Beach in Lombok are currently
losing endemic species of sandalwood tree which are to be
conserved as part of tourism development plans, via
plantation in parks and botanical gardens. Moreover,
developments will be designed to reflect the thatched
architectural style of local Sasaks people. In Manado in

assessments (EIAs) is generally carried out separately by
departments of environment, or in conjunction with
respective NTOs. In the Maldives, for instance,
environmental issues are managed by the Ministry of
Tourism in consultation with the Ministry of Planning
and Environment, while the Philippines divide
responsibilities for development and regulation of
tourism more traditionally between the NTO and the
Department of the Environment. Local planning and
building control decisions are usually made by local
government.
Responsibilities for environmental management
or control of tourism are commonly not sufficiently
clearly defined to tour operators and protected area
managers, and viewed as being of secondary
importance. In addition, environmental monitoring
activities are normally limited, critically in terms of the
location, number, and type of permits issued for
tourism developments in low carrying capacity, ‘fragile’
areas such as in coastal zones. Appropriate institutional
development measures to improve monitoring might
include establishment of new environmental units
within tourism and environmental agencies, or the
decentralisation of environmental monitoring
responsibilities into the provinces. Some measure of
success in decentralisation has been achieved in
Indonesia through the development of designated
Tourism Development Corporations, particularly for
Nusa Dua resort, as described in Box 13.9, and in
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north Sulawesi, the Minahasa tribal confederacy will see
their capital transformed into start-off point for the islands
of Bunaken, known for their coral reefs/gardens. The
Manado TDC is currently processing applications for hotel
developments in the area, while government offering tax
incentives to support its ‘go east’ investment policies.
Where developments are not approached in an
environmentally and culturally sensitive manner, conflict is
inevitable. Puncak, a cool and picturesque mountain resort
two hours distance from Jakarta, provides an example of
the effects of poorly planned, uncontrolled development.
Largely undeveloped in 1978, over the next decade dozens
of small hotels, private villas and bungalows were
constructed, pine trees felled, and private dams built to
divert river flow into private fish ponds. Construction of
bungalows on inappropriately steep slopes resulted in
landslides while increasing traffic created congestion and
negative air quality impacts. Since 1993 local authorities
have attempted to reestablish a measure of control,
demolishing 36 bed and breakfast bungalows built without
permits. Considerable damage has already occurred which
could have been avoided had a Nua Dua type TDC been
created to integrate environment and development
concerns.
Source:

Saunders (1990).

Australia, through the Department of Aboriginal
Tourism in Northern Territories (see Box 13.2).

V I. C O N C LU SIO N
Tourism is the fastest growing sector of the
economy in Asia and the Pacific. The region accounted
for 55 billion or about 18 per cent of the US$ 304
billion spent by international tourists in 1993, an almost
six fold increase from the corresponding share of
3.3 per cent in 1960. The volume of tourist traffic
increased at the rate of over 10 per cent per annum in
the 1983-93 period. The prospect of future tourism
growth in the region are extremely good. World
Tourism Organization’s projection show that the volume
of international tourists to the region will go up from
72 million in 1993 to 107 million in the year 2000 and
200 million by the year 2010 about three times increase
in 17 years. The massive increase in tourist traffic could
have serious environmental implications. It has already
caused environmental problems in terms of land
erosion, waste disposal, pollution, extraction of
resources, deterioration of ecology and damage to
cultural values.
With the growing size of the resort development
projects in the region, the impacts on physical and
ecological environment could intensify, affecting the
very resource base on which tourism thrives. Already
some places of scenic beauty that attract more visitors,
have been over-run by tourist accommodation and their

TO U R ISM

multitude support systems, with a loss of harmony and
scale because of the ubiquitous nature of the
skyscraper hotel syndrome. In many cases they have
taken no account of local architectural traditions or the
harmony of the surrounding land and sea-scapes.
Tourism-related operational activites as well as
resort construction have also resulted in the loss and
damage to natural resources. Forest depletion in heavily
trekked hill areas has been well documented such as
those of Nepal. Trampling and damage in mountainous
and other fragile ecosystems such as coral reefs have
been harmful to biodiversity. Over-exploitation of
resources for food, and for decorative and ornamental
items has led in some cases to depletion of fish,
lobsters and other marine life e.g. turtles. Encroachment
and destruction of mangroves has also occurred for
development of commercial sites to provide shopping
goods to tourists.
Socio-economic and cultural impacts of tourism
are widespread across the region, but are hard to
quantify in terms of significance and degree of impact.
The key impacts include: changes to social values and
societal norms associated with increasing exposure to
western society-based consumerism and rising
standards of living amongst those directly involved in
the tourism industry; shifts in patterns of employment,
demography and occupation resulting from growth of
the tourism sector; and quality of life impacts resulting
from poor planning and regulation of the tourism sector
as a whole, natural resource conflicts with local
communities and overloading of public utilities.
Governmental responses to a burgeoning and
increasingly influential tourism industry are varied

across the region, but are particularly weak in the less
developed and emerging industrial countries. Some
policy and planning measures in support of sustainable
development of tourism have been put in place,
however legislation is generally weak and ill-enforced
while environmental management responsibilities are
ill-defined and the relevant government agencies
under-resourced.
Current trends in tourism growth and potential
social, cultural and environmental impact call for a
range of national-level actions on the principles of
‘sustainable development’ and social and environmental
‘carrying capacity’. This demands: improved data
collection and environmental monitoring of ‘honeypot’
destinations, with a focus on coastal and marine
tourism sites; institutional strengthening and
development of governmental agencies responsible for
environmental management, including clear division of
responsibilities and coordination of functions where
appropriate; return of a proportion of tourism taxation
revenue to tourism development and management
activities; training and financial support to
governmental agencies responsible for environmental
management; review and strengthening of environmental legislation and regulatory systems, particularly
in relation to the use of more effective charges and
fines for pollution of common resources; improved
building and planning controls for tourism
developments; and provision of incentives to the
private sector to promote s ustainable tourism
developments and activities (such as tax exemptions on
pollution control equipment – incinerators, recycling
plants).
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Waste management is a critical problem in Asia and the Pacific.
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I.

IN TRO D U C TIO N

With expanding economic activity and
consumption of consumer items, quantities of
municipal solid waste are increasing rapidly in many
countries of the region. In addition, the expansion and
diversification of chemical-using industry has further
enhanced waste management problems by adding large
quantities of industrial and hazardous waste in the
region.

II.

M U N IC IPA L SO LID W A STES

Major sources of municipal soilid waste (MSW)
are refuse from households, offices, shops, hotels, and
schools and other institutions. Their major components
are food waste, paper, plastic, rags, metals, glass and
inerts, although they also contain small quantities of
hazardous waste such as electric bulbs, batteries,
pesticides, automotive parts, discarded medicines and
paints.

A.

G eneration and C haracteristics

1. Waste Generation
Measurement of MSW generation rates in the
countries of the region is both uncommon and difficult
(Cointreau 1982). Generation rates usually depend
upon the level of economic development of a country.

Figure 14.1:

Sources:

1.
2.
3.
4.

338

Typical values of MSW generation rates in high, middle
and low-income countries are shown in figure 14.1
(ESCAP 1990, Wilson and Nair 1991, ESCAP 1993a).
Based on the coefficients given in the figure and
population data grouping by income level, it is
estimated that around 700 million tonnes of MSW are
generated annually in the Asian and Pacific region. This
figure is estimated to double by 2005 and increase up
to 1,900 million tonnes in 2010, if the generation rate
follows the average growth rate of GDP experienced
during 1980-1992 (Table 14.1). Although this
extrapolation based on experience in the OECD
countries is probably an over estimate, given the
existence of an active informal recycling sector to
absorb increases in waste generation in the majority of
ESCAP countries, it gives some perspective on the
potential magnitude of the problem.
Among the various sub-regions in Asia and the
Pacific, East Asia has a large share in generation of
MSW (Table 14.1). Broad calculations indicate that its
share would increase to 60 per cent by the year 2010
due to a large population base and expected high
growth rate of GDP, particularly that of People’s
Republic of China.
Current, per capita waste generation in Australia,
New Zealand and Japan are extremely high when

Comparative Solid Waste Generation Rates in High- Middle- and Low-Income Countries

ESCAP (1990). State of the Environment in Asia and the Pacific, Bangkok.
ESCAP (1993a). State of Urbanization in Asia and the Pacific, Bangkok.
Wilson, D.C. and Nayar, C. (1991). Solid Waste Management in Developing Countreis. Proc. Conference on Waste Management
in Coastal Areas of ASEAN Region, Singapore, 28-30 June.
Ouano, E.A.R. and Ogawa, H. (1993). Partnership towards Responsive Solid Waste Management. Regional Development
Dialogue. Vol. 14, No. 3, pp. 3-24, UNCRD, Nagoya, Japan.
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Table 14.1:
Sub-region

East Asia
South-East Asia
South Asia
Central Asia
Pacific
Total

Estimated Generation of Municipal Solid Wastes in the Region
Population
in million

Generation of municipal solid wastes
in million tonnes
1992
2010

1,430
482
1,316
66
28
3,322

327
100
249
15
16
707

( 46%)
( 14%)
( 35%)
( 2%)
( 2%)
(100%)

1,151
216
471
37
38
1,913

( 60%)
( 11%)
( 25%)
( 2%)
( 2%)
(100%)

Note:
1. Grouping of countries/territories by income level are as follows:
High income:
Japan, Hong Kong, Macau, Brunei Darussalam, Singapore, Australia and New Zealand
Middle income:
Republic of Korea, Malaysia, Thailand, Islamic Republic of Iran, Kazakstan, Turkmenistan, Fiji, Papua New
Guinea, Tonga and Vanuatu
Low income:
Other countries and areas
2. Average growth rate of GDP during 1980-1992 are as follows:
High income:
4-5 %
Middle income:
6-7 %
Low income:
3 % except 7.6 % for People’s Republic of China

compared with typical values in other ESCAP countries.
Urban citizens in Australia on average generates 776 kg
of MSW per annum (Year Book of Australia 1994); New
Zealanders in Christchurch on average generate 804 kg
per annum (a rate surpassed only by the United States
(864 kg per annum); and Japan 408 kg/cap/yr. These
compare with typical waste generation of 180 kg/cap/yr
in Manila, and 190 kg/cap/yr in Bombay.
2. Waste Composition
The characteristics of MSW, as well as methods
adopted for their management, vary significantly
between dif ferent locations. Local consumer
preferences and customs, and seasonal variations in
climate, have a major effect on waste composition. In
some instances this composition (in particular the
content of non-compostible and non-combustible
wastes) plays a significant role in the choice of
collection, treatment and disposal options.
Table 14.2 gives the characteristics of MSW
together with their generation rates in selected cities of
the ESCAP member countries (ESCAP 1990, 1993a; Lee
and Troxler 1991; UNEP 1993).
It can be seen that the non-compostable waste
fraction is typically more than 50 per cent of the MSW
in the cities of high-income countries, 30-40 per cent in
middle-income cities and less than 20 per cent in cities
of low-income countries, with some exceptions like
Jakarta. The moisture content of waste is generally
lowest in industrialised countries (20-30 per cent) and
highest in low-income countries (35-60 per cent), and
waste from industrialised countries usually tends to
have lower density compared to low-income countries
due to the predominance of more bulky components
such as paper, plastics and other packaging materials.
Calorific value of MSW is also highly variable.
Typical heating values are in the range of 500-700

Kcal/kg but higher values (1000-1500 Kcal/kg) are
reported in cities like Bangkok, Hong Kong, Manila,
and Singapore (Lee and Troxler 1991).

B.

Storage and C ollection

1. Waste Storage
A variety of containers are used for temporary
storage of wastes. These range from steel or concrete
street bins, upturned pipes and rattan baskets. In some
higher income cities, waste are stored in plastic/steel
wheeled bins or in plastic bags and collected using
compactor-type collection vehicles. In many lower
income areas, waste is merely dumped on the roadside
prior to collection.
Multiple handling of waste is practised in most
countries of the region, creating major inefficiencies
and posing major environmental health problems for
sanitary workers. Where such practices are prevalent,
workers often pick deposited wastes up with their bare
hands, and also unload them manually, exposing them
to an acute risk of disease transmission. Health
implications of this direct handling of waste are
exacerbated where human and animal nightsoil and/or
medical wastes (such as swabs and syringes) are mixed
with the general municipal waste stream.
2. Waste Collection Methods
Waste collection is carried out using a number of
different vehicle types, with the choice of vehicles
being mainly dependent on the specific needs of the
area (such as narrow streets in cities), and on available
financial and management resources. The choice of
vehicles is also dependent upon their ease of use for
loading and unloading operations, for example with
drop-side vehicles being used to ease loading
operations and, hydraulic tippers to avoid manual
unloading of waste.
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14.2:

Garbage disposal is an arduous task.

In all instances, vehicle fleets are backed up by
workshops and other mechanical support services.
Given the heavy demands on waste collection vehicles,
the choice of vehicle types is often based on their
durability in the local context, and ease of maintenance.
There are numerous examples of inappropriate vehicles
being used for a short period of time and then being
quickly decommissioned due to lack of availability and/
or high cost of spare parts, and lack of local knowledge
in repairing such vehicles. The choice of vehicles
therefore has a pivotal role in determining the
efficiency of the waste collection service.
In lower income areas, a combination of animal
drawn, manual or cycle operated carts, short wheelbased vehicles, dump trucks and the odd compacting
collection vehicle are used for primary and secondary
waste collection services. A notable recent innovation
has been the use of modified auto-rickshaws in some
cities in India to replace animal, hand and cycle drawn
carts.
In higher income areas, the use of specially
designed refuse collection vehicles (RCVs) to take
waste to transfer stations, and high-payload haulage
vehicles to transfer waste to landfill or incineration sites
is common. In some cases, such as in Japan and
Singapore, RCV operations are monitored electronically
as a means of controlling and optimising operations.
3. Country Profiles
It has been estimated that 30 to 50 per cent of
MSW generated within urban centres in many countries
remains uncollected. Waste accumulates on streets and
open spaces, contributing to serious environmental and
public health problems (ESCAP 1990, 1993a, UNEP
1993). Uncollected refuse often finds its way into
urban drainage systems and/or rivers and streams,
which become blocked and polluted. Waste from slum
areas in many cities is often left uncollected,
exacerbating already acute problems of sanitation and
environmental health.
In many cities in the region, the municipal
governments and sanitary districts have primary
responsibility for the collection of MSW but often lack
the capabilities to manage this waste. The local

authorities sometimes have little control over collection
crews, who simply dump their collected waste on
vacant land within or on the outskirts of the city. Well
trained collection crews are often in short supply, and
often work on a daily wage basis.
Karachi Metropolitan Corporation (KMC) in
Pakistan has a public fleet of 100 new and 250 old
garbage vehicles. At present, the KMC fleet collects
around 35 per cent of the 600 tonnes of garbage
generated daily (ESCAP 1993-94, SACEP 1994). In
Colombo, Sri Lanka, the collection of MSW is the
responsibility of the Local Authorities. Colombo
generates about 500 tonnes of MSW per day (ESCAP
1993-94). Free kerbside collection service is provided
to residential premises twice a week but trade premises
are required to pay. Daily wage labourers collect waste
from the kerbside and place them on pre-selected
locations to be collected by public trucks later on the
same day. The waste is then transported to the landfill
sites by private lorries. Failure to collect due to
unexpected breakdowns is common.
Around 25 per cent of the refuse in various cities
of Indonesia like Jakarta, Bandung and Surabaya is
collected as often as once a day in some areas, by both
the public and private sectors (Lee and Troxler 1991).
In Malaysia, 90 per cent of urban solid wastes is
collected by municipal crews and private contractors
(Sinha 1993). Up to the end of 1992, most local
authorities in Malaysia had contracted out between 10
to 80 per cent of the MSW collection services to
contractors. These contractors provided compactors,
open trucks (to collect bulky waste and garden refuse),
and sanitary workers and supervisors. Of these
contractors, about 80 per cent were judged as providing
the same or better services than previously provided by
the public sector, and in such cases the public was
generally satisfied with their services. In cases where
the quality of the service deteriorated, warning, fines,
and guidance were given to the contractors in order for
them to improve their services.
In Singapore, refuse collection is carried out by
government and private waste contractors. The
government provides daily collection service to
domestic households and trade premises while the
private waste contractors collect refuse from mainly
industrial premises, commercial and shopping
complexes, and construction sites (Lim and Tan 1991,
Low 1991). The Singapore government provides both
direct and indirect refuse collection services. In the
direct collection system, refuse is directly discharged
from the householders’ bins into the truck by manual
labour. In the indirect collection system, refuse from
high-rise apartment blocks is transferred to bulk bins
and containers. The trucks collect refuse stored in bulk
bins at the bin centres. Items that are too bulky to be
collected by trucks are removed by special scowl-end
crane tippers. New public housing blocks are also
designed to have centralised refuse chutes. A
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centralised vehicle workshop repairs and maintains the
fleet of refuse trucks and mechanical sweepers. With
computerised stores and maintenance systems,
mechanised tools and precision-testing equipment, the
workshop ensures a quick turnaround time. A
computerised ‘waste management system’ provides
on-line monitoring of the status and performance of
each refuse collection vehicle (Lim and Tan 1991).
In the cities of Brunei Darussalam, public
collection services are provided to urban areas and
surrounding fringes. Government premises have
standard galvanised steel or plastic refuse containers
while most of the private premises use containers of
their own choice. Large commercial-sized containers are
used for communal bin systems as well as for
commercial zones, parks and recreational areas. Many
of the high-rise apartments have refuse chutes with
inlets on each floor. The chutes discharge to a vault at
ground level where there are wheeled steel containers.
For smaller apartments, refuse is usually stored by
individual households in a designated storage area
located near the road. Door-to-door collection,
however, is available to those who are willing to pay
(De Silva et al 1991).
Of the estimated 3,673 tonnes/day of waste
generated in Metro Manila, the Philippines, government
operators collect about 71 per cent and privatecollectors about 14 per cent. Both government’s and
contractors’ fleets experience frequent breakdowns,
mainly due to the age of the vehicles in service,
resulting in inadequate refuse collection (Ganapin Jr.
1991, Passe, Jr. 1993).
In Thailand, both public and private services for
MSW collection are provided. About 70 per cent of
waste generated in three Thai cities including Bangkok,
Songkhla and Nakhon Ratchasima are collected
regularly. The remaining waste is left in areas
inaccessible to collection trucks or thrown into canals
and rivers. The solid waste collection system in other
cities of Thailand is inadequate and inefficient
(Taranatham 1991).
The solid waste management (SWM) system in
the Philippines and Thailand typifies that of many other
countries of the region like Bangladesh, People’s
Republic of China, India, Indonesia, Myanmar, Pakistan,
Sri Lanka and Viet Nam. In Pacific Island countries like
Fiji, Maldives, Niue, Tokelau and Western Samoa, the
storage and the collection services of MSW are
inadequate and also not regular (ESCAP 1993-94,
ESCAP/CITYNET 1993).
4. Involvement of NGOs and Community
Groups
In many cities within the region there is a need
for a primary collection service, often daily, in which
waste is brought from individual premises to a local
collection point, to be picked up by the secondary
collection service (for subsequent transfer and final
disposal). Primarily as a result of the huge demand
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placed on public sector institutions and finance in
providing an adequate secondary collection, transfer
and disposal service, such bodies have been slow in
providing effective primary collection services. In
Hong Kong, such services are usually provided by
private building cleaning companies, and paid for by
tenants of the building. The lack of a public service of
primary collection is undoubtedly one of the major
reasons why MSW management systems in lower
income cities are based around use of the pavement for
temporary storage of waste prior to collection by the
public sector agencies.
NGOs and community groups have, in many
instances, been formed to provide a primary collection
service to fill the vacuum in the formal waste collection
system. For example, in Madras, the NGO EXNORA, is
heavily involved in helping communities to organise
their primary collection system. In the EXNORA
system, capital finance is provided to prospective waste
collectors for the purchase of cycle-drawn collection
carts. These community ‘beautifiers’ provide collection
services to designated street(s), gaining a basic monthly
income from households for providing the service, and
typically doubling this income through extracting and
selling materials of value from the waste. Collected
waste is brought to pre-arranged collection/transfer
points.
Community based schemes such as this are
therefore a vital component of a waste management
system, and are likely to remain so given the tight
financial constraints experienced in many countries of
the region. Such involvement should be recognised
as acting in concert with, rather than in opposition to,
the formal collection system provided by the
municipality.

C.

Treatm ent, Processing and D isposal

Table 14.3 shows the various disposal methods
of MSW in selected countries of the region (UNEP
1993). Disposal to land continues to be the most
common option applied, and in many countries the
only option applied. However, in Japan and Singapore,
around 65 per cent of MSW is incinerated with energy
recovery (Table 14.3). Although, incineration is an
expensive processing/treatment option (and only
suitable in where significant quantities of high calorific
value plastics and paper are present in the waste
stream), this practice has a number of benefits in that it
helps to conserve energy, at the same time reducing the
demand for landfill.
1. Landfill
Open dumping is commonly practised in the
region. As a result of the generation of leachates,
landfill gas, and infestation with rodents and other
disease vectors, these sites pre sent significant
environmental risks to local inhabitants, ecosystems,
and often communities of scavengers (or rag-pickers)
who work at the sites for valuable materials.
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Table 14.3:

Disposal Methods for Municipal
Wastes in Selected Countries/
Territories of the Region

Country/Territory

Disposal methods
Land disposal Incineration Composting Others
(per cent)
(per cent)
(per cent) (per cent)

Australia

96

1

–

3

Bangladesh
Brunei Darussalam
Hong Kong
India
Indonesia
Japan
Republic of Korea
Malaysia
Philippines
Singapore
Sri Lanka
Thailand

95
90
92
70
80
22
90
70
85
35
90
80

–
–
8
–
5
74
–
5
–
65
–
5

–
–
–
20
10
0.1
–
10
10
–
–
10

5
10
0
10
5
3.9
10
15
5
–
10
5

Dumping waste in low-lying areas for land
reclamation is commonly practised. In the majority of
instances this results in significant contamination of
water resources by leachate (a highly polluting liquid
formed from the decomposition of waste). For
example, MSW has recently been dumped for land
reclamation near Penang and water quality monitoring
in the area indicates that heavy metals are rapidly
leaching into the coastal waters (Lee and Troxler 1991).
Dumping of MSW in coastal areas is also not
uncommon in the region.
Many municipal councils, however, have adopted
(or are in the process of adopting) controlled tipping or
sanitary landfill, although the competition for land in
the vicinity of many urban areas is a constraint on the
construction of suitable waste disposal sites. In larger
towns or cities, availability of land for the purpose of
waste disposal is a major issue, especially in urbanised
and densely-populated areas. For example, in Hong
Kong, severe land constraints has led to the selection of
sanitary landfill sites in coastal and/or mountainous
terrain, rendering complex engineering necessary to
ensure operational and environmental control.
In Japan, as in Europe and North America,
landfill standards have gradually evolved over a period
of 25 years to their current level. The first step taken in
these countries was to modify operational practices at
landfill sites so as to eliminate the worst nuisances
associated with open dumping. This included cellular
filling, compaction of waste and use of daily cover to
eliminate open burning and to minimise infestation
with vermin and ingress of water, and construction of
good site/access roads and weighbridges. Next, sites
were engineered for containment of leachates and
landfill gas to minimise impact on the environment.

Where natural clay was available, this acted as a form
of low-cost low-permeability site liner. It is only
relatively recently that detailed engineering and
operational standards have been developed, or
requirements placed on landfill operators to minimise
and pre-treat wastes before disposal (the latter only in a
few countries).
In low income countries using predominantly
open dumping for disposal of MSW, it will not be
feasible to develop landfill facilities to the same
standards of design and management adopted in high
income countries. In such countries, it would seem
prudent to first aim to secure good operational
management at existing open dumps, and to design
future landfills with an appropriate level of containment
of leachate and landfill gas.
2. Incineration
Incineration of MSW is an option widely used by
a number of countries for reducing the amount of
waste finally requiring disposal to landfill, and to
recover energy from the waste in the form of heat and
power. It should be noted that incinerators do not
remove the need for sanitary landfill facilities, as
significant quantities of incinerator ash and front-end
rejects still require landfilling.
Incineration is widely used in Japan and
Singapore. The general waste input characteristics of
these places includes a relatively high calorific value
(typically 6,300-9,400 kJ/kg) arising from a high paper,
plastics and other combustibles content, a relatively low
moisture content (less than 35 per cent) and a low
proportion of inerts and other non-combustibles.
The Asian and Pacific Region has developed
incineration technology to a level of considerable
sophistication and control, and air emissions (which are
still potentially a major concern) are minimised by the
application of highly sophisticated and expensive
pollution control technology.
For most countries in the region, incineration
remains, however, a costly waste processing/treatment
option when compared to sanitary landfill. A plant
built in 1986 in New Delhi with Danish finance serves
as a warning of the difficulties faced by a developing
country in running a sophisticated combustion
technology on low calorific value waste as feedstock.
Despite such problems, energy from waste via
incineration continues to attract attention in some
countries such as Thailand and India.
3. Composting
Given the high proportion of the organic fraction
in the waste stream in a great many countries of the
region, composting is an attractive waste treatment
option. Composting is the aerobic degradation of
biodegradable waste under controlled conditions. The
compost product can be used as a soil improver or
conditioner, which if manufactured under carefully
controlled conditions can compete in terms of quality
with virgin materials such as peat.
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14.3:

Solid waste demands land as well as capital for its disposal.

A number of countries have implemented
composting schemes, but in the main they have only
been of limited success, with use of the facilities not
maximised, product quality being low and production
of a high percentage of rejects. Thailand’s composting
installations for example operate at about 50 per cent of
their capacity, and mostly produce compost
contaminated with glass and plastics.
The main reason for the failure of most of these
schemes has been a focus on composting of mixed
municipal wastes rather than a source segregated
organic fraction (say from bulk producers such as food
processing industries, markets, hotels or even
households). A recent upsurge of composting schemes
processing solely source segregated organic waste in
Europe and the US has highlighted the benefits of this
approach.
Composting operations are not typically
economically viable in a conventional sense (as the
product is of low value, and expensive to transport).
However, in cases where a gate fee is paid to the
facility operator in line with the avoided costs of
landfilling, such facilities become more attractive. The
role of the public sector is therefore to ensure that
sufficient waste, at an appropriate gate fee, is directed
to the composting facility.
4. Country Profiles
Currently there are 186 MSW disposal sites
(landfills) in Peninsular Malaysia, and many new sites
have been identified. These sites are located close to
urban areas, and no transfer stations have been
developed (Zaman 1993). 75 per cent of municipal
councils in Peninsular Malaysia have one disposal site,
although approximately 55 per cent of district councils
have more than one site.
Land constraints have hindered the identification
of new landfill sites in municipal areas, and in extreme
cases, local authorities have been asked to close down
disposal sites to give way to other types of
development. Of the existing landfills in municipal
areas, only half have areas larger than 15 hectares, and
larger areas are required to accommodate the waste
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being produced daily. Most of these facilities have
remaining capacities of less than 5 years. In district
council areas, 50 out of 79 landfills have area of less
than 5 hectares, and remaining capacities of between 10
and 15 years.
In the People’s Republic of China, large amount
of MSW is transported from cities to the periphery of
the urban areas for open dumping, landfilling and
composting. The general mechanisation level of
collection and disposal of MSW is very low.
Landfilling is the main MSW disposal method in the
major Chinese cities of Beijing, Shanghai, Wuhan and
Nanchang (ESCAP/CITYNET 1993, Wenchao and
Yongning 1994). The organic portion of MSW is
utilised in both urban and rural areas for producing
compost and biogas. By the year 2000, the nationwide
safe disposal ratio of municipal refuse is expected to
reach 55-60 per cent (ESCAP 1993-94) compared to
current ratio of about 30 per cent.
In the Philippines, little attention has been given
to SWM (Passe, Jr. 1993), and most cities of the
Philippines cannot cope with the pressure. In Metro
Manila, current disposal methods of MSW include open
dumping and landfilling. Twenty thousand people live
around a dump called ‘Smokey Mountain’ in Manila and
resist relocation, as they derive their livelihood out of
scavenging for recyclable materials. Some households
operate backyard composting pits and use the resulting
compost for garden produce, and for flowering and
ornamental plants.
Around 60 per cent of the current production of
refuse in Singapore is incinerated by three incineration
plants operated by the Ministry of the Environment.
The Ulu Pandan Refuse Incineration Plant was built in
1979 with an incineration capacity of 1,600 tonnes of
refuse a day. The plant incinerated 490,000 tonnes of
refuse in 1990 and generated about 85 million kWh of
electricity of which 21 million kWh were consumed by
the plant itself, and the remainder channelled into the
national grid. The Tuas Incineration Plant was
constructed in 1986 with an incineration capacity of
2,000 tonnes of refuse a day. In 1990, the plant
incinerated about 700,000 tonnes of refuse and
generated about 231 million kWh of electricity. Of
these, about 54 million kWh were used for plant
operation and the remaining 177 million kWh were
sold. The Seneko incineration plant constructed in
1992 has a design capacity of 2,400 tonnes per day.
Currently, the plant is incinerating around 1,500 tonnes
of refuse per day. In 1990, a total of around 890,000
tonnes of refuse was disposed of at the two sanitary
landfill sites – Lorong Halus and Lim Chu Kang. The
lifespans of both the sanitary landfill sites are limited and
are expected to be depleted by 1997 (Cheong 1993).
In Japan, the disposal methods for MSW are
mainly incineration and sanitary landfilling (Morimoto
1991, EAJ 1992). Of the total amount of wastes
generated in Japan, about 74 per cent is incinerated,
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22 per cent is disposed in sanitary landfills, 0.1 per cent
is composted, and 3.9 per cent is disposed of by
various other methods (Table 14.3).
In Australia, landfilling is the most common
method adopted for final waste disposal. Nearly 14
million tonnes of domestic, commercial and industrial
solid waste were landfilled during 1991. The landfills
occupy 16,902 hectares and are expected to require
same amount of land within the next 12 years. During
the early period, dumps were often in the wetlands or
on the shore, providing a method of filling what was
considered useless land. Some of these sites are now
considered hazardous waste sites which would cost
billions of dollars to clean up. New Zealand and
Australia are in the process of upgrading their facilities
to control leachates and landfill gas, the latter being
used for power generation in some instances.
About 90 per cent of the MSW of Republic of
Korea is disposed in landfills. Other means include
incineration and recycling. Two incineration plants
with a capacity of 200 tonnes per day are currently in
operation in Seoul and Uijongbu. Local governments
are operating 602 landfill sites for the disposal of wastes
but most of them are not being managed to sanitary
landfill standards. Furthermore, the capacities of 358 of
these landfills are expected to be exhausted within the
next three to five years (Koo 1993).
The Karachi Metropolitan Corporation (KMC)
in Pakistan has launched the Asian Development
Bank-funded Solid Waste Management programme
(ESCAP 1993-94 ). This programme which was
conceived in 1988, is being implemented in both short
and long-term phases under the Karachi Special
Development Programme-I. The KMC had already
begun execution of its short-term plan, starting with the
construction of approach roads to the two new landfill
sites, 650 hectares in Deh Gondpass and 610 hectares
in Deh Jam Chakro – both sites to be used as new
landfills. The SWM programme has been strengthened
with the addition of 100 new garbage vehicles to the
existing fleet of 250 in order to transport garbage from
the city to the new landfill sites. With the introduction
of the new SWM programme, it is expected that the
new fleet of vehicles would be collecting nearly 45 to
50 per cent of the city waste.
Current method of treatment of urban solid waste
in India is through open dumping and basic landfilling.
Most of the open dumps and landfills in different
Indian States are reaching saturation. At this juncture,
importance has therefore been attached to recycling of
solid waste in every city and to its conversion into
manure. The National Waste Management Council of
India, reconstituted in October 1992, with a view to
increasing awareness on proper waste management
practices, undertakes programmes at the municipal
level, and waste management has been included as one
of the themes for the National Environmental
Awareness Campaign. Financial assistance has been

provided to major cities for conducting surveys on
urban MSW in order to develop appropriate
programmes for waste disposal. Further, special
emphasis has been laid on promoting the use of
garbage for other purposes such as the production of
biogas and fertiliser by microbes and earthworms.
Current methods of MSW treatment in
Bangladesh are open dumping – 70 per cent, and
recycling – 30 per cent (ESCAP 1993-94). In Myanmar,
usual practice is to store the refuse on the roadside
from where it is picked up by garbage trucks to be
dumped at open disposal sites. Recently, a regular
systematic garbage collection system has been
introduced in Yangon, Mandalay and other major cities
leading to the disposal of the collected garbage at
designated landfill sites (ESCAP 1994).
In Mongolia, domestic and other solid waste are
collected by a relatively effective waste collection
system in Ulaanbaatar and other large cities. This waste
is transported to dumping sites on the outskirts of the
cities. In Ulaanbaatar, there are three such sites situated
in hilly terrain roughly 10 km from the centre of the
city. All waste (household, commercial, clinical and
industrial) is dumped at these sites, where site
operations are uncontrolled and waste is dumped
indiscriminately. Many people, including groups of
children, scavenge on the waste and herd animals are
also allowed to forage for edible materials (ESCAP
1992).
Shortage of land is nowhere so acute a problem
in land disposal of waste as in small island developing
states where every piece of land is already allocated.
Since existing dumps in the Pacific Islands are not
currently managed to high standards, particularly acute
problems in siting these facilities are experienced.
Dumping at sea is frequently adopted as a solution,
causing significant health and pollution problems, as
well as a threat to marine life (Box 14.1).

D.

K ey Issues

Overall, the key issues throughout the region
with regard to SWM are the environmental health
implications of improper waste storage prior to
collection; multiple waste handling, inefficiency and
less than 100 per cent coverage of the waste collection
and transfer service; the poor standards of disposal
practices and prevalence of open dumps; and the
non-availability of sites for development of controlled
landfill and other treatment/disposal facilities. Clearly
these problems are more acute in some countries
within the region, and only minor in others.
In particular, given the scale of local objections
to siting landfill facilities, a key priority is the upgrading
(perhaps only to intermediate standards) of open
dumps. A great many of the disposal sites in the region
are dumps or tips, poorly sited, poorly managed, and
close to capacity. This also represents a major challenge
for the region.
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B ox 14.1:

Trapped by P lastic Trash

Increasing use of plastic bags in Asia and the Pacific
is creating a major pollution problem in the region both at
land and in the sea. In the Pacific sub-region, for example,
tonnes of plastic garbage are thrown into the sea. After a
strong wind, they rise to just below the surface; thousands
upon thousands of them. They can also be seen blowing
through the air from the cities and roadways on their way
to the sea. Fishermen also throw miles of plastic nets,
fouled fishing lines, packaging, plastic 6-pack drink holders,
and sacks of trash into the sea. Islanders leave used
disposabl e diapers into the la goons. Being nonbiodegradable, they survive for decades drifting around –
clogging the coral reefs and smothering bottom
communities.
Besides being visually unpleasant, this plastic trash
can be hazardous for sea life. In Australia and New
Zealand, for example, a wide variety of marine animals are
killed by plastic trash and discarded fishing nets, either by
entanglement or ingestion. Entangled animals can drown,
be seriously wounded, or have reduced ability to catch
food or avoid predators. Ingested material blocks digestive
tracts and can reduce feeding. Australian fur seals off
Tasmania and Victoria especially the young are commonly
entangled in fishing gear. Up to 1.9 per cent of seals
observed in 1993 had pieces of trawl net or plastic packing
bands caught around their necks. These were primarily
juvenile seals, which could get strangled by these plastic
bands during their growth. While the percentage of
entangled seals on the beaches may seem low, seals that
drown when first entangled are not counted.

Most country reports on the State of the
Environment (SOE) highlight this issue. For example,
SOE report of American Samoa states, ‘Garbage is piling
up faster than we know what to do with it. The Futiga
dump will be full in only 5 years, but no one is offering
to put the next dump in their own area.’ (Craig 1994).
Furthermore, this issue has been stressed by ESCAP
member states at UNCED, for example, in Fiji, ‘Refuse
disposal and management of garbage is a national
dilemma. It is dumped in mangrove swamps.
Moreover, the country has no hazardous waste site or
management infrastructure, even though there are
hazardous chemicals and materials in common use.’
(Fiji UNCED 1992).
In countries such as Australia and New Zealand,
more modern, engineered landfills are increasing in
number as the governments, and urban residents, treat
the MSW disposal problem more seriously. Many of
the countries in the Asian and Pacific Region have,
however, only recently become aware of the need for
controlled disposal of waste. Consequently, the real
impact of wastes on the environment, or costs
associated with it, has not been evaluated, and data on
quantities of waste are scarce.
Policy approaches to improving management of
MSW collection and disposal are further discussed in
Part IV.

346

In addition to numerous seals and sea lions found
trapped in fishing gear, researchers observed three cetacean
species entangled in fishing gear in Western Australia
including eight common dolphins and seven bottle nose
dolphins which died following entanglement in fishing nets.
Two southern right whales were also entangled. Similarly
in New Zealand, seals, dolphins, sea birds and whales were
found entangled in nets and fishing gears. In October
1994, one of the rarest whales in the world, a Shepherds
Beaked Whale, washed up on a North Island New Zealand
beach dead from three plastic bags in its throat. Two of the
bags were from a local supermarket chain. Sea turtles also
eat floating plastic bags sometime, which clog their
digestive tracts, starving them to death.
The quantities of fishing gear thrown overboard are
enormous. It has been estimated that longliners, from only
one country, fishing around Tasmania discard 2580 km of
monofilament line a year and jettison 490 to 6000 packing
bands from bait boxes every week. 41 per cent of beach
litter in Western Australia was fishing gear while near east
coast the bulk of it on the shoreline was from land based
sources. MARPOL convention on dumping from ships
(London 1978), prohibits the discharge of plastics from
ships and Australia and New Zealand are now taking active
steps to assure greater compliance. However, it is often not
possible to retrieve some fishing gear, such as a trawl
caught on a wreck.
Source:

Jones, M. (1994), “Fishing debris....what is washing
up?” Australian Fisheries, November, 1994, pp. 18-23.

III. H A ZA R D O U S W A STES
Hazardous waste poses considerable potential
risks to human health and the environment, particularly
given the potential for their accumulation in ecosystems
and concentration in the food chain. With many
countries within the region having recently undergone
rapid industrial development, or on the verge of doing
so, hazardous waste management must be seen as a
cornerstone of any environmental policy initiative. The
situation is aggravated by the potential for movement of
hazardous wastes from industrialised countries to
developing countries in the region.
The definition of what constitutes a hazardous
waste is still not universally agreed: however, it is
generally recognised that such waste contains toxic
chemicals, micro-organisms and/or radioactive
materials. A more specific definition of hazardous
wastes is given by the Basel Convention on the Control
of Transboundary Movements of Hazardous Wastes and
Their Disposal, where 45 categories of non-radioactive
wastes which have designated hazardous characteristics
such as explosive, flammable, poisonous, infectious,
toxic, etc. are identified as hazardous wastes.
Radioactive wastes are generally regarded, and
managed separately from other forms of hazardous
wastes.
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Most hazardous waste are by-products of a broad
spectrum of industrial, agricultural and manufacturing
processes, but can also be generated from more
ubiquitous day-to-day activities. Primary high-volume
generators of industrial hazardous waste are the
chemical, petroleum, metals, wood treatment, paper,
leather, textiles and energy production plants. Smaller
or more widely dispersed hazardous waste generators
include auto and equipment repair shops,
electroplaters, hospitals and health-care facilities, dry
cleaners, and pesticide applicators.

A.

G eneration and C haracteristics

Comprehensive and reliable data regarding the
generation of hazardous waste for the Asian and Pacific
region are not available. In many countries, this is due
to a lack of qualified personnel to undertake the
necessary assessment, although it is intrinsically difficult
to obtain accurate data given the heavy reliance on
industry for such information, and the fact that industry
are not keen to make such information freely available,
or unaware that the waste they are generating is
hazardous.
A Global Waste Survey carried out by the IMO
(IMO 1995) provides an inventory of hazardous waste
generation in over 100 countries. More detailed
national profiles, 18 from a pilot exercise 5 of which
covering countries of the region, were produced as part
of this initiative. These data are useful in indicating

Table 14.4:

quantities of hazardous waste generated in a diversity
of countries within the region.
In order to gain an understanding of the
quantities of hazardous waste generated across the
region, Hernandez (1993) estimated annual generation
of hazardous wastes using population data and
coefficients that reflect the degree of industrialisation,
the complexity of the economy and the status of
development. Table 14.5 presents the results of these
estimations. This ‘rapid estimate’ indicates that the
region as a whole generates perhaps 100 million tonnes
of hazardous waste annually, of which around
90 million tonnes are produced in the People’s
Republic of China and India. This figure represents a
significant proportion of the estimated 500 million
tonnes of hazardous wastes generated annually worldwide, of which 275 million tonnes are generated in the
United States alone (ISBC 1993).
In addition to the countries listed in Table 14.4,
other countries and territories of the region like Niue,
Tonga, and Western Samoa also use varieties of oil and
chemicals for, commercial, transport and agricultural
and industrial purposes and produce hazardous waste.
Hazardous waste generation in other small island
developing states of the Pacific is relatively small:
around 2,000 m 3/year in Micronesia and around
1,000 m3/year in the Northern Marinas (UNEP 1993).
Individual components that make up a hazardous
waste stream and their relative distribution, usually

Reported and/or Estimated* Annual Production of Hazardous Wastes in the Asian and
Pacific region

Country

Australia

1993
Population
(millions)

Reported and/or
estimated hazardous
waste production
(1000 tonnes/yr)

Country

1993
Population
(millions)

Reported and/or
estimated hazardous
waste production
(1000 tonnes/yr)

17.3

109

Malaysia

18.3

377

124.7
3.4

82
22

Fiji
Thailand

0.8
58.1

–
882

3.1

28

Papua New Guinea

3.9

15-35*

Republic of Korea
Indonesia

43.8
186.4

269
5,000

63.4
17.6

80-150
70-158*

India
Bhutan

873.0
0.6

39,000
3-5*

Pakistan
PR China

121.0
1176.9

484-1089*
50,000

Myanmar

44.0

176-396*

Nepal
Brunei Darussalam

20.1
0.3

80-180*
1-2*

5.8

35

Japan
New Zealand
Singapore

Lao PDR
Bangladesh
Mongolia
Viet Nam
Source:
*

4.3

17-39*

119.3
2.2

475-1000*
9-20*

70.8

280-640*

Philippines
Sri Lanka

Hong Kong

Harnandez, J. (1993). The Hazardous Waste Manager’s Manual, Workbook and Database. ESCAP, Bangkok.

The data in this table are estimates derived from various sources, with some as current as 1992 and others pertaining to the late 1980s. As
the same definition of “h azar dous w aste” has not been employed in all cases, the information is not comparable between countries and
should be used only as a very crude estimate. For those countries where no information is available, an * is used to indicate the values
based on calculations using a coefficient for hazardous waste generation. This varied between 4 and 9 kilogrammes per capita per year
depending on the country.

347

C H A PTER FO U R TEEN

based on per cent by weight are very important in
evaluating appropriate treatment technology, systems
and management plans and programmes. Major
components of most hazardous waste streams are often
acids, alkalis, oily sludges, solvents, spent etchants,
heavy metals, toxic chemicals, organic and organohalogen materials. For example, hazardous waste
generated in Hong Kong in 1992 consisted of acids
(20 per cent), alkalis (36 per cent), copper-containing
waste (13 per cent), oily sludges (12 per cent), solvents
and other mixed organic and inorganic compounds
(19 per cent) (Poon 1993). These individual
compounds helped Hong Kong to plan and develop
necessary programmes for the management of
hazardous waste.

B.

14.4:

Indiscriminate dumping of hazardous waste with garbage
poses a serious threat to human health.

C.

C ountry Profiles

Treatm ent and D isposal

In the Asian and Pacific region, given the lack of
adequate treatment, processing and disposal facilities,
large amounts of hazardous wastes are poorly disposed
(Hay and Thom 1993). Often hazardous wastes are
disposed of in regular public dumpsites (Box 14.2),
waterways or on-site within the factory boundary either
as an open dump or ‘stockpile’ or in (usually unlined)
lagoons.
As with MSW, secured landfill is an important
disposal option for hazardous waste, however,
incineration or physico-chemical treatment of hazardous
waste is a more environmentally acceptable, but more
costly, disposal option. Incineration of hazardous
waste is carried out in countries/territories such as
Japan, Republic of Korea and Hong Kong. Again it is
important for countries and territories to adopt
technology which is affordable and appropriate to the
local conditions.
A survey in 1993 (Hay and Thom 1993),
highlighted that most of the hazardous waste generated
in the ESCAP member countries are either disposed of
to dumps or controlled landfills. UNEP in their
Environmental Data Report (UNEP 1993) established
that landfilling constitutes 60-65 per cent, ocean
dumping 5-10 per cent, incineration 10-15 per cent, and
physico-chemical treatment 5-10 per cent of hazardous
waste treatment methods adopted. However, even
these figures may underestimate the present contribution of land and sea disposal (IMO 1995).
In the People’s Republic of China, India, and
Japan, some progress has been reported on methods
for detoxification of hazardous wastes and subsequent
immobilisation by fabrication into bricks, and other
usable materials (ESCAP 1993-94, UNEP 1993), while in
many other countries of the region including
Bangladesh, Nepal, Indonesia, Malaysia, Pakistan,
Philippines, Sri Lanka, Thailand, Viet Nam and a few
Pacific Island countries some emphasis is being placed
on developing proper collection, treatment and disposal
of hazardous waste (Ng 1994, ESCAP 1993b).
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In Malaysia currently there are no specific
comprehensive hazardous waste treatment and disposal
facilities. However, there are many refuse disposal sites
all over the country which also cater for industrial
waste disposal although the majority are unsuitable for
the disposal of hazardous wastes. Due to an absence
of disposal facilities, many industries are storing their
waste both raw and partially treated within factory
compounds, warehouses or temporary storage sites.
Although a centralised treatment and disposal facility
was due to be developed in Malaysia, construction of
this facility has been delayed.
In the Philippines, there are no centralised
facilities for hazardous waste treatment and disposal.
Typically, wastes are buried at the site where they are
generated, or collected, then disposed of at municipal
dumps, in drains or on open land. Ocean disposal of
hazardous waste is also practised (Ganapin Jr. 1991,
Hay and Thom 1993, Tolentino et al 1994).
In Indonesia, hazardous waste is becoming a
serious concern as a result of the country’s industrialisation. A study on the generation of hazardous waste
conducted in the JABOTABEK (Jakarta, Bogor,
Tangerang and Bekasi) region showed that the existing
disposal practices of hazardous wastes in the region
were inadequate and inefficient (Kusnoputranto 1993).
In response to this, the West Java centralised hazardous
waste treatment facility has been developed by an
international waste management firm in joint venture
with a large Indonesian company. This facility was
developed with the active support of the Indonesian
government, who selected a site and provided the land,
carried out the EIA and public consultation exercise at
the feasibility stage. The plant was reported to have
experienced some initial problems in obtaining the
projected quantities of waste.
In Thailand, a central treatment facility for textile
and electroplating wastes was constructed in Bangkok
by the Thai government in 1987. This facility was
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B ox 14.2:

H azards from C areless D isposal of D ry C ells in Thailand

The disposal of old batteries from portable radios,
tape recorders, flash lights, children’s toys or cameras is
often treated casually. Such batteries are usually thrown
into trash bins with other household wastes. In some Asian
and Pacific countries, however, this is against the law
because old batteries are considered hazardous waste and
therefore require special disposal. Batteries for household
use or dry cells contain heavy metals such as cadmium,
lead, manganese, mercury and zinc which are extremely
harmful to human health.
According to an estimate of the Pollution Control
Department (PCD) of the Science, Technology and
Environment Ministry of Thailand, about 315 million dry
cells are produced in Thailand annually, only 5 per cent of
which are exported. Also, around 87 million small, or coin
dry cells which cannot be produced in Thailand are
imported every year. There are 10 small-and-medium sized
factories making dry cells in Bangkok and Samut Prakan. A
study shows that the waste from these factories along with
substandard or damaged dry cells and sludge from
wastewater treatment is dumped at rubbish bins with other
household wastes. An estimated 45 tonnes (about 30 per
cent) of the total 147 tonnes of dry cells waste excluding
sewage sludge is recycled. Recycling traders purchase
waste from factories for 50 satang to 1 baht per kg
(2-4 cents in US Currency). They take out the inner
contents of the discarded dry cells, clean the cylinders and
re-sell them to the dry cell-making factories for about
13 baht (50 cents) per kilogramme. The workers are
exposed to the toxic chemicals because they usually wear
no masks or other protective devices. However, big
factories are reluctant to sell their substandard or returned
dry cells to recycling traders because of fear of reselling
them on the retail market for low prices thereby damaging
the reputation of the factories and the products.
Of the dry cells that are disposed of, nearly 65 per
cent is dumped at rubbish bins and the rest on private
landfills. The PCD reports that before disposal, the dry
cells are either crushed or damaged with acid to prevent
any attempt to reuse or re-sell them. Since there is no
device to get rid of discarded dry cells and they are not
worth collecting, all of them remain in rubbish tips where
the heavy metal contents inside the dry cells can leak into
the groundwater. Wastewater sludge dumped at rubbish

constructed following a study which showed that
80 per cent of the industrial waste being generated in
the Bangkok area were from these two industrial
sectors. Having built this facility with government funds
(US$ 1 million), collection and operation were
contracted out to the private sector. The initial charge
to industry of around US$ 1 per m3 of waste was low
enough to ensure that the facility received several
hundred customers. Currently, development of
hazardous waste incinerators is being planned in both
Bangkok and Chiang Mai.
In Mongolia, the disposal of hazardous wastes is
a part of the overall waste management programme.
Under current waste management practices, hazardous

tips also flows into canals and rivers. According to an
estimates of PCD, dry cell factories produce about 147,000 kg
of sludge including about 44,000 kg of manganese dioxide,
28,150 kg of zinc, 2000 kg of zinc chloride, 58 kg of
mercury and 22 kg of cadmium per year.
The environmental pollution by these heavy metals
is increasing. For example, the data of Occupation and
Environment Division of the Public Health Ministry shows
an increasing level of certain heavy metals – cadmium, lead
and mercury – in river waters nationwide. A major
contribution to the accumulation of heavy metals in river
waters is the careless disposal of dry cells. Traces of heavy
metals are also being found in human body. Blood tests
conducted on pregnant women and newborn babies in a
Thai Hospital found about 2 microgrammes of mercury per
decilitre of blood. Although the international standard is
5 microgrammes per decilitre, this is serious as mercury
should not appear in newborns at all because they have
lived in a contaminated environment only briefly. The
findings suggest that mercury passes through the umbilical
cord during pregnancy. Mercury causes Minamata disease
which was discovered and first diagnosed in Japan in 1953.
The victims of this disease feel numb at the beginning, then
lose coordinated hearing and speaking ability. The disease
leads to a badly defor med body in a final sta ge
accompanied by bizarre behaviour and then dealth.
These observations demand adoption of a suitable
disposal mechanism for dry cells on an urgent basis. Some
Thai experts suggested the separation of discarded dry cells
from household waste but this suggestion was rejected
because of lack of storing place. Dry cells like many other
types of waste need to be buried properly. The Ratchaburi
landfill site of the Industry Ministry, expected to be
completed this year, would be useful for this purpose.
Even when it is completed, however, the problem will still
remain since the landfill site will serve only factories and
dry cells discarded by households will continue to be
dumped at public rubbish bins. In this respect, community
participation for separating dry cells from other household
wastes is important and needs to be promoted on an urgent
basis.
Source:

ESCAP (1993-94). Environmental News Briefing. Vols. 11
and 12, Nos. 1-12, Bangkok.

wastes are co-disposed along with MSW. In Tonga,
hazardous waste disposal is mainly the responsibility of
the generator. Hazardous waste disposal methods
differ substantially in different sectors and range from
nothing being done (open dumping, pouring onto the
ground, into swampy areas or dumping into the sea) to
storage in sealed containers, burning, or discharge into
the sewer system.
Japan has an extensive and well developed
system for hazardous waste treatment and disposal. Of
various treatment and disposal options, the incineration
of hazardous wastes is widely practised. As shown in
Table 14.5, as of April 1990, there were 519 industrial
sludge incinerators, 455 waste oil incinerators and 1,466
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waste plastic incineration facilities in Japan. Nearly all
these incinerators are provided with energy recovery
capability to generate steam for space heating or for
electrical power generation or both. Hazardous wastes
are also extensively recycled in Japan to reduce the net
amount of wastes for treatment and disposal.
Australia and New Zealand have taken active
steps to deal responsibly with hazardous wastes. Both
countries have well developed legislation, policy and
enforcement mechanisms to control the use and
disposal of hazardous wastes. In Australia hazardous
wastes are generally disposed of to specially designated
landfill sites. In 1991, about 200,000 tonnes of liquid
and solid industrial hazardous wastes were taken to
special landfills and treatment facilities in Australia.
Hong Kong has constructed a Chemical
Waste Treatment Centre (CWTC) for disposing most
hazardous wastes generated by industries in the
territory (Box 14.3). Some solid chemical wastes,
including asbestos, tannery offcuts and treatment
residues are co-disposed at landfills. The existing oldgeneration landfills are in the process of being phased
out and replaced by three strategic landfills designed to
high standards of environmental performance.
In Brunei Darussalam, most of the hazardous
waste generated from hospitals, industrial and

Table 14.5:

Number of Industrial Waste
Treatment Facilities in Japan
(as of April 1990)

Type of Facility

Number of Facilities

Sludge dehydration facilities
Sludge desiccation facilities (machinery)
Sludge desiccation facilities (sunlight)
Sludge incineration facilities
Facilities for separation of oil and water
from waste oil
Waste oil incineration facilities
Waste acid and alkali neutralization facilities
Waste plastic crushing facilities
Waste plastic incineration facilities
Concrete solidification facilities
Facilities for incineration of mercurycontaining sludge
Cyanogen dissolution facilities
Subtotal

5,415
205
70
519
262

Closed-type treatment plants
Stable-type treatment plants
Control-type treatment plants

35
1,377
1,103
2,515

Subtotal
Total
Source:
Note:
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455
264
203
1,466
68
4
254
9,185

11,700

JEA (1992). Quality of the Environment in Japan. Tokyo.
1. Surveyed by the Ministry of Health and Welfare.
2. Facilities are those on which reports are filed under
Article 15, Paragraph 1, of the Waste Treatment Law.
3. Final disposal plants where industrial and general
wastes are put together for reclamation are included
in the control-type treatment facilities.

agricultural activities are disposed in currently operating
disposal sites. Some hospital waste is incinerated
(De Silva et al. 1991).

D.

B iom edical W astes

Biomedical wastes are defined as waste which
consists of human or animal tissues, blood or other
body fluids, excretions, drugs or other pharmaceutical
products. Typical sources of biomedical waste include
medical, nursing, dental, veterinary, pharmaceutical or
similar establishments.
Unless rendered safe these wastes can prove
hazardous to any person coming into contact with
them, and in certain instances an exposed person may
pick up an infectious disease. In addition to their
infectious characteristics, the highly variable and
inconsistent nature of biomedical waste streams has
increased public concern in the region about storage,
treatment, transportation, and ultimate disposal.
The countries of the region generate substantial
quantities of biomedical wastes. In the majority of
areas there are no separate methods adopted for the
management of these wastes, with them merely being
collected along with the general municipal waste
stream. Such practises pose significant health risks to
waste collectors and disposal site personnel, and also to
the informal sector waste pickers who are exposed to a
severe risk of infection.
Where separate management systems have been
adopted, the most commonly used system consists of
segregation at source, separate containment in clearly
identifiable containers, and controlled disposal or
incineration. Other techniques sometimes applied
include grinding, shredding, and disinfection (e.g.
autoclaving and chemical treatment followed by
landfilling).
Of all the available technologies for biomedical
waste treatment and disposal, incineration has been
found to be the most effective method for destroying
infectious and toxic materials, providing volume
reduction, and weight reduction in the biomedical
waste stream (MWC 1994). Incineration destroys the
broadest variety of biomedical waste constituents and
can recover energy from the waste stream. Incineration
of biomedical wastes is practised in some countries of
the region such as Brunei Darussalam, Japan, Republic
of Korea and Singapore. In addition, a centralised
incinerator for disposal of clinical and special wastes
in Hong Kong is at the detailed planning and
implementation stage.

E.

Traffic in H azardous W astes

Traffic in hazardous wastes, particularly from
developed countries to developing countries where
controls or standards are less strict, is a serious problem
facing the region. The main driver of this process is the
economic gradient, which leads firms to search for the
cheapest and easiest dumping grounds, shipping them
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B ox 14.3:

Integrated C hem ical W aste Treatm ent Facility in H ong K ong

In 1993, a Chemical Waste Treatment Centre (CWTC)
commenced operations in Hong Kong. The facility, owned
by the Hong Kong Government and designed, built and
operated by a private contractor, was the first plant of its
kind to be commissioned in Asia and the Pacific, and
represented a major step in the control of hazardous waste.
The development of this facility was first conceived
in the early 1980’s. The feasibility phase involved
development of waste generation scenarios, technology
selection, conceptual designs and operational plans,
hazardous waste control legislation, a cost-recovery
strategy, prequalification of contractors, evaluation of form
of contract (e.g. design and build or design-build-operate),
site selection, EIA and quantified risk assessment. The
implementation phase included selection of contractors and
supervision of the final design process and initial facility
operations. Considerable interest in the detailed design and
operation of this facility was shown by the private sector,
and plant construction was started in 1990. It was
completed within a three year period.
The CWTC designed with an initial operating
capacity of 100,000 tpa, consists of three main process
lines, oil water separation, physico-chemical treatment, and
incineration of organic waste. The plant also has the ability
to recycle oils, metals and solvents received at the site.

to those developing countries which have less strict
environmental laws or inadequate enforcement of such
laws.
The growing concern over the health and
environmental implications of the waste traffic led to
the Basel Convention in order to reduce the risk arising
from such movements. The Basel Convention was
adopted unanimously on 22 March 1989 (RummelBulska 1993). The Final Act of the Basel Conference
was signed by 105 States and the, then, European
Economic Community (EEC). The Convention entered
into force on 5 May 1992 but has been ratified by only
a few ESCAP member countries.
Most of the countries and territories of the Asian
and Pacific region have banned the import of
hazardous wastes. They have also adopted national
laws prohibiting all hazardous waste imports.
Parliamentarians from the six countries of the
Association of South-East Asian Nations (ASEAN) met in
Kuala Lumpur, Malaysia, during 20-25 September 1993
and urged their respective governments to ‘prohibit the
import and transboundary movement of all hazardous
wastes for any reason into the ASEAN countries’
(Greenpeace 1994). The ASEAN Inter-Parliamentary
Organisation (AIPO) also called upon countries outside
South-East Asia to enforce controls on shipment,
handling, export and dumping of toxic and hazardous
wastes from their countries.
The major constraints on controlling illegal traffic
in hazardous wastes are the absence of effective
necessary laws and rules, and, where legislation is in

Spent chemicals are collected by the contractor, primarily in
drum containers. The majority of waste being received at
the plant is collected from the thousands of small ‘flatted
factories’ present in the territory, and designing a collection
system to cater for such customers proved particularly
challenging.
Once received, waste is tested and sent for
appropriate treatment. The system of reception is largely
automated, and managed by a highly professional team of
engineers and scientists. A team of government officials
and consultants are present on-site to monitor whether
operations are in line with the performance contract and to
vet operation payments to the contractor.
A remarkable feature of this plant is that it was
successfully designed and constructed within a site of just
two hectares, with similar facilities worldwide being
sometimes developed on sites ten times this size. This was
an essential feature of the plant given the tight land
constraints in Hong Kong. Another novel feature was
‘Design for Uncertainty’, which enabled operations to
change to meet future demands. The facility not only
provides an integrated hazardous waste treatment and
disposal service to industry in Hong Kong, but allows the
territory to meet its obligations under the MARPOL
convention, controlling pollution from shipping.

place, the extreme difficulty in monitoring waste
movements. According to Greenpeace (1994), waste
exports from industrialised countries to the Asian and
Pacific region are still continuing, despite the adoption
(in 1989) of the Basel Convention and efforts made by
governments and NGOs in the region.
Overall, the major problems encountered in
preventing the trafficking of hazardous wastes (and
indeed preventing proper disposal of domestic wastes)
are (a) the absence or inadequacy of facilities for
disposal of wastes; (b) legislative weaknesses;
(c) ineffective institutional arrangements, and (d) lack
of monitoring capabilities.

IV. N ATIO N A L W A STE M A N AG EM EN T
PO LIC IES A N D STR ATEG IES
A.

Institutions and Legislation

1. Institutional Strengthening at the Local Level
SWM services are predominantly carried out at
the local level, under the control of municipal and district
administrations. There are, however, several problems
which are commonly experienced in the organisation
and management of these services, which require
continuous attention. These are discussed below.
•
Labour productivity is often low, with untrained
staff, poor pay scales, fixed working hours, no
system for approving overtime and no incentive
payme nts for good performance.
Also,
inefficient working practices result in double or
even triple handling of waste in many countries.
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•

Supervision of workers is often inadequate, with
typical ratios of one supervisor per 10-30 vehicles
in lower income countries, compared to one per
5-7 vehicles in industrialised countries. The
problem is often exacerbated by supervisors
having no means of moving about in their
service area.
•
Maintenance is often reactive, repairing vehicles
after they have broken down, rather than
preventative, with regular servicing and routine
maintenance. This problem is often exacerbated
by lack of training for maintenance staff,
inadequate funds for vehicle repair and a lack of
spare parts.
•
Management is often fragmented and at a
relatively low level. There is often a small
sanitation department in municipal administrations
with all labourers and supervisors managed at a
higher level. Frequently there are no planning
units, and records essential for monitoring and
service improvement are poor or non-existent.
•
Accounting systems are usually poor or nonexistent, so that it is not possible to monitor all of
the costs of service provision. Often, official
figures may underestimate the true costs.
•
Financial resources are inadequate. Most
municipalities have difficulty in meeting revenue
needs from their tax base. Where a direct user
charge for solid waste is levied (e.g. Bangkok) it
is often too low to cover costs.
2. Institutional Strengthening at the National
Level
National level institutions and legislation provide
the basic infrastructure for the implementation of
policies and actions for waste management. Three
general and positive trends in waste management
institutions and laws have been evident in recent years
in the region. These are the creation and continued
strengthening of environmental policy and enforcement
agencies, the growth and maturation of NGOs, and the
development of environmental legislation.
There has been an upward move in the status of
waste management, as ministries and high-level
agencies have been established specifically to control
such activities. However, lack of funds impedes
implementation and enforcement actions and
sometimes a lack of community involvement and
participation is a constraint on improving the standard
of waste management.
Continued growth, specialisation and networking
of NGOs, as well as recognition of their importance by
governmental organisations, offers promise for some
new approaches to waste management. In some
countries, opportunities for working with NGOs, and
making better use of their capabilities, are being
pursued by governments.
The current status of legislation pertinent to MSW
and hazardous wastes in selected countries of the
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region is given in Table 14.6 (ADB 1989, ESCAP 1990,
ESCAP/CITYNET 1993, Hay and Thom 1993, Hay et al
1994). Despite the enactment of framework legislation
for waste management in many countries, much
remains diffused and sectoral, and therefore difficult to
apply. This problem is often exacerbated by a number
of departments or Ministries having responsibility for
enforcement of waste related legislation, increasing the
potential for confusion and explicit conflicts of interest
within governments.

B.

W aste M inim isation

Hazardous waste management policies in the
Asia and Pacific region have primarily been based on
so called ‘end-of-pipe’ treatment technologies.
However, experience during last three decades has
shown that this approach has not been able to solve
the problem of environmental pollution efficiently and

Table 14.6:

Country/territory

Status of Institutions and
Legislation for Waste Management
in Selected Countries/Territories of
the Region
Solid Wastes

Australia
Bangladesh
Brunei Darussalam
PR China
Cook Islands
Fiji
Hong Kong
India
Indonesia
Japan
Republic of Korea
Malaysia
Myanmar
Maldives
Nepal
New Zealand
Other Pacific Islands
(Kiribati, Solomon Islands,
Tonga, Vanuatu and
Western Samoa)
Pakistan
Philippines
Papua New Guinea
Singapore
Sri Lanka
Thailand
Viet Nam
Key:

•••
••
•

Toxic Chemicals and
Hazardous Wastes

•••
••
•••
••
••
••
••
••
••
•••
•••
••
•
•
••
•••
•

•••
•
••
••
•
•
••
••
••
•••
•••
••
•
•
•
•••
•

••
••
••
•••
••
•••
•

•
•
•
•••
•
••
•

Extensive coverage.
Moderate coverage.
Minimal coverage.
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at an acceptable cost. Moreover, industrial and
especially hazardous industrial wastes are becoming
more expensive to treat once generated. In response to
this, the US Environmental Protection Agency
established in the late 1980s a new approach to dealing
with waste management, introducing the concept of
waste minimisation.
Waste minimisation consists of source reduction
(USEPA 1992), reuse and recycling. Source reduction
means any activity that reduces the generation of waste
at the source, usually through change in operation and
maintenance practice, process optimisation and/or
modification, product redesign; reuse involves the use
of potential waste as a raw materials; and recycling
means re-processing and resale.
Reducing waste at source in the Asian and Pacific
region has been promoted through the regulation of
industry, economic instruments to encourage plant
modification or redesign, and the education of
consumers towards the benefits of environment-friendly
products (UNEP 1993).
The ultimate success of waste minimisation
depends on ‘cleaner production’ and ‘cleaner
technology’ which encompasses such actions as energy
and raw materials conservation, eliminating the use of
hazardous substances and reducing the amount of
waste and pollutants created by production processes
and processes before they can be emitted to air, land
and water. Policy measures to support waste
minimisation include adoption of institutional and
legislative, fiscal, awareness raising and participatory
approaches, and research and development assistance.

C.

M unicipal W aste R ecycling

1. Current Recycling Systems
The informal sector plays extremely significant
role in waste management within the Asian and Pacific
region (Box 14.4). Waste scavengers (or rag-pickers)
already operate recycling operations in many Asian
cities. For example, the city of Surabaya in Indonesia
alone has 2500-3000 scavengers/waste-pickers. In
Jakarta, it is estimated that about 200,000 people earn a
livelihood in this manner. Since early 1992, the city
governments of Jakarta, Bandung, and Surabaya have
cooperated in sharing their working experience,
capacity development, and formulation of waste
management models, including the improvement of the
role of scavengers/waste-pickers. A mechanism
developed in Surabaya makes scavengers/waste-pickers
an integral part of the urban SWM system and
acknowledges them as equal to other involved in MSW
management process (Indrayana and Silus 1993).
Scavenging is also common around the majority
of waste dump sites in the region. In addition to those
at the dump sites, street-scavengers commonly collect
valuable materials, and itinerant buyers collect waste
direct from householders. The items retrieved include
metals, bottles, cans, plastics, and other wastes

(Table 14.7). In many cities, collection crews also
double-up as materials scavengers to enhance their
levels of income.
An ESCAP study (1992) showed that because of
the surplus unregulated labour involved in waste
recovery, the waste recovery market is demand driven.
That is, buyers of recovered materials almost always
have the upper hand in transactions. Demand for
recovered materials often fluctuates erratically.
In the resource poor, labour-abundant economies
such as those of the People’s Republic of China, India
and Pakistan, recycling assumes additional significance.
It not only reduces the volume of wastes to be
disposed, but also saves these countries’ valuable
foreign exchange which would otherwise be used to
import raw materials. Even Seoul and Bangkok have
flourishing recycling industries, especially in metals and
machinery parts recovery.
2. Government Strategies
In order to restrain the generation of packaging
wastes and promote the reutilisation of wastes, some
countries have taken initiatives to reduce quantities of
packaging material disposed. For example, in the
Republic of Korea, quantities and methods of
packaging are prescribed under the Ordinance of
Ministry of Environment. This Ordinance specifies a
packaging-space ratio and acceptable numbers of
wrappings allowed (e.g. one for beverages and two for
other products).
In order to reduce packaging wastes, charges are
imposed on some products such as beverages and
cosmetics to encourage the production of refill
containers for more than 5 per cent of total products.
Manufacturers and retailers are not permitted to use any
packaging material coated with polyvinyl chloride and
polystyrene, and are encouraged to use easily
recyclable materials. Department stores are also
requested to refrain from giving non-recyclable vinyl
bags or shopping bags for one-time use to customers.
An important consideration facing governments
in the region attempting to increase levels of materials
recovery in their waste management system, is how to
build-on rather than replace the activities of the
informal sector. The informal recycling system is an
extremely efficient and market-driven method of
reusing resources and reducing quantities of waste
requiring disposal. The presence of such thriving
materials recovery systems makes the countries of the
region distinct from European and North American
countries, with the latter recently having to invent
complex and costly systems of materials recovery to
achieve levels of recycling similar to those currently
achieved in countries/territories of the region.
For example, in Hong Kong, a major initiative is
in place to reduce quantities of waste requiring landfill
through a combination of policy instruments. One of
the most important considerations which has been
highlighted by the territory’s administration is the need

353

C H A PTER FO U R TEEN

B ox 14.4:

Scavenging of Solid W astes

Scavenging of solid waste materials is common in
the Asian and Pacific region particularly in cities like
Bangkok, Bombay, Calcutta, Dhaka, Jakarta, Karachi, Kuala
Lumpur and Shanghai. Scavenging of waste materials
provides three essential functions; it provides a means of
survival for hundreds of thousands of the urban poor
excluded from the formal sectors of society; it significantly
reduces the amount of materials requiring treatment and
disposal; and it conserves materials, energy and foreign
exchange by producing secondary materials for production
processes.
Scavengers exist at different hierarchical levels. At
the lowest step of the ladder are the rag pickers or those
who comb the streets, recovering recyclable materials like
papers, plastics and even metals from the road side garbage
bins. These have the lowest incomes. They usually sell
their recovered products to unregulated sector junk dealers.
A sizable number of these rag pickers are street children.
At a slightly higher income level are those who pick
wastes at the garbage dump sites. An ESCAP survey of five
cities found that these were living on or very near the
dump sites. Dump pickers usually operate as families, with
children pitching in to recover wastes. Some of these
dump pickers seem to do better than others and were
found to be operating as middle men, buying materials
from other dump pickers and selling it to junk dealers in
bulk. It is often interesting to note their little
establishments, recognizable by a tent or an umbrella and
weighing scales. The larger junk dealers who buy
recovered materials often come in pick-ups or trucks to
haul away their purchases. In addition to the dump pickers
and the rag pickers are the “announced collectors” who go
door to door to buy or barter used or junk materials. Their
incomes vary considerably. There are some announced
collectors who are employed by junk dealers. In Karachi,
where this arrangement was found to be most prevalent,
junk dealers usually provide push carts to the announced
collectors who get a commission for the materials they
collect, based on the prevalent market prices for the various
types of recovered materials.
Independent announced collectors are also owners
of their own junk shops or have specific junk dealers with
whom they deal. Usually they employ bicycle carts and
push carts. Some of the more prosperous ones use
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motorcycle carts and some even pick-up trucks. Box Table 1
provides information on some of the characteristics of the
waste pickers in the five cities surveyed by ESCAP (1992).
In most of these cities it was found that municipal
waste collectors augmented their incomes by recovering
wastes from the garbage. Usually the whole crew of the
collector truck including the drivers share the proceeds of
the sales. Municipal trucks usually make at least one stop
at the junk dealer shops near the dump site to dispose of
the re-useable material collected from waste. In Karachi
municipal collectors also sell truck loads of wastes at illegal
dump sites, managed by larger junk dealers. At the time of
the survey the market price for a truck load of waste varied
from Rs.40 to Rs.60, depending on the neighbourhood
waste was collected from.
Perhaps the economically best off in the waste
recovery industry are the junk dealers. Their monthly
incomes usually range from five to ten times the minimum
wage. Most of these junk dealers sort, clean and sell the
recovered materials to waste recyclers both in the regulated
and unregulated sectors. They usually employ workers to
assist them in their operations. In the Dharavi slum of
Bombay about three to five workers were found sorting
and cleaning wastes in a typical enterprise.
Although overall proportion of women and children
among scavengers is low, they often predominate among
street and dump pickers while men generally fill the roles
of managers and traders. The children receive no
education and are especially prone to respiratory problems
and parasitic infections. Higher levels of industrial
development and affluence in the formal sector tend to
result in higher levels of heavy metals and other hazardous
materials in the waste stream. While these materials pose
significant risks to all those who handle them, the toxic
effects are most likely to touch children first.
In view of above, it is important that waste should
not be looked at as something which it no longer of any
use. Rather, it may be treated as a resource that may
provide the raw materials for whole new industries through
traditional scavenging and waste separation systems. The
indigenous scavenging system in the Asian and Pacific
region as such needs to be supported and modernized
(to save scavengers from possible ill health effects) in the
process of development and not discarded.

SO LID W A STE

Box Table 1:

Major Socio-Economic Characteristics of Garbage Pickers (continued)
Bangkok

Bombay

Karachi

Kuala Lumpur

Shanghai

1. Distribution by age
0-15yrs

8

22

22

8.0

0.0

16-25yrs

28

27

16

42.0

31.4

26-40yrs

47

35

47

50.0

36.3

40 > yrs

17

16

15

Male

66

55

67

80

69

Female

34

45

33

20

31

32.3

2. Distribution by Sex(%)

3. Migration status(%)
Born in the city

41

55

21

10

6.9

Over 10 yrs

28

18

19

20

5.9

5 – 10 yrs
less than 5 yrs

12
19

18
9

17
9

50
20

14.7
72.5

–

–

4

–

–

N/A
4. Regularity
Collect garbage as permanent employment

65

85

94.12

90

32.3

Collect garbage only when need money
5. Average incomes earned per day

35
Bt 74

15
Rs.55

5.88
Rs.45.28

10
M$ 30

67.7
Y 10.5

6. Do waste pickers live in separate settlement

Yes (59 %)

–

(Yes)

(Yes)

–

Lowest in society

10.40%

–

2

92

–

Low but better than some groups
reasonably OK

46.00%
43.20%

–
–

12
46

–

–

0.40%

–

9
31

–
8

82
18

7. Social status of waste pickers

Good
Do not know
Box Figure :

Proportion of Population Infected with Major Diseases in a Calcutta (India) Slum.
80

Total population
Waste Pickers

60

40

20

0
Respiratory Diarrhoea
Diseases

Sources:

Anaemia

Intestinal
Parasites

Hepatitis

ESCAP (1992). Innovative Approaches to Municipal Waste Managed, United Nations, New York.
ESCAP (1993). State of Urbanization in Asia and the Pacific. Bangkok.
Centre for Science and Environment (1994). Dying of Progress. Down to Earth. July, New Delhi.
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Table 14.7:

Recyclable Materials Collected by Waste Pickers
Bangkok

Bombay

Karachi

Kuala Lumpur

Shanghai

1 . Type of gar bage picked by picker per day (per cen t)
Plastic/Rubber

26.49

15.00

11.95

5.00

67.49

Glass/Porcelain

48.08

10.00

16.96

8.00

1.01

Cloth

0.68

20.00

8.14

2.00

2.33

Newspaper/Magazine

3.28

20.00

11.31

10.00

2.29

Other Papers/Cards

6.62

5.00

27.62

45.00

15.38

Bones

4.32

5.00

–

8.14

–

Wood Based

1.17

3.00

–

–

1.97

Metal Based

8.67

20.00

22.48

30.00

8.11

Other

0.48

2.00

1.54

–

1.42

100.00

100.00

100.00

100.00

100.00

286.03

525.00

N/A

40.00

90.40

5.0%

15.0%

2.0%

10.0%

2. Recyclable gar bage collected by picker s
Total daily tonnage
Total daily tonnage as per cent of the
garbage collected by the city

3. Meth od of Gar bage Collection (by picker s)(Ran k by pr evalen ce)
Hand Carts
–
–

Covered
Uncovered

hardly used
Prevalent
Hardly used

Animal Drawn Carts
–

Covered

Not in use

–

Uncovered

Not in use

Pedalled Carts
– Covered
–

Uncovered

Bags

Nil
Prevalent

Nil
Nil

Nil

Nil

Nil

Nil

Prevalent

Nil
Yes

Prevalent

Prevalent

Prevalent

Most

4
3

2
5

5

5

5

5

4

5

Most

4

2

Prevalent

2
–

2
–

Prevalent
Others

Prevalent

to build-on the existing recycling system, avoiding the
construction of facilities and systems which will impair
the performance of the informal sector.
3. Public Efforts at Reuse and Recycling
In recent years, there has been a surge of interest
in both waste reduction at source and recycling in
many countries/territories of the region such as
Australia, New Zealand (Box 14.5), the People’s
Republic of China (Box 14.6), Hong Kong, Japan,
Republic of Korea and Singapore. Recycling of selected
metals (both ferrous and non-ferrous) as a source of
secondary raw materials, is particularly prevalent in
importance in the region, with recovery rates reaching
around 20 per cent for aluminium, and over 40 per cent
for lead.
The People’s Republic of China, Japan, Hong
Kong, Philippines and Thailand have facilities for
non-ferrous metal recycling. Of estimated 3,673 tonnes
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of solid wastes generated daily in Metro Manila, about
300 tonnes or 8 per cent is recycled (Ganapin, Jr. 1991).
Salvaging and recycling of reusable materials for
industries are done in many cities. For example, the city
of Calcutta generates about 2,600 tonnes of solid waste
per day which, before reaching the dumping ground, is
reduced by 15 to 20 per cent by weight because of the
removal of metal objects, glass bottles, paper, plastics,
cloth, rubber, wood, unburnt coal and other
reusable materials by scavengers/waste-pickers (ESCAP
1990, 1993a). These materials are recycled to a large
number of small industries to manufacture marketable
products.
Recycling rates of various types of industrial
wastes in Japan is given in Table 14.8. Recycling rate
of waste metal is the highest (99.5 per cent) followed
by mine waste (87.9 per cent), wood waste (78.6 per
cent) and animal and vegetable leftovers (74.5 per
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B ox 14.5:

W aste R ecycling in A ustralia and N ew Zealand

Recycling to cope with millions of tonnes of plastic,
paper litter, bottles, cans and other rubbish is very common
in Australia and New Zealand. It is done at the source i.e.
at household, business or industry level and is being
promoted by the gover nments as wel l as private
entrepreneurs.
At governmental level, both Australia and New
Zealand have conducted a series of demonstration projects
to assist industries to examine their own waste streams and
set goals for waste reduction. Resource specialists helped
the companies to reduce waste generation, reuse materials,
recycle where possible, recover valuable down-stream
materials, and reuse resources before looking at disposal of
wastes. The 25 Auckland businesses involved in the New
Zealand demonstration achieved cost savings of 10 to
20 per cent each. One company achieved annual savings
of $900,000 after instituting a waste minimization scheme
costing $300,000. Similarly in Australia a food processing
company has begun using its food wastes in a fermentation
plant to make 50,000 litres of ethanol a day at prices
comparable with other fuels. It’s wastes were previously
discharged into a river as pollutants.
The government of New Zealand has also adopted a
“Going Green” programme to cope with the waste
generated during its own operations. The programme
promotes recycling of paper wastes, aluminum, plastic as
well as use of environmentally friendly products and

cent). In the Republic of Korea, as a response to
growing public concern and increasingly stringent
environmental regulations, many chemical process
industries/companies are actively seeking ways to
minimise waste generation. About 80 per cent of the
total amount of foundry wastes is re-utilised including a
portion sold for reuse in other industry such as
construction.
Many other countries and territories of the region
are also practising waste recycling and reuse of specific
materials. It has been reported (UNEP 1993) that the
average recovery rate of paper and board from
municipal wastes in the region as a whole increased
from 30 per cent in 1980 to more than 60 per cent in
the 1990; for glass, the average recovery rate rose from
20 per cent in 1980 to more than 50 per cent in 1990.
The range of commodities being considered for
recycling is also increasing in the region. For instance,
the selective collection and recovery of metals, plastics,
solvents, textiles and batteries is being encouraged in
many countries but little data on the level of recycling
these materials are available. Nevertheless rough
estimates put the recovery and recycling of batteries,
waste oil, solvent and plastic materials in the region at
around 35, 55, 30, and 40 per cent respectively
(Lee and Troxler 1991, UNEP 1993).

practices such as glass or pottery cups instead of disposable
ones. The programme has been institutionalized through
Going Green coordinators in government departments and
has led to monetary gains. Income from recycling go to
staff social clubs. One major achievement of the
programme is use by the government departments of
100 per cent recycled paper made in New Zealand.
The key to efforts towards waste control in Australia
and New Zealand are four ‘R’s; reduction, recycling, reuse
and repair. Reduction of packaging which makes up 40 per
cent of New Zealand’s municipal waste stream saves money
and eliminates wastage. Using a shopping bag rather than
getting plastic bags at the market saves money and the lives
of wildlife. Reusing means not junking a perfectly good
item because it is superseded by something flashier or more
in style. Repairing things which break like cars and
televisions and furniture also saves both money and a trip
to the dump. The successful endeavours of waste stream
reduction in Australia and New Zealand resulting from a
cooperative effort of citizens, governments and business
enterprises could be replicated in other countries of the
region for achieving great environmental benefits.
1. Government of Australia (1995), Australia Yearbook
1995.
2. Government of New Zealand (1992), New Zealand
Report to UNCED.

Source:

4.

Awareness Raising and People’s
Participation
Programmes to raise awareness for waste
minimisation and appropriate waste management have
been promoted by both Governments and NGOs in the
region. These have ranged from focused education
programmes to anti-littering campaigns. Media
coverage has been organised through advertisements in
newspapers, television and radio, as well as through
public information displays.
In some cases logos have been developed and
included in all visual advertisements. For example, the
Magic Eyes Anti-Littering Campaign in Bangkok,
Thailand, promoted by Thai Environmental and
Community Development Association used two black
eyes (magic eyes) as the logo of campaign. It was
considered that the presence of these eyes in the city of
Bangkok will remind residents to keep the city clean.
The campaign (targeted at young people and school
children) following the success in Bangkok has been
extended to other urban and rural areas.
Many programmes on waste management have
also been promoted through public and community
participation. Such programmes involved cooperative
arrangements between communities and government
agencies, whereby the communities collect and deposit
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B ox 14.6:

The People’s R epublic of C hina’s N ew Em phasis on W aste R eduction

The primary source of the People’s Republic of
China’s hazardous waste is the chemical, metallurgical, oil,
mining, pharmaceutical, electric and other industries. In
1993, the People’s Republic of China produced about
620 million tonnes of industrial solid waste (not including
those from town and township enterprises), about 10-20
per cent of which is hazardous.
Little effort was made to prevent industrial pollution
or to remediate its effects before the 1970s as the country
emphasized economic growth, resulting in too great a
production of heavily polluting industry, including smallscale family and township enterprises with little incentive or
ability to control the polluting emissions and discharges.
However, the government in recent years have laid a great
emphasis on the need to prevent and remediate industrial
pollution while the national economy develops. The
country has lately been able to keep emissions in check
and improve hazardous waste disposal through an evolving
environmental policy that emphasizes “reduction,
reclamation and detoxification.”
The government is making attempts to reduce the
total amount of direct emissions and hazardous waste by
encouraging industry to use state-of-the-art minimization
technology and specific restrictions on the amount and kind
of waste that can be discharged through the full
implementation of the 1984 legislation “Rules on the
Prevention and Cure of Water Pollution.” The regulation
specifically prohibits the dumping of toxic chemicals and
residues and seeks to prevent the poisoning of
groundwater, rivers and the marine environment. In related
regulations, toxic substances like mercury, cadmium and
lead, as well as other chemicals and heavy metals in
industrial waste that can be absorbed by plant and animal
life and have both short and long-term detrimental effects
on human health, have been restricted.
The second vital aspect of the government’s
environmental policy is the legislation/regulations that
promotes the recovery of vast amount of resources which
are currently being discharged as waste. The regulations
encourage industry to adopt advanced technology to
recover and reuse various types of wastes. The recovery
effort is encouraged through economic incentives, including
preferential policies, local cooperation to provide a good

wastes at designated central collection points from
where the waste collection departments of the local
governments pick these up for transport and disposal.

D.

R ole of the Private Sector
1.

Private Sector Involvement in Municipal
Waste Management
A powerful means of improving efficiency, is to
introduce the involvement of the private sector in
delivery of MSW management services. Municipal
services including waste collection, haulage, disposal,
vehicle maintenance and street cleansing are
increasingly being exposed to private sector competition
in ESCAP countries. Studies carried out in the USA and
parts of Western Europe have tended to show that
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match between those industries with reclaimed waste and
those that can make use of it, and a limited free market for
reclamation products. Presently, about 40 per cent of
industrial waste is reused; in Beijing almost half of all waste
is reclaimed. The chemical industry, in particular, has
achieved remarkable success in reducing the amount of
hazardous wastes. Steps have also been taken to regulate
ocean dumping of hazardous waste and to create
permanent storage and/or secured landfills for disposing
hazardous waste.
Moreover, the People’s Public of China has adopted
the “cradle to grave” regulatory philosophy of many
western nations to minimize both short and long-term
contamination potentials of hazardous waste. It has been
emphasized that toxins must be monitored, managed and
controlled at every step of the way from generation to
disposal. The country has adopted a three-tiered approach
to hazardous waste management: first reducing the amount
produced, then reclaiming and reusing as much as possible
and finally, ensuring that its disposal has a neutral effect on
the environment. National Environmental Protection
Agency has also put restrictions on the kinds and quantities
of wastes that may enter into the People’s Republic of China
to prevent the transboundary movement of hazardous waste.
Results of of the People’s Republic of China’s new
emphasis on waste reduction are already apparent. For
example, the volume of mercury, chromium and arsenic in
industrial wastewaters have been reduced by 30 to 40 per
cent. There has been a dramatic reduction in the amount
of both liquid and solid waste produced by industry: from
260 million tonnes of liquid waste and more than
105 million tonnes of solid waste in 1985 to less than
240 million and 30 million tonnes respectively, in 1993. By
proper monitoring of 3,000 heavily-polluting industrial
enterprises, the Environmental Protection Agency of
People’s Republic of China hopes to control 60 to 65 per
cent of the total polluting emissions and discharges by
1995.
Source:

Deyong, K. and Jiang M. (1994). The People’s
Republic of China’s Evolving Environmental Policy
Calls for Hazardous Waste Reduction. Journal of
Pollution Prevention. Asia/Pacific Edition, Vol. 2,
No. 3, pp. 18-19.

privately operated waste collection can be significantly
more efficient than publicly operated services.
Both public and private MSW collection systems
are prevalent in many cities of the region like Greater
Bombay, Metro Manila, Kuala Lumpur, Singapore, Seoul
and Nagoya (Lee 1992). Main reasons for involvement
of the private sector in provision of MSW services are:
reducing the cost of public services to consumers;
improving the quality of the service; increasing
efficiency by promoting competition; encouraging
entrepreneurship; innovation and adoption of new
technology; checking interruption of service; and
responsiveness to cost control.
A survey of the extent of private sector
involvement in delivery of MSW management services
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Table 14.8:

Table 14.10:

Recycling Rates of Various
Industrial Wastes in Japan
(FY 1987)

Types of industrial waste

Recycling rate
(Per cent)

Cinders
Sludge
Waste oil
Waste acid
Waste alkali
Waste plastic
Waste paper
Waste wood
Waste textile
Animal and vegetable leftovers
Waste rubber
Waste metal
Waste glass and ceramic
Mine waste
Waste construction material
Dust and soot
Treated for disposal

34.2
13.6
28.0
16.1
24.1
26.5
32.4
78.6
33.3
74.5
14.3
99.5
47.9
87.9
15.1
58.2
0

Total

55.4

Source:
Remarks:

Collection Vehicles in Use in
Selected Cities of the Asian and
Pacific Region

City

Number of vehicles (per cent)
Direct Management

Private contract

Total

Greater Bombay
Metro Manila
Kuala Lumpur
Penang
Seoul

134
136
336
25
540

(18.0)
(24.3)
(87.5)
(33.8)
(54.8)

610
396
48
49
446

(82.0)
(75.7)
(12.5)
(66.2)
(45.2)

744
532
384
74
986

Nagoya

102

(33.2)

205

(66.8)

307

Source:

Fernandez, A.L. (1993). Public – Private Partnerships in
Solid Waste Management. Regional Development
Dialogue. Vol. 14, No. 3, UNCRD, Nagoya, Japan.

in six cities was conducted in 1992. Its results are
presented in Table 14.9 (Fernandez 1993). These
figures do not reflect the total payload capacity. In
terms of collection workers (Table 14.10), there is a
sharp difference between Greater Bombay and the
three other cities. Except in Greater Bombay, the
proportion of workers in the public sector is much
greater than in the private sector.
As SWM typically consumes a large proportion of
a municipal budget and resources, local authorities are

Number of collection workers (per cent)
Direct Management

Private contract

Total
5,565

Greater Bombay

1,316

(23.6)

4,249

(76.4)

Metro Manila

3,000

(84.6)

546

(15.4)

3,536

Kuala Lumpur

1,251

(87.4)

180

(12.6)

1,431

Seoul

5,122

(67.2)

2,502

(32.8)

7,264

Source:

JEA (1992) Quality of the Environment in Japan. Tokyo.
Surveyed by the Ministry of International Trade and
Industry, Japan.

Table 14.9:

City

Collection Workers in Selected
Cities of the Asian and Pacific
Region

Fernandez, A.L. (1993). Public – Private Partnerships in
Solid Waste Management. Regional Development
Dialogue. Vol. 14, No. 3, UNCRD, Nagoya, Japan.

often first interested in privatisation as a means of being
released from this responsibility. However, it is
important to recognise that privatisation of MSW
management services is different from privatisation of
nationalised industry, in that it does not involve the
transfer of responsibility for delivery of the service.
This is due to the fact that MSW management is a
‘public good’, with the provision of an adequate service
being for the direct benefit of society at large rather
than individual waste generators. Thus, the public
sector has to finance and control SWM activities at all
times, in order to ensure the greater public good.
Contracting-out operational aspects of the service is,
however, desirable in terms of efficiency and service
quality, as long as the performance of the contractor is
monitored through a set of strictly defined performance
criteria.
2. Private/Public Sector Cooperation in the
Provision of Hazardous Waste Treatment
and Disposal Facilities
Countries in the region are e xperiencing
significant problems in attempting to successfully
implement hazardous waste treatment and disposal
facilities. Without legislation and enforcement to
encourage proper disposal of wastes, industry cannot
be expected to volunteer to pay additional treatment
and disposal costs, and without suitable facilities for
disposal of such wastes, industry cannot be expected to
comply with legislation. Moreover, where industry is
not used to paying for disposal of their wastes, and is at
risk of losing competitive advantage by doing so, it is
extremely difficult to attract inward investment from the
private sector for development of such facilities.
Recent experience in the successful development
of hazardous waste treatment and disposal plants in
selected countries within the region has highlighted the
benefit of public/private sector cooperation in provision
of hazardous waste treatment and disposal facilities. In
such a partnership the objective of the public sector
authority is to protect the quality of the environment
and public health, and that of the prospective contractor
to provide this service at a reasonable rate of return.
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14.5:

Scavengers (Rag pickers) help greatly in recycling of waste.

The level of assurance given to contractors that
they will make a reasonable rate of return on their
investment by setting up hazardous waste treatment
and disposal facilities differs from case to case. In
Hong Kong, the investment risks of the contractor for
the centralised Chemical Waste Treatment Centre were
effectively removed by a Government commitment to
pay all capital and operating costs of the plant, and
recover these costs themselves through taxation. In
Indonesia, as highlighted earlier, support was given in
the form of free land, active assistance during feasibility
and implementation, and provision of credit guarantees
and preferential investment concessions. In Thailand, a
simple shared treatment facility was constructed by the
public sector, operated successfully for a period of time,
and then contracted-out to the private sector once
customers had become used to paying for their
disposal.
In cases where governments have adopted a
more passive approach to encouraging development of
facilities, merely stating that they would enforce the
compliance of industry with a prospective facility, there
has been little or no progress in implementation of
shared or centralised hazardous waste treatment and
disposal facilities.

E.

Financial M anagem ent

1. Costs of Solid Waste Management
In many areas costs attributable to waste
management consume a significant portion of a
municipal budget. In some instances 30-40 per cent of
total municipal expenditure is allocated to collection,
transfer and disposal of MSW alone.
The unit costs of waste management in the
region is highly variable, and totally influenced by local
levels of service coverage, service performance, and
technological sophistication. It has been estimated that
in lower income areas costs of public cleansing, solid
waste collection, transfer and disposal (i.e. excluding
public cleansing) are typically US$ 49-98/ton, in middle
income areas US$ 98-235/tonne and in high income
areas US$ 240-430 (Cointreau-Levine 1994).

360

The costs of disposal as a proportion of total
costs is also highly variable. Available data suggests that
disposal costs (to landfill) are typically only 2-3 per cent
of total costs in lower income countries, 3-4 per cent in
middle income countries and 6-12 per cent in higher
income countries. With an effective disposal system in
place, these figures would suggest the proportion of
disposal costs to be around 10 per cent of total MSW
management costs (including public cleansing).
2. Sources of Funds
The following four sources of funds are drawn
on to finance SWM.
•
general revenues from local authorities;
•
locally generated revenue through specific direct
or indirect SWM charges;
•
state (and central government) grants and loans;
and
•
external aid.
In the majority of areas, finances for SWM are
provided from general municipal budgets. However,
specific charges for SWM are becoming more common.
Whereas the first two sources of funds are
typically under the control of local authorities, and
reasonably predictable, the latter two tend to be
uncertain from year to year, and outside the direct
control of the authority delivering the service. The
heavy reliance, both now and in the future, on locally
generated revenues within MSW management systems
in countries within the ESCAP region is therefore
evident.
3. Options for Collecting MSW Management
Revenues
Municipal budgets within most countries in the
ESCAP region are often inadequate and overstretched.
There are, however, various approaches being used to
expand this revenue base in the region. These include:
•
indirect revenue collection via an existing tax
(such as on property or sales);
•
collection through indirect charges (such as
linking a waste management service charge to
electricity or water bills); and
•
direct charging of waste generators (mainly for
commercial waste generators).
The work done in Bandung, Indonesia funded
by a loan from the Asian Development Bank (ADB) to
provide new systems for achieving full cost-recovery is
a notable example of an indirect MSW management
charge (Fernandez 1991 and 1993). Full cost-recovery
was included as a covenant of two other ADB loans
which funded capital works to upgrade the system.
SWM was controlled by a public cleansing authority
(Perusahan Daerah Kebersihan (PDK)), an independent
public enterprise headed by a Director appointed by
the Mayor. A tariff structure was initially prepared by
consultants in 1982, and consequently approved. With
an assumed level of non-collectable at 10 per cent
(on the conservative end), the unit tariff rate per month
was computed. An average service cost of approxi-
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mately Rp 1,000 per month was assessed for each
household; it was noted that cross-subsidy by the
affluent citizens to the poor was inevitable for running
the system.
At present, user fees are charged by including
them in the electric bills in the form of ‘payment
points’. The payment point system does not censure
those who are unable to pay. A simple request is made
to the customer who pays the electric bill to also pay
for the solid waste service. The computerised electric
billing system lists 255,000 customers against PDK’s list
of 40,000. The city has had a communal system of
MSW collection which is reinforced by local community
organisations (LSMs). Funds are provided to the LSMs
by the city. As of now, LSMs levy a fee for the
following: solid waste collection in the community and
transfer service; community security service;
maintenance of community facilities; and installation of
community facilities.
The Director-General of Human Settlements of
the Government of Indonesia has issued a directive that
payments for solid waste collection should be from
0.7 per cent to 1.0 per cent of household income. With
this as a barometer, some degree of success to recover
costs has been possible.

B ox 14.7:

Forms of direct charging common in the region
are the ‘value-based collection system’ in Singapore and
the ‘pay-as-you throw (consumer-pay system)’ in Japan
(Box 14.7).
4. Financing Hazardous Waste Treatment and
Disposal
A particular problem in establishing an
environmentally sound system for management of
hazardous wastes is how to finance the development
and operation of treatment and disposal facilities. The
capital costs for such facilities are typically in the range
of US$ 50-200 million, while typical treatment charges in
Europe and the US vary between US$ 100-2,000 per ton.
For many governments within the ESCAP region,
public sector investments of this magnitude are out of
the question, so that finance would have to come either
from the private sector or an international lending
institution, with the loan underwritten by an income
stream from the private sector.
The management and shareholders of private
sector companies in the market of investing in
hazardous waste treatment and disposal will only
develop facilities if the government of a particular
nation gives some assurance as regards the income
stream of the facility. That is, they require a high

Innovative M ethod for C ost R ecovery of G arbage D isposal in Japan

Japan’s ever growing garbage is posing a big
environmental problem. Japanese urban residents in 1992
threw away about 37.6 million tonnes of garbage or more
than 1.1 kg per person per day according to a report by the
Japanese Association of City Mayors (JACM). This is an
increase of nearly 40 per cent over 10 years.
The real culprit behind Japan’s rising tide of garbage
is the excessive amount of wrapping and packaging used
by manufacturers. Packaging offered by Japanese shops is
unparalleled in other nations. For example, it is not
unusual to find gift cartoons of biscuits individually
wrapped inside their boxes, nestled in corrugated papers
inside a plastic bag in a tin or box, covered with wrapping
paper and presented in a shopping bag. Basic grocery
items like fruits, even single carrots, often come individually
wrapped in cellophane. The retail industry in Japan has
started showing environmental concerns and taking steps in
this regard. For example, Isetan is trying to cut the amount
of paper wrapping to one third in 1994. The Tokyo branch
of British cosmetics chain – the Body Shop – has gone a
step further – it doesn’t wrap anything. Nevertheless, in
Japan’s tradition and gift culture, it is sometimes difficult to
avoid excessive packaging. Japanese want their gifts
elaborately wrapped. So, the shop-owners are trying to
meet their customer’s wishes while taking a more
environmentally responsible steps towards packaging, but
according to some shop-owners, it is not always easy to
strike a balance. One effective way of tackling wrapping
waste and promoting environmentally friendly attitudes
would be to tax companies.

To call for disposal of wastes by individuals and
businesses, Japan has 616 garbage dumps with a total
capacity of 335 million cubic metres. However, most of
them are about 65 per cent full and are likely to reach
saturation within another six years. Most of Japan’s rubbish
is dumped on land but an unknown quantity is also
washed out by rivers to the sea. Japanese scientists had to
place satellite-linked buoys around the country to help
trace the destination of garbage drifting into the Pacific.
Faced with such problems, the Japanese government is
grappling for ways of reducing the amount of rubbish
thrown by the households. The JACM is pushing the idea
of a pay-as-you throw system whereby consumers pay to
have their rubbish collected. A consumer-pay system forces
people to think carefully before throwing rubbish. This
would make people realize that the garbage disposal is not
the sole responsibility of the local government, but
individual households and private businesses must also
share the burden. Out of 663 cities accounting for about
80 per cent of the Japanese population, only 53 cities have
adopted the system and currently levy a charge for garbage
collection, but many others are considering to introduce the
system. One city which introduced the consumer-paysystem reduced the amount of garbage by almost half over
several years.
These innovative methods using a combination of
economic instruments for cost recovery of garbage disposal
and reducing excessive packaging are likely to reduce the
gravity of the problems in the near future.
Source:

ESCAP (1993-94). Environment News Briefing. Vols. 11
and 12, Nos. 1-12, Bangkok.

361

C H A PTER FO U R TEEN

degree of confidence that sufficient wastes will be
delivered to the plant at a high enough price to provide
a return on the investment.
Collecting sufficient revenue for such plants is a
challenge in the vast majority of countries. In practice,
two major methods can be used for collection of
revenues for hazardous waste management:
•
levying a direct charge on waste generators,
commonly in the form of a gate fee paid to an
operator of a facility, or annual service charge for
use of a shared treatment facility;
•
levying an indirect tax on waste generators,
linking it with raw materials imports, raw materials
consumption, products or licensing payments.
In countries with hazardous waste treatment
facilities, given the difficulties in securing payment from
industry who are accustomed to free disposal, indirect
charges tend to be more favoured such as in the
Republic of Korea.
The Waste Treatment Charge System in the
Republic of Korea was established by Article 19 of the
Act relating to the promotion of Conservation and
Reutilisation of Resources, under which, manufacturers
or importers are obliged to bear the costs for the
treatment and disposal of wastes generated from their
products. The charge is based on the cost of disposal
of the waste items. Currently the system is applied to
9 items and 25 products, including pesticide and
cosmetic containers, biscuits and chewing gums,
batteries, fluorescent lamps, etc. These charges are
channelled into a Waste Management Fund which is
used for projects such as reutilisation of wastes,
establishment of wastes disposal facilities, and other
programmes that are developed to reduce the quantity
of wastes generated.

F.

R egional Support for N ational
A ctions

International and regional UN agencies, the
World Bank and Asian Development Bank have been
providing technical assistance and project financing for
SWM in the countries of the Region. In addition, a
number of pilot projects on urban waste management
have been undertaken under the Urban Management
Programme, executed by United Nations Centre on
Human Settlements (Habitat) and World Bank with
UNDP funding.
Similar projects have been undertaken by the UN
ESCAP independently and in collaboration with
CITYNET. A project, ‘development of Methodologies,
Guidelines and Human Resources for Hazardous Waste
Management in the Developing Countries of ESCAP
Region’ was recently undertaken by ESCAP. Under the
project, a Workshop on Hazardous Waste Management
in Asia and the Pacific was organised in August 1993 in
Bangkok, which recommended that:
(i) The Governments of the region initiate and
strengthen action of policy planning, legislation and
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creation of database on the quality and quantity of
wastes being generated and take the necessary steps for
the minimisation, recycling and proper disposal of these
wastes. Necessary steps should also be taken for
training of personnel and public awareness in this
direction; and
(ii) The ESCAP Secretariat, in consultation with
other United Nations agencies and the members and
associate members of ESCAP, should develop a
comprehensive database on hazardous waste
management for the region.
Another product of the project is the development
of a Manual for Hazardous Waste Management, which
would provide guidance to government experts in
developing countries of the region on hazardous waste
management.
A further project on illegal traffic in cooperation
with UNEP (Preliminary Assessment of Illegal Traffic in
Toxic and Dangerous Products and Wastes in the
ESCAP Region) was designed to implement the UN
General Assembly resolution. The resolution requested
each regional commission to contribute to the
prevention of the illegal traffic in toxic and dangerous
products and wastes by monitoring and making
regional assessments of this illegal traffic. Under the
project, an expert-level workshop was held in Tokyo
in March 1994 (ESCAP/UNEP 1994) which made
recommendations in six areas: (i) national controls;
(ii) institutional capabilities; (iii) non-governmental
organisations; (iv) promotion of regional cooperation;
(v) establishment/strengthening of analytical
laboratories; and (vi) promotion of education.
A project currently being implemented is
‘Capacity building in Industrial Audit for Waste
Minimisation’. It was started in June 1994 and stipulates
the review of existing methodologies and guidelines for
waste minimisation techniques and waste audit
procedures.
A further initiative underway in the ESCAP region
is the East Asian Seas Programme, set up for the
prevention and management of marine pollution. This
programme, set up by the United Nations Development
Programme (UNDP) with financial assistance from the
Global Environment Facility (GEF), and executed by the
International Maritime Organisation (IMO), provides
technical support to East Asian countries in addressing
their marine pollution problems. Improvement of
hazardous waste management and reduction of
discharges of such waste into marine environment is
the prime focus of the programme.

V.

C O N C LU SIO N

This Chapter has highlighted the wide range of
issues influencing the development of municipal and
hazardous waste management in the region. Some
countries in the region already have well developed
waste management systems, although those countries
which do not, will need to continue to improve the

SO LID W A STE

14.6:

Incineration is a method often used for waste disposal in small
islands.

quality and efficiency of the waste management
services.
Any waste management initiative will need to
include institutional strengthening at a national and
local level (for comprehensive policy initiatives,
expansion of regulatory powers and enforcement of
compliance, and improvement of implementation);
development of suitable collection, transfer and
disposal facilities (upgrading existing facilities to meet
higher environmental standards and developing new
facilities); and improvement of management standards
(involving the private sector in the delivery of services).
The limited availability of finance for improving
the standard of waste management in the region is,
however, a significant constraint. Paradoxically, there is
a need for lower income countries to increase costs of
waste disposal to meet higher standards of
environmental performance. However, given that
disposal costs only represent a small proportion of total
costs of waste management, relatively small increases
in the efficiency of collection services can be seen to go
a long way to providing the additional revenue
required.
Higher expenditure on waste collection in lower
income areas are also likely to be necessary, in order to
allow expansion of service coverage to currently
unserved areas. These costs can, however, be kept to a
minimum through encouraging the active involvement
of the informal sector in primary waste collection and
materials recovery.
Strengthening of manpower and technical
capabilities is also of key importance. Although some
countries have developed waste manageme nt
masterplans at the national or local level, there is often
a lack of trained personnel at the local level to
implement these programmes.
In many countries of the region, waste
management (in particular waste disposal) projects are
not considered a national priority. Inadequate funding,

legislation and enforcement by local authorities and
low degree of coordination among different sectors
and agencies concerned have constrained waste
management programmes in many countries. Even in
countries where enabling legislation is sometimes in
place, compliance is seldom monitored or enforced.
Lack of public support is also a major obstacle in
solving waste problems. This is due to lack of public
awareness and insufficient attention to community
participation in waste management. The key to
successful waste management may not be the funding
alone, but the energies and resources of the community.
Experiences of industrialised countries in
municipal solid and hazardous waste management can
serve as examples of how capabilities can be developed,
existing methods modified, new technologies and
management strategies adopted to suit local conditions
and thus achieve a higher level of self-sufficiency.
Countries within the region should, however, be wary
of importing legislation, management methods and
technology which is inappropriate to their needs. In
particular, project planners should be extremely
cautious of spurious claims of some technology
manufacturers promising to provide a technical fix to
the problem.
Many countries have opted to engage private
companies for waste collection, treatment and disposal
services. The benefits of private sector involvement
include efficiency and consistency in waste collection,
improved quality of services and cost savings. It is
important to remember, however, that the responsibility
for ensuring waste management to acceptable standards
must always rest with the public sector, with the private
sector being used to carry out operational functions.
Thus there is likely to be a continuing and expanding
role for regulation, monitoring, enforcement and
revenue collection by the public sector.
Source reduction, reuse and recycling of wastes,
and low or non-waste technologies, are important
components of any waste management strategy.
Recycling, resource recovery and waste minimisation
not only slow the consumption of natural resources and
limit pollution loadings, but they also markedly reduce
the costs to society of proper waste management.
Waste management is a precondition for sound
public health and well-being, better environment and
sustainable development. Proper management of
wastes is essential to ensuring the security of natural
resources, minimising environmental health impacts
and the risk of disease transmission, and preserving the
quality of the environment, in the Asian and Pacific
region. However, the development of environmentally
sound, technologically feasible and financially viable
waste management systems should be the ultimate goal
of the region.
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Improved technology for international trade also needs to be accompanied by sustainable trade regimes.
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I.

IN TRO D U C TIO N

Promoting liberal trade while maintaining and
strengthening protection of environment and natural
resources is one of the great policy challenges of the
decade. At a high level of abstraction, there is no
fundamental conflict. International trade contributes to
economic growth, while growth, in turn, increases the
demand for environmental quality and provides the
financial resources for environmental protection. At a
less abstract level, an open trade regime encourages the
import of pollution abatement and environmental
protection equipment and technology, allowing
cost-efficient attainment of environmental objectives.
Nevertheless, there are points at which trade and
environmental objectives are in potential conflict. If left
unattended, these conflicts can weaken the trade
syste m and become an obstacle to sustainable
development. It is useful to sort these tradeenvironment issues into four categories, providing a
framework for interpreting the trade-environment issues
addressed in the chapter. They are: the international
competitive effects of environmental regulations; the
trade effects of environmentally related product
standards and related ecolabelling and ecopackaging
regulations; the use of trade measures to secure
international environmental objectives; and, the effects
of trade on environment and natural resources.

II.

A.

PRO FILE O F R EG IO N A L TR A D E,
IN V ESTM EN T, A N D TR A D E PO LIC Y

B.

Trade

1. Regional Trade Trends
Generalisations concerning trade and environment within the region are difficult because of the great
diversity with regard to the growth, direction, and
commodity composition of trade. The following tables
and graphs concentrate on the developing economies
of the region, with some data at the sub-regional and
national level.
Table 15.1 shows the world export: GDP ratio to
be 0.16. In general, the Asian and Pacific ratios exceed
this average, with the ratio of all developing countries
of ESCAP to be 0.22. Singapore reaching an export:
GDP ratio of 1.58. The People’s Republic of China, a
primarily continental economy, is somewhat lower at
0.22, but the island economies of the Pacific exceed the
average at 0.29. Table 15.1 also displays annual per
cent export growth for the five-year period, 1987-1992.
The world average is 9.4 per cent; ESCAP developing
countries average is somewhat higher at 12.7 per cent.
All parts of the region exceed these rates. ASEAN
annual export growth is a remarkable 24.0 per cent;
The People’s Republic of China, starting from a low
base, achieved annual growth of 22.9 per cent over the
same period. The economies of the Pacific, reliant on
natural resource exports, failed to match world export
growth. The importance of trade relative to GDP

Table 15.1:

Exports/GDP and Average Annual
Growth of Exports

B ackground

An examination of trade and investment data
sheds some light on trade-environment issues in the
region. Specifically, rapid increases in trade or trade
patterns skewed toward resource-intensive and
pollution-intensive goods may add additional
environmental stress. This also applies to foreign direct
investment in the region. Furthermore, increasing
reliance on international trade raises the issue of
environmentally related product standards and
ecolabelling schemes in overseas markets.
Declining terms of trade may also contribute to
abusive natural resource and environmental practices,
as countries attempt to compensate for export price
declines with increased volume of exports. Restricted
access to developed country markets, for example
through the Multi-Fibre Arrangement (MFA), can also
encourage excessive reliance on natural resource
exports to maintain foreign exchange earnings. Also,
the structure of import protection in developed country
markets, which offers higher levels of protection in
processing and final goods manufactures, distorts
developing country production and exports toward
primary and unprocessed goods. The Uruguay Round
Agreements, which phase out the MFA and reduce tariff
escalation, will improve this situation, but only
gradually.
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Country/Territory/
Area

Export/GDP
1991

Per cent Export Growth
1987-1993

World

0.164

9.4

Developed ESCAP

0.154

10.5

Japan

0.102

9.7

Pacific

0.154

12.3

Australia
New Zealand
Developing ESCAP

0.216

12.7

Asia (excluding PR China)

0.267

16.3

West Asia

0.12

8.6

South and South-East Asia

0.388

19.0

ASEAN

0.528

24.0

Other

0.349

10.3

(memo: NIEs)

(0.905)

(26.7)

Hong Kong

(1.467)

(29.3)

Indonesia

(0.293)

(19.6)

Malaysia

(0.864)

(25.4)

Singapore

(1.58)

(27.6)

PR China

0.223*

22.9

Pacific

0.287

7.6

UNCTAD Handbook of Inter national Trade and
Development Statistics, (New York: UN 1994), Tables 1.1
and 6.1.
* Gross National Product.
Source:

TR A D E

and the reliance on trade as an engine of growth in
many of the countries in the region suggest that the
trade-environment issue is of considerable importance
in the Asian and Pacific region.
Table 15.2 summarises the direction of exports
and imports for South and South-East Asia, and
Table 15.3 shows how these patterns have changed
over the 1980-1991 period. For South and South-East
Asia, the largest markets are still the European
Community, the United States and Japan. Nevertheless,
intra-Asian trade among the developing economies is
substantial at 28.7 per cent of the total trade, or 36 per
cent when the People’s Republic of China is included.
Tables 15.2 and 15.3 confirm the increasing importance
of intra-Asian trade, but also show the continued
integration of the region with the larger world
economy. These data suggest that even though intraAsian trade has risen in absolute and relative terms,
developed country markets remain of critical
importance. It follows that trade-environment policies
adopted in these export markets will be of considerable
interest to countries of the region.
2. The Commodity Structure of Trade
The environmental consequences of trade
depend in part on the commodity structure of trade,
with natural resource exports incurring a somewhat
different set of environmental costs and stress than
capital or technology-intensive manufacturing. For this
chapter natural resource intensive goods are defined as
food, agricultural raw materials, fuels and ores and
metals. Table 15.4 sets out the basic commodity
structure of exports for selected countries and country
groups in the region. The table shows sharp differences
among countries. For example, manufacturing
dominates in the Republic of Korea, while within the
six island countries of the Pacific natural resource
exports, both food and agricultural raw materials,
predominate.
The most striking feature in the commodity
composition of Asian and Pacific exports however, is
the decline in the ratio of natural resource exports to
total exports in all countries over the period 1980-1992
(see Table 15.5). Measured in percentage change,
declines are substantial throughout ASEAN, in the
People’s Republic of China, and in South Asia, perhaps
reflecting the boom in manufacturing exports in these
countries over the same period.
The structure of Asian and Pacific imports is of
less direct environmental significance, as the proximate
burden of environmental stress is borne in the country
of origin and export, rather than by the importing
country. Nevertheless the composition of imports casts
light on the restructuring that has taken place within
the region. Table 15.6 shows manufacturing to account
for between 41 per cent of imports (Bangladesh) to
87.2 per cent (Hong Kong), while Table 15.7 shows the
changing import share of dif ferent groups of
commodities by country, demonstrating great variation

Table 15.2:

Imports to and Exports from South
and South-East Asia, 1991
(in percentage)

Region/Area/Country

Imports

Exports

Developed

57.0

58.2

European Community

15.4

18.5

United States

13.8

22.5

Japan

22.9

13.4

Developin g

32.7

33.0

Asia

30.8

28.7

West Asia

4.3

3.3

26.5

25.4

Pacific

0.1

0.2

Socialist Coun tries of Asia
(Mostly PR Ch in a)

9.8

7.1

South and South-East Asia

Source:

UNCTAD Handbook, Table 3.3.

Table 15.3:

Change in Imports and Exports of
South and South-East Asia,
1980-1991
(Percentage points)

Region/Area/Country

Imports

Exports

Developed

+1 .9

-4.0

European Community

+0.9

+1.3

United States

-1.8

+1.6

Japan
Developin g

+2.4
-6.0

-6.5
+0.5

Asia
West Asia

-6.1
-12.8

+2.3
-2.0

South and South-East Asia

+6.7

+4.3

Pacific
Socialist Coun tries of Asia
(Mostly PR Ch in a)

+0.0

-0.2

+5.7

+5.2

Source:

UNCTAD Handbook, Table 3.2.

across the region. For example, the share of imports
accounted for by manufactures increased by 24 per cent
in Thailand over the 1980-1992 period, but fell by
27 per cent in Bangladesh. The latter may reflect
increased imports of fuel but also of agricultural raw
materials for use in the textile industry.
It should be noted that imports of hazardous
materials or of obsolete technology can of course create
pollution and environmental stress in developing
countries. Unfortunately trade classification systems
cannot readily identify such goods. Even when the
potential for environmental harm is inherent in the
product – for example pesticides – trade data give no
indication on the manner in which the product or
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Table 15.4:

Export Structure by Commodity Groups, 1992
(Percentage share)

Country/Area/Group

Natural Resource Intensive*

Manufactures

Unallocated

84.1
52.3
39.0
27.0
22.0
33.3

15.5
47.5
60.6
41.3
76.7
65.5

0.4
–
0.4
31.7
1.3
1.2

1.1
0.8

7.2
7.1

92.0
92.8

0.7
0.1

–
0.1
–
–
–
3.0

0.2
41.3
–
–
–
–

62.0
82.9
87.8
94.3
71.7
91.3

37.5
1.5
3.3
–
20.3
3.0

0.5
15.6
8.9
5.7
8.0
5.6

0.4
5.5
2.8
1.2

–
1.7
4.3
0.2

18.7
20.8
24.9
21.0

81.2
78.7
73.5
78.8

0.2
0.5
1.6
0.3

All Food
Items

Agricultural
Raw Materials

Fuels

Ores and
Metals

Total

–
10.2
10.7
17.3
5.6
27.1

–
4.6
11.3
1.5
1.8
4.5

84.0
33.3
15.5
2.4
13.0
1.0

0.1
4.2
1.5
5.8
1.6
0.7

3.9
2.9

1.5
1.2

0.7
2.2

Pacific
Fiji
Papua New Guinea (1990)
Samoa (1990)
Solomon Islands (1991)
Tonga (1991)
Vanuatu (1991)

59.8
27.6
86.7
50.5
71.7
79.7

2.0
13.9
1.1
43.8
–
8.6

Oth er Asian Coun tr ies
Bangladesh
PR China
India
Pakistan

12.6
11.3
16.2
9.9

5.7
2.3
1.6
9.7

ASEAN
Brunei Darussalam (1989)
Indonesia
Malaysia (1991)
Philippines
Singapore
Thailand (1991)
Oth er NIEs
Hong Kong
Republic of Korea

Source:
UNCTAD Handbook, Table 4.1.
* Natural Resource Intensive defined as SITC 0-3+68.

Table 15.5:

Export Share Change by Commodity Groups, 1980-1992
(Percentage change)

Country/Territory/Group

Natural Resource Intensive
All Food
Items

Agricultural
Raw Materials

Fuels

Ores and
Metals

Manufactures

Unallocated

Total

Percentage change
ASEAN
Brunei Darussalam (1989)
Indonesia
Malaysia (1991)
Philippines
Singapore
Thailand (1991)

–
2.6
-4.3
-18.6
-2.5
-19.9

–
-9.5
-19.6
-4.6
-8.5
-6.7

-16.0
-38.6
-9.2
1.7
-15.9
0.9

–
0.3
-8.7
-14.8
-0.8
-12.9

-15.9
-45.2
-41.8
-36.3
-27.7
-38.6

15.5
45.2
41.8
20.2
33.6
40.3

0.4
0.4
0.1
16.0
-5.9
-1.7

2.5
-4.5

1.0
-0.2

0.6
1.9

-0.4
-0.2

3.7
-3.0

-3.7
3.3

-0.1
-0.3

-30.9
-13.4
-5.3
-21.1
-21.4
-17.9

-0.1
7.3
-4.8
16.7
–
7.5

–
–
–
–
–
3.0

0.1
-7.8
–
–
–
–

-30.9
-13.8
-10.3
-4.4
-24.8
-8.3

36.1
-0.5
1.4
–
16.8
2.7

-5.2
14.4
8.9
4.4
7.9
5.5

0.1
-13.8
-12.0
-13.6

-13.0
-5.0
-3.4
-10.8

-.4
-10.8
2.4
-5.9

–
-1.7
-3.2
-0.2

-12.5
-31.3
-16.2
-30.5

13.6
31.2
14.9
30.6

-1.0
0.1
1.3
0.0

Oth er NIEs
Hong Kong
Republic of Korea
Pacific
Fiji
Papua New Guinea (1990)
Samoa (1990)
Solomon Islands (1991)
Tonga (1991)
Vanuatu (1991)
Oth er Asian Coun tr ies
Bangladesh
PR China
India
Pakistan
Source:
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Table 15.6:

Import Structure by Commodity
Groups, 1992

Country/Territory/
Group

Natural resource
intensive*

Manufactures

Unallocated

Percentage share
ASEAN
Brunei Darussalam (1989)
Indonesia
Malaysia (1991)
Philippines
Singapore
Thailand (1991)

21.3
23.6
15.5
27.9
22.7
22.6

78.2
76
83.9
55.7
76.4
75.2

0.5
0.4
0.6
16.3
1
2.3

Oth er NIEs
Hong Kong
Republic of Korea

12.4
36.3

87.2
63.2

0.4
0.4

Pacific
Fiji
Papua New Guinea (1990)
Samoa (1983)
Solomon Islands (1988)
Vanuatu (1983)

32
26.3
42.6
35.2
38.1

67
72.7
57.4
64.4
59.4

1
1
0.1
0.4
2.5

Oth er Asian Coun tr ies
Bangladesh
PR China
India
Pakistan

58.6
18.9
43.9
38.6

41
80.4
49.8
61.3

0.3
0.7
6.2
0.1

Source:
UNCTAD Handbook, Table 4.2.
* Natural Resource Intensive defined as SITC 0-3+68.

Table 15.7:

Import Share Change by Commodity
Groups, 1980-1992

Country/Territory/
Group

Natural resource
intensive

Manufactures

Unallocated

Percentage change
ASEAN
Brunei Darussalam (1989)
Indonesia
Malaysia (1991)
Philippines
Singapore
Thailand (1991)

2.3
-11.2
-17.5
-13.4
-21.9
-20.2

-0.6
11.1
17.3
8.2
22.3
24.4

-1.7
0.2
0
5.2
-0.3
-4.1

Oth er NIEs
Hong Kong
Republic of Korea

-11.9
-20.5

12.1
20.1

-0.1
0.3

Pacific
Fiji
Papua new Guinea (1970)
Samoa (1983)
Solomon Islands (1988)
Vanuatu (1983)

-8.6
-11.1
-0.4
3.8
-9.6

11.1
11.6
0.3
-3.8
7.3

-2.5
-0.6
–
0
2.4

Oth er Asian Coun tr ies
Bangladesh
PR China
India
Pakistan

27.4
-33.2
2.8
-12.9

-26.6
32.9
-8.8
13.1

-0.9
0.3
5.9
-0.2

Source:

UNCTAD Handbook, Table 4.2.

technology is used. It is of note, however, that a draft
decision adopted in March 1994 under the Basel
Convention with Control of Transboundary Movements
of the Hazardous Wastes and their Disposal requires
that all hazardous waste shipments from OECD to
non-OECD countries be prohibited.
Tables 15.8 and 15.9 summarise the trade profile
for South and South-East Asia, showing trade broken
out by destination and origin and by type of
commodity. Table 15.8 demonstrates that developed
countries absorb 49 per cent of the region’s exports
of natural resource exports and 60 per cent of
manufacturing exports. By contrast intra-regional trade
absorbs 38 per cent of natural resource exports and
only 27 per cent of manufacturing exports. As
expected, within the developed country markets Japan
absorbed an average of 30 per cent of South and
South-East Asia’s exports of natural resources compared
to the United States’ market share of 6.6 per cent.
These numbers are reversed with respect to the region’s
manufacturing exports: 9.0 per cent of South and
South-East Asia’s manufactures exports go to Japan
while 26.0 per cent go to the United States. Table 15.9
shows that South and South-East Asia imports mainly
manufactured goods from developed countries, and
natural resources from developing countries.
Declines in a country’s international terms of
trade can induce unsustainable use of natural resources
and negative environmental effects. With a fixed target
for foreign exchange earnings and a decline in the
relative price of exports, there is pressure to increase
the volume of natural resource-based exports beyond
long-term sustainable levels. Table 15.10 presents
terms-of-trade information for 1992 and 1993, using
1980 as an index base of 100. The table shows a termsof-trade gain for developed countries (114) and a
terms-of-trade loss for developing countries in
aggregate (71). The pattern is quite mixed, with the
Republic of Korea showing a gain, India with no
change, and Indonesia and Malaysia, influenced in part
by oil prices, showing sharp declines.
The level and patter n of foreign direct
investment (FDI) in the region can also have significant
environmental effects. Table 15.11 displays the flow of
FDI for 1988 and 1992 by region and country of
destination. Of a total global flow of $153 billion in
1992, 20 per cent ($30 billion) went to Asia, in
particular the People’s Republic of China ($11.2 billion),
Singapore ($5.6 billion) and Malaysia ($4.5 billion).
Tables 15.12 and 15.13 provide information on the
countries and sectors to which U.S. and Japanese
foreign direct investment has been directed. As
expected, U.S. investment in the Asian NIEs in both
petroleum and natural-resource based manufacturing
has been modest, and the vast majority has gone to non
resource-intensive manufacturing and services
(financial, transport, tourism, etc.). The same pattern
holds for U.S. investment in other Asian countries,
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Table 15.8:

Export Structure of South and South-East Asia by Commodity Groups and Destination,
1991

Commodity

DESTINATION
Developed European
Community

Groups

USA

Developin g

Japan

West
Asia

South and
South-East
Asia

Asia

Pacific

Socialist
Coun tr ies
of Asia*

7.2

Percentage share
Natur al Resour ces
In ten sive

49.5

9.3

6.6

29.5

41.3

3.0

35.2

38.1

0.3

All food items

55.8

15.7

10.9

26.2

37.1

6.7

25.6

32.3

0.2

4.4

Agricultural raw
materials

45.8

14.3

8.3

21.2

42.6

2.4

36.5

38.9

0.0

9.6

Fuels

48.0

1.7

4.1

39.2

44.5

1.2

39.8

41.0

1.0

4.5

Ores and metals

48.2

5.3

3.2

31.2

40.9

1.6

38.7

40.3

0.1

10.3

Man ufactur es

60.0

20.9

26.0

9.0

31.1

3.2

23.4

26.6

0.2

7.5

Source:
UNCTAD Handbook, Table 3.2.
* Mostly People’s Republic of China.

Table 15.9:

Import Structure to South and South-East Asia by Commodity Groups and Origin, 1991

Commodity

ORIGIN
Developed European
Community

Groups

USA

Developin g

Japan

West
Asia

South and
South-East
Asia

Asia

Pacific

Socialist
Coun tr ies
of Asia*

Percentage share
Natur al Resour ces
In ten sive

44.5

All food items

47.9

Agricultural raw
materials

53.2

7.5
12
5.4

16.6

6.6

47.8

11.4

30.1

41.5

0.6

7.1

20.2

4.0

37.8

1.2

32.1

33.3

0.2

14.0

25.2

6.5

40.6

0.1

34.1

34.2

0.7

6.0

Fuels

15.9

1.2

4.8

2.7

78.4

41.3

34.7

76.0

0.0

4.5

Ores and metals

61.1

11.4

16.3

13.1

34.4

3.1

19.5

22.6

1.4

4.0

Man ufactur es

61.7

18.2

13.3

28.3

27.1

0.6

25.4

26.0

0.0

10.8

Source:
UNCTAD Handbook, Table 3.2.
* Mostly People’s Republic of China.

except for petroleum investment in Indonesia, and to a
lesser extent Malaysia and Thailand. Japan’s investment
profile appears somewhat more diversified, with
substantial investments in mining in Indonesia (which
presumably includes petroleum) but also modest levels
in agriculture, forestry and fisheries, the food sector,
and the steel and nonferrous metals sector. It would be
desirable to have some details of recent investments in
the natural-resource sectors of other South-East Asian
countries, namely, Viet Nam, Lao People’s Democratic
Republic, Myanmar and Cambodia.

C.

Trade Policy

Trade policy in the Asian and Pacific region is
marked by two key features. The first is widespread
unilateral trade liberalisation in many countries. The
second is attempts at greater regional economic
integration. A recent World Bank study has documented

374

the extent of liberalisation in 32 developing countries
since the mid-1980s (Dean et al, 1994). These 32
countries account for 60 per cent of the population of
developing countries and 80 per cent of the population
of low income countries. Eleven Asian and Pacific
countries are included in the study – four from South
Asia and seven from East and South-East Asia.
Definitions of trade liberalisation include movements
toward trade neutrality (equalising incentives between
export- and import-competing sectors) and reducing
government intervention in export- and importcompeting sectors. Four indicators of liberalisation are
examined; import tariffs, quantitative restrictions on
imports, export impediments and incentives, and
exchange rate misalignments.
Table 15.14 together with Figures 15.1 and 15.2,
summarise the results of the study. In South Asia
average tariff rates fell in all cases, sometimes
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Table 15.10:

Terms of Trade
(1980 = 100)

Country and Country Group

1993

Developed
Developin g
Asia
West Asia
South and South-East Asia

114
71
72
56
83

Non-oil/non-manufacturing exporters in:
West Asia
South and South-East Asia

82
95

Selected Coun tr ies

1 992

Bangladesh
Brunei Darussalam
India
Indonesia
Republic of Korea
Malaysia
Philippines
Thailand
Iran, Islamic Rep. of
Sri Lanka
Pakistan
Myanmar

77
66
100
60
106
68
101
83
50
81
82
72

UNCTAD Handbook, Tables 2.5 and 7.2.

Source:

Table 15.11:

Foreign Direct Investment Flows
(Millions of Dollars)

Destination
Country/Territory/Group

1988

1992

Developed

1 31 ,31 3

1 02,401

Developin g

27,772

51 ,485

East, South an d South -East Asia

1 4,980

29,402

Oil-ex por tin g coun tr ies
Brunei Darussalam
Indonesia
Iran, Islamic Rep. of
Malaysia

1 ,357
1
576
61
719

6,257
-4
1,774
18
4,469

NIEs
Hong Kong
Republic of Korea
Singapore

8,1 1 2
2,627
871
3,655

8,982
1,918
550
5,635

Oth er s
Afghanistan
Bangladesh
PR China
India
DPR Korea
Lao PDR
Macao
Maldives
Mongolia
Myanmar
Nepal
Pakistan
Philippines
Sri Lanka
Thailand
Viet Nam

5,573
–
2
3,194
91
1
2
–
1
–
–
1
186
936
46
1,105
8

1 4,1 81
–
4
11,156
140
43
9
-18
7
6
17
1
349
228
123
2,116
32*

Source:
* 1991.

UNCTAD World Investment Report, 1994, Annex table 1.

substantially (see Table 15.14). For example, import
weighted tariffs in India fell from 87 per cent to 47 per
cent from 1990 to 1993. Tariff dispersion, an indicator
of the distortive effect of tariffs, also fell for those
countries for which it could be measured. In many
cases quantitative restrictions are more significant trade
barriers than are tariffs. Table 15.14 also shows the
number of items covered by quantitative restrictions
(QRs) for the three countries for which it could be
measured. Turning to East Asia, Table 15.14 shows
reductions in tariffs in Indonesia, Republic of Korea and
the Philippines. The People’s Republic of China, while
promoting exports, has kept significant tariff and
non-tariff restrictions on imports. Duty collections,
however, are only 5 per cent of imports due to
exemptions and rebates. Perhaps more significantly,
quantitative restrictions have fallen dramatically in
several countries (Indonesia, Republic of Korea,
Philippines) and are negligible in Thailand.
Trends in the real effective exchange rate can
provide indirect evidence of trade liberalisation. To the
extent to which trade restrictions or foreign exchange
rationing systems we re used in support of an
overvalued exchange rate, real exchange rate
depreciation permits the relaxation of trade controls.
Figure 15.2 presents data on the extent of real
depreciation in the period subsequent to reform of the
trade sector. This measure needs to be interpreted with
some caution, as the need for depreciation depends on
the initial overvaluation, if any, and the trade
performance of the country. Figure 15.2 suggests that
in South Asia, Bangladesh, Pakistan and India were
able to sustain real depreciations subsequent to their
trade reforms, permitting the trade liberalisation to take
root. In East Asia, the People’s Republic of China and
Indonesia accomplished very substantial real
depreciation, providing a significant boost to exports.
Republic of Korea posted a 13 per cent appreciation
since its trade reform, but the country started from a
strong rather than weak balance-of-payments position,
and the trade liberalisation did not require real currency
depreciation. In summary, Asian and Pacific countries
are engaged in a very significant unilateral liberalisation
of trade, likely to have significant environmental
consequences, but have started from different levels,
and are moving at different speeds.
The second trend in trade and trade policy in the
region is a movement towards regional economic
integration. Some economic integration is market
driven, as the position of Japan in the region had
grown in earlier years and as the People’s Republic of
China has emerged as an important growth pole in the
regional economy. In addition, part of the disposition
for regional integration may be a reaction against
growing regionalism in Europe (exemplified by EC-92)
and in the Western Hemisphere (NAFTA, Andean
Group, MEROSUR, etc.). The two best known
examples of regional arrangements are the Asia Pacific
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Table 15.12:

US Foreign Direct Investment Stock in Asia and the Pacific, 1993 (Millions of US Dollars)

Destination

All Sectors

All coun tr ies

Petroleum

Manufacturing
Other Natural
Resources Based*

Other

Services and
Unallocated

548,644

62,409

32,501

1 66,956

286,778

52,867

8,347

2,703

1 8,761

23,056

Australia

18,437

2,579

1,636

5,440

8,782

Japan

31,393

5,429

1,060

12,550

12,354

Developed

New Zealand
NIEs
Hong Kong

3,037

339

7

771

1,920

25,336

2,507

51 3

9,91 1

1 2,405

10,457

496

-1

2,661

7,301

Republic of Korea

3,001

74

318

918

1,691

Singapore

8,782

1,937

116

4,516

2,213
3,241

Oth er s

1 3,258

6,099

443

3,475

PR China

877

233

66

395

183

India

759

(A)

12

383

364

Indonesia

5,031

4,552

6

154

319

Malaysia

1,928

303

8

1,071

546

Philippines

1,770

(A)

302

658

810

Thailand

2,893

1,011

49

814

1,019

Source:
U.S. Department of Commerce, Survey of Current Business, August 1994.
* Food and kindred products + Primary and fabricated metals.
(A) Suppressed to avoid disclosure of data of individual companies.

Table 15.13:

Japanese Foreign Direct Investment in Stocks in Asia, 1951-1993 (Millions of US Dollars)
Non -Man ufactur in g

Destination

Asia

Agriculture and
Forestry

Fisheries

Mining

Construction

Commerce

Finance
and Insurance

Service

Transportation

Real
Estate

Others

Total
(Non-manufacturing)
34,1 1 5

372

285

7,980

1 ,001

5,259

5,71 1

6,731

1 ,530

3,608

1 ,639

PR China

15

61

33

22

85

25

1,136

51

188

1,015

2,631

Hong Kong

33

41

6

173

2,977

2,900

1,851

354

1,707

378

10,420

Indonesia

125

137

7,057

65

82

1,017

489

10

178

64

9,224

Republic of Korea

17

1

5

71

39

103

1,813

4

57

3

2,113

Malaysia

39

12

282

128

194

188

210

26

214

28

1,322

Singapore

3

1

10

252

950

1,228

444

734

734

108

4,465

Thailand

80

10

8

220

330

138

391

331

358

14

1,880

Man ufactur in g
Destination

Food

Textile

Wood
and
Pulp

Chemicals

Steel
& NonFerrous
Metals

Machinery

Asia

Electric TransporMachintation
ery
Machinery

Total
(Manufacturing)

Total
Investment

59,880

1 ,396

2,31 2

61 1

4,282

3,31 0

2,1 1 7

5,587

2,061

24,691

PR China

108

245

15

84

84

191

570

49

1,675

4,472

Hong Kong

90

160

11

25

57

136

239

1

927

11,510

Indonesia

100

745

309

1,540

1,480

66

228

386

5,176

14,409

Republic of Korea

105

215

10

473

159

190

555

313

2,234

4,623

Malaysia

48

157

128

440

417

238

1,306

228

3,480

4,814

Singapore

494

142

43

857

142

434

635

127

3,251

7,837

Thailand

282

431

49

286

470

581

1,054

273

3,851

5,887

Source:
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Table 15.14:

Tariff Rates, Dispersion and Quantitative Restrictions

Country and Country Group

Average Tariff Rate*
(per cent)

South Asia
Bangladesh (1989, 1993)
India (1990, 1993)
Pakistan (1987, 1990)
Sri Lanka (1985, 1992)

94.01
87.02
68.91
31.01

50.01
47.02
64.81
25.01

South -East an d East Asia
PR China (1987, 1992)
Indonesia (1985, 1991)
Republic of Korea (1984, 1992)
Philippines (1985, 1992)
Thailand (1985, 1988)

29.02
19.03
24.11
27.61
30.03

32.02
15.03
10.11
24.31
29.73

Tariff Dispersion*

59.0
41.0
52.0

Quantitative Restrictions*

39.55
93.07

32.0
30.0
41.0

10.05
<507

a few

108.04

132.04

83.04

41.07

131.44

23.05
1005
<5

0.0
70.06
22.07
<55
<55
<5

Judith Dean, Seama Desai, James Riedel, Trade Policy Reform in Developing Countries since 1985: A Review of the Evidence,
(prepared for World Bank, May 1994).
First number refers to earlier year, second number to later year
Tariff dispersion measured by standard deviation.
unweighted.
weighted by imports.
weighted by domestic production.
uniform rates.
per cent tariff lines covered by licensing requirements or qualitative restraints.
per cent imports covered by licensing requirements or qualitative restraints.
per cent domestic production covered by licensing requirements or qualitative restraints.

Source:
*
1
2
3
4
5
6
7

Figure 15.1:

Average Tariff Rates

Figure 15.2:

100.0
20.0

90.0
Average Tariff (Per cent)

80.0

10.0

Real Depreciation (Per cent)

Earlier Year
Later Year

70.0
60.0
50.0
40.0
30.0
20.0
10.0

Real Depreciation of Currencies:
First Year Reform and End of
Period

0.0
-10.0
-20.0

Earlier Year
Later Year

-30.0
-40.0

0.0
1

2

3

4

5

6

7

8

-50.0

9

1

Country

2

3

4

5

6

7

8

9

Country
1
2
3
4
5

Republic of Korea (1984, 1992)
Indonesia (1985, 1991)
Philippines (1985, 1992)
Sri Lanka (1985, 1992)
Thailand (1985, 1988)

6
7
8
9

PR China (1987, 1992)
India (1990,1993)
Bangladesh (1989,1993)
Pakistan (1987, 1990)

1
2
3
4
5

PR China
Indonesia
India
Bangladesh
Sri Lanka

6
7
8
9
10

Thailand
Philippines
Malaysia
Pakistan
Republic of Korea
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Economic Cooperation (APEC) group and the recent
steps taken to strengthen the Association of South-East
Asian Nations (ASEAN). APEC was formally launched
in 1989 by twelve countries of the region. Its ultimate
structure and functions are still under discussion. One
school of thought views it primarily as an intergovernmental consultative organisation; the second
believes it should become a vehicle for negotiating
formal binding agreements on regional trade and
investment. In either event, it may play a significant
role in reconciling regional trade-environment issues.
In 1992 the fourth ASEAN Summit took two important
steps toward closer integration among its six Asian
members. The first was signing a Framework
Agreement on Enhancing ASEAN Economic Cooperation, and the second was the establishment of an
ASEAN Free Trade Area (AFTA).
Economic integration in itself does not pose
totally new trade-environment issues, but it does
intensify existing tensions. Two examples are the
increased desirability of harmonising environmentally
related product standards to take full advantage of a
single market, and the increased possibility that as trade
barriers disappear among integration partners,
differences in environmental standards may have an
increasingly pronounced effect on the location of
production and trade within the region.

natural resources in the region, both approaches are
useful.

A.

A sian and Pacific Trade
1.

Environmental Effects of Trade in Natural
Resources
The agricultural sector provides an illustration of
the potential environmental ef fects of trade
liberalisation to the region on the natural resource base
of these countries. World trade in agriculture has been
partially liberalised by the provisions of the Uruguay
Round of the GATT, effecting the Asian and Pacific
region as a major importer and exporter of agricultural
products. Studies have shown that the economic
welfare and production effects of agricultural trade
liberalisation are expected to be positive. A recent
University of Michigan study, for instance, estimates a
positive annual economic welfare effect for developing
countries in Asia valued at $23.7 billion (1985 US$)
from full agricultural reform in industrial and
developing countries, with positive production
increases for grains, certain meats, and sugar
(Anderson, 1992). The effects of the liberalisation may
also induce global environmental positive effects as
agricultural production shifts from chemical-intensive,
high priced, protected production in industrial countries

III. IM PLIC ATIO N S O F TR A D E FO R TH E
EN V IRO N M EN T
This section examines, the potential impacts of
trade and direct investment from foreign sources on the
environment and natural resources of the Asian and
Pacific region. Research in this area has proceeded
along two broad lines. The first involves the use of
detailed case studies of particular sectors and countries
in order to identify the potential effects of production
and exports. For example, the Commodities Division of
UNCTAD has commissioned studies of rice (Thailand
and the Philippines), cocoa (Nigeria), and coffee
(El Salvador, Costa Rica, Brazil) to determine their
environmental effects. The OECD has also published
sector studies in forestry, fisheries, and transport,
among others, looking at similar questions (OECD,
1994a).
The second approach, used particularly to assess
the status of industrial pollution, identifies ‘pollutionintensive’ industrial sectors, and examines trade and
production trends within these sectors. Pollution
intensity can be indexed either by data on pollution
abatement costs or on actual release of emissions and
effluents. Examples include studies of changing trade
patter ns in environmentally sensitive goods as
measured by cost data (Low, 1992), and production/
trade patterns related to actual pollution intensity, using
the U.S. EPA’s Toxic Release Inventory data (Lucas et al,
1992). Given the rapid expansion of trade in
manufactures and the continued important role of
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15.2:

Natural resources still constitute a large volume of export from
Asia-Pacific.

15.3:

The textile industry, a major source of export products, needs
sustainable development.
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to less intensive agricultural locations in developing
countries.
The direct ef fects of agricultural trade
liberalisation on Asian environmental resources are less
clear, although in the absence of effective domestic
environmental protection policies and legislation, both
trade and trade liberalisation can lead to environmental
degradation. Increasing product prices are likely to
lead to greater demand of chemicals (pesticides and
fertilisers), even if the rate at which they are used
remains below European levels. Demand for water
could also rise, an important consideration in countries
with seasonal water scarcity such as Thailand. Studies
of the impact of trade on land resources have shown a
positive correlation between rate of forest conversion
and crop prices, implying increasing levels of negative
environmental impact as the price of agricultural
commodities increase (Barber and Burgess, 1992). Net
environmental effects however, are determined by
additional factors such as cropping patterns and land
tenure issues. The case of prawn and shrimp exports
from the Philippines presented in Box 15.1, provides a
further illustration of trade induced impacts on the
natural environment.
At the same time, it would be incorrect to
generalise from the prawn and shrimp example, as
there are examples suggesting that natural resource
exports need not necessarily lead to environmental
degradation. The example of bauxite and aluminium
production in Indonesia, as presented in Box 15.2, is a
case in point.
2. Environmental Effects of Trade in
Manufactured Goods
In terms of the effects of trade on manufacturing,
the tables presented in Section II have documented the
increasing expansion of manufactured exports in many
countries of the region. Recent moves toward market
liberalisation should maintain this trend over the next
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decade. The principal direct environmental impact of
manufactured exports, and indeed industrial production
itself, is pollution. Pollution impacts vary greatly in
relation to technology used, type and intensity of
pollutant, the spatial location of the source of emission,
and the extent and effectiveness of environmental
protection and pollution-abatement measures that are in
place. Indirect effects of manufacturing exports include
increased demand for natural-resource inputs and
increases in transportation-related pollution. Indirect
environmental ef fects also result from rapid
urbanisation and increasing consumption levels relating
to increasing prosperity. It should be noted though,
that increasing exports imply increasing imports,
shifting the environmental impacts of production
elsewhere.
There is some evidence that liberal trade policies
promote the import of cleaner technology; that higher
income levels are associated with demand for effective
environmental protection; and that shifting labour from
environmentally stressed rural resources to labourintensive manufacturing exports may reduce abusive
natural-resource practices in the rural sector. The
Indian leather industry provides an illustration of the
complex relationships and issues between manufacturing
exports and environmental quality in Asian and Pacific
countries, as presented in Box 15.3.
An approach used in assessing the potential
impacts of manufacturing exports on the environment is
to examine changes in the composition of trade to
determine if pollution-intensive production for export is
shifting from industrial to developing countries. Low
and Yeats (1992) produced one of the first such studies
identifying environmentally ‘dirty’ industries as those
Standard International Trade Classification (SITC)
industries incurring the highest pollution abatement
costs as measured by U.S. data. The share of such
dirty-industry trade in total world trade has declined

C ase S tudy: Im pacts of Praw n Fisheries

The volume of Philippine shrimp and prawn exports
increased at an average annual rate of 25 per cent between
1970 and 1991. The value of exports increased at an
annual rate of 39 per cent over the same period. By 1991
Japan took 75 per cent of total exports, and Philippine
export earning from shrimp and prawns amounted to $272
million, or 54 per cent of total Philippine fisheries exports.
This rapid expansion of the prawns and shrimp
industry however, has been a major cause of mangrove
forest destruction through conversion of mangrove into
fishponds. In the early part of the century, mangrove
forests in the Philippines totalled 450,000 ha. By 1987 only
149,000 ha were left and despite bans on further
conversion, the destruction of Philippine mangrove forests
are currently estimated at 3,700 ha per year. Fish ponds are
increasing at the rate of 4,100 ha per year, with an
estimated 95,000 ha of brackish water fishponds owned by

Government. The destruction of mangroves causes
significant negative biological and economic impacts, from
loss of habitat, and increased erosion and flooding of
coastal areas. In addition prawn production causes water
pollution through chemical and inorganic fertiliser
contamination. These combined impacts could result in
closure of many coastal fisheries.
However despite these impacts, strong competition
among other South-East Asian exporters and price
suppression in the last decade, with prices rising at an
average annual rate of only 2.3 per cent in the 1981-1991
period, make it extremely difficult for a minor exporting
country such as the Philippines to undertake environmental
protection measures in this industry without risking serious
loss of market share and export earnings.
Source:

Intal et al, unpublished.
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B ox 15.2:

C ase S tudy: B auxite M ining and A lum inium Production in Indonesia

The bauxite/aluminum industry in Indonesia
consists of a bauxite mine on Bintan Island, and an
aluminum smelter on Sumatra. Bauxite is a major export
product while 60 per cent of aluminium production is
exported. The aluminium smelting company is 59 per cent
owned by a consortium of Japanese companies and 41 per
cent by the Indonesian government.
The principal environmental effect of bauxite mining
appears to be significant disruption of land surface and
habitat destruction, which can be mitigated through site
restoration and revegetation. Site restoration is estimated to
cost $1050 – $1200 per ha, and in the Indonesian case is
proceeding at a rate in excess of newly mined land, so that
the stock of unrestored land is shrinking. An UNCTAD
report on the area concludes that: ‘the mine has limited
negative impact on the environment’, in comparison with
most bauxite mines, particularly those in developing
countries.
The principal pollution problem in aluminum
smelting is atmospheric emissions of fluorides. However,
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Source:

UNCTAD, 1994.

The Indian Leather Industry

The Indian leather and leather goods industry
illustrates many of the practical difficulties developing
countries face in reconciling their trade and environmental
interests. From 1980 to 1992, Indian leather exports grew
from 4 to 32 billion Rupees. Total employment is about
1.4 million workers. India’s present share in the world
leather and leather goods market is only 3.5 per cent, and
the target is to triple this share to 10 per cent by the end of
the century. By any measure, leather and leather goods are
a dynamic sector, fitting well with India’s comparative
advantage and making a major contribution to employment
and growth.
The environmental damages of the leather industry,
however, are widespread and serious. In the tanning
segment which consists of more than 2,000 tanneries,
surveys indicate 78 per cent of small-scale firms and 41 per
cent of larger firms do not treat effluents before discharge.
Land damages include soil degradation, accumulation of
aluminum, chromium and zirconium, and the aesthetic,
odour and insect nuisances from dumping wet lime sludge,
hairs and green fleshings, chrome tanned shavings, and
other solid wastes. Water pollutants include organic wastes
(biological oxygen demand, BOD), potentially toxic
inorganic salts, and nutrient loadings contributing to
eutrophication and turbidity. Workers are exposed to a
number of toxic substances and safety measures are
reported to be absent or inadequate.
In principle, these damages largely can be avoided.
New tanning technologies can reduce chemical and water
consumption. Treatment plants can handle remaining
wastes. Establishing a common effluent treatment plant for
a cluster of tanneries is more cost-effective and, led by the
government of Tamil Nadu, where 680 tanneries are
located, several such plants are being set up.
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Japanese environmental control technology has been
installed in the Indonesian smelter and a large proportion
of the local staff have received training in Japan. The
smelter operates with self-imposed emission standards that
are more stringent than those agreed with Government.
The UNCTAD report concludes that emissions at the smelter
are well below industry average and compare favourably
with emissions achieved in the most recently constructed
smelters, and that worker health and safety appear to be
adequately handled, stating: ‘It would be appropriate to
rank [the aluminum smelter] among the best internationally
in environmental practices.’
In recent years good environmental performance
has been maintained despite the downturn in aluminium
prices and the poor productivity of the plant which
paradoxically is related to insufficient hydropower
generation related to large scale, illegal logging in the
watershed – a clear example of the potential negative
economic effects of unsustainable resource utilisation.

Nevertheless, the task is daunting. Earlier government restrictions designed to preserve rural traditional
artisan skills in fact contributed to technological stagnation.
These were partially relaxed in the 1980s, and a liberalised
policy with respect to imported capital equipment and
technology was substituted. Moreover, in a move to
stimulate the leather products industry, export of semiprocessed leather was banned and an export tax on
finished leather was imposed. One result of this mixture of
policies is a dualistic industry, with one segment using
modern production technology and machinery and oriented
towards the export market, and a second segment using
traditional management and production techniques,
oriented toward the domestic market.
The challenge is not only to clean up pollution at
the production sites in India, but also to make Indian
exports comply with increasingly stringent environmentally
related product standards in foreign markets. For example,
German customs officials have disallowed entry of Indian
leather products contaminated with pentachlorophenol, a
toxic fungicide. The prospective introduction of ecolabels
for leather products in European markets and the German
packaging law will add to production costs. One estimate
places the cost of using eco-friendly chemicals in the
leather industry to meet foreign products standards at
Rs.19.2 per square foot of leather production, about three
times the current cost of Rs.6.5 per square foot. The
burden of meeting local clean-up and international
requirements will fall most heavily on small-scale and
cottage industries, further segmenting the domestic industry.
Source:

Based on Jyoti Parikh, et al., ‘Trade and Environment
Linkages: A Case Study of India’ (Bombay: Indira
Gandhi Institute of Development Res earch for
UNCTAD, January 1994).
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from 18.9 per cent in 1965 to 15.7 per cent in 1988.
Within the dirty-industry trade itself the share
accounted for by industrial country exporters decreased
from 77.7 per cent in 1965 to 74.3 per cent in 1988. On
its face, this suggests a modest shift in world exports of
dirty industries toward developing countries, but almost
75 per cent still originates from industrial countries.
Data for South-East Asia show that its share of world
exports of dirty-industry products increased from 3.4
per cent to 8.4 per cent over the same period, reflecting
the region’s rapid expansion of all manufactured
exports. South Asia’s share, based on India, Pakistan
and Sri Lanka, rose from 2.1 per cent to 2.8 per cent.
This study has been updated using different data
but retaining the same set of dirty industries (Sorsa
1992), showing the share of developing countries in
world dirty-industry exports to have fallen from 18 per
cent to 16 per cent from 1970 to 1990. It does not
separate out trends by developing country or by region,
but does note that Japan has appeared to opt out of
dirty-industry exporting. A similar approach has been
used to analyze the export patterns of the 27 countries
of SELA, the Latin American Economic System, as well
as other regions including Asia, with findings that the
exports of polluting industry products in total
manufacturing exports from Asia declined from 21.3 per
cent to 12.9 per cent from 1965 to 1990. At the same
time there was a huge increase in the absolute
values of these exports, from $0.7 billion in 1965 to
$34.7 billion in 1990. Using a different pollution
intensity classification, a recent study for UNCTAD
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found that the share of Philippine exports classified as
non-polluting, non-hazardous increased from 8.9 per
cent in 1975 to 44.6 per cent in 1990. This appears to
be the result of expanding exports of unskilled labour
and human resource-intensive goods, most of which
are classified as non-polluting products.
The implications of these studies for the region
are not clear cut. The Low-Yeats study is now outdated.
The Sorsa study did not separately identify the Asian
and Pacific region. The Philippine study, while finding
that the share of pollution or hazardous exports was
declining, may not be indicative of the Asian and
Pacific region as a whole. An up-to-date comprehensive
study analysing the pollution intensity of the region’s
export structure has not been attempted. If it were, it
should be borne in mind that (a) it is somewhat
artificial to separate the pollution attributable to exports
from pollution associated with production for domestic
use and (b) declining share data can conceal increasing
absolute increases in pollution intensive exports if total
exports are rising rapidly. Moreover, as the Indonesian
bauxite/aluminum study shows, good abatement
performance can minimise potential environmental
damages and the level of pollution intensive exports
does not necessarily indicate the level of environmental
damages if any.
Thailand provides an example of the difficulties
in separating trade-environment interactions from the
more general questions of the environmental
consequences of economic growth (Phantumvanit,
1994), see Box 15.4.

C ase S tudy: Im pacts of Trade and Econom ic G row th on the Environm ent in
Thailand

In the 1960s agriculture was a dominant sector,
accounting for 32 per cent of GDP, whereas the
manufacturing sector accounted for about 14 per cent. By
1992 the sectors had reversed, with agriculture down to
12 per cent and manufacturing up to 28 per cent. During
this period, and particularly since the early 1980s, there has
been an export boom. Whereas raw material intensive
goods accounted for about 80 per cent of exports in
1970, they accounted for only 32 per cent in 1992.
Manufacturing, particularly in exports of labour intensive
products, also boomed with textiles accounting for 20 per
cent of total exports alone.
At first glance this might suggest that the rapid
restructuri ng of the Thai economy has reduced
environmental stress, as output and employment have
shifted toward labour-intensive manufacturing, generally
considered to be of minor pollution impact. However, the
fisheries sector, with strong government support, has
greatly increased its production and export, resulting in
marine pollution, mangrove destruction and overfishing.
Equally the production and export of cassava (tapioca),
which reached 3 per cent of total exports in 1992, is
associated with deforestation, soil degradation, and

problems from herbicide use. Timber and wood products,
which at one time were important export items, have
declined precipitously, as Thai forest have been logged and
converted to agriculture. In all these areas , the
restructuring toward labour intensive manufacturing for
export has been accompanied by unsustainable and
exploitative practices in the natural resource sector.
At the same time, industrialisation, urbanisation and
energy consumption have all boomed, creating serious
urban and industrial pollution problems. Some of this
represents the ‘pull’ of rapid economic growth and some
represents a ‘push’ factor as resources in the rural sector
have been degraded. While labour intensive manufacturing
itself may appear to have a low direct pollution intensity,
the indirect effects of industrialisation and urbanisation on
commercial energy use, and the indirect effects of income
growth on, say, auto consumption and hence vehicle
pollution, have been substantial. In short the Thai trade
performance is inextricably connected to its total economic
structure, spatially as well as by sector of production and
consumption, and separate analysis of the tradeenvironment link provides only part of the picture.
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3.

Trade in Environmental Technology and
Services
The region’s trade position in environmental
technology and services is not known with any
reasonable degree of accuracy. Nor is the role of
multinational corporations in transferring that
technology known with certainty. The OECD has
estimated total world trade in environmental products,
including licensing fees from technology transfer, to be
over $24 billion (OECD, 1994b). It is clear that
governments in a number of OECD countries are
gearing up to assist in selling environmental goods and
technology, and that Asia is considered a major
prospective market. For example, in the United States
the Export-Import Bank, which offers export credits, is
mandated by law to encourage export of environmentally beneficial goods and services. The U.S.
Overseas Private Investment Corporation (OPIC) has
established an Environmental Investment Fund for
financing environmental investment in developing and
transition economies and the United States-Asia
Environmental Partnership, a major purpose of which is
to promote U.S. expertise, goods, and services for
application to Asian environmental problems. Also
Australia’s export credit agency has allocated about
8 pe r cent of its financing to environmental
technologies, Japan established an International Centre
for Environmental Technology Transfer in 1991 and
Canada has initiated an Environmental Technology
Transfer Opportunity Fund.
The interaction between trade and investment
policies and the adoption of ‘clean’ technology is
complex. A plausible hypothesis is that countries that
are relatively open to international trade and foreign
direct investment are likely to adopt clean production
technology at a more rapid rate than relatively closed
economies.

B.

Foreign Investm ent

The links between international trade and foreign
direct investment have become increasingly strong in
the past decade. For example, intra-firm trade accounts
for over 55 per cent of U.S. exports. The figure is
33 per cent for Japanese exports. Within the region,
the liberalisation of trade and the ability to attract
foreign investment have moved hand-in-hand. At the
same time, multinational corporations engaged in
foreign direct investment have become a major conduit
for the international flow of technology. It is therefore
appropriate to consider the environmental implications
of direct investment and technology flows jointly.
As is the case for trade, the environmental effects
of foreign investment and imported technology can be
positive or negative. Much depends on the policies in
place in host countries. The earlier tables documented
that there has been a boom in foreign direct investment
in some sub-regions and individual countries, but the
environmental effects are not clear.
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Foreign direct investment flows to the People’s
Republic of China boomed in 1992 and 1993
(amounting to $37 billion), making the People’s
Republic of China the world’s second largest destination
after the United States. The attractions of investing in
the People’s Republic of China were varied – rapid
expansion of the domestic market (GNP growth of
13 per cent in 1992 and 1993); low labour costs
providing a platform for exports; newly privatised
services sectors; and rich natural resources (UNCTAD,
1994). While these f eatures do not preclude
environmentally motivated migration of dirty industries,
they suggest that many other ‘pull’ features are at work.
Singapore, by far the largest single destination for
foreign direct investment in developing Asia from 1981
through 1992 (excepting the People’s Republic of China
in 1991 and 1992), has an international reputation for
stringent environmental standards and apparently has
had no difficulty attracting foreign investment.
Another feature of foreign direct investment in
the region is its recent rapid growth in South-East Asia,
and in particular Indonesia, Malaysia and Thailand
(amounting to $8.3 billion in 1992). The main ‘push’
factor was the high wage/high-yen structure of the
Japanese economy and the need to reduce costs and
maintain profits by shifting production to these
(relatively) low-wage countries, and to the People’s
Republic of China. Relatively low wages, macroeconomic stability, and growing domestic markets were
the main ‘pull’ factors. (Malaysia has emerged as a
significant exporter of higher technology products.)
There is no direct evidence that environmental
considerations played an important role, although, as
noted above, Japanese exports of pollution-intensive
goods have dropped significantly in the past two
decades.
The final feature of foreign direct investment in
the region’s landscape is the emergence of the NIEs
(Republic of Korea, Hong Kong, Singapore) as
significant investors in South-East Asia and the People’s
Republic of China. It has been estimated that NIEs’
investment in Indonesia, Malaysia, Philippines and
Thailand totalled $3 billion in the 1980-1988 period
(Reidel, 1991). Reports from the United Nations and
the Asian Development Bank suggest that this trend is
accelerating. The environmental performance of these
investments, which often consist of small and mediumsized enterprises engaged in labour-intensive
manufacturing, has not been studied. To summarise, it
seems clear that much of foreign investment in the
region is either in sectors not known for their
environmental sensitivity, for example financial and
other services, or is motivated by a large booming
domestic market (the People’s Republic of China,
Indonesia, India) or to reallocate production from high
wage/high currency countries (Japan) to lower wage
countries (ASEAN, the People’s Republic of China).
This does not, however, preclude some foreign
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investment motivated by lax environmental protection
standards, nor does it address the environmental
performance of the foreign investment.

C.

The Environm ental Effects of
Indebtedness

The developing countries of the Asian and
Pacific region lack adequate domestic financial
resources for investment to make full use of productive
factors and must, therefore, rely on supplementary
foreign resources. The major part of such foreign
resources has come in the form of loans, creating debt.
Theoretically, the strategy of incurring debt does
not conflict with sustainable development, as the
primary objective of such debt is to foster the economic
development in recipient countries. This is expected
eventually to create a socio-economic environment
that is suitable for adopting sustainable develop-

Table 15.15:

Share of Natural Resource Intensive Export, Terms of Trade and Debt Indicator for
Countries of the Asian and Pacific Region

Countries

PV/XGS
(critical value 200)

Kazakstan
Fiji
Uzbekistan
Malaysia
Tonga
Republic of Korea
Vanuatu
Solomon Islands
PR China
Iran, Islamic Rep. of
Thailand
Sri Lanka
Papua New Guinea
Cambodia
Nepal
Philippines
Pakistan
India
Bangladesh
Indonesia
Lao PDR
Myanmar
Viet Nam
Sources:
Note:

ment strategies. The recently emerging pattern of
indebtedness and the structure of foreign trade in some
developing countries of the region, however, suggests
otherwise. The issue of growing debt burden in these
countries has found to be linked, directly or indirectly,
with environmental degradation. This linkage between
indebtedness, trade and environment protection looks
set to become one of the principal focuses of the
environment-development debate in the last years of
the twentieth century.
The debt problem of 1980s, which most middle
income countries have addressed successfully, is by no
means over for many low income and even some
middle income countries of the Asian and Pacific
region. Table 15.15 shows key debt indicators for
selected countries of the Asian and Pacific region.
According to the World Bank (1994), Lao People’s
Democratic Republic, Myanmar and Viet Nam fall in the

32
35
40
41
42
45
46
52
76
77
88
107
118
119
152
174
187
190
192
192
224
483
592

PV/GNP
(critical value 80)
3
20
2
35
15
13
27
28
17
15
35
41
67
17
29
58
37
21
28
58
40
10
173

Share of Natural
Resource Intensive*
Export (per cent)

Term of Trade
(1992) 1980 = 100

50.8
62.0
18.1
39.0
71.7
7.1
91.3
94.3
20.8
96.2
33.3
27.5
82.9
68.2
16.1
27.0
21.0
24.9
18.4
52.3
92.0
88.7
–

–
–
–
68
–
106
–
–
–
50
83
81
–
–
–
101
82
100
77
60
–
72
–

1) The World Bank (1994). World Debt Tables, 1994-95.
2) United Nations (1994). Handbook of International Trade and Development Statistics, 1993.
PV
= Present value of total debt service.
XGS
= Exports of goods and services.
GNP = Gross national product.
* Natural resource intensive include classes and sub-classes No. 0,1,2,3,4 and 68 of the Standard International Trade Classification
(SITC) System.
(–)
= Data not available.
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category of severely indebted low-income countries
while Bangladesh, India, Nepal and Pakistan are
categorised as moderately indebted low-income
countries. Likewise, Indonesia, Papua New Guinea,
Philippines and Western Samoa are among moderately
indebted middle-income countries. This classification is
based on debt indicators designed to reflect the extent
to which the debt overhang represents an unsustainable
future debt service requirement.
Such debt profiles have serious implications for
the pursuit of sustainable development in these
countries. The lasting debt burden represents a severe
constraint upon the allocation of resources for meeting
the immediate needs of growing populations,
investment in resource conservation and environmental
enhancement is seen as a far less urgent priority.
There are even examples of countries reaching
such a level of indebtedness that new loans are taken
simply to service existing debt. This situation creates a
credibility gap which deters lending and investment
from both internal and external private investors. Thus,
the chronic problem of debt burden act as a major
barrier to achieving the goal of economic development
and poverty alleviation and eventually environmental
protection.

Figure 15.3:

Share of Natural Resources Export and Total Debt Service (as Per cent of Export) in
Selected Countries of Asia and the Pacific

Sources:
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The issue of debt servicing is particularly serious
for countries whose export basket constitutes a
substantial proportion of natural resource intensive
commodities. Figure 15.3 plots the ratio of debt service
to export against the share of natural resources
intensive exports for selected countries of the region.
This shows most countries to be characterised by a high
debt service to export ratio and/or high share of natural
resource intensive exports.
It is evident from the pattern that the burden of
high debt service is a major factor in compelling the
resource rich developing countries of the region to
exploit their already dwindling natural resource base
unsustainably for export purposes. For example, in
Papua New Guinea and Indonesia where exports
constitute a substantial proportion (83 and 52 per cent
respectively) of natural resources intensive commodities,
over 30 per cent of export earning goes for debt
servicing. Similarly, India, Pakistan and Philippines pay
over one quarter of their export earnings for debt
service. The scenarios in many other countries is not
very different. The declining terms of trade (Table
15.10) in most developing countries of the region
further worsens the situation.

World Bank 1994. World Debt tables, 1994-95. Washington
United Nations 1994. Handbooks of International Trade and Development Statistics.

TR A D E

Figure.15.4:

Trend of Debt Sevice Burden in
Selected Countries of Asia and the
Pacific, 1975-93
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Source:

World Bank (1994). World Debt Tables 1994-95.
Washington.

Figure 15.4 shows debt service as a proportion of
total export earnings for 16 countries of the region. For
these countries the proportion of export earnings
consumed by debt service has risen, on average, to
about 15 per cent. Considering the growing debt
service obligations in countries of the region, significant
investment in environmental improvement or resource
conservation is unlikely, irrespective of awareness of
the environmental conditions or the willingness to
tackle them on the part of these countries.

IV.

PO LIC IES A N D PRO G R A M M ES O N
TR A D E A N D EN V IRO N M EN T

A.

Environm ental Policies

Environmental policies as noted above, can affect
both trade and market access, and are generally
grouped within the following categories:
•
effects of environmentally related product
regulations on international competitive position;
•
effects of environmentally related product
regulations on market access; and
•
the use of trade measures in international
environmental agreements and in national
environmental regulation.
The principal question addressed in this section
relates to the effects of these measures on Asian and
Pacific trade.
With respect to competitiveness, the region has
an interest both in whether environmentally related
product regulations, either in industrial countries or in

the region itself, have or are likely to affect the level
and pattern of international trade; and what policies are
being taken or contemplated to offset differences in
environmental control costs.
Empirical studies to date, suggest that environmental pollution regulation within the industrial sector
has had little total impact on the level and pattern of
international trade, and similarly, on international
investment. The principal reasons appear to be the
rather small share of environmental control expenditure
in total production costs in most industries, and the fact
that technology and process led changes made to meet
new environmental protection targets often reduce
energy and raw material costs, and thus increase
productivity.
This provides some assurance that as Asian and
Pacific countries establish stronger environmental
standards and enforcement measures, the effects on
their international competitive position may be modest
(this general conclusion is limited to industrial pollution
control, with data drawn primarily from industrial
countries). Nevertheless, detailed studies for specific
sectors are needed to confirm this.
It may be that strict environmental protection
measures taken in the renewable and non-renewable
natural resource sectors could account for a larger
fraction of production costs. If so, more stringent
environmental protection measures may affect the
export competitiveness of countries of the region (and
other suppliers). This would be especially likely for
commodities that are traded mainly on the basis of
price, typical of the export pattern of the small island
economies of the Pacific. In such a case, an agreed
initiative among major suppliers in establishing
environmental protection measures might preclude any
one country from losing its market share.
The Philippines provides one of the few data
sources for developing countries (Intal et al.). Their
research data indicates that if the damages from soil
erosion were internalised, and current rates of air and
water pollution were reduced by 90 per cent, then the
share of pollution abatement costs to sector output
would range from 6.1 per cent to 0 per cent. Out of
the 60 sectors reported, only in 9 did the ratio of
environmental damage and protection costs compared
with the value of sector output exceed 1 per cent, and
in only 5 did it exceed 2 per cent. This suggests that
for most industries, the internalisation of pollution
abatement costs would have a negligible effect on
international competitiveness.
The study concluded that in most industries for
which the Philippines has a comparative advantage, a
policy of internalising the social costs of environmental
damage would not significantly affect the social
profitability of these sectors. But due to existing policy
distortions, it recommends that the environmental
policies be accompanied by a reform of the country’s
distortive trade and tariff regime. Whether the results
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for the Philippines apply in other Asian and Pacific
countries requires further research, but the study does
suggest that more stringent environmental protection is
compatible with international trade competitiveness.

B.

Trade and Environm ental
C om petitiveness

There are two main issues relating to how
environmental policy decisions may affect trade and
competitiveness. The first lies in the possibility that
countries that impose substantial pollution abatement
cost burdens on their domestic firms, will attempt to
equalise these costs through some form of border
adjustments (e.g. import surcharges and export rebates).
To date, no such measures have been taken, although
these schemes have frequently been suggested. Border
adjustments to equalise pollution abatement costs
internationally have a dubious basis in economic theory
and could easily be used for covert protection.
Moreov er, they would violate one of the main
provisions of the OECD’s ‘Guiding Principles
Concerning International Economic Aspects of
Environmental Policies’ (1972) and would most likely
be found to be GATT-illegal. Nevertheless, border cost
equalisation schemes continue to attract some support
as a method to moderate a competitive disadvantage
from stringent environmental protection measures, and
to induce trade partners into stronger environmental
protection regimes.
The second issue centres on the financing of
pollution abatement and environmental protection
costs. Specifically, if one country obliges its producers
to shoulder the costs of environmental protection, and
a second subsidises such private sector activity out of
government funds, the result is a potential trade
distortion. Such subsidies maintain the split between
market prices and social costs of production, thus
undermining a principal requirement for efficient and
effective environmental policy. In recognition of this
possibility the OECD in 1972 adopted the so-called
Polluter Pays Principle (PPP), under which the costs of
pollution abatement undertaken in the private sector
are borne (in the first instance) by the polluter. Market
conditions permitting, these costs may then be passed
onto consumers in product prices. Despite questions
about the implementation of PPP, and some conceptual
ambiguities, it is generally agreed that the PPP has
helped moderate trade distortions arising from the
financing of pollution abatement.
The subsidy-countervailing duty provisions of
GATT are also relevant to the financing issue. Under
the new Uruguay Round Agreement, certain types of
subsidies are made ‘non-actionable.’ That is, they are
exempt from countervailing duties. These subsidies
include some government assistance to firms in
adapting existing facilities to new environmental
requirements, and providing limited support for
environmental research and development. The
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question of whether international subsidies can go
through some sort of bilateral agreement or the Global
Environmental Facility have not been directly
addressed.
The PPP and GATT/WTO treatment of subsidies
are relevant to the Asian and Pacific countries, both in
formulating their own policies with regard to financing
and in anticipating possible trade restrictions in
overseas markets.

C.

Product Standards

Product standards pose two issues for the
region’s trade. Regulations intended to protect human
health and the environment, drawn up by importing
countries, may also be intended to incorporate some
protective economic measures. GATT rules attempt to
prevent this from happening through requiring
nondiscriminatory treatment, and general prohibition
against the use of non-tariff trade barriers.
The second main trade issue is the extent to
which such product standards should be harmonised
internationally. The case for harmonised standards is
that it is less expensive to meet a single product
standard in all export markets than meeting multiple
standards in different markets. Also, a single standard
is less likely to be crafted so as to provide covert
protection. The case against a single internationally
uniform standard is that each country may well have its
own set of priorities with respect to health and
environment, and establishing a single standard in
order to harmonise standards may be ineffective.

D.

H ealth and Sanitary Standards

Probably the most important aspect covers the
health and sanitary standards that apply to food imports
(see Box 15.5). A related issue under much debate, is
whether and under what circumstances import
restrictions can be based on how the products are
produced and not on the characteristics of the products
themselves. This is sometimes known as the
production and process method (PPM) issue. All of
these issues of cost of compliance, implementation of
new regulations within the WTO, and the PPM
question, deserve the attention of the region’s exporters
and governments.
The new World Trade Organisation established
by the Uruguay Round Agreements will modify existing
disciplines on environmentally relate d product
standards. Briefly, the Uruguay Round reached
agreements on Technical Barriers to Trade (TBT) and
on Sanitary and Phytosanitary Measures (SPS). An
important change in the new TBT agreement is the
requirement that national environmental regulations
applied to products be based on relevant international
standards, although some exceptions are permitted.
If based on domestic standards, the regulations
must meet a least-trade-restrictive test. The SPS
agreement has a similar requirement that product
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B ox 15.5:

H ealth and S afety Standards for Food Im ports

Asian exporters of food products must comply with
the health and safety standards as applied in major export
markets. In the US, the Environmental Protection Agency
(EPA) sets pesticide tolerance levels, and the Food and
Drug Administration (FDA) enforces these standards for all
products (domestic and imported). Additionally, the FDA
inspects imports for such dangers as chemical and
microbial contamination, decomposition, and improper
labelling. The Department of Agriculture assesses the
quality of imported produce, conducts inspection and
quarantine activities to guard against animal and plant
diseases and pests, and inspects meat imports.
A recent review of the FDA’s import detentions for
January 1993 shows that the two most prominent reasons
for import detention were low acid canned foods (28 per
cent) and improper labelling (33 per cent). Unsafe
additives, pesti cide res idues, and heavy metal
contamination together accounted for 14 per cent of
detentions*. The most frequently detained products were
fish and shellfish (24 per cent), fruits and vegetables (24 per
cent) and spices (22 per cent). Products from five Asian
sources (India, Thailand, Hong Kong, People’s Republic of
China, Philippines) accounted for 34 per cent of total
detentions.
In Japan the Ministry of Health and Welfare
establishes and implements foods standards through the
Food Sanitation Law**. Only food additives designated by
the Ministy of Health and those on an approved list can be
used. Most food imports need an import notification prior
to import. Of the total number of applications for

measures are based, where they exist, on international
standards and guidelines, although exceptions are
allowed. If however, an international standard is not
followed, the country imposing the standard should
avoid arbitrary or unjustifiable distinction if they result
in discrimination or a disguised restriction on
international trade (Charnovitz, 1994). The impact of
these changes in international trade rules on the Asian
and Pacific export market access and ability to set their
own national product standards is not known. They
may tighten discipline on environmentally related trade
restrictions in the region’s export markets, but
‘legitimate objective,’ ‘not more trade restrictive than
necessary,’ ‘discrimination’ and ‘disguised restriction on
inter national trade’ allows for a wide range of
interpretations.
A critical issue for the Asian and Pacific exporters
in the area of environmentally related product standards
is adequacy and timeliness of information on standards
and testing procedures in export markets. Under the
GATT Agreement on Technical Barriers to Trade,
signatories are required to establish an inquiry point to
provide information on technical regulations, standards,
and rules of conformity assessment. The Agreement
also requires notification to the GATT Secretariat of

importation, Asia accounted for 44 per cent, with Republic
of Korea, the People’s Republic of China and Thailand
being major suppliers. In recent years import procedures
have been simplified so that for some items a single
positive inspection can suffice for subsequent shipments
over a one to thr ee year period. Inspectio n and
certification by foreign laboratories can be accepted under
some circumstances. The same study states that most
violations of food import regulations were spoilage and
fungus. While these product standards may present some
burden for exporters to the Japanese market, they have not
halted a dramatic rise in food imports, including imports
from Asia. Measured by calories, Japan now imports 54 per
cent of its food consumption.
India, where shrimp exports account for 74 per cent
of the value of its fisheries exports and where Japan
dominates as an export destination, has apparently been
successful at improving the quality of its exports. A recent
study states that in 1992 there were no detentions to its
exports of fisheries products, and that contamination by
Salmonella, which previously was a serious problem, has
been solved through superior hygiene in the processing
and handling stages***. Nevertheless the lack of uniformity
in product quality standards in India’s major export markets
is said to have created difficulties and additional costs.
Sources:

* Charles Pearson. 1994. ‘Trade and Environment: The
US Experience’. Report prepared for UNCTAD.
** Miku Iba. Undated. ‘Japanese Environmental Policies
and Trade Policies: Trade Opportunities for Developing
Countries’. Report prepared for UNCTAD.
*** Parikh, ‘Trade and Environment ...,’ op. cit.

proposed regulations that will significantly affect
international trade.
In addition, UNCTAD is modifying its Trade
Control Measures Information System, which is a
computerised data base on a wide variety of non-tariff
trade barriers (NTBs), to explicitly include environmental
protection measures applied to specific products that
are internationally traded. The adequacy of these and
similar information sources to alert exporters to new
product standards is not fully known. It does appear,
however, that the principal information channels are at
the importer-supplier level and through exporter
associations. It is likely that relatively large exporters in
the region have better access to information and can
adjust more easily to evolving external environmental
product standards and ecolabelling schemes than small
and medium-size firms.

E.

Ecolabelling

Closely related to product standards is the
ecolabelling issue. Ecolabelling is the voluntary
granting of labels by a government or private
sponsoring agency to inform consumers that the
product is more environmentally friendly (less harmful)
than other products in the same class of goods.
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15.4:

Tea, an export product, needs careful environmental management to meet the environmental standards of buyers.

Ecolabelling schemes are becoming increasingly
frequent, with one study stating that such schemes exist
in more than 21 countries (USEPA, 1993) Japan, India,
Republic of Korea, Singapore and Thailand have such
schemes, and all of the major OECD countries also
have ecolabelling programmes.
The principal purpose of ecolabelling
programmes is to raise consumer awareness of the
environmental effects of the products they buy and to
induce producers into minimising the environmental
pollution created in production, transport, sale and
disposal. As an information tool, ecolabels help
consumers express their environmental preferences in
the market place. Producers seek ecolabels to maintain
or improve their market position. In principle,
ecolabelling can substitute for certain types of direct
government regulation by making greater use of market
forces.

B ox 15.6:

C ut Flow ers in the D utch M arket

The case of cut flowers in the Dutch market offers a
good example of how ecolabelling and environmental
certification schemes may work to the disadvantage of
developing country exporters. The producer value of
Dutch greenhouse grown cut flowers in 1991 was NGL
3,200 million (70 per cent exported). Despite its success,
Dutch producers are confronted with three problems:
increased competition from foreign competitors (often with
lower labour and energy costs); negative perceptions by
consumers due to poor environmental performance; and
expensive requirements to meet new, strict environmental
standards which require more efficient use of energy and
controls in the use of pesticides, insecticides and fertilisers.
The ecolabelling schemes are seen as one device to
respond to these problems.
Awarding ecolabels in the Netherlands involves two
steps. First, a ‘life cycle’ analysis of the product is done
and criteria for environmentally superior products
established. In principle, five stages of the product are
examined (raw material extraction, production of
intermediate inputs, production of the product, product
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Despite these advantages, many developing
countries are ambivalent. On the one hand, acquiring
an ecolabel may improve market share and allow the
producer to charge a premium price, whereas on the
other hand, the manner in which the product categories
are selected, the criteria for granting the ecolabel, and
the implementation of the programme may impair
market access for their exports, or the label may simply
be too expensive to obtain (see Box 15.6). The fact
that most suggestions for new product ecolabels come
from industry in importing countries suggests that the
criteria may favour the domestic manufacturers.
So far there is little evidence that ecolabels have
had much effect (positive or negative) on developing
country exports. The main reason appears to be that
few products of major export interest to developing
countries have been covered by such schemes,
however, this is likely to change. The European
Community reached agreement on an EC-wide
ecolabelling scheme in 1991 and criteria for labels are
being developed for such product categories as paper
products, washing machines and light bulbs, products
of some export interest to countries of the region and
other trade partners. The EC-wide labelling scheme is
supplemented by national level and private labelling
schemes.
Ecolabels and certification schemes have already
become a contentious issue in the case of tropical
timber which is a major export product of South-East
Asia. For example, Austria in 1992 adopted a
mandatory labelling system for tropical timber and
timber products placed on the domestic market (‘made
of tropical timber’ or ‘containing tropical timber’). This
was accompanied by a voluntary quality mark system
for timber and timber products from sustainable forest

use, and product disposal) and evaluated according to
various environmental criteria (e.g. resource use, energy
use, emissions and effluents, recyclability, and life span).
Second, producers and importers apply for an ecolabel, and
are granted/denied the label depending on whether they
conform to the criteria.
In principle, there is no discrimination between
domestically produced products and imported products, but
in practice this may not be the case. First, foreign
producers are not directly involved in formulating the
criteria and thus must rely on importers to represent their
interests. Second, it is likely that the standards and criteria
reflect the Dutch environment and not those of exporting
countries (e.g. pesticide and fertiliser pollution may have a
great weight in Dutch environmental preferences, but a
much lower weight in developing country exporters).
Source:

Harmen Verbruggen, Saskia Jongma, Frans van der
Woerd. Undated. ‘Ecolabelling and the Developing
Countries: The ‘Mileuukeur’ and Other Labels for
Flowers, Fruits and Vegetables’. Amsterdam: Institute
for Environmental Studies.
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exploitation, where criteria for sustainability would
follow guidelines prepared by the International Tropical
Timber Organisation (ITTO) (Sucharipar-Bohrman,
1994). This law resulted in a number of objections
from Malaysia and Indonesia (acting through ASEAN).
ASEAN (among other objections) claimed a
violation of GATT rights under Article I (most favoured
nation) and Article III (national treatment). One issue
was the lack of consensus on the concept and
measurement of sustainable forest exploitation, and a
second was the apparently discriminatory treatment of
tropical as opposed to temperate forest timber. The
Austrian government backed away, amending the law
so that the mandatory labelling requirement was
dropped and the quality mark was given for all timber
produced from sustainable development and not just
tropical timber (OECD, 1994).
The growing concern among consumers about
the environmental aspects of products is not the same
across the board of developing country exporters.
Various studies have indicated that consumers may be
willing to pay a premium on ‘green’ products,
providing some niche markets for developing country
exporters, if skilfully marketed. This would allow either
market expansion opportunities or the capture of a
price premium. The amount of the price premium is
not certain, although surveys show that consumers
claim to be willing to pay between 5 per cent and
25 per cent more for environmentally friendly products.
One study (Crossley et al, 1994) attempted to
estimate the additional revenue to be gained by
exporters from a tropical timber certification
programme, and concluded that the incremental annual
revenues might amount to between US$ 253 million
and US$ 507 million which is still a small fraction of
total current tropical timber export ear nings
(2.4 per cent and 4.8 per cent respectively). Other
‘green’ products include cotton grown without
pesticides, which may become important as
ecolabelling of textiles spreads, organically grown
foods, and the possibility that jute and other natural
fibres become preferred packaging materials.
There also may be significant trade opportunities
for the region in the environmental products and
technology industry. An OECD study (OECD, 1992)
estimated the world-wide pollution abatement market
to be US$ 200 billion and a predicted US$ 300 billion
market by the year 2000. A large segment of this
market appears to be in Asia, especially ASEAN, the
People’s Republic of China and India. Much of the
expenditure will purchase domestically produced goods
and services. But intra-regional trade in these products
and services is likely to expand rapidly as the newly
industrialising countries move toward more stringent
industrial pollution abatement, and as governmental
expenditures on water and sewage treatment facilities
and on environmental monitoring expands in the
region.

The preceding discussion of competitiveness and
product standards discussed the appropriate use of
trade measures to accomplish environmental objectives,
the use of border adjustments to offset international
differences in environmental protection costs, and how
GATT disciplines on environmentally related product
standards are applied to imports. But there are additional
questions concerning the trade provisions of international
environmental agreements (IEAs) and trade provisions
of national legislation. These, too, have effects on the
international trade of countries of the region.

F.

International Environm ental
A greem ents

With respect to IEAs, a 1991 study identified
some 170 global, regional and bilateral environmental
agreements, of which 19 employ trade restrictions
(USITC, 1991). The most important appear to be The
Montreal Protocol on Substances that Deplete the
Ozone Layer, The Basel Convention on the Control of
Transboundary Movements of Hazardous Wastes and
their Disposal, the Convention on Trade in Endangered
Species (CITES) and the London Guidelines for the
Exchange of Information on Chemicals (see Chapter 18,
Table 18.2 for a list of Asian and Pacific signatories to
the first three of these).

G.

Trade M easures

There is also a growing use of trade measures in
domestic environmental legislation. Some of this
represents the domestic implementation and
enforcement regulations for IEAs, while some are of a
more unilateral nature. Perhaps the most well known
is the US Marine Mammal Protection Act, which seeks
to limit incidental killing of dolphins in commercial
fishing, and under which the US embargoed the import
of yellow fin tuna and tuna products from Mexico.
Mexico challenged the embargo within GATT and was
upheld in a GATT panel decision, but the decision was
never formally adopted. The use of trade restrictions
internationally through IEAs, and at the national level,
is an area of some concern for the region’s trade
interests. For example, the US Pelly amendment allows
the President to prohibit imports of certain products
from countries whose fishery operations diminish the
effectiveness of an international fishery conservation
programme for endangered or threatened species.
Asian countries have been certified under the Pelly
Amendment on 10 occasions between 1974 and 1993
on whaling, driftnet fishing, and endangered species
grounds (Charnovitz, 1994).

H.

R econciliation of Trade and
Environm ental Interests

Attempts to reconcile trade and environmental
interests are being taken by a number of international
organizations with membership of the governments of
the Asian and Pacific region.
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For example, the OECD has been active in the
trade-environment area ever since it adopted the PPP
and related principles in 1972. In the early 1990s, the
OECD Trade and Environment Committees initiated an
extensive work programme with a view towards
developing guidelines for the reconciliation of trade
and environmental policies. That programme resulted
in a number of studies including research in the area of
environmental regulation and international competitiveness, sectoral studies of the effects of trade on
environmental resources, and the question of life cycle
management and trade encompassing ecolabelling,
ecopackaging and recycling measures (OECD, 1993).
The OECD has developed new procedural guidelines,
but its work on new substantive guidelines for the
reconciliation of trade and environmental policies is not
yet complete.
The United Nations Conference on Trade and
Development has also launched a project to analyse
trade-environment linkages with a view towards
supporting developing country policy responses. This
ongoing project has also resulted in a number of useful
studies, some of which have been cited and used in the
preparation of this chapter. The work of the Trade and
Environment Section of UNCTAD has been
supplemented by a number of commodity and countryspecific studies undertaken by the Commodities
Division. UNCTAD is also working closely with the
newly created Environmental Economics Unit of the
United Nations Environment Programme.
The General Agreement on Tariffs and Trade
established a Group on Environmental Measures and
International Trade in 1971 about the time of the first
UN Conference on the Human Environment, but the
Group did not formally convene until 1991. Since then
it has put three topics on its agenda:
•
trade provisions of multilateral agreements;
•
transparency of trade-related environmental
measures; and
•
trade and ecopackaging and labelling measures.
15.5:

Industrial effluents from tanneries, an export industry, needs to
be controlled.
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This work has been continued by a SubCommittee of the Preparatory Committee of the WTO
during the transition period before the WTO and its
Trade and Environment Committee formally come into
force. The Sub-Committee is also taking up the
question of charges and taxes for environmental
purposes and how they may affect trade.
The United Nations Commission on Sustainable
Development has responsibility for monitoring progress
in the implementation of Agenda 21. It considered the
trade-environment issue at its second session in May
1994. Among other items in its report, the Commission
supported the April 1994 Marrakesh Ministerial meeting
establishing the WTO Committee on Trade and
Environment, and declared its intention to review
annually progress on trade, environment and
development throughout the UN system (UN, 1994).
APEC as an intergovernmental consultative
organisation (within the Asian and Pacific region) is
well placed to consider trade-environment issues as
they affect APEC members, although it is not known if
they have placed this issue on their work programme.
ASEAN’s commitment to regional environmental
cooperation dates to 1977 with the establishment of an
ASEAN Environmental Programme (ASEP). More
recently, it has established a Sub-Programme on
regional policies vis-à-vis trade-environment issues.

V.

C O N C LU SIO N

Although there are no fundamental and inherent
conflicts between liberal trade and protection of
environment and natural resources, there are a number
of points at which they meet and where reconciliation
is necessary. This is especially evident in the Asian and
Pacific region, where trade and investment have been a
principal engine of economic growth, but where
serious environmental degradation has occurred.
While trade may have been the proximate cause
of environmental stress in some situations, it does not
follow that trade is the ultimate cause of such stress.
Nor does it follow that restrictions on trade, or a more
absolute and rigid development strategy is an
appropriate response. Such a reorientation of current
policy would simply slow economic growth and reduce
the real and financial resources available to meet the
environmental challenge.
Instead, the better policy response is to address
environmental degradation and pollution more directly,
through more stringent and effective domestic policies,
and through better planning to anticipate environmental
externalities. Policies to internalise environmental
protection costs in market prices, and where possibly
reliance on market-oriented measures such as pollution
taxes and tradeable permit schemes would be
important components of such a response. The
evidence suggest that policies to internalise externalities
will result in some loss of international competitive
position and market share in some industries and
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products, but in general these losses will not be serious.
The alternative, to subsidise exports by offering them
for sale at less than their social costs of production,
cannot lead to sustainable development. This
conclusion is fairly widely accepted as it applies to the
manufacturing sector and with respect to industrial
pollution, but the greater challenge will come in the
natural-resource based sectors.
A second conclusion is that the analytical models
and empirical basis for examining the effects of Asian
and Pacific trade on its natural and environmental
resource base remains deficient. There is no single,
simple model that links trade and trade liberalisation to
the environment, as the requirements for such a model
are quite demanding.
A third basic conclusion is that the conditions of
world trade are dynamic, and that the issue of trade
and environment has become increasingly important.
This suggests that exporters from the region must not
only keep abreast of developments in foreign markets,
but must play a more important role in formulating the
rules and regulations governing international trade.
These changing conditions take a number of forms:
•
greater use of trade measures to address
international environmental concerns (both
unilateral and through multilateral environmental
agreements);
•
increasing prevalence of environmentally related
product standards; and
•
ecolabelling schemes and packaging requirements.
Larger firms in the region’s countries will have
less difficulty in adjusting to these new conditions of
trade, but smaller firms will need their governments’
assistance. Perhaps more important, is the international
regulation of environmental policies as they pertain to
trade, which currently is in great flux. The agenda of

the new World Trade Organisation and its Trade and
Environment Committee reflect this, as do policies
undertaken at the national level and by the European
Union. Asian and Pacific countries have a need and
opportunity to help shape these regulations. A passive
stance would be inadequate; active involvement will be
more productive.
There is considerable opportunity for regional
and sub-regional cooperation in meeting these
challenges. Some coordination in the implementation
of stricter environmental standards on domestic
production will control whatever negative competitive
impacts can be anticipated. Greater coordination in the
financing of pollution abatement, perhaps following the
PPP, will also moderate trade distortions and adverse
competitive impacts. Greater harmonisation of
environmentally related product standards in the region
and internationally will help maintain market access
and curb covert protectionism. Indeed, full exploitation
of the advantages of an integrated Asian market require
some degree of product harmonisation. A coordinated
regional position vis-à-vis evolving regulations in
GATT/WTO will also strengthen the region’s negotiating
power.
Finally, the research findings on which to base
anticipatory policies need to be strengthened. This
includes better formal modelling of environmentaleconomic interactions to include the effects of trade as
noted above, but also the full array of domestic policies
that influence environmental quality/land tenure,
exchange rate policy, research and development
expenditures, and investment policy. Some of this
research can be done at the national and sub-national
level, but some can be more productively accomplished
at the regional level, using regional research networks
and institutions.
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Chapter Sixteen

16.1:

An improved environment can bring better health to people, particularly vulnerable groups.
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I.

IN TRO D U C TIO N

Human health is intimately interwoven with the
environment, since unhygienic, unsanitary or polluted
environments breed diseases. It is in recognition of this
intrinsic relationship that the first principle of the Rio
Declaration on Environment and Development
(adopted at the United Nations Conference on
Environment and Development, June 1992) states:
“Human beings...the centr e of concer n for
sustainable development...are entitled to a healthy and
productive life in harmony with nature.”
This chapter, dealing with human health in
relation to environment, discusses the existing health
conditions and trends, describing the types of
environmental disease s and the policies and
programmes that have been adopted in the region to
meet the environmental health problems and
challenges.

II.

H EA LTH C O N D ITIO N S A N D TR EN D S

The status and trends in human health have a
close relationship with environmental dynamics. The
changes brought about in our physical environment can
contribute to the control or elimination of some health
hazards, whilst also generating new ones. Thus many
infectious or parasitic diseases which are major public
health hazards in developing countries of the Asian and
Pacific Region have either been eliminated, or are no
longer public health problems in the developed
countries. Their disappearance from the developed
world has been due to improvements in the physical
and socio-economic environment in these countries.
For example, endemic cholera and malaria have nearly
disappeared from the developed world, even without
any specific intervention. However, the combined
effects of the growth in use of complex chemicals,
increasing pollution and hazardous waste generation in

most developed countries has enhanced the risk of
degenerative diseases such as cancer and diseases of
the circulatory and nervous systems.

A.

Life Expectancy and M ortality
Trends

An encouraging trend in the region is enhanced
life expectancy, which rose from less than 60 years in
1980, to over 65 years in 1995. However, there are eight
countries of the region, namely Afghanistan,
Bangladesh, Bhutan, Cambodia, Lao People’s
Democratic Republic, Myanmar, Nepal and Papua New
Guinea, where the minimum global target of 60 years,
adopted in 1981, will not be achieved by 1995. The life
expectancy in the region differs between the sexes
(Figure 16.1). On average, women live three years
longer than men in developing countries of the region.
Among developed countries, the life expectancy is the
same for both sexes in Australia, whereas in Japan and
New Zealand women live six years longer than men.
During the last five years (1990-95) life expectancy for
males in the region has increased from 63.6 to 65.0
years, and for females from 65.9 to 67.0 years.
Another hopeful indicator is that mortality rates
have fallen in the region. Crude death rates have
reduced from 8.8 per 1,000 in 1990, to 8.0 per 1,000 in
1995. The estimates of death by age group show that
children below the age of 5 years are still the most
vulnerable group. Of the 80 million children born each
year, about 5 million die within the first year of their
life. However, there has been a marked decline in the
infant mortality from 68 per 1,000 live births in 1990, to
59 per 1,000 in 1995. There exists a great disparity in
the region in terms of infant mortality, which varies
from 80 per 1,000 live births in South Asia, to 25 per
1,000 live births in the Pacific (Figure 16.2).
Afghanistan, Bangladesh, Bhutan and Cambodia still

Figure 16.1:

Life Expectancy in Asia and the
Pacific by Sub-regions and Sex,
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Figure 16.2:

Infant Mortality Rates in Asia and
the Pacific by Sub-regions, 1995
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have infant mortality rates above 100, whilst India,
Indonesia, Kiribati, Lao People’s Democratic Republic,
Maldives, Nepal, Pakistan, Papua New Guinea, Samoa,
Tajikistan have infant mortality rates above the minimum
WHO target of 50 per 1,000 live births (ESCAP, 1995).
The mortality rates are comparatively high
among young children (0-4 years) even beyond their
first year of life. For example, in Afghanistan,
Bangladesh, Bhutan, Cambodia, India, Indonesia, Lao
People’s Democratic Republic, Myanmar and Nepal,
which have high Infant mortality rate (IMR), under five
mortality rates (U5MR) are also high, with their U5MR
being 110 and above per 1,000, eleven times the
maximum level for developed countries of the region.
All in all, a greater reduction in child mortality rates
could have been achieved by checking malnutrition,
which is still extremely high in the region. It has been
estimated that 139 million underweight children live in
the Asian and Pacific Region, some 73 per cent of the
world’s total children in this condition.

B.

Epidem iological C onditions and
Trends

Most developing countries of the region are
passing through epidemiological transition in which
human health is affected by both traditional and
modern environmental diseases (Figure 16.3). The
dearth of clean water, sanitation and hygienic living
conditions in these countries are responsible for the
prevalence of infectious, parasitic and vector borne
diseases such as diarrhoeal diseases, cholera, typhoid,
hepatitis A, intestinal helminths, filariasis, malaria,
dengue haemorrhagic fever (DHF) and schistosomiasis,
whilst pollution from agro-chemicals, industrial effluent
and hazardous waste has introduced or exacerbated
cancer, diseases of the nervous system and cardiovascular disease s. The changed life style and
environmental stress has also resulted in increased
mortality and morbidity from heart, cardio-vascular,
psychological and stress related diseases.

The infectious and parasitic diseases of the
environment, which in 1993, were responsible for
42 per cent of deaths in the developing countries of the
world (Figure 16.4), continue to pose major health
hazards in the Asian and Pacific Region. These are best
classified according to the ways in which they are
spread, as this enables possible preventive strategies to
be planned. The most common are the water-related
diseases that occur in the absence of potable water and
adequate sanitation. Then there are air-borne diseases
which occur due to contaminated and polluted air.
Contaminated food is another source of infectious and
parasitic diseases in the region. However, it is important
to point out that some diseases are transmitted through
more than one medium. For example in many countries
of the region cholera, typhoid and hepatitis A are
primarily waterborne diseases, but can also be
transmitted by contaminated food. Moreover, serious
epidemics can occur without any clear mechanism for
their development (Box 16.1).
1. Water Related Diseases
There are five categories of diseases related to
water:
•
water-borne diseases (typhoid, cholera,
dysentery, gastroenteritis and infectious
hepatitis);
•
water-washed infections of the skin and eyes
(trachoma, scabies, yaws, leprosy, conjunctivitis
and ulcers);
•
water-based diseases (schistosomiasis and
guinea-worm);
•
diseases from water-related insect vectors such as
mosquitoes and sand fly; and
•
infections caused by defective sanitation
(hookworm).
(i) Water-Borne Diseases
• Diarrhoeal diseases
Diarrhoeal
diseases,
associated
with
contaminated water and poor food handling practices,
pose a serious threat to the region. In most countries,
diarrhoeal diseases continue to constitute one of the
three most significant causes of death in young
children. A group of twelve countries – People’s
Republic of China, India, Bangladesh, Bhutan,
Indonesia, Maldives, Mongolia, Nepal, Sri Lanka,
Thailand, Democratic People’s Republic of Korea, and
Myanmar – accounted for about 40 per cent of the total
global diarrhoea episodes in 1990-91 (Figure 16.5).
People’s Republic of China alone accounted for 364
million cases during 1990-91, 22 per cent of the global
figure. With the exception of People’s Republic of
China, a total of 1.7 million children below 5 years from
these countries were killed by diarrhoea alone during
1990 (more than three children per minute).
Furthermore, it is estimated that a staggering 310
million episodes occurred in children under 5 in these
countries in 1993; an average of 18 episodes per 100
children.
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Figure 16.3:

The Epidemiological Risk Transition in Developing Countries of Asia and the Pacific
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Most children in the aforementioned countries
suffer several annual bouts of diarrhoea during the first
two years of their life, which significantly contributes to
the prevalence of malnutrition. Regional statistics make
for depressing reading: an under-five child in
Bangladesh is likely to have four diarrhoea episodes
per year, resulting in nearly one-third of all deaths in
this age group being associated with diarrhoea; in
India, there are at least 100 million children in the 0-4
age group who are likely to have three episodes of
diarrhoea per year; in Indonesia, it is estimated that
children under 5 years of age suffer from two episodes
of diarrhoea per year, and have a diarrhoea-associated
mortality rate of 7.7 per 1,000 children; in Sri Lanka,
about 8 per cent of all deaths are due to diarrhoea and
about 50 per cent of diarrhoeal deaths occur in children
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under 5 years. The annual diarrhoeal incidence for
children under 5 years was 1.3 episodes per child;
based on a national diarrhoeal diseases mortality survey
carried out in Nepal, it was estimated that the under 5
age group annually suffered a total of 17 million
episodes of diarrhoea, and 45,000 diarrhoea-associated
deaths or one death per 380 diarrhoea cases; and
finally, information from the newly independent Central
Asian countries also indicate high rates of diarrhoeal
diseases.
In recent years, several countries have
experienced severe epidemics of dysentery caused by
multiple drug-resistant S. dysenteriae, resulting in high
fatality rates, especially among children. Droughts and
floods frequently cause water related health problems.
Leptospirosis and amoebic dysentery both increased
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Figure 16.4:

Causes of Death by Level of Development in the World, 1993
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B ox 16.1:

Plague: A Forgotten E pidem ic

In October, 1994 the economically prosperous city
of Surat in India was hit by a deadly plague epidemic.
Lying within the “Golden Corridor” of industrial boomtown
on the country’s west coast, where US$ 20 billion worth of
investment projects and infrastructure improvements are
under implementation, the city has recently experienced
India’s fastest economic growth. Some 400,000 workers staff
the diamond-cutting shops and textile plants in this seaport
of Gujarat, one of the country’s wealthiest states.
The nature of Surat’s epidemic was mystifying at
first. Only after the night of September, 19-20, when a large
number of victims died, did local health officials realise that
plague was in their midst. How plague reached Surat is
unknown. Indian experts tend to discount any connection
with another outbreak in Maharashtra, which borders Gujrat
in the south and whose capital is Bombay. However, some
believe that the disastrous earthquake of September 30,
1993, which killed more than 10,000 villagers in
Maharashtra’s hinterland district of Latur triggered it. The
belief is based on the fact that in early September, 1994,
medical authorities in the zone had quickly contained a
flare-up of bubonic plague that originated among jungle
rats dislodged from their burrows by the upheaval caused
by the earthquake.
Surat itself suffered its own convulsion the same
month, as heavy monsoon rains forced operators of an
endangered dam on the Tapti River to release a gush of
14 cubic metres of water per second. The spate flooded
several parts of the city, including low-lying squatter
settlements. The pileup of animal carcasses only added to
dangers from an estimated 4,500 tonnes of accumulated
garbage in the city. The fact that Surat’s pestilence was
pneumonic from its start, however, suggested that it had
already gone through a longish term of human infection,
since Y. pestis takes time before afflicting the lungs. When

that does occur, the disease can spread by simple coughs
expelling droplets of bloody phlegm. Untreated, the illness
can bring death within 48 hours after the onset of coughs
and fever.
The initial out-break of pneumonic plague in the
14th century, the worst killer in People’s Republic of China,
India, the Middle East and Europe at the time, probably
came from the Eurasian steppe, carried by caravan and
Mongol horsemen and later by black rats on ships. By now,
however, most of the world, has grown used to thinking of
plague as a thing of the past, a musty exudation from
quaint and curious volumes of forgotten lore. Among
masses of people everywhere, the term bubonic has
become merely a word, hardly suggesting the painful
buboes, or swellings of lymph glands in the groin and
armpits, that accompany the best-known form of the
disease. Certainly the 20th century’s medical arsenal has
done its job. Caught in time, the disease is easily reversed
with antibiotics, and most victims can be treated with
tetracycline. Even in India, large scale deaths have been
unknown since the 1950s, when plague took 58,000 lives.
Plague, however, has not died out and probably
never will. The microbe survives among burrowing rodents
and can emerge from history’s burial ground as a result of
any shake-up of normal relations between rats and humans.
Where rats are rife and sanitation supporting, the germ can
announce its hello with a vengeance. Surat’s case
demonstrate that basic public amenities of housing, water
supply, sanitation and refuse disposal need serious
attention particularly after being struck by a natural
calamity. Their neglect can provide ideal breeding grounds
to microbes of all spots and stripes that may afflict heavy
losses on the human population.
Source:

Time (Magazine). October 3, 1994.
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Figure 16.5:

a.
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following prolonged droughts in the Pacific.
Leptospirosis is transmitted by water supplies
contaminated by rat urine, amoebic dysentery by
sewage contaminated water. In New Caledonia and
French Polynesia, for example, Leptospirosis increased
from 9 cases in 1987, to 87 in 1988, and then again to
158 in 1989. By 1991 it had fallen, in parallel with the
incidence of Amoebiasis. The extent of the problem is
illustrated by the fact that, in 1992, leptospirosis
hospitalised on average 100 in 100,000 people in
French Polynesia, over 200 times more people that
were affected in France.
• Cholera
Because of its epidemic potential, cholera, a
particular form of diarrhoeal disease, remains a special
concern, especially taking into account deficiencies in
water supply and sanitation and food safety. Cholera
has spread across the world in seven large pandemics
during the last two centuries. The Indo-Gangetic plains
in India have come to be regarded as the home of
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cholera. While the first six pandemics were caused by
the classical biotype of Virio cholera, the E1 Tor biotype
is responsible for the present (seventh) pandemic,
which commenced in 1961. Since its origin in Sulawesi,
Indonesia, E1 Tor cholera has been reported in 19
separate countries and areas of the region. A very
recent development, with global implications, has been
the emergence of a new strain of cholera: vibrio. This
new strain, now labelled V. cholerae 0139, was first
reported in October 1992 from a large outbreak in
Madras, South India. Since then it has spread rapidly in
India and Bangladesh, causing large outbreaks. More
adult cases, rather than children, were affected in these
outbreaks, indicating a general lack of immunity. Cases
of 0139 cholera have also been reported from People’s
Republic of China, Hong Kong, Malaysia, Myanmar,
Nepal, Singapore, Sri Lanka and Thailand (WHO, 1995).
• Typhoid and Hepatitis
In many countries, typhoid and hepatitis A
continue to be a public health concern, with high
fatality rates. Hepatitis A Virus (HAV) infection is very
common in many countries of the Region. Some
outbreaks of HAV infection in children have been
reported from India, Indonesia and Nepal. Increase in
morbidity of HAV infection has been observed in
children and young adults in Mongolia and Thailand.
WHO has provided technical information and
diagnostic reagents to these countries.
The prevalence of hepatitis B virus (HBV)
infection and related diseases, such as chronic hepatitis,
cirrhosis and hepatocellular carcinoma, remains a
public health problem in the Region. Every year,
approximately 12-14 million people are infected with
HBV in only eleven countries of the region (Bangladesh,
Bhutan, India, Indonesia, Democratic People’s Republic
of Korea, Maldives, Mongolia, Myanmar, Nepal, Sri Laka
and Thailand). It is estimated that there are 78 million
HBV carriers in these countries.
A WHO-supported sero-epidemiological study
on hepatitis B virus initiated in Bangladesh, Bhutan
and Sri Lanka show a high prevalence of HBsAg
(more than 20 per cent) in pregnant women and in
the general population in Bhutan, indicating that
vertical transmission of HBV infection is very common.
Very low prevalence of HBsAg (0.1-0.2 per cent) was
found in these groups of population in Sri Lanka.
(ii) Water-Related Vector Borne Diseases
The state of the environment and incidence of
vector borne diseases are closely related. There is no
question that unsatisfactory environmental conditions
promote breeding sites for insect vector diseases, and
that these conditions are impacted by control measures
such as provision of appropriate drainage and
application of insecticides. Vector borne diseases
include malaria, dengue haemorrhagic fever (DHF),
filariasis and guinea worm disease.
• Malaria
Ten countries of the region – Bangladesh,

H U M A N H EA LTH

Bhutan, India, Indonesia, Democratic People’s Republic
of Korea, Mongolia, Myanmar, Nepal, Sri Lanka and
Thailand (i.e. WHO’s South-East Asian region) –
regularly account for more than half of the total number
of reported cases of malaria in the world, excluding the
African Continent. The incidence has remained at
between 2.5 and 2.9 million cases per year between 1990
and 1992, with slide positivity rate (SPR) remaining at
about 3 per cent (Table 16.1). SPR has been the highest
in Bhutan, at around 39 per cent in 1992, followed by
Sri Lanka (26 per cent) and Myanmar (14 per cent).
Patterns vary across the region. Several countries
have experienced an overall decline in cases of Malaria
in recent years: in Nepal, after the 1984-85 epidemic,
malaria incidence, including that of P. falciparum
(the most life threatening of the four species of malaria
parasites), gradually decreased; in Thailand, a steady
decline in mortality rates of overall and P. falciparum
cases started in 1989, and continued till 1992; and in
the Maldives, there has not been any indigenous case
since 1984, though 10 to 25 imported cases are detected
each year among travellers. Many other countries have
not seen any significant change in incidence rates in
recent years: an improvement began in Java and Bali
Islands (Indonesia) in 1984, but has remained fairly
static since 1986; India has reported about two million
cases of malaria annually since 1982, with a temporary
decrease between 1985 and 1987; in Sri Lanka, malaria
incidence has remained at the level of 400,000 cases
per year since 1991-92, showing a sharp decline after
the 1986-87 epidemic; and in Myanmar, the malaria
situation deteriorated in 1988-89 after four years of
stagnation, but stabilised again during 1989-92. Some
countries have actually seen an increased incidence of
the disease: in Bangladesh, a deterioration started in
1989, including an increased incidence of P. falciparum
cases in 1992; and in Bhutan, high case incidence has
been reported in recent years.
Although the cases of malaria in the WHO’s
South-East Asia region remained fairly constant, the
proportion of P. falciparum malaria increased from
30 per cent in 1981, to 41 per cent in 1992, with a peak
of 43 per cent in 1991 (Table 16.1). Across the region,
the proportion has been highest in countries such as
Myanmar (85 per cent in 1990) and Thailand (64 per
cent in 1990), and lowest in countries such as Nepal
(8 per cent in 1990) and Sri Lanka (19 per cent in
1991). Malaria incidence is also prevalent in urban
slums (Box 16.2).
Malaria morbidity has increased considerably
within WHO’s Western Pacific region in recent years: a
35 per cent increase since 1986. The region comprises
Australia, Brunei Darussalam, Cambodia, People’s
Republic of China, Japan, Lao People’s Democratic
Republic, Malaysia, New Zealand, Philippines, Republic
of Korea, Singapore, Viet Nam and Pacific island
countries including Cook Islands, Fiji, Kiribati, Marshall
Islands, Micronesia (Federated States of), Nauru, Niue,

Papua New Guinea, Samoa, Solomon Islands, Tonga,
Tuvalu and Vanuatu. Successes were achieved in
reducing malaria in People’s Republic of China,
Malaysia and the Philippines. However Cambodia,
Solomon Islands and Viet Nam all recorded
considerable increases in the number of microscopically
confirmed malaria cases. In Solomon Islands, 65,300
detected cases in 1989, increased to 116,500 in 1990,
and then again to 141,400 in 1991. For the WHO’s
Western Pacific Region as a whole, there were 798,300
microscopically confirmed cases. However, 3.8 million
patients were clinically diagnosed as having malaria
and received treatment.
• Dengue Haemorrhagic Fever
The vector of this disease is the Aedes Aegypti
mosquito. It only breeds in artificial containers such as
old tyres and tin cans, and can theoretically be
controlled by cleaning up the environment. Dengue
fever is endemic in Indonesia, Myanmar, Thailand,
Cambodia, People’s Republic of China, the Lao People’s
Democratic Republic, Malaysia, the Philippines,
Singapore and Viet Nam. In the South Pacific, it was
first seen in 1988 and has since spread to many islands.
Outbreaks have been particularly severe among
children (WHO, 1993).
• Japanese Encephalitis (JE)
The main vectors for epidemic transmission of
the Japanese encephalitis (JE) virus are culex
tritaeniorrhyneas mosquitoes, or related species. JE
continues to be a significant public health risk in
Northern Thailand, the Indian states of Bihar, Uttar
Pradesh, Tamil Nadu and West Bengal, the Terai areas
of Nepal and in Sri Lanka. Cases have also been
reported in Bangladesh and Myanmar. It is endemic in
People’s Republic of China, Japan, the Republic of
Korea and the countries of the Indo-China peninsula,
but is under control in Japan and the Republic of Korea.
The epidemiological data from Cambodia and Lao
People’s Democratic Republic are very limited, although
a reporting system on Japanese encephalitis is presently
being established in these countries (WHO, 1993).
• Filariasis
The vectors of Filariasis are culex fatigens and
culex quinquefasciatus mosquitoes, which tend to
breed in foul stagnant pools of water. It is therefore
prevalent in areas with poor sanitation. The disease
continues to be a public health problem in Bangladesh,
India, Indonesia, Maldives, Myanmar, Nepal, Sri Lanka
and Thailand. In India alone, there are an estimated
25 million microfilaria carriers, and some 19 million
people are suffering from filarial disease. It is also
endemic in the South Pacific island countries.
• Guinea-Worm Disease (Dracunculiasis)
Dracunculiasis is caused by nematode worms
(Dracunculus medinensis), which lodge in the
subcutaneous tissue of the patient and cause ulcers. On
contact with water, the larvae are discharged from the
ulcer, and subsequently ingested by a tiny water
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Table 16.1:
Country

Year

Bangladesh

Bhutan

India

Indonesia
(Java and Bali)

Maldives

Nepal

Sri Lanka

Thailand

Total
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Malarious
populationa
(in thousands)

Positives

Pf.2
Infection

Per cent Pf

1990

111,967

53,875

2.2

34,061

63.2

114,366

63,575

3.0

30,283

47.6

1992

117,116b

110,023

6.0

50,185

45.6

1990

198

9,497

28.0

4,231

44.6

1991

350

1992

355b

22,126
28,900

32.7
39.0

13,138
14,092

59.4
49.0

1990

800,000

1,777,253

2.6

616,078

34.7

1991

801,660

2,117,460

2.8

921,214

43.2

1992

816,873b

2,003,283

2.7

828,694

41.4

1990

110,359

26,028

0.2

7,636

29.4

1991

97,631

15,506

0.2

7,544

48.7

1992

99,583b

13,655

0.2

6,883

50.4

220

16c

0.1

3c

18.8

1991

223

27c

0.1

7c

25.9

1992

226b

25c

0.1

7c

28.0

1990
1991

40,611
37,868

133,049
126,967

11.6
12.2

112,928
107,079

84.9
84.3

1992

38,633

88,771

14.3

72,781

82.0

1990

11,361

22,856

2.7

1,853

8.1

1991
1992

11,910
12,120

29,135
16,326

3.7
2.5

5,084
2,815

17.5
16.8

1990
1991

17,055
13,734

287,384
400,263

23.5
28.6

57,548
76,541

20.0
19.1

1992

13,900b

399,349

25.6

82,472

21.2

1990

42,602

272,634

3.8

173,265

63.6

1991
1992

42,923
43,293b

198,383
116,688

3.1
2.7

115,499
65,824

58.2
56.4

1990

1,134,373

2,582,582

3.0

1,007,597

36.8

1991

1,120,385

2,967,383

3.1

1,267,442

42.7

1992

1,496,494

2,768,950

3.1

1,123,753

40.6

WHO (1993). The Work of WHO in the South-East Asia Region. New Delhi.
Mid-year estimates of people living in malarious regions.
b Projected from last year’s report.
c Imported cases.
1 Slide Positivity rate.
2 P. falciparum.
a

Per cent SPR1

1991

1990

Myanmar

Source:
Note:

Malaria Profile: WHO South-East Asia Region
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B ox 16.2:

M osquitoes in S lum s

Microbial diseases have very high incidence in slums
where poverty, poor sanitation, lack of poverty and
inadequate health care are pervasive. The environmentrelated diseases among these include diarrhoea, disentry,
enteric fever, tetanus, acute poliomyetitis, typhus, cholera,
hepatitis, rabis, leptosperosis, helmentheasis, malaria,
dengue fever, and encephalitis. These diseases result in
about 6 per cent death in Bangkok and the total number of
cases per year range between 850,000 to 1,700,000.
Insects are responsible for the spreading of many of
these diseases, specially mosquito which causes malaria
and dengue fever. Bangkok reported an average of 5,312
hospitalised cases of dengue fever, 287 cases of malaria,
and 160 cases of encephalitis per year between 1987-1989.
Out-patient cases make the figures about ten times higher,
not even considering unreported cases. In all, these three
diseases alone might be responsible for hundreds of deaths,
and 300,000 to 400,000 days of restricted activity days per
year in the city.

crustacean, Cyclops species. They then undergo
development into the infective form, and further
development takes place when they are ingested by
humans from infected drinking water.
In the Asian and Pacific Region, guinea-worm
disease is presently only a problem in India. The
National Guinea-Worm Eradication Programme (GWEP)
was initiated in 1984 with WHO assistance. At the
beginning of the programme, about 40,000 guinea
worm patients were detected from 12,840 endemic
villages in 7 states, of which only Karnataka, Madhya
Pradesh and Rajasthan continue to remain endemic
areas. During 1993, the state of Rajasthan reported
73 per cent of the total guinea-worm cases in India,
followed by Madhya Pradesh (23 per cent) and
Karnataka (4 per cent).
• Schistosomiasis
The control of Schistosomiasis is effectively
managed by controlling the host vectors, which are
snails. The disease is commonly associated with new
irrigation schemes which are not designed for
controlling the snail population, and so agricultural
development policies are highly relevant to the control
of the disease. Within the Asian and Pacific Region,
Schistosomiasis has occurred in People’s Republic of
China, Lao People’s Democratic Republic, India,
Indonesia and Thailand.
• Visceral Leishmaniasis
The vector of Visceral Leishmaniasis (VL) is a
sandfly, Phlebotomus Argentipes. It has a limited flight
range, but is frequently found near rural dwellings
where the disease is prevalent. In the early 1950s, VL
was endemic in the North and North-Western parts of
Bangladesh, in West Bengal, Bihar, Assam and Tamil
Nadu States of India and in the Southern Terai of
Nepal. The disease almost disappeared from these

Mosquitoes present some interesting dilemmas:
because of them, some countries still allow the use of the
toxin DDT, although it has serious long-term health effects
for humans and other animals. People in developing
countries also say that mosquito repellence is a major
health benefit of indoor air pollution. Even women who
have adopted improved cookstoves burn small amounts of
biomass, such as neem leaves, in the home to repel
mosquitoes.
Large outbreaks of mosquito-borne diseases are
directly correlated with incidents of flooding. In some Asian
cities, it may therefore be wise to make flood control and
improved drainage a priority in tackling environmental
problems. (Incidentally, flooding in neighbourhoods that
lack sanitation results in a high number of fatalities from
waterborne diseases as well).
Sources:

USAID (1990). Ranking Environmental Health Risks in
Bangkok, Thailand. Rosslyn VA.

countries during the late 1950s and early 1960s, due to
mass DDT spraying during National Malaria Control
Programmes. Subsequently, as these programmes
entered into their maintenance phase, insecticidal spray
was withdrawn and the sandfly vectors began to
increase their population density once again during the
1970s and 1980s.
Presently, VL continues to be a significant health
risk in the rural areas of Bangladesh, India and Nepal.
In Bangladesh, VL is endemic in some 22 districts,
where approximately 30 million people live. In India,
almost 55 million people living in 30 districts of Bihar
and 5 million people living in 9 districts of West Bengal
are at risk from VL, whilst in Nepal 11 districts with a
total population of around 5 million have endemic VL.
VL is also bordering on becoming endemic in Bihar
State of India, however, due to a lack of
epidemiological surveys and detection tools, the exact
number of cases remains unknown.
(iii) Other Water-Related Diseases
• Bacterial infections
Skin diseases, such as scabies, tinea, and
ringworm, are very common in the region. Bacterial
and viral forms of conjunctivitis, trachoma and other
eye diseases have been reported from South Asia, the
Pacific Islands, as well as from Australian Aborigines,
and are frequently associated with poor hygiene related
to the non-availability of clean water. For example,
poor quality lagoon water in some areas of Kiribati,
Tuvalu, Noumea (New Caledonia) and French
Polynesia are believed to be the cause of a serious rise
in infectious ear diseases in the 1990s: in 1986, less than
6,000 cases of infectious ear disease were recorded in
French Polynesia, which rose to more than 11,000 cases
in 1992, mostly in children (Gabrie et al, 1995). In
addition, ear infections in New Caledonia increased by
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16.3:

Development projects like water reservoirs need EIA to avoid
serious health impacts.

24 per cent between 1990 and 1992 (New Caledonia,
1995), and were second only to influenza as the most
common hospital complaint.
• Meningitis
Another water-related disease is primary amoebic
meningo-encephalitis, or meningitis. This usually fatal
illness, is caused by an amoeba, Naegleria, that lives in
water, moist soil, sewage and other decaying matter
and feeds on faecal bacteria. People are generally
infected whilst bathing in contaminated water,
especially where sewage contamination is combined
with high temperatures. Prevention requires the control
of pollution of waterways by sewage. Cases have been
reported throughout the region.
2. Food Borne Diseases
Food borne diseases are common in most
countries of the region. Insanitary conditions, related to
deficiencies in water supply, excreta disposal and
domestic facilities and practices for cooking, cleaning
and personal hygiene contribute to the faecal-oral route
of disease transmission.
Food scientists agree that pathogenic micro
organisms pose greater food borne hazards than
chemical contaminants. A very wide range of diseases
are transmitted through foods, including tuberculosis,
typhoid and cholera. Some of the more established
food borne pathogens in the region are Salmonella,
Staphylococcus aureus, Clostridium botulinum,
Clostridium perfringens, Bacillus cereus, Vibrio
parahaemolyticus, Escherichia coli, Campylobacter
jejeuni and Listeria monocytogens.
Unlike bacterial pathogens, viral pathogens do
not grow or multiply in food. Pathogenic agents are
transferred to food by infected food handlers or
contaminated by sewage polluted water, e.g. shellfish
and irrigated crops. The most significant food borne
viral agents are Hepatitis A virus and Norwalk and
Norwalk-like viruses.
The actual number of people af fected by
microbial food infection and poisoning is unknown
because a substantial number of infections go
unreported. It is estimated that for every case reported,
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there are between 10 and 100 which are not. However,
available data suggest that the incidence of such
infections is rising. In particular, poisoning from
consuming contaminated fish is common in the coastal
and island communities of the region, and is clearly
related to pollution from human activities (see also
Chapter 5).
People are regularly poisoned by eating shellfish
or fish that have been contaminated by toxins from a
protozoan called dinoflagellate. These may be free
swimming, causing the so-called “Red Tides” found in
the region, or they may be bottom dwellers, growing
on algae, such as the Ciguatera dinoflagellate
gambierdiscus toxicus. Degradation of a coral reef can
bring about Ciguatera problems, often lasting for 10 to
15 years. The dinoflagellate that contains the toxin is
normally rare on a healthy reef, but grows on algae
covering dead reefs (The amount of Ciguatera is,
therefore, an indication of the health of the coral reef).
Herbivorous fish, such as surgeon fish, parrot fish or
rabbit fish, eat the toxic dinoflagellates when they
consume the algae. The toxin does not harm the fish,
but accumulates in their livers, gonads and muscle
tissues. When larger carnivorous fish eat the smaller
fish, they accumulate the toxin in their own flesh. The
larger the fish, the more poison it may have
accumulated.
An increase in the incidence of Ciguatera
poisoning has been reported from many countries of
the region. For example, the annual incidence of
Ciguatera in French Polynesia in 1965 was less than
100. By 1973 this had increased to more than 400,
however between 1974 and 1990, the incidence
stabilised at about 400 reported cases per year
(213 cases per 100,000 people). The incidence is
actually believed to be greater than this as many cases
are not reported. In New Caledonia, Ciguatera
increased by 76 per cent between 1990 and 1992, to
170 cases per 100,000 people. Although a severe and
debilitating poison, only about one person in a

16.4:
Promotion of
sanitation in low
income communities is the key
to environmental
health.
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thousand who eat ciquatoxic fish die as a result
(Edmonds, 1984). Fish poisoning is also a serious
problems in Tuvalu, Kiribati, and Tokelau.
Many shellfish also become toxic in polluted
waters; some by concentrating heavy metals such as
lead, mercury, or arsenic, others by ingesting human
pathogens, especially viruses, from sewage. There have
been cases of typhoid fever and viral hepatitis
transmitted by ingestion of contaminated oysters, and
Paralytic shellfish poisoning (PSP) caused by eating
shellfish that have been contaminated by a toxic
dinoflagellate.
PSP is one of the most potent biological poisons
known to man. The neurotoxin (Saxitoxin) inhibits
nerve transmission and causes respiratory paralysis.
Between 1 and 10 per cent of victims die, usually
within the first 12 hours. There are thought to be
several species of the genus Gymnodinium that causes
PSP in humans. The shellfish become toxic after the
free-swimming, toxic dinoflagellates bloom into a “red
tide”. The causes for these blooms are complex, but
probably involve pollution and introduction of exotic
species (see Chapter 5). In Australia and New Zealand,
blooms of toxic dinoflagellates during the 1980s closed
down highly valuable oyster fisheries for several years.
Besides fish poisoning, several other factors have
been identified as contributing to the rising trend in
food borne diseases. Mycotoxin (Aflatoxin and others)
contaminations are increasingly being detected in
several agricultural products such as groundnut, rice,
corn, tapioca, pistachio nuts and almonds. The high
temperature and humidity of most countries in the
region, coupled with frequent lack of proper storage
facilities allows Aspergillus and related moulds to grow
and produce aflatoxin and perhaps other potent toxins.
This problem requires constant surveillance and control
to protect both human and animal health. Modern
methods of food production and processing, which
increase the variety of our diets, also allow for
increased chemical and other contamination to occur at
various points in the food chain. This is made by poor
agricultural or manufacturing practice. For example, the
inappropriate application of antibiotics and hormones
to farm animals can compound acute respiratory
infections in humans, such as pneumonia and
bronchitis. Similarly, the misuse of fertiliser and
pesticides for agricultural produce can increase the
incidence of cancer and other diseases of the
reproductive system.
3. Soil-Related Diseases (Intestinal Parasitic
Infections and Helminths)
The intestinal protozoal and helminth infections,
or intestinal parasitic infections, are universal in their
distribution in the region, but are most prevalent in the
hot, moist environment of the tropics. They occur
amongst the socio-economically deprived, the undernourished and those who live in overcrowded and
insanitary conditions. The children in developing

countries are particularly vulnerable. Mortality rates are
not high, although accurate prevalence data are scanty:
surveys of populations in developing countries suggest
an overall prevalence of between 30 and 60 per cent.
Re-infections and polyparasitism are common, so that
many of the population remain infected all of their
lives. Acute infections (especially in children) are
associated with, in the case of helminth infections:
malabsorption, growth retardation, vitamin A
deficiency, and protein energy malnutrition, and in the
case of hookworm infection: blood loss, iron deficiency
and debility.
The intestinal nematode infections, ascariasis,
trichuriasis and hookworm, are primarily soiltransmitted infections. Indiscriminate defecation on land
by an infected population can soon establish a heavily
infective load in the living environment. Dissemination
is obviously greatest where there is a total lack of
sanitation, and young children who play on the ground
are at the greatest risk. The highest prevalence occurs
in the rural poor and the inhabitants of overcrowded
urban squatter settlements. Even more widespread are
the protozoal intestinal infections, amoebiasis,
giardiasis, and cryptosporidiosis, which occur in
tropical and temperate zones and are a frequent cause
of diarrhoea in developed countries. There is some
regional variation, in that amoebiasis is more
pathogenic in the tropics, whilst giardiasis is more
severe in temperate zones. Protozoal infections are
faecally transmitted in an encysted form, and once
again children are the most at risk. Giardiasis is one of
the commonest causes of acute persistent diarrhoea in
developing countries. Water borne outbreaks are
frequent in both developing and developed countries,
and increasingly cryptosporidiosis is being associated
with water-borne outbreaks in developed countries.
Infection arises from the ingestion of cysts, which are
infective in small doses and resistant to chlorination, so
that even community supplies which are routinely
treated may be a public health risk if they are supplied
from infected surface waters.
Many countries are engaged in the control of
intestinal parasitic infections through ongoing projects
and programmes, such as family planning, school
health, food safety and water supply and sanitation.
4. Air Borne Diseases
The high exposure to both indoor and ambient
air pollution has been associated with a number of
illnesses, including:
•
acute respiratory infections (particularly in
children);
•
chronic lung diseases, such as asthma,
tuberculosis, and associated heart diseases;
•
pregnancy stillbirths; and
•
cancer.
Indoor air pollution can often pose a greater
threat to human health than ambient pollution, both in
developing and industrial countries. In particular,
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women and young children from low income
households are often at significant risk from exposure
to high concentrations of pollutants from cooking and
heating in poorly ventilated houses (see Chapter 8).
Since urban air is generally more polluted, the
incidence of related diseases is more common in cities.
For example, lung cancer mortality is higher in Chinese
cities than in the nation as a whole; and 60 per cent of
Calcutta residents suffer from respiratory diseases,
compared to the national average of 3 per cent.
Furthermore, a USAID study in Bangkok (1990)
estimated that suspended particulate matter (SPM)
could cause upto 1,400 deaths in the city per year, and
that lead pollution could cause 200,000 to 500,000 cases
of hypertension, 300 to 900 cases of heart attack and
stroke, and 200 to 400 deaths per year. Some studies
estimate that the long-term effects of lead poisoning on
children in Bangkok could cause an average loss of
3.5 IQ points per child before the age of seven, i.e. an
estimated total loss of 400,000 to 700,000 IQ points per
year (USAID 1990).
(i) Acute Respiratory Infections
Acute Respiratory Infection (ARI), as pneumonia,
is one of the biggest causes of death for young children
in the region. ARI is also responsible for more episodes
of illness than any other disease, with the exception of
diarrhoea, and it is well known that ARI is aggravated
by exposure to air pollutants and indoor environmental
tobacco smoke (ETS) (Smith, 1993).
According to WHO estimates (WHO, 1993),
Bangladesh, India, Indonesia and Nepal together
account for about 40 per cent of the global mortality in
young children caused by pneumonia, with infant
mortality rates above 40 per 1,000 live births. The
case-fatality rates due to pneumonia among hospitalised
children are between 4.2 and 18.3 per cent.
Furthermore, a study in Nepal (Pandey et al, 1989)
involving a weekly examination of 240 rural children
under 2 years of age over a six-month period, for ARI
incidence and severity, demonstrated a strong
relationship between the number of hours per day the
children spent by the fire, and the incidence of
moderate and severe ARI cases.
(ii) Chronic Obstructive Lung Disease (COLD)
and Cor Pulmonale
COLD is known to be an outcome of chronic air
pollution exposure. Although tobacco smoke is known
to be the major risk factor, studies in Papua New
Guinea, India, and Nepal have found that non-smoking
women who regularly cook on biomass stoves exhibit a
higher prevalence of COLD than would be expected, or
which appears in women who use them less frequently.
Indeed, in rural Nepal, nearly 15 per cent of
non-smoking women (20 years and older) had chronic
bronchitis; a very high rate for nonsmokers (Pandey,
1984). COLD has also been associated with long-term
exposure to indoor coal smoke in People’s Republic of
China (Chen et al, 1990), and in India, Cor pulmonale
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(heart disease secondary to chronic lung disease) has
been found to be more prevalent, and on average to
develop earlier, in non-smoking women who cook with
biomass fuels than those who do not (Smith, 1987).
(iii) Tuberculosis
Tuberculosis, which continues to be a serious
public health problem in the region, is also aggravated
by air pollution. In 1991, more than two million cases
were reported in India and Indonesia alone (Table
16.2), and just ten countries in the region accounted for
over one million deaths. Around 40 per cent of the
population in South and South-East Asia were infected
in 1991, and given the frequency of double infection
with HIV and M. Tuberculosis, which is extremely high
in the region, the number of cases of active tuberculosis
may rise by a factor of seven during the coming decade
(WHO, 1994). Furthermore, the age group which is
economically most productive (15-59 years) is
particularly vulnerable to the disease. As shown in the
table, notification rates per 100,000 population in 1991
were particularly high for all forms of the disease in
Indonesia, India, Maldives, and for smear-positive cases
were above 50 per 100,000 in Thailand, Maldives and
Bhutan. Also of note is the extremely low smearpositive rate in Mongolia (5 per 100,000).
(iv) Pregnancy Stillbirths
A study in India found that pregnant women
who cook over open biomass stoves have almost a
50 per cent greater chance of stillbirth, although there
was no measurable increase in neonatal death rates
(Mavalankar et al, 1991). The main threat to pregnancy
appears to come from carbon monoxide, which enters
the blood in substantial amount during cooking.

Table 16.2:

Tuberculosis Notification in
Selected Countries of Asia and
the Pacific, 1991 (Notification Rate
Per 100,000 Population)

Country

All forms

Smear-positive
(of total reported)

Number

Rate

Per cent

Rate

56052
996

47.2
169.6

35
30

16.5
50.9

1555353
469832

182.5
245.4

22
16

40.6
39.6

Maldives

380

172.4

31

53.4

Mongolia
Myanmar

1611
16440

71.6
38.3

7
72

5.0
27.9

Nepal
Sri Lanka

8983
6174

45.8
35.4

47
54

21.5
19.1

Thailand

50185

88.7

75

66.5

Bangladesh
Bhutan
India
Indonesia

Source:

WHO (1993).
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(v) Cancer
Air pollution has also resulted in an increased
incidence of lung and other cancers in the region. One
study in Japan (Subue, 1990), found that women who
reported cooking with straw or wood fuel when they
were 30 years of age, subsequently had an 80 per cent
increased chance of developing lung cancer in later life.
(Cancer, like chronic lung disease, takes many years to
develop after exposure). Furthermore, there is
mounting evidence that lung cancer can also be
associated with exposure to coal smoke. For example,
in a classic environmental heath study, extremely high
coal smoke exposure prior to the 1980s has been linked
to substantially elevated lung cancer risks in rural
People’s Republic of China (Chen et al, 1991). The risk
of cancer is discussed further in the next section.
5. Degenerative and Toxic Pollutant Related
Diseases
Degenerative diseases such as cancer, cardiovascular diseases, diseases of the nervous system and
diabetes are increasingly prevalent in the Asian and
Pacific Region, and are responsible for the deaths of a
large number of people.
(i) Cardio-Vascular Diseases
The increased prevalence of cancer and cardiovascular diseases in two countries of the region,
People’s Republic of China and India, has resulted in
the relatively high risks of death shown in Table 16.3.
The annual number of deaths due to cardio-vascular
diseases (CVD) in the two countries amount to about 3
million, which is equivalent to more than 25 per cent of
all CVD deaths worldwide. Recent estimates for the
disability adjusted life years (DALY) lost in 1990 for the
Asian and Pacific Region amounted to 78.2 million,
which clearly demonstrates the burden of CVD for the
region. This figure corresponds to 11.3 per cent of the
total burden of diseases in the region, and 53 per cent
of the world’s burden of CVDs (Murray and Lopez,
1990). A high death rate from CVDs is also recorded in
developed countries of the region, for example in 1992,
45 per cent of recorded deaths in Australia, and 36 per
cent in New Zealand were caused by circulatory
problems.
(ii) Cancer
Current knowledge suggests that social habits
and diet are as much a cause of cancer and cardiovascular diseases, as are exposure to environmental
hazards such as carcinogens and viruses. Apart from the
obvious activities of smoking and drinking, other
examples of ways in which diet can increase the risk of
cancer include preserving food through salting,
smoking or pickling, which have all been shown to
increase the risk of oral and stomach cancer. Research
also suggests that the consumption of certain vegetables
can actually reduce the risk of certain cancers, and that
the disappearance of many of these ingredients from
modern diets may have lead to higher rates of cancers
in industrial countries (Misch, 1994). The prevalence of

cancer in People’s Republic of China and India is
shown in Table 16.3. Among the developed countries
of the region, both Australia and New Zealand are
recording a slow growth in cancer related deaths. In
1992, cancer-related deaths accounted for one-quarter
of all deaths in these two countries.
Exposure to chemical substances can also spur
the development of cancer, although to date very few
substances have been tested for their carcinogenicity.
The International Agency for Research of Cancer has
identified 60 environmental agents that can aggravate
cancer in humans. These include a variety of chemicals
and chemical mixtures and compounds, whereby
prolonged exposure, for instance through occupation,
can significantly increase the risk of developing cancer
(Misch, 1994).
(iii) Toxic Pollutant Related Diseases
Heavy metals and dangerous chemicals
discharged into the environment in even minute
quantities can give rise to biological magnification
through the foodchain. Moreover, once absorbed, they
cannot be removed from human bodies, with the result
that they accumulate over a long period of time and
can eventually induce disease. For example, in Japan,
Minamata disease, which affects the nervous system,
was found to be caused by the consumption of fish and
shellfish in which methyl mercury compound had
accumulated. Itai-Itai, another disease initiated by renal
dysfunction, was associated with cadmium poisoning
discharged from the wastewater of a mining and
smelting company (Box 16.3). Similarly, chronic arsenic
poisoning was reported in certain areas of Japan in
1972.

Table 16.3:

Probability of Dying from Cancer
and Cardio-Vascular Diseases
Between Ages 15 and 60 Years for
Males and Females in People’s
Republic of China and India, 1990
(in per cent)

Disease

Stomach cancer
Colorectal cancer
Liver cancer
Lung cancer
Diabetes mellitus
Rheumatic heart disease
Ischaemic heart disease
Cerebrovascular disease
Inflammatory cardiac disease

PR China

India

M

F

M

F

1.06
0.25
1.81
0.65
0.14
0.39
0.87
2.06
0.20

0.58
0.23
0.59
0.34
0.17
0.64
0.45
1.75
0.17

0.37
0.12
0.14
0.38
0.49
0.35
2.61
1.08
2.31

0.21
–
–
–
0.65
0.86
1.09
1.32
1.48

Murray J.L. and Lopez A.D. (1994), “Global and Regional
Cause of Death Patterns in 1990”, Bulletin of the World
Health Organization 72(3).
Dash (–) equals less than 0.1 per cent.
Source:

407

C H A PTER SIX TEEN

III. V U LN ER A B LE G RO U PS
Although diseases affect all humans, there are
certain groups which are more vulnerable than others.
Among these are infants, young children and the
elderly (Figure 16.6), as well as pregnant women and
certain occupational groups.

A.

16.5:

Stress, frustration and despair symbolize the new pattern of
diseases.

Many industrial chemicals and pollutants can
damage one or more of the human organs. For
example, in Bangkok, lead has been associated with
neurological damage in children, and heart disease and
stroke in adults (USAID, 1990). Similarly, benzene,
dioxin mercury, ozone, nitrogen dioxide, PCBs,
pesticides and other chemical mixtures commonly
found in polluted ground and surface waters have all
been found to perturb the human immune system,
although it is often difficult to assess the consequences.
Some epidemiological studies, for example, have found
that people exposed to polybrominated biphenyl (used
as fire retardants), asbestos, and certain metals,
experience changes in the populations of certain cells
of the immune system (such as B cells and T cells). But
scientists still have not determined the significance of
these changes to overall immune functioning and
health (OTA, 1991).
The best evidence for a link between broad
environmental pollution and immune dysfunction may
be the effect of air pollution on asthma and respiratory
illnesses, in particular those industrial pollutants
common in urban centres such as acidic aerosols,
nitrogen dioxide (NO2), ozone, and sulphur dioxide
(SO2). As discussed earlier, deaths as a result of asthma
are rising in Australia and New Zealand (Misch, 1994).
The prevalence of asthma also seems to be increasing,
especially among children, in some cities of the
developing countries of the region. Many cases of
asthma are due to an abnormal immune response
known as allergic hypersensitivity. This lies at the
opposite end of the spectrum from immune
suppression. A suppressed immune system is less
capable of mounting a response to invading bacteria
and viruses. A hypersensitive immune system, on the
other hand, is extra-vigilant, overreacting to the slightest
provocation. Asthmatic attacks may be a manifestation
of this underlying vigilance (OTA, 1991).
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Infants and Young C hildren (U nder
Five)

There are about 392 million children under
5 years of age in the Asian and Pacific Region. A large
number of these are vulnerable to acute respiratory
infections and communicable diseases, including
diarrhoea. The health of children is affected more
severely than other population groups by malnutrition,
and exacerbated by adverse environmental factors. Of
the estimated total of 190 million under-weight
or malnourished children, 138 million, or about
three-quarters, live in eight countries of the region:
India, People’s Republic of China, Bangladesh,
Pakistan, Indonesia, Viet Nam, Islamic Republic of Iran
and the Philippines. Of these, 60 per cent live in four of
the most populous countries: People’s Republic of
China, India, Pakistan, and Bangladesh. India alone has
more than 70 million malnourished children, two and a
half times as many as the whole of sub-Saharan Africa
(UNICEF, 1993).
The concentration of malnutrition in Asia is not
just a question of population size. The proportion of
children who are malnourished is also much higher.
More than 60 per cent of all the young children in India
and Bangladesh are underweight, which is twice as
high as the average for sub-Saharan Africa. Two other
nutritional problems – anaemia and low birth weights –
are also much more common in South Asia than
anywhere else in the world.
Infants and children, besides their vulnerability
due to malnourishment, are also more vulnerable to the
neurotoxic effects of heavy metals, dangerous
chemicals and solvents. Infants lack the fully developed
“blood-brain barrier” which protects adults from some
toxicants. Moreover, because of their high metabolism,
both infants and young children assimilate more air
borne toxicants or pollutants than adults.

B.

Pregnant W om en

By comparison, the incidence of iron deficiency
anaemia, stunting caused by protein-energy
malnutrition, and iodine deficiency is higher amongst
women than men in the developing countries of the
region. Furthermore, corneal lesions and blindness
caused by vitamin A deficiency afflict both sexes
equally, but deficiency as such is twice as common in
girls as in boys. Small pelvic size among stunted
women increases the risk of maternal and infant
mortality, as does maternal anaemia. Iodine-deficient
mothers give birth to more infants with cretinism and
other congenital abnormalities. A significant proportion

H U M A N H EA LTH

B ox 16.3:

Pollution and H um an H ealth: Lessons from Japan

Japan experienced a period of rapid industrialisation
and economic growth in the 1950s and 1960s. However,
little attention was paid to the accompanying pollution
which resulted in serious health consequences in the form
of Minamata, Itai Itai and sulphur dioxide related diseases.
Minamata disease is named after the location where it first
emerged, a scenic coastal town of 12,000 people. Its
inhabitants made their living from wood products, oranges
and fish. In 1908, a fertiliser plant was established that
eventually became the Chisso Corporation, one of Japan’s
largest manufacturers of chemicals.
Patients with a severe neurological affliction, later to
be called Minamata disease, emerged for the first time in
1956. Following extensive research in 1968, the disease was
linked to the ingestion of seafood containing high
concentrations of methyl mercury, a compound discharged
into Minamata Bay by the Chisso Corporation as a
by-product of the manufacture of acetaldehyde. The
discharge of methyl mercury peaked in 1959, but ended in
1968, when the company ceased production of
acetaldehyde, however, by then the floor of the bay and its
aquatic life had become heavily contaminated. Starting in
1974, 1.5 million cubic metres of polluted sediment were
dredged and removed.
A total of 2,248 people (1,004 of whom had died)
had been certified as suffering from Minamata disease by
1991, and were eligible for compensation, and an additional
2,000 people are pursuing claims for compensation. Had
discharge of mercury continued, the estimated annual costs
of the damage, including patient treatment and
compensation, sediment dredging, and loss to fisheries,
would have been US$ 97 million a year. In contrast, if
acetaldehyde production had continued, pollution
abatement through in-plant waste recycling would have
cost only US$ 1 million a year.
The Itai Itai disease, characterised by extreme
generalised pain, kidney damage and loss of bone strength
appeared in the Jinzu River Basin in the late 1940s. The
disease, which primarily afflicted women, was called Itai
Itai (“It hurts, it hurts!”), after the cries of the sufferers. Two
decades of research led, in 1968, to the conclusion that the
cause was chronic cadmium poisoning, which was traced to
the effluent from the Mitsui Mining and Smelting Company,
located in the upper reaches of the basin. The route for the

of pregnancies end in poor maternal or infant health as
a direct consequence of maternal malnutrition.
In general, women’s nutritional problems are
worst in South Asia, where prevalence of anaemia,
protein-energy malnutrition, and vitamin A deficiency
are the highest in the world and where, as a result
of discrimination, girls and women suffer disproportionately.
Recent research has shown that pregnant women
are more vulnerable to the potential effects of
pollutants. Epidemiological studies have recently
detected adverse reproductive effects associated with a
group of chemicals known as glycol ether solvents.
These are used in a wide variety of products and

cadmium poisoning was from the river water through the
irrigation channel, into the soil and thence into rice. By
1991, 129 people had been certified as Itai-Itai suffers, 116
of whom had died. In order to eliminate the threat of this
disease, a major programme of soil restoration was initiated
in 1979, and by 1992, 36 per cent of the contaminated area
of 1,500 hectares had been treated. If the release of
cadmium had not been prevented, the annual costs from
medical compensation, agricultural losses, and soil
restoration would have been US$ 19 million a year,
compared to a prevention cost of only US$ 5 million a year.
Sulphur dioxide related disease occurred between
1956 and 1973 in Yokkaichi City, where one of Japan’s
largest petrochemical complex was constructed. By 1960,
air pollution was causing local concern, and by 1963
one-hour average sulphur dioxide levels exceeded 2,800
micrograms per cubic metre, far in excess of WHO’s
suggested maximum of 350 micrograms per cubic metre. In
1967, local residents successfully sued six companies,
claiming medical costs and compensation for lost income.
In total, 7 per cent of the population of the district were
certified to have been medically affected by ambient air
pollution. Increasingly stringent pollution measures were
introduced starting in 1970, and by 1976 sulphur dioxide
levels were in compliance with local standards. Air
pollution control costs since 1971, including technical
installations and their operation, monitoring and creation of
environmental buffer zones, have been US$ 114 million a
year. Without this investment, however, medical expenses
and compensation would have been more than US$ 160
million a year.
These examples from Japan provide four important
lessons: firstly, toxic substances should not be allowed to
accumulate in the environment, therein leading to serious
health risk and economic losses; secondly, prevention, as
Japan is now doing, is less costly than cure; thirdly, taking
early corrective action is less costly than allowing problems
to persist; and fourthly, it is imperative to invoke the
‘polluter pays principle’, including compensation to victims,
otherwise companies may not integrate environmental costs
into their production budgets.
Source:

World Bank, 1993. World Development Report. Oxford
University Press, New York.

industrial processes, including the manufacture of
paints, varnishes, primers, film, and electrical wire
insulation, and as printing inks, cleaners, and de-icers
on aircraft. Furthermore, a series of studies among
female semiconductor workers has revealed higher
rates of spontaneous abortions and delayed conception
among women who worked closely with these
chemicals. Two of the studies came up with remarkably
similar estimates of raised risk among women involved
in a process called photo-lithography, and among those
with the greatest exposure to short-chain glycol ethers
(Misch, 1994).
Whilst individual chemicals such as glycol ethers
pose a specific hazard in the work place, a number of
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Figure 16.6:

Estimated Deaths, by Age Group, in Developed and Developing Countries of the World,
1990 (In thousands)
60-64
884

5-14
2721
45-59
1348

15-44
5074

0-4
12864

15-44
663
0-4 5-14*
355

45-59
4045

60-64
2106
65+
8462

65+
11704

11.7 million (Developed countries)

38.5 million (Developing countries)

* 71000 deaths in 5-14 age group too low to appear here.
Source:
WHO (1994).

researchers are pursuing the theory that a whole menu
of environmental pollutants has a broad influence on
reproductive behaviour and function by modulating the
effects of hormones. Many independent scientists have
observed these effects in laboratory animals and in
wildlife populations that live in polluted environments
(Luoma, 1992).
More recently, attention has focused on
chemicals that duplicate or interfere with the effects of
estrogen, the female sex hormone. Tampering with
estrogen levels can have profound effects on the
normal development of sexual organs of the fetus, and
on later sexual function. In male laboratory rats,
estrogen reduces the number of sperm and also inhibits
the descent of the testes from the abdomen. (Male rat
pups, like male human infants, are born with
undescended testes). (Misch, 1994).
These effects are mirrored in studies of the
only estrogen inadvertently tested in people:
diethylstilbestrol (DES). A higher than average number
of men exposed to DES while in their mother’s womb
have testes that failed to descend. They also have a
higher incidence of abnormal urethral tubes and
reduced sperm counts and semen. Undescended
testes are a major risk factor for testicular cancer (Mish,
1994).

C.

A ged People

The numbers and proportion of this vulnerable
group is steadily rising in Asia and the Pacific. Increases
in longevity have been most dramatic in developing
countries of the region during the last 50 years.
Currently there are more than a quarter of a billion
elderly people (above 60) living in the region.
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However, there are serious health implications of
population aging, as they are more vulnerable to such
environmental health risks as pollution and exposure to
bacteria, viruses, chemicals and toxic wastes.
Among countries and areas, percentages of the
population over 60 in 1990 were Japan (17 per cent),
Australia and New Zealand (15 per cent) and Hong
Kong (13 per cent). For the most part, the region was
only in the early stages of demographic ageing. By the
year 2000, however, about half of the world’s
614 million population aged 60 years and above will be
living in the region (312 million): over 132 million
people in People’s Republic of China; more than 20 per
cent of Japan’s population; and some 10 to 15 per cent
of the populations of Australia, Hong Kong, New
Zealand, the Republic of Korea and Singapore. By the
year 2025, these proportions look set to rise to some 25
per cent, for the whole region, far beyond that found
today in Europe and the United States of America
(ESCAP, 1992).

D.

O ccupational G roups

Occuptaional safety and health is emerging as an
important concern in many Asian and Pacific countries.
Economic growth and technological development have
brought about significant economic and social benefits.
But new technologies and new work procedures have
given rise to new hazards and risk of accident and
disease which have resulted in great increases in
number of people killed, injured or affected at work
(ILO 1994). Despite the fact that workers are the most
productive group of the total population recent data
shows that worldwide two-thirds of them are working
in conditions below the minimum standard set by the
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International Labour Organisation (ILO). The ILO has
estimated that the cost of occupational injuries and
associated production losses in a sample of industrial
countries is between 1 and 4 per cent of GNP. In
developing countries, this proportion is likely to be
greater because accident rates are generally higher. The
rate of fatal occupational injuries among construction
workers, for example, is more than ten times higher in
Thailand than in Finland.
1. Industrial Workers
Rapid economic growth in most countries of the
region and promotion of employment generation in the
industrial sector had a direct impact on the working
conditions. There is a growing concern about the
safety and health of workers in much of the region.
The Bhopal disaster in India just a decade ago killed
over 2500 people and injured more than 200,000 as a
result of release of a basic gas from a chemical plant
keeps reminding the potential of disasters in the work
place and around it.
Although accurate statistics on work accidents in
Asia and the Pacific are not available, the ILO estimates
that world-wide about 200,000 workers die annually
and as many as 120 million are injured or become ill. It
is further estimated that over half of these figures are
for the Asian and Pacific region. Accident rate in some
developing countries in Asia is several times higher
than those of industrialized countries at around 30 to 43
per 100,000 workes against less that 10 per 100,000 in
industrialized countries. These high accident rates
reflect the lack of adequate preventive measures in
many work places. Table 16.4 illustrates the accident
rates in selected countries in the Asian region. While
accident rates, particularly fatality rates have generally
decreased in many industrialized countries,
unfortunately this trend is not seen in some developing
countries. For example, in Thailand in 1989, the
number of workers affected by occupational accidents

Table 16.4:

was about 50,000 which rose to about 0.1 million in
1991. Among the sectors, manufacturing had the largest
number of occupational accidents, 40,000 in 1989 and
70,000 in 1991 (ILO, 1994a).
Information on occupational diseases is also not
readily available in most developing countries of the
region, due to an inadequate reporting system. The
magnitude of the problem is mainly explored through
epidemiological surveys. It is reported that the most
common and important occupational diseases in the
region are:
•
occupational respiratory diseases, such as
pneumoconiosis;
•
hearing loss due to occupational noise;
•
occupational skin diseases;
•
illnesses due to exposures to neurotoxic
chemical agents, such as organic solvents, heavy
metals (e.g. lead and mercury) and pesticides;
•
musculoskeletal disorders;
•
occupational-related cancer; and
•
psycho-neurological disorders.
Miners, construction workers, migrant workers
and child labourers all suffer increased risk of disease
because of their occupations. In People’s Republic of
China, there were 13,982 cases of pneumoconiosis in
1989 which gradually descreased to 10,664 in 1992
(ILO, 1994b). However, there was no corresponding
decrease in the incidence of chronic poisoning, the
second most common occupational disease. In the
Republic of Korea, the Ministry of Labour reported in
1989 that among coal mine workers, pneumoconiosis
was the most prevalent and disabling disease.
Prevalence was 14.5 per cent among coal mine
workers, and 24.3 per cent among rock drillers. Another
Korean report showed that in 1985, there were 4,109
cases of pneumoconiosis out of 118,000 workers
exposed to dust (3.5 per cent), 2,285 cases of
occupational hearing loss out of 137,269 workers

Occupational Accidents in Selected Asian Countries

Country

Japan (1992)

Total
number of
workers

Number of accidents, by industry
Manufacturing

Mining

Construction

Others

51,190,000

53,653

1,093

54,356

80,486

Total
accidents
(fatal
accidents)

Accident
rate per
1,000
workers

189,589

4

(2,354)
Republic of Korea (1992)

7,058,704

47,624

4,905

36,255

18,651

107,435
(2,429)

15

Malaysia (1991)

5,077,794

62,662

1,837

3,375

57,024

124,898
(363)

25

476,138

2,602

–

2,071

162

4,835
(55)

10

2,751,868

77,287

721

15,628

9,660

103,296
(665)

38

Singapore (1992)
Thailand (1991)

Source:

ILO, Information collected from government sources.
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surveyed (1.7 per cent) and 64 cases of Raynaud’s
syndrome caused by vibration out of 4,479 workers
surveyed (1.4 per cent). Singapore reported that the
total cases of occupational diseases was 940 in 1990,
and 897 in 1992 (ILO, 1994a). Occupational hearing
loss was the most prevalent, occurring in more than 70
per cent of the cases reported. A high prevalence of
occupational diseases has been observed in small-scale
industries. Small work places may have specially low
standard of safety, yet such risks are often overlooked
by government agencies and trade unions alike. A
survey of companies in Samud Prakhan, Thailand,
found that smaller plants, with fewer than fifty workers,
had substantially lower levels of sanitation, health
service, safety provisions and environmental control
measures than larger enterprises. Workers suffer more
than twice as much noise and a third more lead fumes
and vapours, and they experienced significant workrelated health problems: 22 per cent had lead poisoning
or absorption, 27 per cent upper respiratory symptoms,
and 6 per cent had chronic obstructive pulmonary
disease, even though most workers were below the age
of 30 (World Bank, 1993).
A national survey conducted in People’s Republic
of China in 1984-1985, covering 12,000 small-scale
enterprises from seven provinces showed that
occupational hazards existed in 50 per cent of small
enterprises, with almost 16 per cent of workers being
exposed to them. The overall prevalence of intoxication
to lead, benzene, mercury and chromium was about
6 per cent. The prevalence of occupational lung
diseases due to exposure to silica, asbestos and a
mixture of coal and silica was about 4 per cent. In
some factories, the prevalence of occupational hearing
loss reached 79 per cent.
2. Farmers and Agricultural Workers
Farmers and agricultural workers are exposed
to a wide array of agro-chemicals. The threat that
pesticide poses to human health is particularly potent in
the developing world, where most serious exposure
occurs. Indeed, pesticide poisoning is disconcertingly
common in developing nations, representing a major
occupational hazard for farmers and their families.
According to 1990 estimates published by WHO,
occupational pesticide poisoning may affect as many
as 25 million people in the region each year, i.e.
3 per cent of the agricultural work force.
Available data from countries around the region
illustrate the widespread nature of the problem: in
Malaysia, during the 1980s, more than 7 per cent of all
users suffered some form of pesticide poisoning, and
nearly 15 per cent reported that they had experienced
similar poisoning at least once in their lives; People’s
Republic of China reports that 7 per cent of all pesticide
users in agriculture may be poisoned each year, a total
of 100,000 cases; Australia reported that 480 cases
occurred each year from 1971-1980, 4-9 per cent of
which resulted in fatalities; the Philippines reported an
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average of 582 hospitalised cases of acute pesticide
poisoning per year from 1980-1984, with a 15 per cent
case fatality rate; in 1985, a study conducted amongst
agricultural workers in Indonesia, Sri Lanka and
Thailand showed a high percentage of pesticide users
to have been poisoned (Table 16.5); according to a
survey in Sri Lanka in 1982, acute pesticide poisoning
was an issue of even greater significance than the
traditional public health problem of communicable
diseases. Betwe en 13,000 and 16,000 persons
hospitalised cases occurred each year, and there were
between 1,400 and 1,500 deaths due to pesticide
poisoning during 1984 to 1988; Indonesia estimates that
30,000 cases of pesticide poisoning occur each year, of
which about 2,400 are hospitalised; and in Thailand,
where pesticide poisoning is a reportable disease,
epidemiological surveillance reported 2,094 cases with
no deaths in 1985, whilst data collected from a variety
of sources by the National Environment Board gave a
total of 4,046 cases with 289 deaths (WHO, 1990).
The high incidence of pesticide-related health
problems in many developing countries stem largely
from improper handling, application, and storage
practices. Three quarters of pesticides are applied by
hand or tractor, with the operator close by. Though
many pesticides are readily absorbed through skins or
lungs, the use of protective equipment is rare,
especially in the hot and humid conditions of the
tropics. In addition, formal training is uncommon,
labels may not contain appropriate instructions, or they
may not have been printed in the local language. In the
case of illiterate farmers, of course, printed warnings go
unread. In a recent survey of Malaysian farm workers
responsible for spraying pesticides, 93 per cent did not
know how to differentiate the colour bands on labels
indicating toxicity levels.
3. Transport Workers
As discussed in Chapter 12, the increasing
number of motor vehicles in the cities of developing
countries contributes to a variety of environmental and
health problems. Transport workers in these cities are
prone to traffic accidents, which comprise the major
Table 16.5:

Country

Pesticide Users Among Agricultural
Workers in Selected Countries of
Asia and the Pacific, 1985

Total number Number of
of workers
pesticide
investigated
users

Percentage of
pesticide user
Ever
poisoned

Poisoned in
previous year

Indonesia

1,192

335

13.8

0.3

Sri Lanka

3,439

1,317

11.9

7.1

Thailand

4,971

2,060

19.4

–

Source:

WHO, Monthly Bulletin of Statistics, 65(4): 521-527
(1987).

H U M A N H EA LTH

proportion of accidents. Manila, Kuala Lumpur and
Bangkok have reported accident death rates per 10,000
vehicles of 11.2, 22.7 and 10.3 respectively, compared
to Tokyo’s rate of 1.2. WHO reports that: one-third of
all accidents in India take place in twelve largest
metropolitan areas; accidents are the second leading
cause of death in Islamic Republic of Iran; and in
Thailand, two-thirds of accidents occur in Bangkok
(which comprises about 15 per cent of Thailand’s
population).
Another serious threat to the health of transport
workers is the deteriorating ambient environment (see
Chapter 6). Traffic congestion can cause serious
increases in quantity and concentration of air pollutants,
noise pollution and travel times, with resulting adverse
physical and psychological health effects. Transport
workers and traffic policeman are the most vulnerable
groups, particularly in cities like Bangkok, Jakarta,
Beijing and Manila. As noted in the previous section,
pollutants from motor vehicles (CO, NO x , SO x ,
particulates and lead) exceed air quality standards in
most of the Asian megacities.
4. Nuclear Industry Workers and Miners of
Radio-Active Ore
Accidents and occupational risks to workers in
nuclear reactors and miners of radio-active ores are
considerable. Actual or potential exposure problems are
related to the safety of nuclear power facilities, the
proliferation of nuclear material and the safe disposal or
storage of nuclear waste.
In Kazakstan, Semipalatinsk was a site used for
nuclear weapons testing; from 1949 to 1990 there were
470 tests. These are estimated to have released about
200 kg of strontium-90 and caesium-137 over vast areas
of Eastern Kazakstan. Coupled with this, Uranium mines
and enrichment plants are located in the area; estimates
are that wastes comprise 250 million tonnes, with a
total activity of 200,000 Ci. Cancer incidence is reported
to have increased substantially in the Semipalatinsk
region, compared to other parts of Kazakstan.
The full impacts of occupational exposures to
radiation associated with uranium mining and
processing in Kazakstan are still to be assessed. Studies
of workers at similar sites, such as the Mayak complex
in Russia, have shown increases in the incidence of
leukaemia and other cancers. Likewise, in developing
countries of the Asian and Pacific Region, X-ray
workers are particularly prone to radio-active exposure.
Unfortunately, in many cases, these exposures are not
monitored.

IV.

PO LIC IES A N D PRO G R A M M ES O N
EN V IRO N M EN TA L H EA LTH

A.

N ational

Most countries in the Asian and Pacific Region
have national policies on health, although they vary

considerably in their commitment to the concept of
‘Health for All’. However, the linkage of health,
environment and socio-economic development has not
been adequately recognised in many development
policies. The degree of involvement of government
institutions related to the health sector in formulation of
development policy and plan is still peripheral.
Likewise, health policies and programmes are
formulated in isolation. Further, a major weakness in
existing health policies is the emphasis on curative,
rather than preventive measures, particularly in terms of
environmental concerns. This is primarily because the
majority of sectoral ministries (e.g. environment, water
and sanitation, agriculture, industry, transport, labour
and education) which could implement these
preventive measures are not effectively involved in the
formulation and implementation of health policies and
programmes. The necessary resources for such an
approach would be made available by shifting the
emphasis away from large hospitals in urban areas,
which at present are dominant, towards communitybased primary health care services and environmental
enhancement.
1. Inter-Sectoral Collaboration
Inter-sectoral collaboration to promote
environmental and health improvements generally takes
place on an ad hoc basis throughout the region,
however, occasionally programmes are initiated through
inter-ministerial efforts. Inter-ministerial health
committees involving key sectors (listed above) have
been established in some countries/territories of the
region. Trends towards decentralisation have also
helped facilitate inter-sectoral coordination, for example
in Hong Kong and Malaysia. Another inter-sectoral
initiative involving municipal governments in the region
is the “Healthy Cities” movement (Box 16.4). A similar
programme on “Healthy Islands” is being initiated in
the South Pacific in response to a significant policy
commitment by the ministers of health of Pacific Island
developing states in Fiji in early 1994, who adopted the
Yanuca Island Declaration on health in the Pacific in
the 21st Century.
Furthermore, many health ministries have begun
distributing information regarding their own policies
and strategies to other ministries and sectors, and in a
few cases these policies and strategies have already
been developed in collaboration with other ministries,
non-governmental organisations and interested parties.
A number of pilot programmes have been initiated for
the purpose in countries of the region such as
Bangladesh, Nepal (Box 16.5), the Philippines and
Viet Nam.
2. Organisation of Health Systems Based on
Primary Health-Care
The ongoing trends of decentralisation and
orientation towards local level health-care services has
had a pronounced impact on the organisational
structure of many national health systems. Most
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B ox 16.4:

H ealthy C ities P rojects in A sia and the Pacific

The World Health Organization (WHO) introduced
the Healthy Cities project to provide a vehicle for testing
the application of “Health for All” (HFA) principles at the
local level. Initially, eleven cities in Europe were selected to
demonstrate that new approaches to public health
grounded in HFA could work in practice. The global
Healthy Cities movement emerged from this beginning, as a
means of addressing urban health problems in both
industrialised and developing countries. Although, most
strategies were based on the European model, they were
adapted specifica lly to each countri es unique
circumstances.
Presently, over 600 cities in 29 countries of the
world are undertaking Healthy Cities activities, of which
there are 14 cities in 7 countries of the Asian and Pacific
Region. These cities are Chittagong (Bangladesh); Beijing
and Shanghai (People’s Republic of China); Kuching and
Johor Bahru (Malaysia); Kathmandu and Lalitpur (Nepal);
Lahore, Karachi and Quetta (Pakistan); Bangkok (Thailand);
and Haiphong, Dong Hoi and Vung Tau (Viet Nam). In the
Asian and Pacific Region, the healthy cities concept is being
promoted jointly by ESCAP and WHO, under a project
entitled ‘Promotion of Environmentally Sound and Healthy
Cities’. The overall aim is to promote the concept of
Healthy Cities in the region and to encourage participating
countries to establish inter-country as well as intra-country
networks of healthy cities.
The project is rooted in a concept of what a city is,
and a vision of what a healthy city can become. A city is
viewed as a complex organism that is living, breathing,
growing and constantly changing. A healthy city is one that
improves its environment and expands its resources so that
people can support each other in achieving their highest
potential. The concept applies equally to both process and
outcome, i.e. a healthy city is not necessarily one that has
achieved a particular health status, but one that is conscious
of its health as a dynamic urban issue and is striving to
improve it. Any city can be a healthy city if it is committed
to solving health-related problems and has the necessary
structure and impetus to work towards this.
Healthy Cities projects play a unique role in urban
management by promoting innovation and changes in local
health policies and advocating new approaches to public

countries have strengthened their district health systems
by, for instance, establishing different local health
teams, such as primary health care committees and
district health management teams, directorates and
boards. Their responsibilities generally include the
planning and implementation of local health activities,
as well as integrating national and provincial policies
with local health care priorities. Specific responsibilities
of the district teams, however, vary between countries.
3. Community Involvement
A number of terms are used to describe the
involvement of communities in environmental health
management, for instance “community participation”,
“community involvement” and “community action for
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health. They explore effective ways to translate the
principles and targets of the HFA strategy into practice in
urban settings. All Healthy Cities projects have the
following common characteristics:
•
commitment to health – whereby there is a
recognition of the interaction between physical,
mental, social and spiritual dimensions, and the
assumption that health can be improved through the
cooperative efforts of individuals and groups in a
city;
•
political decision-making – housing, environment,
education and other related programmes of the city’s
administration have a major effect on the state of
health in cities. Healthy Cities projects strengthen
the contribution of such programmes by influencing
the political decisions of the city authorities;
•
intersectoral action – a process through which
organisations working outside the health sector are
allowed to make a contribution to health matters;
•
community participation – active participation of
people in health through their choices of lifestyle,
use of health services, views on health issues and
work in community groups;
•
innovation – promoting health and preventing
disease through intersectoral action requires a
constant search for new ideas and methods. Project
success often depends on innovation; and
•
healthy public policy – success of Healthy Cities
projects are also reflected in the degree to which
effective health improvement policies have been
installed by the city governors.
Healthy Cities, although a relatively new concept for
the countries in the Asian and Pacific Region, is becoming
increasingly popular. In adopting the concept, however, it is
important that countries view it as a holistic approach,
cross-cutting social, economic and environmental aspects
closely related to conditions of human health. Its objectives
can only be realised through cooperative efforts between
the various departments of the city council and health care
system, as well as between city councils, business groups
and the community.
Source:

WHO & ESCAP (1995). Healthy Cities Project,
Bangkok.

health”, all of which emphasize different aspects and
levels of responsibility. Here, the term “community
involvement” is used to describe the process whereby
communities, families and individuals assume
responsibility for their own health and welfare, and
thereby develop the capacity to contribute to the health
of the community, particularly through so-called
“self-help” projects. Such initiatives are visible in the
improvement of water supply and sanitation in certain
parts of the region, for instance the Orangi Pilot Project
in Pakistan, and the Amman Nagar Project in
Hyderabad, India (Box 16.6). In other countries of the
region, such as People’s Republic of China, Viet Nam
and some Pacific island developing states, emphasis is
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B ox 16.5:

N epal E nvironm ental H ealth Initiative: A N ational P rogram m e for A genda 21
on H ealth and Environm ent

Although in recent decades significant progress has
been made in Nepal in improving overall health conditions,
the health status of the population, based on certain key
health indicators, continues to be unfavourable. Infant,
maternal and childhood (under 5 years) mortality rates, the
key indicators of health, remain extremely high. The
average infant mortality rate for the whole country was
estimated to be 93 per 1,000 live births in 1995, and for
under fives it was even higher, at 197 per 1,000.
Furthermore, the estimated maternal mortality rate by the
end of the last decade was 15 to 20 deaths per 1,000
deliveries. However, life expectancy at birth for men has
increased from 45 years in 1977, to 55 years in 1995, and
for women from 42 years in 1979, to 55 in 1995. On the
whole, the health of Nepalese people has been severely
affected by poor sanitary facilities, malnutrition and lack of
adequate health facilities. Although detailed studies of
environmental degradation and its impact on human health
have not been undertaken, some epidemiological studies
have shown that more than 75 per cent of the people’s
health problems are environment related, both in urban and
rural settings.
In order to improve the situation, WHO undertook
the Nepal Environmental Health Initiative (NEHI), which
aims to develop those action programmes of “Agenda 21”
which relate to health at the national level. NEHI is an
ongoing process to assess the environmental health
situation in the country and identify priority actions in the
context of Nepal’s National Environmental Policy and
Action Plan (NEPAP) for sustainable development. Thus,
existing environmental health problems are being
addressed at both policy and operational level, involving
national government, districts, municipalities, and village
communities.
After a careful review of the existing situation, NEHI
identified five broad priority areas for Nepal, which

being placed on health-promoting schools initiative
designed to educate, elicit behavioural changes and
enhance lifestyle choices.
Various countries of the region have also focused
on building appropriate health structures that facilitate
community involvement. This approach usually
involves establishing committees at local level,
containing elected community representatives or
community leaders, district officials, non-governmental
organisations and the private sector. For instance, in
East Asia and the Pacific, there has been a marked shift
towards greater decentralisation of authority and
functions to provincial and district levels, and towards
collaboration with non-governmental organisations. The
latter include scout groups, women’s health
organisations and village defence groups. Similarly, the
private sector’s contribution to both preventive and
curative health services in certain countries has been
highly commendable in recent years. In Republic of
Korea, for example, the private sector is being called

coincide with those identified in the NEPAP, and which
have been prepared a nd endorsed to in corporate
environmental concerns into the country’s development
process. The areas are:
•
drinking water supply and sanitation;
•
urbanisation and housing;
•
solid waste management;
•
industrialisation and pollution; and
•
food safety.
The traditional areas, covered under environmental
health, have generally been the responsibility of the
Ministry of Health and the Ministry of Housing and Physical
Planning. However, with the UNCED Agenda 21 initiative
and the emphasis on health and environment, NEHI will
now be required to focus on new areas. In the context of
the present set up, these responsibilities fall within the
purview of various sectoral agencies. The summary of
proposals for the above priority programmes are being
prepared, and the responsible sectoral agency, as well as
the agencies involved in the programme, have been
identified.
It is hoped that NEHI will lead to a marked
improvement in Nepal’s health situation by: raising
awareness amongst health professional s about
environmental implications of disease; focusing on
preventive, rather than curative measures; and highlighting
the importance of inter-sectoral linkages of health and
environmental issues. It is further expected that success of
the initiative will promote similar projects in other countries
of the region. Sri Lanka and Bangladesh have already
initiated similar exercises.
Source:

National Planning Commission and National
Environmental Protection Council (NPC/NEPC, 1994).
Nepal Environmental Health Initiative. Kathmandu.

upon to provide a new sense of leadership for the
health sector. In India, bank loans are provided to the
private sector to establish health centres and hospitals
in rural areas.
As a response to deteriorating occupational
health in many developing nations, industries are often
taking direct measures to improve the working
environment, and to raise health awareness amongst
workers through education programmes. For example,
an occupational health programme is presently
underway in Indonesia, aimed at workers in the
informal sector (targeted to reach 75 per cent of the
total workforce by 2000). It will use a “Primary HealthCare” approach to target small-scale cottage industries,
agricultural, fisheries, handicraft centres, pearl divers,
street food vendors and seasonal transport workers.
4. Health System Research
Health system research (HSR), as an integral part
of national development is concerned with improving
the health of population by enhancing both the
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B ox 16.6:

C om m unity Participation for Im proved D rainage in H yderabad

Amman Nagar is a low-income community living in
the bottom of an abandoned water reservoir in Hyderabad,
India. The Municipal Corporation of Hyderabad, with some
assistance from the British Overseas Development
Administration, has funded some slum upgrading work in
Amman Nagar. Because of the area’s inherent drainage
problems, the work included the construction of some large
open drains, although it did not include sewers for each
street. Nevertheless, a number of streets have sewers,
funded by the residents themselves, which lead to the open
drains. In one of the lanes, the prime mover for such
construction, a woman named Youssef Bai also lives.
Several years ago, her family built a Sulabh twin-pit
sanitation system, which she claims the municipality was
supposed to clean out periodically. The municipality did
not do so, but Youssef Bi did not complain as her family
has no title to the land on which they live and are “illegal”
squatters, they did not wish to attract attention to
themselves. As a result, the Sulabh toilet failed, and the
system overflowed into the lane. The other houses in the
area had similar problems, with the result that the area was
soon flooded with sewage. Youssef Bi went to the local
slum improvement committee (composed entirely of men)
and asked them to consider building a sewer to connect to
the open drain. For whatever reason, they were more

knowledge of epidemiology, and the efficiency and
effectiveness of health programmes. The structure of
HSR varies between countries: in general, either:
•
no formal HSR structure or mechanisms exist;
•
HSR is organised or implemented by national
institutions, typically universities; or
•
HSR projects are supported by donors and
international agencies.
There is some indication that HSR is becoming
formalised and institutionalised within the region. For
example, governments are increasingly pursuing links
with universities, agencies and other institutions.
However, lack of funds is a major constraint in most
developing countries, and often there is a general lack
of skilled HSR personnel. However, the latter problem
is being addressed by a number of training programmes
currently being undertaken or planned in the region.
One major problem with HSR is that many
studies go unreported, and valuable experience is lost.
Better and more widely accessible documentation is
needed; efforts are already in progress in several
countries to develop appropriate information networks
for the dissemination of HSR experiences. Actions taken
or intended on this front include a further integration of
HSR into existing institutions, thereby utilising existing
information management structures.
5. Physical Infrastructure
One of the major inadequacies of many health
services in the region is a shortage of physical health
infrastructure: specialised hospitals, district hospitals,
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concerned with other problems.
Undeterred, Youssef Bi talked to the women in the
other twelve houses of her lane, and succeeded in
obtaining a contribution of Rs.500 (US$ 15) from each to
build a sewer. She contributed a little bit more, and then
hired a contractor to build the sewer; the job was done in
two days. After their success, the lane on the opposite side
of the open drain followed suit, and now four lanes have
built their own sewers. They have had no blockages in
eight months, but anticipate collecting Rs.5 per household
to cover the cost of unblocking the sewer. An inspection of
the sewer built by Youssef Bi and her neighbours reveals
some basic problems that might have been avoided with
some technical assistance. Nevertheless, the environment
has been much improved by their efforts in comparison
with the other unsewered lanes.
Why do some lanes build sewers, and other lanes
not? According to Youssef Bi, there are two main reasons:
(i) some people have a lower consciousness about hygiene
and its importance, and (ii) some are waiting for the
government to do the job – there is no point in paying for
the sewer if one can wait and get it free from the
government.
Source:

WHO/SEARO (1991). Directions for Drainage in the
1990. WHO/SEARO Workshop on Drainage, October.

health centres, referral health centres, maternity units
and dispensaries. In general, there has been little
change in the number of hospitals in most countries of
the region, either because of limited resources, or
because primary health-care has been given a low
priority in national development plans. However, with a
growing shift from curative to preventative health-care,
combined with the expansion of many economies in
the region (primarily in the East and South-East Asia),
there has been an increase in the number of primary
health-care facilities in recent years.
Despite government’s efforts to equitably
distribute health infrastructure between rural and urban
areas, however, most facilities still remain concentrated
in metropolitan areas. This is mainly because of two
factors: firstly, the productivity and efficiency of
incremental infrastructure is much higher in urban areas
as the level of existing (or supporting) infrastructure is
relatively high; and secondly, market forces usually
ensure that new health infrastructure operated by the
private sector is established in urban areas.
6. Human Resource Development
Research would appear to indicate that there is a
global need for better trained personnel to manage
primary health-care facilities, particularly at the district
level. This problem is steadily worsening in most
developing countries of the Asian and Pacific Region, as
there is a growing tendency for trained health
personnel, with good managerial and technical skills, to
concentrate within government ministries or large
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hospitals of metropolitan areas, where working
conditions and pay are usually far better. Government
attempts to de-centralise staff resources, such as those
made in Lao People’s Democratic Republic, have not
always proved successful: often there are simply not
enough human resources, or it has been more costeffective to centralise some of the health-care functions.
An issue that is frequently addressed in relation
to health-care management is the need for appropriate
information systems. Whilst it is widely recognised that
information is an integral part of health policy
development, most developing countries of the region
lack an effective system for disseminating health-care
information. There is, however, growing understanding of the need for comprehensive information
coverage, including that from sources outside the health
sector.
The challenge for health professionals is to work
closely with a wide range of other groups and
disciplines including employers, planners, politicians,
economists, architects and teachers to plan and execute
health-related activities which ensure the best use of
limited financial resources. Moreover, besides,
responding to immediate needs, technical and financial
resources must be put to make sustainable
improvement in health. Health interventions have to be
people-centered, not just disease-focused and must
treat positive health as part of human development and
environmental enhancement.

B.

R egional

The WHO and UNICEF are the two main
organisations undertaking regional level programmes to
address environmental health issues across the Asian
and Pacific Region. Their programmes basically
encompass human resource development, raising
awareness, institutional strengthening and support and
the dissemination of the results of research and
development throughout the region.
WHO is undertaking various initiatives in SouthEast Asia in particular, as many countries are now
facing the environmental health problems associated
with rapid industrialisation. In addition, ILO recently
began a programme aimed at promoting occupational
health and safety in the region. As part of this
programme, the Finnish Government is now funding a
technical assistance project in the region, to assist 21
different countries in their efforts to strengthen
occupational health and safety through training,
seminars and support to national institutions.

V.

C O N C LU SIO N

The developing countries of the Asian and
Pacific Region are passing through epidemiological
transition in which human health is affected by both
traditional and modern (degenerative) environmental
diseases. The dearth of clean water, sanitation and
hygienic living conditions in many countries of the

region are responsible for the prevalence of infectious,
parasitic and vector borne diseases such as diarrhoea,
typhoid, hepatitis, intestinal helminths, malaria and
schistosomiasis. Furthermore, pollution from agrochemicals, industrial effluent and hazardous waste has
introduced or exacerbated cancer, diseases of the
nervous system and cardio-vascular diseases.
Particularly vulnerable to all of these health risks are
groups such as young children, the elderly, pregnant
women and certain occupational groups such as
farmers, industrial, transport and mine workers.
Changed lifestyles and environmental stress have also
resulted in increased mortality and morbidity from
heart, cardio-vascular, psychological and stress related
diseases. It has been found that whilst life expectancy
in many countries approaches 60 years, the occurrence
of degenerative diseases such as cancer increases.
WHO estimated that 42 per cent of deaths in
developing countries in 1990 occurred due to infectious
and parasitic diseases. Among these, diarrhoeal disease
associated with contaminated water posed the most
serious threat to health in the region. A group of twelve
countries (People’s Republic of China, India,
Bangladesh, Bhutan, Indonesia, Maldives, Mongolia,
Nepal, Sri Lanka, Thailand, Democratic People’s
Republic of Korea and Myanmar) alone accounted for
about 40 per cent the total global diarrhoea episodes;
during 1990, 1.7 million children below 5 years in
eleven of these countries (excluding People’s Republic
of China) died of diarrhoea, amounting to more than
three children dying per minute. A very large
proportion of the population is also exposed to Malaria,
another water-related vector borne disease. The
incidence of malaria is high in the region, with 3.4 to
4.0 million cases annually, and its recurrence due to
pesticide resistant vectors poses special problems in
certain areas.
Another major prevalent traditional disease is
Acute Respiratory Infection (ARI) including pneumonia
and bronchitis. These are aggravated by air pollution in
general, and indoor air pollution from cooking with
biomass fuels in particular. A WHO (1993) report
estimates that Bangladesh, India, Indonesia and Nepal
together account for 40 per cent of the global mortality
in young children caused by pneumonia. Tuberculosis
also poses a serious problem. More than two million
cases were reported from South Asia alone, and around
40 per cent of the population in South and South-East
Asia has been infected, and will be at continual risk of
death from the disease. In addition to the human health
factor, Tuberculosis can affect the economic
development of an area, since its incidence is
particularly prevalent in the age group which is most
economically productive (15-59 years). Given the
frequency of double infection with HIV and M.
Tuberculosis, which is extremely high in the region, the
number of cases of active tuberculosis may rise by a
factor of seven during the coming decade.
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An encouraging trend in the region is enhanced
life expectancy, which rose from under 60 in 1980, to
over 65 in 1995 (65.0 years for males, 67.0 years for
females). The infant mortality rate for the region also
declined over the same period, from 68 per 1,000 live
births in 1990, to 59 in 1995. A significant reduction in
mortality of under five children could have been made
by checking malnutrition, which is still extremely high
in the region. It has been estimated that 120 million of
the world’s total 190 million underweight children live
in only four countries of the Asian and Pacific Region –
People’s Republic of China, India, Pakistan and
Bangladesh, whilst another 20 million live in four other
countries – Indonesia, Viet Nam, Islamic Republic of
Iran and the Philippines.
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Although a number of countries have developed
environmental health policies, primary emphasis has
always been on curative, rather than preventive
measures. This is usually because the majority of
sectoral ministries, which could implement these
preventative measures are not effectively involved in
policy and programme development. Furthermore,
health system research is geared more to epidemiology
rather than to procedural initiatives within communities
and multi-sectoral research. Although decentralised
primary health-care has long been recognised as
an important mechanism for targeting community
groups which are most effected by environmental
health problems, lack of human and financial resources
has always been a major constraint to its implementation.
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Chapter Seventeen

17.1:

Natural disasters generate environmental refugees and can cause irreversible damage to the environment.
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I.

IN TRO D U C TIO N

The Asian and Pacific Region’s environment is
continually changing under the influence of human
activities. Forces of nature are no longer the sole cause
of natural disasters, such events are often aggravated by
the degradation of the environment by human activities.
For example, deforestation results in an increased
concentration of surface runoff and hence flooding, and
destabilised slopes can result in devastating landslides.
In fact, the term ‘natural disaster’ has come to mean
those events which are initiated by a natural event, e.g.
a typhoon or an earthquake, and which subsequently
lead to extensive loss of life, whether by force of nature
alone, or otherwise. Furthermore, the overall impact on
humankind is not just a function of the scale of the
event, but of the vulnerability of the population, which
obviously increases when environments such as
floodplains, low lying coastal zones, seismically active
zones and steep slopes are inhabited.

II.

A.

C lim ate and W ater-R elated H azards

The climate and water-related hazards which
most frequently occur in the Asian and Pacific Region
are tropical cyclones (and related storm surges), floods,
droughts, and in some areas, heavy snowfall and
avalanches. The available data indicate that flooding is
almost universal throughout the region; that tropical
cyclones occur frequently, although only in certain
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Worldwide Regional Distribution of
Recent Disasters, 1990-94
Earthquake
131

Caribbean
7%

Africa
16%

Cyclone
539
Asia-Pacific
50%

N ATU R A L H A ZA R D S IN A SIA A N D
TH E PAC IFIC

In recent years, Asia and the Pacific has been
one of the worst hit regions of the world in terms of
natural disasters, accounting for almost 50 per cent of
all of the world’s major disasters since 1990 (Figure
17.1). Since the International Decade for Natural
Disaster Reduction began in 1990, the total number of
deaths due to natural disasters in the region has
exceeded 200,000 (ESCAP 1994). Prior to the Kobe
earthquake, the estimated total damage to property in
the region was about US$ 50 billion. As a result of the
Japanese earthquake, this figure has now been revised
to US$ 100 billion.
The extensive size of the region, encompassing
all types of climate and terrain, has also meant that
virtually all kinds of natural disasters (floods, cyclones,
earthquakes etc.) have occurred more frequently in the
region than elsewhere (Figure 17.2). Moreover, many of
these disasters have occurred in the least developed
countries where population densities are highest,
resulting in heavy loss of life and property. For
example, a single cyclone in Bangladesh in 1970 caused
almost half a million deaths (ESCAP 1994), and in
People’s Republic of China in 1976, a single earthquake
took nearly 300,000 lives. People’s Republic of China’s
total economic losses in 1990, as a result of natural
disasters, were estimated at US$ 15 billion, greater than
the GDP of many countries in the region; and this was
despite the fact that People’s Republic of China had
many disaster prevention and preparedness measures in
place (ESCAP 1994). Apart from direct loss of life and
property, natural disasters have serious implications for
both natural resources and environmental conditions
(Box 17.1). The following sections discuss the
prevalence of disasters in the region, and the damage
they have caused.
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B ox 17.1:

Im plications of N atural D isasters on N atural R esources and E nvironm ent

The volcanic eruption of Mount Pinatubo in the
Philippines which started in June 1991 demolished the
surrounding forests, caused massive siltation of rivers and
coastal areas and deposited volcanic ash in surrounding
areas and across continents. Clouds of volcanic ash from
Mt. Pinatubo were initially observed in Hongkong,
Cambodia and Bangkok, and by July 1991, dust and gas
emissions had reached Germany and most parts of Europe.
Mt. Pinatubo’s direct area of impact in the Philippines
covered a 850 by 400 km extent. The maximum thickness
of ash in the vicinity of the volcano was 0.3 m, and
rockfalls were observed within a 40 km radius, whilst sand
and ash falls were noted within a 100 km radius.
Mud and volcanic debris, besides burying many
villages, devastated 5,279 of the total 7,629 hectares area of
Concepcion in Tarlac. However, probably the single largest
casualty in Mt. Pinatubo’s eruption was the wildlife (flora
and fauna) inhabiting its surrounding environs, although
little data are available to assess the scale of the damage. A
big portion of the Sacobia River in Bambon, Tarlac was also
heavily silted with mud, sand and rocks, and marine
resources also suffered severely: 50 per cent of hard corals
were found dead due to the accumulation of fine sand on
giant clams and other bivalves. As a consequence of the
destruction of corals in Palawan, a reduction in fish stocks
are expected in the coming years. With regard to the
atmosphere, the most apparent effect on air quality was the
increase in the total suspended particulate (TSP). Ozone
reduction was estimated at 12 per cent based on studies of
sulphur dioxide content of volcanic ash ejected by
Mt. Pinatubo.

areas; that droughts occur in arid or semi-arid areas of
Australia, India, Bangladesh, People’s Republic of
China, Fiji and the Philippines, although water
shortages can occur in more temperate zones; and that
heavy snowfall and avalanches affect mountainous
regions. Furthermore, it is possible that some of the
weather patterns in the region may be affected by
global climate change in years to come. For example, it
is widely thought that the boundaries of arid and semiarid regions are moving, and that the frequency and
intensity of rainfall events is increasing in many areas.
Such changes would have significant impacts on the
pattern and occurrence of natural disasters in the
region.
1. Tropical Cyclones and Typhoons
(i) Cyclonic Patterns
Tropical cyclones, or typhoons, are common in
the Asian and Pacific Region. The most frequent
formation of tropical cyclones occurs over the NorthWest Pacific, just east of the Philippines, with an
average of 30 typhoons per year, i.e. about 38 per cent
of the world’s total. Typhoons originating in this area
generally move westward across the Philippines. They
then travel north-west towards the Asian continent,
sometimes veering north and north-east towards the

Disasters on such a scale require creative and
innovative strategies in order to speed the recovery of
affected areas and ecosystems. Moreover, besides the direct
losses due to the event itself, there is heavy pressure on
natural resources used for reconstruction in the aftermath of
disasters. In Japan, for example, estimated costs for
rebuilding after the Kobe earthquake disaster in January
1995 range from between US$ 40 and 80 billion. Officials
reported that 50,618 buildings had been destroyed.
Thousands more suffered severe structural damage and will
have to be pulled down. Much of the city’s transportation
infrastructure had also been reduced to rubble. As a result
of this devastation, according to government figures, about
850,000 m3 of timber (round wood equivalent volume) will
be required to repair and rebuild damaged or destroyed
dwellings (estimated at 148,000 units) and to construct
30-50,000 temporary housing units in the aftermath of
earthquake. With the construction of temporary housing
units scheduled for the next two years and reconstruction
and repair work scheduled over three, an estimated
280,000 m3 of timber will be required for each of the next
three years. The government has arranged for the
immediate supply of 16,000 m3 of logs from national forests
in Western Japan, and has requested all Japanese prefectures
to secure domestic wood supplies for use in the recovery.
Sources:

Government of the Philippines (1992) “A Report on
Philippines Environment and Development,
Department of Environment and Natural Resources,
Manila.
Johnson, S. (1995), “Japanese Timber Demand After
Kobe Earthquake”, in Tropical Forest Update Vol. 5
No. 1, ITTO.

Republic of Korea and Japan, otherwise continuing
towards People’s Republic of China, Viet Nam, and
occasionally Thailand. Some of these may then
continue westward across Indo-China, to Myanmar,
usually losing their intensity, but sometimes
redeveloping over the Bay of Bengal.
In the Bay of Bengal, tropical cyclones usually
form over the southern end and then move either
towards the east-coast of India, or to Bangladesh.
These cyclones can generate very heavy rainfall and
cause severe flooding, and are often accompanied by
devastating tidal surges.
Tropical cyclones originating in the southern
hemisphere of the Asian and Pacific Region may spawn
within a very large area including the Indian Ocean, the
South Pacific Ocean, the Timor Sea, the Arafura Sea and
the Coral Sea. The cyclones generated in the South
Pacific Ocean frequently cause devastation in island
countries such as Fiji, Tonga, Vanuatu and Samoa. The
Solomon Islands are also occasionally hit by severe
tropical cyclones.
By far the largest number of cyclones occur in
the northern hemisphere, in the North-West Pacific
between about June and November (Table 17.1). In the
Bay of Bengal they are more evenly spread from April
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Table 17.1:

Frequency of Occurrence of Tropical Cyclones/Typhoons in the Oceans and Seas in and
Around the Asian and Pacific Region

Area

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Nor th er n h em isph er e
Western North Pacific Ocean
Bay of Bengal and Arabian Sea

0.6
–

0.3
–

0.6
–

0.8
0.3

1.2
0.7

2.1
0.6

4.6
0.5

6.2
0.4

5.7
0.4

4.6
1.0

2.9
1.1

1.4
0.4

South er n h emispher e
South Pacific Ocean
South Indian Ocean

2.0
0.5

2.0
0.5

1.9
1.8

0.7
2.7

0.1
1.7

0.1
0.4

–
–

–
–

–
–

–
–

0.1
–

0.7
–

Source:
Note:

Data compiled by the ESCAP secretariat.
Dash (–) indicates that data were not available.

to December, although the frequency increases during
the late monsoon period of October and November.
(ii) Impact of Cyclones
Although incomplete, Table 17.2 indicates the
extent of losses due to major tropical cyclones and
typhoons in various countries of the region in recent
years. The Philippines and Viet Nam appear to suffer
most frequently from large events, although Bangladesh
suffered by far the largest loss of life in the single event
in April 1991; a reflection of fact that 33 million people
live along the low-lying coastal districts and are
extremely exposed to cyclones and tidal surges.
Bangladesh also had the largest number of people
affected and highest amount of property damage in the
region, closely followed by India, the Phillipines and
People’s Republic of China. The table clearly demonstrates the impact of location, severity and extent of
events, for instance in the Philippines in November
1991, 6,357 people were killed and 225,000 affected by
a severe and intense storm event, whereas in November
1990, a more widely spread storm resulted in far less
casualties (508), but affected almost 3.5 million people.
Most of the major disasters associated with
tropical cyclones in the region have been caused by
tidal storm surges. When a tropical cyclone approaches
the coast, under certain conditions (primarily low
central pressures, shallow waters and high tides) storm
surges can occur several hours in advance of the
cyclone, and hit a coastal area whilst people are still
being evacuated, causing extremely high loss of life and
material damage. For instance, the storm surges
accompanying the 1970 and 1991 tropical cyclones
devastated Bangladesh and claimed about half a million
lives. Both surges rose to a devastating height of about
6.0 metres, well in excess of much of the low lying
coastal lands and islands. Similarly, Typhoon Polly,
which struck People’s Republic of China on 31 August
1992 (Table 17.2), had a reported height of 6.3 metres.
In addition to the large events cited in the table,
many less severe events occur frequently throughout
the region, and regularly result in loss of life and
property. For instance, in Viet Nam in 1990, a series of
storms claimed 354 lives, totally destroyed over 14,500
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houses and 45,000 ha of paddy, reducing the paddy
output by nearly 200,000 tonnes that year. In addition,
during the last four decades, on average 7 typhoons
and tropical storms a year have landed in People’s
Republic of China causing widespread loss of life, and
damage to property and land. Another important
consideration is that, although the absolute losses in
some of the smaller island states can be small, in
proportional terms they can be devastating (SPREP et al
1994). For example, the March 1993 storm in Vanuatu
shown in Table 17.2 resulted in an estimated damage
amounting to US$ 60 million, which is equivalent to
about 40 per cent of the country’s GDP. Moreover, the
environmental resources of the island states, such as
forests, bio-diversity and wildlife, are under serious
threat of destruction due to the frequency of cyclones
(Box 17.2).
Elsewhere in the region, some countries rarely
experience direct effects of tropical cyclones, but when
they do occur they bring very high levels of destruction
in terms of lives and property, for example in Sri Lanka.
In other countries on the Asian continent, the effects of
tropical cyclones or depressions are more frequently
felt in the form of heavy rainfall, for example in Islamic
Republic of Iran and Pakistan, and heavy winds such as
in the Maldives. However, one tropical depression in
Pakistan in November 1993 resulted in 600 deaths and
the loss of hundreds of fishing boats.
2. Floods
The most common climate-related disasters in the
region are floods. Different kinds of flooding can occur,
depending largely on the geographical, climatic and
hydrological characteristics of an area. These include
seasonal flooding, flash flooding, urban flooding due to
inadequate drainage facilities and floods associated with
combined fluvial and tidal events, such as the heavy
rainfall coupled with wind-induced, tidal surges during
typhoons in coastal areas.
Seasonal flooding occurs in many of the large
river basins of the region, such as the Yangtze, Mekong,
Ganges and Irrawaddy. The prolonged wet season
rainfall over the extensive catchment area generates
high volumes of runoff which spill out onto the river’s
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Table 17.2:

Estimated Losses Due to Major Tropical Cyclones and Typhoons in Selected Countries/
Territories of the Asian and Pacific Region, 1990-94

Country/Territory

Month/year
of event

Casualty

Persons
Affected

Property damage (million US$)

Low -in com e:
India

May 1990
Dec 1993

967
318

7,780,000
–

1,000
313

Bangladesh

Apr 1991
May 1994

140,000
133

10,000,000
450,000

2,000
75

Viet Nam

Aug 1991
Oct 1992
Nov 1993
Dec 1993

7
114
144
71

–
230,000
2,000,00 1
1,000,001

(80,000 houses)
18
14
17

PR China

Aug 1992
Sep 1992

219
104

20,656,00 1
22,292,001

1,550
416

Pakistan

May 1993

600

–

–

Myanmar

May 1994

17

65,000

10

Philippines

Nov 1990
Oct 1991
Nov 1991
Oct 1993
Dec 1993
Jan 1994

508
39
6,357
88
351
45

3,467,000
–
225,000
1,940,000
1,433,000
60,000

338
25
400
188
64
2

Fiji

Nov 1990
Jan 1993

–
23

–
115,000

10
102

Vanuatu
Thailand

Mar 1993
Nov 1989
Aug 1991

1
500+
38

7,000
1,858,811

60
500
85

Republic of Korea

Aug 1991
Aug 1993

100
6

20,750
250,000

520
110

Samoa

Feb 1990

–

–

136

–

80,000

8

39
7
36

250
–
–

593
(1,200 houses)

Middle-incom e:

Solomon Islands
High -incom e:
Hong Kong
Japan
Sources:
1

Jul 1991
Aug 1992
Sep 1993

<1

1. UNDRO/UNDHA event reports.
2. ESCAP Annual Survey for Water-related and Climatic Disasters in Typhoon Committee Member Countries and Territories.

Family.

natural floodplains. This water can inundate large areas
for weeks at a time owing to the long response time of
the catchment, and subsequent slow rise and fall of the
flood hydrograph. For example, in Bangladesh, one of
the most flood prone countries in the region, as many
as 80 million people are vulnerable to flooding each
year. In July and August, heavy monsoon rains combine
with high river flows from India and cause serious
flooding. Another example is India, where a total of
about 40 million hectares are at risk from flooding each
year. The average annual direct damage has been
estimated at US$ 240 million, although this can increase
to over US$ 1.5 billion with severe flooding. In People’s

Republic of China, the situation is worsened by the fact
that most of the country’s population and cultivated
areas are located in the middle and lower reaches of
large rivers. Several major cities and economic zones
are situated along rivers and deltaic areas, and the
floodplains of the seven largest rivers of People’s
Republic of China constitute 45 per cent of the
country’s territory, but contain 77 per cent of the
population and 80 per cent of the cultivated land.
Flash floods resulting from intense rainfall of
relatively short duration, are more common in hills and
mountainous parts of the region with steep and small
catchments which respond quickly to rainfall, such as
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B ox 17.2:

Environm ental Im plications of C yclones on Forests

Western Samoa has suffered two major cyclones in
recent years which have seriously affected the country’s
development. Its buildings, roads, water and electricity
supplies and agriculture were severely damaged or
destroyed in most cases, but perhaps one of the most
significant casualties in the long term is the environment.
An analysis of Western Samoa’s endangered species
and fragile environment showed that the impact of cyclones
has been limited in some areas, and that they should
recover in one or two years. These areas were on the lower
slopes of the central mountains and were protected from
the devastating winds. However, the high montane
(mountain) country will take much longer to recover, up to
10 years in many cases. It depends on how adaptable the
tree species are to “mile-a-minute”, a creeping vine that
smothers young seedlings and saplings with incredibly
rapid growth. It loves full sunlight, which is now abundant
in areas where the branches of the large rainforest trees
were stripped by the winds, and so has rapidly spread from
adjoining agricultural land, where it has existed for many
years, into the forests.
Agriculture will undoubtedly play a role in the
recovery of the forests. It is now easier to extend cattle

in Central Asia. However, they can also occur when
dams or barrages fail, resulting in an uncontrolled surge
of flood water. The rapid and intense nature of the
floods often results in heavy loss of life and property
due to both the floodwaters and associated problems
such as mudslides and the collapse of roads and
bridges. For example, a flash flood occurred in Nepal in
July 1993, when a dam under construction was washed
away. The flood was the worst in Nepal for 40 years
and was devastating: over 1,000 people died; 39,000
houses were fully or partially damaged; 43,000 ha of
top-soil was either washed away or covered by debris;
367 km of roads were either destroyed or damaged;
213 bridges were washed away; 38 irrigation schemes
were destroyed; and 452 school blocks, hospitals and
government buildings were damaged. The total cost of
the damage was estimated at over US$ 200 million.
Furthermore, the interruption of the regular supply of
electricity affected all businesses and decreased industrial
production considerably. Another example of the
devastating effect of flooding was in Bhutan, when a
flash flood in October 1994 killed more than 22 people
and washed away many houses. It was the first major
natural disaster to hit Bhutan for over two decades.
Many coastal areas of the region are also
susceptible to flooding which can occur when heavy
rainfall swells the inland waterways, which are then
constrained from flowing out to sea by high tidal
surges, causing flooding both in the estuarine coastal
lands and further upstream as the river backs up and
spills its banks. Such flooding can reach catastrophic
proportions, as demonstrated by the tragic floods in
Bangladesh in 1988, when several hundred people
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grazing and plantations into these areas , as the
undergrowth and the trees have been cleared by the
cyclones. As for individual species, the fruit bats and
fruit-eating birds are at present relatively unaffected, but
there populations will be affected by the speed at which
the fruit trees recover. Hunting pressure may also severely
hinder recovery of pigeons: killing 2 or 3 pigeons now may
severely deplete the future population, given that breeding
habitats are severely affected.
An overall recovery strategy should focus on:
•
ways to handle the present problems;
•
contingency plans for the next bad cyclone; and
•
longer term plans to protect shrinking habitats.
A major problem is in translating existing legislation
into action at the village level, and to bring about “on-site”
awareness. This problem varies from village to village, but
community education is the key in all cases. The
government agencies and NGOs such as the O Le
Siosiomaga Society, could take leading roles in increasing
this awareness, along with local matai (chiefly) councils,
schools and churches in the education process.
Source:

17.2:

17.3:

Anon. (1992), “Cyclones Drive Forests to the Edge”,
Environment Newsletter No. 29, SPREP, Apia.

The economic cost of natural disasters is very high.

Natural disasters cause heavy damage to infrastructure.
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Table 17.3:
Country

Estimated Losses Due to Major Floods in the Countries of the Asian and Pacific Region,
1990-1994
Month/year
of the event

Casualty

Persons
Affected

Property damage (million US$)

Sri Lanka

Jan 1990

33

400

–

Indonesia

Jan 1990
Feb 1993
Apr 1994

169
85
33

21
260
187

–
47
18

PR China

Jun 1990
May 1991
Jul 1991
Aug 1993
Jun 1994
Jul 1990
Oct 1993

2,644
116
2,295
290
1,001
69
122

301
16,000
220,000
16
734,000
10
6712

3250
787
12,500
27
5,460
–
38

Afghanistan

Feb 1991

200

–

–

India

May 1991
Sep 1992
Oct 1992
Jul 1993

965
500
51
1,690

32,100
–
–
150,000

435
–
–
–

Cambodia

Aug 1991

21

650

–

Myanmar
Pakistan

Aug 1991
Sep 1992

23
1,332

350
7,628

80
2,400

Bangladesh

Jun 1993
Jul 1993

28
179

3,200
11,500

–
–

Nepal

Jul 1993

1,048

550

200

Bhutan

Oct 1994

22

–

–

Viet Nam

Sources:

1. UNDRO/UNDHA event reports.
2. ESCAP Annual Survey for Water-related and Climatic Disasters in Typhoon Committee Member Countries and Territories.

1

Injured.
Family.
Note:
2

According to the Government of Bhutan, the persons affected were 5,000 and property damage amounted to US$ 15 million.

died, at least 25 million people lost their homes and
extensive damage to crops and property was recorded.
Other countries which are frequently subjected to this
type of flooding are People’s Republic of China, India,
the Philippines and Viet Nam, where 60 million people,
i.e. about 70 per cent of the population, are vulnerable
to flooding from the Red River and Mekong Delta. In
some Pacific Island countries, heavy rainfall combined
with storm surges, high astronomical tides or wave
action can frequently cause coastal flooding. For
example, floods caused by Cyclone Kina in 1993
washed away three major bridges in Fiji.
The estimated losses due to major floods in
countries of the region during 1990-1994 are given in
Table 17.3. Whilst virtually all countries of the region
have experienced floods, People’s Republic of China,
India, Pakistan, Bangladesh and Nepal have suffered
the most severe losses in recent years. Apart from the
direct impacts of loss of life and property, floods have
caused considerable damage to the environment and to
human health (due to outbreaks of diseases following
flooding). In addition, in most developed countries of

the region, although relatively few lives are lost due to
flooding, damage to property can be considerable. The
December 1992 flood in Southern Australia, for
instance, claimed only one life but caused an insured
loss of US$ 123 million. Similarly, the October 1993
flood did not cause any fatalities, but the damage
reached US$ 135 million.
3. Droughts
Although droughts occur less frequently than
floods in the Asian and Pacific Region, their impacts are
nevertheless significant. Commonly associated with
arid or semi-arid regions, the term ‘drought’ simply
means a prolonged water shortage, which can occur
even in the most temperate climates. Furthermore, it
has been observed that the impact of droughts differs
widely between developed and developing countries
because of the influence of factors which include water
supply efficiency, and behavioral patterns such as
water-use efficiency.
The majority of the estimated 500 million rural
poor in the Asian and Pacific Region are subsistence
farmers occupying rain-fed land. These farmers
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Table 17.4:
Country/Territory

Australia

Estimates of Damage Due to Recent Droughts Reported by Selected Asian and Pacific
Countries/Territories, 1982-1993
Year

1982-1989
1991
1984
1985
1986
1987
1988

PR China

Material damage particularly
to farm lands (ha)
or as stated
Not significant
..
6.9 million
8.65 million
..
13 million
11 million

Hong Kong

1990
1991

200 cases of hill fires
Hill fires, 9 km of railway

India

1982
1983
1984
1985
1986
1987
1988

..
3.68 million
24,000
52,080
..
4.59 million
..

Indonesia

1986
1987
1988

7,865
25
435

Japan

1984
1985
1986
1987
1988

..
..
..
..
..

Lao PDR
Myanmar

1991
1986

13,227
701,075

New Zealand

115
65
55
3
2
20
16

Sri Lanka
Thailand

1990-1993

68 out of 73 provinces affected

Note:

252
226
13
..
61
..
..
..
..

UNDRO/UNDHA event reports. ESCAP Annual Survey for Water-related and Climatic Disasters in Typhoon Member Committee
Countries and Territories.
Two dots (..) indicate that data were not available.

traditionally have the least capital resources, little or no
access to credit and produce no marketable surplus.
Furthermore, since much of what they produce is
consumed, any carry-over stocks are minimal. As a
result, in years of drought they suffer considerable
hardship. Table 17.4 presents the estimated material
and economic damage resulting from some recent
droughts in selected countries of the region.
In South and Central Asia many countries are
prone to drought, including Afghanistan, Islamic
Republic of Iran, Pakistan, Nepal, India, Sri Lanka and
parts of Bangladesh. In India, about 33 per cent of the
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..
..

..
..
..

..
29,000
...
All farmlands in affected areas
41,900 totally damaged
72,320
304,675
Half of the country affected

Sources:

9.38 million tonnes of crops/
6.11 million livestock
..
..
..
..
1,240

1
..
2
848
816
5,731
109

1983
1985
1988
1989
1987
1989-1990
1990-1991
1991-1992

Philippines

Total estimated or
counted damage
(Millions of US dollars) or as stated

arable area is considered to be drought prone, i.e.
about 14 per cent of the total land area of the country,
and a further 35 per cent can also be affected by
drought when rainfall is exceptionally low for extended
periods. The number of people at risk has been
estimated at 185 million. India has had many droughts
in the recent past: between 1985 and 1987 millions of
hectares of crops were damaged, affecting the
livelihood of tens of millions of people and causing an
estimated loss of income of US$ 2.4 billion. In Sri
Lanka, the government provided relief to over 2 million
people during the 1986 drought, i.e. about 14 per cent
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of the total population. Nepal has been subjected to
severe droughts in the past, including in 1981-82, when
crops were severely damaged resulting in a 1.4 per cent
decline in GDP.
In East Asia, the Chinese mainland is under the
influence of the Asian monsoon, where rainfall shows
seasonal and regional variations, and droughts often
occur in the winter and spring seasons. For example,
between 1950 and 1989, approximately 20 million
hectares of farmland were affected by drought each
year, of which 8 million lost 30 per cent of their output.
Between 1989 and 1992, this increased to 26 million
hectares per year, of which 13 million hectares were
severely affected.
Myanmar, the Philippines and Thailand in SouthEast Asia, Australia and the Pacific islands of Fiji,
Vanuatu and Samoa contain drought-prone areas. For
example, during the drought of December 1991 to April
1992, 68 out of 73 provinces in Thailand faced critical
water shortages which affected some 6,000 villages by
hindering their second rice crop. Similarly, in 1983,
1987 and 1992, Fiji was severely affected by droughts,
and the 1982-83 drought in Australia caused extensive
bush fires and wind-generated soil erosion. Again in
1991, drought affected the entire country and caused
damage to 9.4 million tons of crops and over 6 million
head of livestock.
4. Landslides, Avalanches and Other WaterRelated Hazards
Incidence of landslides is very common in the
hills and mountainous parts of the Asian and Pacific
Region. In some of the very mountainous regions,
topography alone may be the primary cause, however,
in most cases the landslides are aggravated by human
activities, such as deforestation, cultivation and
construction, which destabilise the already fragile
slopes. For instance, as a result of combined actions of
natural and made-made factors, as many as 12,000
landslides occur in Nepal each year.
Other mountainous countries of South and
Central Asia, such as Kazakstan, Afghanistan, Pakistan
and Northern India, are extremely vulnerable to
landslides and rockfalls because of their extremely
rugged terrain. For example, in Kazakstan, more than
160,000 km2 of territory is subject to mudslides, and a
number of large towns, including the capital city of
Alma Ata, are located in mudslide zones. In all, more
than four million people are at risk. Afghanistan is also
very vulnerable to mudslides, which have been further
aggravated by the environmental degradation caused by
years of armed conflict.
The aforementioned mountainous countries are
also subject to avalanches, particularly in the
Himalayas, where the avalanches are infamous in size
and destructive potential. For example, on 21 March
1993, avalanches hit the Hindu Kush Mountains in
Afghanistan, cutting off the Salang Pass, the main
highway linking Kabul with Northern Afghanistan.

Hundred of vehicles and thousands of travellers were
trapped in extremely savage conditions without food or
proper clothing. A large part of Northern India also
experiences snow during the winter, and snow
avalanches pose a potential danger to people and
property over an area as large as 2 million km 2. In
some cases, terrestrial communication systems become
disrupted and remote areas become completely cut off.
Pakistan also experiences frequent avalanches. On
14 March 1993, avalanches loosened by rainfall roared
down from a glacier and swept 20 houses in a village in
the North West Frontier Province, killing 36 people.
Later, on the 24 and 25 March, avalanches hit mountain
villages in Northern Pakistan, claiming 85 lives.
Other climatic and water-related hazards in the
region include severe storms and snowfall. Violent
storms containing hail can cause considerable damage
to buildings and crops. During March 1990, a hail storm
over Sydney caused an insured loss of A$ 326 million
(US$ 250 million). Snowstorms and heavy snow can
affect most of the northern countries of the Asian and
Pacific Region. Parts of People’s Republic of China,
Japan, Mongolia, Republic of Korea, Democratic
People’s Republic of Korea, the Central Asian Republics
and Afghanistan as well as high altitude areas of
Nepal, Bhutan, India and Pakistan are susceptible to
heavy snowstorms and snowfall. In Mongolia, 12
people died and 120,000 people were affected when
very low temperatures and unusually heavy snowstorms hit an area of 150,000 km2 in western part of the
country in March 1993. The heavy snowfall started in
October 1992, and continued through to April 1993,
bringing total disruption to the transport and
communication infrastructure and severely affecting
economic activities. Particularly affected was animal
husbandry, where fodder and other feedstock could not
be distributed and about 1 million head of livestock
were lost.

B.

G eological H azards

Since the region covers many areas of high
seismic activity, the main geological hazards that affect
the Asian and Pacific Region are earthquakes, tsunamis
and volcanic eruptions. Apart from causing direct loss
to life and property, seismic activity can also trigger
events such as landslides. It has been estimated that
during the last 300 years, over 2.5 million people have
died worldwide as a result of earthquakes, and that
almost 75 per cent of these fatalities occurred in East
and West Asia and the Western Pacific. In the same
period, it is estimated that some 250,000 people have
died as a result of volcanic eruptions, almost 85 per
cent of which have occurred in the Pacific sub-region.
1. Earthquakes and Tsunamis
During the past 20 years, earthquakes have
caused more than 1 million deaths worldwide. The
Asian and Pacific Region alone has recorded
70 per cent of the world’s earthquakes measuring 7 or
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over on the Richter scale, at an average rate of 15 per
year. The most devastating earthquake in the world in
recent history, the Tangshan earthquake, occurred in
People’s Republic of China on 28 July 1976, and is
reported to have claimed over 240,000 lives. Other
countries of the region which are badly affected by
earthquakes include Japan, the Philippines, India,
Nepal, Afghanistan, Islamic Republic of Iran, countries
of the Central Asian Republics and the Pacific Islands.
Table 17.5 gives an indication of the damage caused by
major earthquakes in the region in recent years.
Seismic activity in the region is fairly widespread
due to the fact that many of the countries are located
along or adjacent to the Pacific Ocean Seismic Zone
and/or the Indian Ocean Seismic Zone. Between 50
and 60 per cent of India, for instance, is vulnerable to
seismic activities of varying intensity. These areas are
essentially located in the Himalayan region, and the
Union Territory of the Andaman and Nicobar islands,
although occasionally they occur elsewhere: the
September 1993 earthquake that struck the Maharashtra
State in Central West India, claimed nearly 12 thousand
lives.
About 80 per cent of People’s Republic of
China’s territorial area, 60 per cent of its large cities and
70 per cent of its urban areas with populations over
one million are located in seismic zones. Although
Western China is liable to encounter stronger
earthquakes, the concentration of population and
economic activity in the east means that the casualties
and damage caused by earthquakes in this region are
more severe. From 1949 to 1992 earthquakes killed

Table 17.5:

277,000 people in People’s Republic of China, injured
and disabled 836,000 people, damaged over 11.4
million housing units and caused a direct economic loss
of billions of dollars. It has been estimated that, since
the beginning of this century, earthquakes in People’s
Republic of China have claimed 610,000 lives, about
half the number which have been killed worldwide.
Japan is located in the circum-Pacific seismic
zone. Whilst the Japanese islands and surrounding
continental shelves only amount to 0.1 per cent of the
total area of the world, it has been estimated that about
10 per cent of the energy generated in the world from
seismic activity occurs there (Government of Japan
1987a). Consequentially, Japan suffers a massive
earthquake (Richter Scale 8 or over) on average once
every ten years, and a large scale earthquake
(magnitude 7 class) on average once a year. In January
1995, Japan suffered one of the worst earthquakes in
recent years, at Kobe, where an estimated 5,000 people
died.
The Philippines lies between two of the world’s
most active tectonic plates, and experiences an average
of five earthquakes per day, most of which are
imperceptible. The earthquake on 16 July 1990,
however, was one of the strongest and most destructive
to have occurred in the country recently. It claimed
1,666 lives, injured 3,561 people, and caused a total
damage of nearly US$ 1 billion.
Nepal’s entire territory lies in a region of high
seismic activity, which regularly experiences
earthquakes with magnitudes of 5 to 8 on the Richter
scale. As discussed previously, earthquakes in Nepal

Estimated Losses Due to Major Earthquakes/Tsunamis in Countries of the Asian and Pacfic
Region

Country

Month/year

Magnitude
(Richtor scale)

Australia

Dec 1989

5.6

Iran, Islamic Rep. of

Jan 1990

–
5.8

Afghanistan

Feb 1993
Feb 1991
May 1994

Kyrgyzstan
Japan

Aug 1992
Jul 1993

Indonesia

Jan 1995 (Kobe)
Dec 1992*

7.8

Casualty

Persons
Injured

Damage
(in US$ or as stated)

12

–

US$ 1.2 billion

3600

–

–

9
545

–

300 houses
–

160

330

–
230

–
–

5000
2000

20,000 houses,
260 public buildings
11,000 houses
650 million
50 billion
90,000 people homeless

Feb 1994

6.5

207

464

170 million

June 1994*

–

222

440

India

Sep 1993

6.4

12000

15000

1,350 houses,
768 fishing boats
8 million

Philippines

Jul 1990

1666

3561

Source:
UNDRO/UNDHA event reports.
* Occurrence of tsunamis.
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(and elsewhere) often result in landslides from unstable
slopes which have been deforested and degraded by
human activities, often in the monsoon season
following an earthquake. In Viet Nam, the Red River
Delta, lying on a major geological fault, is the country’s
most seismically active area, with 500 recorded
earthquakes to date. Almost half of the population live
in this region, in the capital city of Hanoi, and are
thereby at risk. In New Zealand, an average of
200 perceptible earthquakes occur each year, and
usually at least one exceeds a magnitude of 6 on the
Richter scale.
Tsunamis, the tidal waves generated by
earthquakes, affect many coastal areas of the region,
including those of Japan, Indonesia and the Philippines.
For example, the infamous Krakatau volcanic eruption
of 1883 in Sunda Straits, Indonesia, generated a
35 metre high tsunami, resulting in about 36,000 deaths.
Furthermore, the tsunami of 17 August 1976 in the
Moro Gulf area of the Philippines caused some 8,000
deaths. The extremely high death tolls are a reflection
of the fact that a tsunami can travel from the location at
which it is generated to a coastal area in a matter of
minutes, allowing no time for evacuation.
2. Volcanic Eruptions
Countries of the region which are at risk from
volcanic eruptions include the Philippines, Indonesia,
Japan, Papua New Guinea, New Zealand, Solomon
Islands, Tonga and Vanuatu. Those most frequently
affected are Indonesia, Japan and the Philippines
(in Indonesia alone, there are 129 active volcanoes).
Japan has at least 77 active volcanoes (Government of
Japan 1987b). The Aso volcano on the Kyushu island,
has one of the largest active craters in the world.
Similarly, the Asawa on Honshu, Sakurajima (near the
city of Kagoshima Mt.), and Unzen-Fugendake near
Nagasaki (on the Kyushu island) are some of the major
active volcanos in the region. In the Philippines, 21
volcanoes are still considered active, having erupted
within the last 600 years.
During the twentieth century, eleven volcanoes
have recorded a total of 63 eruptions worldwide.

Table 17.6:
Country

Table 17.6 shows estimated losses due to major volcanic
eruptions in selected countries of the region in recent
years. Notable examples include the eruptions of
Mt. Pinatubo in Central Luzon, during the period 12-15
June 1991, which affected about 1-2 million people in
61 municipalities and 2 cities (Lewinson 1993) and
extensively damaged property and infrastructure. In
New Zealand, Mt. Tarawera had a severe eruption in
1886, and the Ngauruhoe, which erupted in 1974, emits
steam and vapour constantly. Papua New Guinea also
experiences volcanic eruptions from time to time. The
volcanic eruption of September 1994, near the city of
Rabaul, damaged about 40 per cent of the houses in the
area. Earlier eruptions include those of the Lamington
volcano in 1951, and on Karkar island in 1974.

III. TR A N SFO R M ATIO N O F N ATU R A L
H A ZA R D S IN TO D ISA STER S: RO O T
C AU SES
As discussed earlier, forces of nature are no
longer the sole cause of natural disasters, but are often
aggravated by the degradation of the environment by
human activities. Furthermore, the overall impact on
humankind is not just a function of the scale of the
event, but of the vulnerability of the population, which
obviously increases when environments such as
floodplains, low lying coastal zones, seismically active
zones and steep slopes are inhabited. This can be
further compounded by inadequate dissemination of
information or lack of preparedness.
There is a high variation in the extent of these
human-induced elements among the countries of the
region. For example, poverty and hazard-prone
settlements are more common in developing countries,
whilst high concentrations of physical infrastructure is a
feature of cities in the developed countries. This
variation has resulted in two distinctly different patterns
of damage (Figure 17.3): loss of life is relatively high as
compared to damage to property in developing
countries, whilst casualties have remained relatively
low, and cost of physical damage high in the
developed countries.

Estimated Losses Due to Major Volcanic Eruptions in Selected Countries of the Asian and
Pacific Region in Recent Years
Location

Month/year

Casualty

Other damage

Philippines

Mt. Pinatubo
Mt. Pinatubo
Mayon

Jun 1991
Nov 1993
Feb 1993

847a
11
77

1 billion US$
400 houses
–

Japan

Mt. UnzenFugendake

Jun 1991
Jun 1993

43

–
1,000 houses

Indonesia

Kelud
Merapi

Jun 1990
Jun 1994

32
58

–
–

Source:
UNDRO/UNDHA event reports.
a 281 general eruption casualties, 29 lava victims and 537 from exposure to diseases at the evacuation centres.
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Figure 17.3:

17.4:

Losses Due to Major Natural Disasters in Selected Countries of Asia and the Pacific, 1990-94

Eruption of Mount Pinatubo caused immense damage to the environment (Left) eruption; (Right) damage.
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A.

Population C oncentration and
Poverty

Rapid population growth in the region has been
concentrated in the towns and cities (see Chapter 8).
This has resulted in a high density of both population
and physical infrastructure, which has exacerbated
death tolls and economic damage caused by natural
disasters. Moreover, the majority of settlement in the
region’s developing countries has been in overcrowded
slums and squatter settlements, which are usually
situated in disaster prone areas and thereby magnify the
devastation caused by disasters. In some areas, the
population densities are so high as to make evacuation
prior to event almost impossible, even if timely
warnings are received. A tragic example of this
occurred during the 1991 cyclone in Bangladesh.
One of the direct consequences of increasing
population pressure in the developing countries of the
region is the habitation of disaster prone land by the
poor. The overall increase in pressure on fertile
agricultural land in most of these countries eventually
forces people to occupy marginal lands in order to
subsist (see Chapter 9). Encroachment onto vulnerable
narrow coastal strips, riverbanks, steep hillsides, volcanic
zones and unstable lands is common. In Bangladesh,
for example, the coastal population is rapidly increasing
despite the frequent flood risks. Similar situations occur
in countries where volcanic eruptions are prevalent. For
example, in Indonesia, 16 of the country’s 129 volcanoes
are located in the densely populated island of Java,
which has an average of nearly 850 people per square
kilometre. According to estimates, about 3 million
people live in the risk zones associated with the
volcanoes. Similar settlement trends can be seen along
river banks and on the steep slopes: many of the
casualties from the 1993 landslide in Nepal, for example,
were in settlements located on very steep slopes.
Throughout most of the developing region, the
rapid growth of urban population has been haphazard
and uncontrolled (see Chapter 8). The unplanned and
rapid expansion of physical infrastructure is a common
feature, and has generally hindered sustainable
construction practises and safe building standards,
particularly from the standpoint of mitigating events
such as floods and earthquakes. Furthermore, design
standards for infrastructure such as bridges, culverts and
drains have often been lowered in the interests of
saving money and speeding development. All this can
contribute directly to the occurrence and magnitude of
natural disasters such as floods and landslides.

B.

Environm ental D egradation

Environmental degradation, such as deforestation
and cultivation of steep slopes, not only aggravates
disasters, but can also increase their severity. Empirical
evidence suggests that countries which suffer most from
natural disasters are those in which environmental
degradation is most severe, i.e. those with severe

deforestation, soil-erosion, over-cultivation and
overgrazing (see Chapters 1 and 2). For example, the
1993 flood in Nepal was mainly due to deforestation
and alterations to natural catchment drainage patterns,
which reduced the attenuation of runof f, and
concentrated high runoff volumes over a short period
of time although the actual intensity of the rainfall was
not particularly severe. The effects of environmental
degradation can also transcend national boundaries. For
example, increasing soil erosion in the hills of Nepal is
resulting in heavy siltation of the river beds in India
and Bangladesh, which is raising river bed levels and
causing more frequent flooding.
In the coastal areas, human vulnerability has
been increased by the degradation of the natural
buffers, such as coral reefs and mangroves. This is
particularly true of the region’s island nations and the
coastal areas of countries such as Bangladesh and the
Philippines. Coral reefs, mangroves, shorelines, coastal
forests and sand dunes can offer a limited defense against
flooding from tsunamis, cyclones or coastal storms.

C.

Inadequate Planning and
Preparedness

Planning and preparedness is essential for both
the mitigation and management of natural disasters.
Many natural hazards can be forecast with reasonable
accuracy using state-of-the-art techniques, such as those
which exist in weather forecasting and seismic
monitoring. However, in most developing countries of
the region, even when adequate forecasting is available,
conditions are such that the warning of an event is of
little practical use. Overcrowding, lack of basic
infrastructure and communications mean that very little
can be achieved by way of evacuating or preparing the
population at risk. Moreover, in order to effectively
mitigate and manage disasters and their relief, detailed
planning is required and information about the
measures to be taken before and after the event need
to be disseminated and practised. Such systems are not
presently in place in most of the developing countries
of the region.

IV. PO LIC IES A N D PRO G R A M M ES O N
D ISA STER PR EPA R ED N ESS A N D
M ITIG ATIO N
There has been growing recognition of the
significance of disaster prevention and mitigation in the
region. Initiatives have already been taken in many
countries to address the issue through a comprehensive
framework of institutions, plans, programmes and
legislation. The United Nations has given new impetus
to this development, by designating the 1990s as the
International Decade for Natural Disaster Reduction
(IDNDR), in which the international community, under
the auspices of the UN, would pay special attention to
fostering international cooperation in the field of
natural disaster reduction.
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A.

•

N ational A ctions

1. Institutional Development
Responding to the theme of IDNDR, many
countries of the region have appointed national IDNDR
committees or central organisations to coordinate the
disaster mitigation activities of government bodies and
other groups. Table 17.7 shows the composition of
inter-disciplinary national committees for natural
disaster reduction in countries and areas of the region.
In most countries of the region, the national IDNDR
committees have been instrumental in strengthening the
existing institutional framework or establishing new
ones. Apart from working as a national focal point for
IDNDR, these committees are also actively involved in:

Table 17.7:

collaborating with all concerned departments and
institutions to formulate and implement plans
and programmes;
•
formulating measures for natural disaster
prevention and mitigation; and
•
establishing programmes of cooperation with
international organisations and non-governmental
organisations.
The latter particularly applies in countries where
government agencies specifically responsible for natural
disasters are absent or not well established.
A relatively sound institutional framework is
already in place in many countries which are highly
vulnerable to natural disasters and/or have capability in

List of the Asian and Pacific Countries that have Established Inter-disciplinary National
Committees for Natural Disaster Reduction

Country

Ministries

Armenia
Australia

8
1

Azerbaijan
Bangladesh
Bhutan
PR China
Cook Islands
Fiji
Iran, Islamic Rep. of

Public
services

Academic/
research
institutions

NGOs

Private
sector

9

2

1

1

8
12

6

3

5

3

20
6

3
4

2

7
8

6
5

2
1

2

9
7

4

Insurance

Media

Others

1

1

3
5
1
2

1
1
2
1

1
1
1
5

2

1
1

3

several

1

1

Japan

22

Kazakstan
Republic of Korea

38
16

4

Malaysia
Maldives

2
5

2
4

Micronesia

8

Mongolia
Nepal

4
8

3
1

5
1

2
2

1
1

3
3

6
14

1

4

5

2

1

1

New Zealand
Palau
Papua New Guinea

1

10

19
14

2
6

Sri Lanka
Tajikistan

6
7

4

Tuvalu

5

13

Myanmar
Uzbekistan

2
9

1

3

1

Vanuatu
Viet Nam

1
18

16
2

1

1
3

Samoa

10

3

Philippines
Solomon Islands

Source:
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2

1

1

1
3

1

1

World Conference on Natural Disaster Reduction (1994).

2

2
1

1

1
2
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terms of resources and technology. Japan, for instance,
has constituted a high level committee under the
chairmanship of the prime minister to oversee activities
related to natural disasters. Over the years, the
government has developed a very efficient framework
of organisation to reduce the effects of natural hazards.
Other examples are: India, where a Cabinet Committee
on Natural Calamities (CCNC) has been constituted;
Bangladesh, where a National Disaster Prevention
Council, chaired by the President, has been set up and
has started undertaking the coordinating functions of
the Government plans and action in the fields of
natural disaster forecasts, management and post-disaster
relief and rehabilitation work; Sri Lanka, where a
Cabinet sub-committee has also been appointed to
examine floods, cyclones, landslides and soil erosion;
Myanmar, where the Relief and Res ettlement
Department of the Ministry of Social Welfare is the focal
point for the IDNDR and coordinates the work of other
government departments on natural disaster prevention
and preparedness; Indonesia, where a National
Coordination Board for Natural Disaster Preparedness
and Relief has been set up to deal with natural
disasters; People’s Republic of China, which has
constituted an inter-ministerial coordination committee
chaired successively by the Vice-Premier and State
Councillor to take the charge of disaster management;

Figure 17.4:

Mongolia, where the Department of Science, Monitoring
and International Cooperation of the Ministry of Nature
and Environment is the key institute related to natural
hazards; Papua New Guinea, where the National
Disaster and Emergency Services Department is the
main organisation that directs and coordinates disaster
related activities; and in the Solomon Islands, where the
National Disaster Council comprises several ministries,
government departments and non-governmental
organisations.
In the Philippines, the National Disaster
Coordinating Council (NDCC) comprising several
ministries, government and non-government
organisations, is the highest policy making body on
disasters (Figure 17.4). NDCC establishes policy
guidelines on emergency preparedness and disaster
operations, advises the lower level Disaster
Coordinating Councils, establishes priorities in the
allocation of funds for relief and rehabilitation and
recommends to the President of Philippines the
declaration of a state of calamity in disaster stricken
areas. Furthermore, it utilises the facilities and services
of the Office of Civil Defence which was created in
1973. Under NDCC there is a Committee on Structural
Measures, a Committee on Non-Structural Measures, a
Committee on Disaster Research, and a Committee on
Disaster Legislation.

Organization of a typical Disaster Coordinating Council in the Philippines

DISASTER COORDINATING COUNCIL
(DCC)
Chairman

D C C Assistant
Chairman
DISASTER OPERATIONS
CENTRE
STAFF

INTELLIGENCE AND
DISASTER ANALYSIS

PLANS AND
OPERATIONS

RESOURCES

TASK UNITS

COMMUNICATION
AND
WARNING
Source:

TRANSPORTATION

EVACUATION

RESCUE
AND
ENGINEERING

HEALTH

FIRE

POLICE

RELIEF

REHABILITATION

PUBLIC
INFORMATION

Government of the Philippines.
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2.

Plans and Programmes for Disaster
Preparedness and Mitigation
Apart from the establishment of institutional
infrastructure, the countries of the Asian and Pacific
Region have also embarked on formulating and
implementing appropriate national level plans and
programmes. For example in Bangladesh, the
Government has adopted a disaster policy which puts
equal emphasis on pre-disaster planning and
preparedness whilst retaining post-disaster relief and
rehabilitation capabilities. The action plan places
emphasis on an early warning system, reduction of loss
of life and damage to property, the training of people
and the installation of protective measures such as
building embankments, shelters and helipads.
In the Philippines, the Government has
appropriated a calamity fund for disaster-related
activities and a special section has been provided in the
Philippines Medium-Term Development Plan
‘Philippines 2000’, for disaster mitigation.
In Central and South Asia, Mongolia has drafted
a National Plan of Action under which a programme to
combat desertification for the period 1992-1994 was
developed. By the end of the decade, it is planned to
review the Plan of Action, and in the meantime search
for additional financial resources to conduct work on
vulnerability assessment of natural hazards and to
prepare projects for bilateral and multilateral assistance,
as well as to conduct training and educational activities
on natural hazard related issues. Also, as part of the
decade’s activities, a project on ‘Land Law and New
Management for Land’ has been implemented, under
which a new land law was enacted in the first quarter
of 1994 and new land-use management will be
introduced soon. In Nepal, the National Comprehensive
Plan for Disaster Management was drafted in 1991, and
its provisions have been used as guidelines for disaster
management activities, which are being implemented
sectorally by the ministries involved. Sri Lanka has
prepared a National Disaster Management Plan and a
draft bill which provides for the preparation and
implementation of counter-measures, including
emergency preparedness and relief, and the creation of
appropriate institutions to deal with disasters.
Within the Pacific sub-region, Australia opened a
National Civil Defence School in 1983 to maintain the
standards of local and regional readiness for natural
disasters. It is also implementing a project for
enhancing the evaluation programme which is expected
to be completed by 1998. The National Civil Defence
Plan provides a model for regional and local plans, and
also sets out the commitments of central government
agencies towards disaster management. In Vanuatu,
There is a National Disaster Plan which details major
policies, roles and responsibilities and outlines
procedures which are to be carried out by the public in
the event of an emergency. Although there is no
comprehensive and coherent disaster mitigation plan
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for Fiji, measures aimed at reducing the community’s
vulnerability to natural hazards have been implemented.
In Samoa, there is a National Disaster Plan, currently
under review, which concentrates on the relief aspects
of disaster management.
The use of physical measures such as the
construction of dams, levees and channel
improvements to reduce flood damage, has remained a
key element of most plans and programmes formulated
in the region to combat natural disasters. In
Bangladesh, for example, embankments are under
construction in the coastal areas and on the banks of
major rivers. Flood embankments have also been
constructed around Dhaka city. India also has plans to
promote flood-proof buildings, afforestation in flood
affected river basins and drainage system improvements.
Similarly, in Viet Nam, physical measures adopted to
combat floods include river dredging, construction of
diversion channels, utilisation of floodplains as polders
to store excess flood waters, construction of pumping
stations and development of adequate drainage
systems.
The construction of physical structures for
combating natural disasters is, however, not without
environmental cost. In the face of the possibility of
heavy losses, such mitigation measures often receive a
high priority and need to be commissioned
immediately. It has therefore been a common practice
in most developing countries of the region to construct
disaster-proof structures without paying adequate
attention to other socio-economic and environmental
implications of the schemes. For instance, in
Bangladesh, concerns are now being raised about the
likely environmental impacts of the Greater Dhaka
Flood Control Project (Box 17.3).
As a preventive measure, cyclone or earthquake
resistant designs for dwellings have helped reduce the
number of casualties and prevented serious damage to
buildings. For instance, in India after the 1991
earthquake, efforts have focused on designing
appropriate structures in vulnerable areas and
formulating effective emergency management strategies.
Similarly, appropriate structural measures, such as lava
flow channels, have helped reduce the damage caused
by volcanic eruptions, particularly in Japan. Losses due
to landslides have been successfully reduced in Hong
Kong by monitoring hazard-prone areas and
undertaking appropriate structural and other
preparedness measures.
Non-structural disaster prevention and mitigation
measures adopted to assist in minimising losses include
raising public awareness about disasters and training
them to cope. Conventional mass media such as radio,
newspapers and television have been instrumental in
the dissemination of information about disaster
preparedness. Furthermore, countries such as People’s
Republic of China, Japan and Islamic Republic of Iran
have introduced disaster related curricula in their formal
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B ox 17.3:

Environm ental Im pacts of Flood C ontrol S chem es: The C ase of G reater D haka

Bangladesh is regularly subjected to flooding, for
instance devastating floods occurred in 1987 and 1988. Vast
areas of the country, including the capital city of Dhaka
with a population of about 4.8 million, were flooded to an
unprecedented degree. Flood levels were 1.5 m higher than
normal for a period of about four weeks. Under these
circumstances, the Government of Bangladesh decided to
construct flood protection structures to surround the greater
Dhaka City area. The planned approach of the Greater
Dhaka Flood Protection Project (GDFPP) was to protect
Dhaka City from the intrusion of floodwater from
surrounding areas and to drain out the internal stormwater
resulting from local rainfall. The embankments and flood
walls were hurriedly constructed with seri ous
environmental consequences, in particular for liquid waste
and industrial effluent disposal, water supply, surface and
ground water quality, fisheries, public health and waterborne diseases.
The major environmental problem due to the
scheme arose from the disposal of liquid wastes. The
drainage system of a city such as Dhaka often conveys
diluted sewage, usually mixed with other pollutants. Open
defecation, leaching from solid waste, and industrial
effluents made the stormwater in Dhaka polluted to a
significant degree. The drainage system of the city is very
poor and the construction of the embankment blocked the
outflow from different canals towards the river, leading to
stagnation of polluted stormwater in the canals. This has
resulted in significant environmental degradation. Stagnant
ponds also formed near the embankment, which served to
breed disease vectors resulting in significant public health
risks close to the embankments (and further afield should a

education systems. Special training has also been
organised to increase public awareness on the subject.
In Nepal, for instance, after the incidence of 1993 flood,
a series of training workshops and a national
conference on disaster management was organised to
enhance public education and awareness. Similarly,
Bangladesh has launched a three year programme for
training in public awareness issues, mass mobilisation
and improving the coordination of disaster reduction
activities.
Some countries have launched awareness
activities in the form of a public campaign. In the
Philippines, for example, the projects on ‘Assessment of
human/social dimension of damages’ and ‘Disaster
information campaign’ have recently been completed,
and two other projects, ‘Public education and
information programme’ and ‘Disaster relief operation
and management information centre’ are underway. In
the Republic of Korea, the month of May has been
designated as the ‘National Month for Disaster
Preparedness’ to raise public awareness concerning
natural disasters. During this month, various meetings
and education programmes are organised, intensive
coverage is given in the media and various clean-up
activities in rivers and drainage facilities are carried out.

breach occur in the embankment, releasing the polluted
waters).
The construction of the embankment has also
aggravated the environmental pollution problem arising
from the uncontrolled disposal of industrial effluent. The
industries located within city areas such as Tejgaon and
Hazaribagh, with 156 and 161 industrial units respectively,
originally discharged their untreated liquid wastes into the
open sewers, surface drains, municipal sewer systems and
ultimately the nearby canals, ditches and rivers. With the
construction of the embankment, the industrial effluent
which previously reached the river, now accumulates in the
stagnant water bodies upstream of the embankments. For
example, in the area adjacent to the embankment near
Hazaribagh, where the leather industries exist, a stagnant
water body has been formed by the embankment which
receives about 3,650 m3 of industrial wastes daily from the
tannery industries. This water has become unsuitable for
fish and other aquatic life, and presents a considerable
odour problem.
In conclusion, the environmental impacts from the
embankment have been largely negative, requiring
significant supplementary mitigation measures. The major
lesson to be learnt from the GDFPP is that carrying out
adequate environmental impact assessments (EIA) prior to
such large-scale projects is vital to assess and avoid future
problems through mitigative measures.
Source:

Mohit MA (1993) Socioeconomic and environmental
impacts of flood control facilities in Dhaka city. Paper
presented at IDNDR International Conference in Aichi/
Nagoya Japan.

In Papua New Guinea, a project entitled ‘Living with
Landslides’ was recently implemented to create national
awareness for taking appropriate measures in such an
event, and to disseminate information concerning the
types of agricultural practice that should be used to
reduce the occurrence of landslides. In Japan,
1 September has been designated as ‘Disaster
Prevention Day’ and the period from 30 August to
5 September as ‘Disaster Prevention Week’ to increase
awareness on disaster prevention.
Although statutory controls to govern relevant
aspects of community planning and development are
available in many countries of the region, some
governments are reluctant to invoke them. These
include zoning, subdivision of responsibility and
environmental issues relating to disaster prevention.
However, in the face of increasing scale of damage
from natural disasters, there seems to be a new
realisation of the need of a comprehensive legislative
framework to ensure a smooth implementation of
disaster plans and programmes. This renewed
realisation has spurred a process for strengthening the
existing legal frameworks, or establishing new ones. In
Nepal, for example, The Natural Calamity Act of 1982
was amended in 1992 to cover all disaster mitigation
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17.5:
Preparedness
through
monitoring can
reduce losses
from natural
hazards.

activities in addition to relief. Also, the Cook Islands
recently drafted a Civil Defence Act, encompassing both
natural and man-made disasters, and in 1994, Papua
New Guinea introduced a Disaster Management Act.
3. Forecasting, Early Warning, Risk Assessment
and Mapping
Substantial progress has been made in the region
in the fields of forecasting and warning of climatic and
water-related hazards.
The following paragraphs describe some of the
schemes for forecasting and preparedness in relation to
natural disasters in the various sub-regions of the Asian
and Pacific Region.
(i) South Asia
In India, flood forecasting and early warning in
disaster prone areas is considered as one of the most
important and cost effective measures for disaster relief,
and the current five-year plan emphasises the extension
of the existing forecasting network. Ten high power
cyclone detection radars have been installed along the
east and west coasts of the country, and there are plans
for the extension of cyclone warning systems to all
vulnerable areas. Contour mapping of coastal areas is
also being carried out to identify potentially vulnerable
areas, and India is also making efforts to minimise
flood-related crop losses by contingency planning. In
addition, a new drought forecasting technique, utilising
regional and global parameters physically related to the
South-West monsoon rainfall is now being used. This
together with grain provision, access to health facilities
and protection of cattle, has enabled the country to
significantly improve drought management.
In Bangladesh, cyclone and flood warning
systems are well developed and institutional
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arrangements for the management of disasters have
improved over the past decade. However, despite all
the efforts to reduce losses, it is not possible to
evacuate several million people living in coastal areas
and offshore islands when disasters should occur. One
particular reason is that many people are reluctant to
leave behind their valuable personal property and
crops.
(ii) Central Asia
In the mountainous regions of Central Asia,
Armenia, which is exposed to both geologic and
climatic disasters, has initiated a National Seismic
Protection Service for the monitoring and prediction of
earthquakes, land-use management and risk
assessment. Kazakstan has also recently implemented
projects on warning, notification, emergency rescue and
relief measures. Moreover, it has established an
automated information management system for
emergency situations. Likewise, Islamic Republic of Iran
has undertaken a number of projects on the
identification of hazard zones.
(iii) South-East Asia
In Thailand, a flood monitoring programme is
being implemented presently with the support of the
Danish Government. Similarly the Government of
Malaysia has initiated programmes on flood forecasting,
warning preparedness and relief. It has also developed
flood proof structures as well as catchment
development and floodplain management strategies. A
project has recently been completed on flood
forecasting and warning systems under which 20 river
basins in the country have been equipped with
telemetric systems for flood monitoring and warning.
Flood forecasting models developed under the project
will ultimately be extended to all major river basins in
the country. In Indonesia, a risk monitoring system is
being developed through a centralised information and
data processing network linking all disaster-prone
provinces. In Viet Nam, flood forecasting and warning,
and monitoring of dikes have been particularly
emphasised to manage disasters effectively. Myanmar
has currently commissioned a flood risk analysis and
mapping pilot project, which it intends to replicate
elsewhere in the country.
In the Philippines, the Institute of Volcanology
and Seismology is responsible for monitoring and
warning of volcanic activities and for seismological
work. As a result, hazard maps and a population
database have been produced in the areas affected by
the eruption of Mt. Pinatubo and similar projects are
underway on the Taal and Mayon volcanoes. The
Philippine Atmospheric, Geophysical and Astronomical
Services Administration (PAGASA) is responsible for
providing weather information as well as the detection,
monitoring, forecasting and warning of cyclones and
floods. Some hazard maps on storm surges, flooding
and winds have been developed, and typhoon-prone
areas have been identified, mainly by plotting the
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17.6: Monitoring and mapping of floods has become easy through satellite images.

course of tropical cyclones which have crossed the
Philippines in the last 50 years. Furthermore, a
meteorological and hydrological disaster research
programme includes improvement of the warning
system, development of disaster risk maps and disaster
impact research.
(iv) East Asia
People’s Republic of China in recent years, has
made remarkable achievements in monitoring a wide
range of processes through the application of aviation/
satellite remote-sensing and terrestrial-based sensing
technologies. These include floods, waterlogging,
droughts, desertification, landslides, mud-rock flows,
forest and grassland fires, sea ice, crop diseases and
insects/pests. The dissemination of forecasts and
warnings of disasters are carried out through radio,
television, telephone, newspaper and pamphlets. The
country has also set up three tiers of monitoring
stations at the national, provincial and prefectural
(municipal) levels, concerning the observation of
geological disasters.
Short-term protective and preparedness measures
for disaster reduction in People’s Republic of China
include upgrading of forecasting and warning systems,
conducting drills or test exercises on evacuation,
sheltering and flood response, enhancing the speed,
and effectiveness of providing emergency relief and
rehabilitation for the affected population. Other nonstructural measures include landuse planning, disaster
and risk zoning, disaster insurance and disaster rescue
and relief. The location of human settlements and
valuable investments in hazard prone areas are
discouraged through the application of such tools as
hazard insurance. Building codes are also being
reviewed and enforced to prevent loss of life and
property.
In Mongolia, a project has been launched
entitled ‘Meteorological Disaster’ for the development
and application of forecasting methods of droughts,
heavy snow, wind storms, dust storms and floods. In
addition, another on ‘Creation of natural disaster

monitoring and prevention system’ has been scheduled
to be implemented during the period 1994-1997.
The Republic of Korea has a well-established
disaster-related forecasting and warning network. There
is also a project to develop an on-line system for
meteorological observations, which will enable
collection of real-time field data across the nation using
computer networks covering five major river basins.
Japan is constantly carrying out observations,
predictions and warnings of potential earthquakes,
volcanic eruptions, snowfalls, storm events, and wind
and flood-related disasters. Earthquake prediction has
been systematically carried out since 1964, and
currently the country is implementing its seventh
Earthquake Prediction Plan (1994-1998). As a result, it
has designated certain areas for intensified observation.
Typhoon tracking and warning and tsunami warnings
are also undertaken by the government to foster
preparedness and reduce losses due to such events.
(v) The Pacific
In Australia, a comprehensive Personal Computerbased cyclone warning system was introduced in three
cities, in November 1990: Perth, Darwin and Brisbane.
This formed part of an ongoing project to upgrade and
automate Australia’s tropical cyclone forecasting system.
Other cyclone countermeasures include: cyclone
emergency warning sounds to precede electronic media
warnings; and revised building construction codes for
cyclone areas (a cyclone structural testing station has
been functioning since 1977). Other disaster prevention
activities being undertaken include earthquake zoning,
assessment of economic benefits of disaster mitigation
and a study on potential storm surge damage in certain
areas.
In New Zealand, a new system for monitoring
and warning of seismic hazards was inaugurated on
1 July 1993, augmenting various existing networks of
the Institute for Geological and Nuclear Sciences. There
are also international systems for meteorological and
tsunami events, such as the Pacific Tsunami Warning
System.
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17.7:

Reconstruction after earthquake damage takes heavy toll on
environmental resources.

4. Environmental Enhancement
The various countries of the Asian and Pacific
Region are increasingly realising the importance of
environmental enhancement measures in combating
natural disasters. Programmes on rehabilitation of
degraded lands and afforestation are being undertaken
on a large scale (see Chapters 1 and 2). Programmes
targeted at enhancing urban environmental quality,
such as improvement of the drainage and sewerage
systems of cities like Bangkok, have also contributed
directly or indirectly to reducing the risk of natural
disasters such as floods. Implementation of
comprehensive landuse plans, primarily driven by
environmental concerns, have also been instrumental in
incorporating hazard mitigation and preparedness
provisions into the development process. For instance,
the provision of green-belts on river banks reduces
flood damage, whilst parks and open-spaces in a city
can provide temporary shelters during earthquakes.
Similarly, slum and squatter settlement improvement
schemes that are being undertaken in many areas have
also helped to reduce the risk of disasters.

B.

R egional A ctions

Regional cooperation in disaster prevention and
mitigation, particularly among neighbouring countries,
is gaining importance in the Asian and Pacific Region.
The Typhoon Committee and the Panel on Tropical
Cyclones are good examples of such cooperation. The
Typhoon Committee was established almost thirty years
ago with the purpose of cooperation in forecasting,
warning and preparedness measures for such disasters,
and the exchange of information and provision of
training. The membership currently stands at twelve
(Thailand, Malaysia, Lao People’s Democratic Republic,
Cambodia, Viet Nam, Philippines, Territory of Hong
Kong, Macau, People’s Republic of China, Republic of
Korea, Democratic People’s Republic of Korea and
Japan). The Panel on Tropical Cyclones was established
over two decades ago to fight the growing predicament
of cyclones in the southern part of Asia. It includes
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Pakistan, India, Bangladesh, Sri Lanka, Maldives,
Myanmar and Thailand. The Panel promotes
cooperation in the fields of forecasting and warning of
cyclones, information exchange, training and mitigating
impacts of disasters. It has also promoted the
development of national frameworks for preparedness
against natural hazards as well as for relief work (see
Box 17.4).
Another example of regional cooperation is in
Central Asia, where the republics of Azerbaijan,
Kazakstan, Tajikistan, Turkmenistan and Uzbekistan
have agreed to cooperate in developing earthquake
mitigation measures for their sub-region. Furthermore,
Kazakstan has agreed to play host to a regional centre
on earthquake mitigation.
Further impetus has been provided by the
IDNDR towards mobilising regional cooperation for
minimising the adverse consequences of natural
hazards. Moreover, the developing countries of the
region are increasingly being assisted in their efforts by
bilateral donors, UN organisations and multilateral
agencies such as the Asian Development Bank and the
World Bank. Developed countries of the region have
also provided direct financial and physical support to
developing countries. For instance, Japan has regularly
provided generous assistance to the individual countries
and international agencies, and Australia and New
Zealand provide substantive support to the other Pacific
Island countries in their efforts towards natural disaster
mitigation.

V.

C O N C LU SIO N

Asia and the Pacific is the most disaster prone
region in the world. Apart from taking a heavy toll on
human life, disasters cause a substantial loss of scarce
resources which could otherwise have been used for
economic and social development. The outbreak of
diseases and large scale degradation of the environment are also common events associated with their
occurrence.
Both natural forces and human-induced factors
are responsible for the increasing frequency of natural
disasters. Whilst most countries of the region are
susceptible to natural disaster due to adverse
geographical and climatic conditions, human and
environmental dimensions, such as occupation of
hazard prone areas due to population pressure and
poverty, environmental degradation and lack of
preparedness are often responsible for aggravating the
effects of natural events, converting hazards into disasters
and escalating the scale of damage substantially.
In recent years, efforts have been made at
national and regional level to systematically deal with
the predicament of natural disasters. Initiatives have
been taken to set up institutions, develop plans, enact
legislation and promote programmes and projects to
mitigate disasters. Significant progress has been made in
environmental rehabilitation, forecasting and early
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B ox 17.4:

R egional C ooperation on M itigation of Im pacts of C lim atic H azards in the
A sian and Pacific R egion

The Typhoon Committee was established in 1968,
with the assistance of ESCAP and WMO, to promote and
coordinate the planning and implementation of measures
required for minimising the loss of life and material damage
caused by typhoons in the ESCAP region. The functions of
the Committee are to:
•
regularly review the process made in the various
fields of tropical cyclone damage prevention;
•
recommend plans and measures for the
improvement of meteorological and hydrological
facilities needed for tropical cyclone damage
prevention;
•
recommend plans and measures for the
improvement of community preparedness and
disaster prevention;
•
promote the establishment of programmes and
facilities for training personnel in tropical cyclone
forecasting and warning, flood hydrology and
control within the region and arrange for training
outside the region, as necessary;
•
promote, prepare and submit to participating
Governments and other interested organisations
plans for coordination of research programmes and
activities concerning tropical cyclones;
•
consider, upon request, possible sources of financial
and technical support for such plans and
programmes; and
•
prepare and submit, at the request and on behalf of
the participating Governments, requests for
technical, financial and other assistance offered by
UNDP and other organisations and donors.
In carrying out these functions, the Typhoon
Committee maintains and implements action programmes
under the five components of meteorology, hydrology,
disaster prevention and preparedness, training, and
research. The resources for these programmes are provided
by its Members, with assistance from the UNDP, ESCAP,
WMO and other agencies as necessary.
The Typhoon Committee, since its inception in 1968,
has contributed substantially to the well being of its

warning, particularly in the case of climatic and
volcanic hazards. Post-disaster relief operations have
also been significantly improved. Several structural and
non-structural measures have been used. However,
only limited success has been achieved within the
developing countries of the region in the use of
non-structural measures, especially those involving
planning controls, acquisition of land and relocation of
people.
It is gradually being recognised that the initial
and most vital response to a disaster must be at the
local level, and that the community must be well
informed about disaster-preparedness measures and be
constantly aware of the dangers. Community awareness
and educational programmes about warning systems

members through various regional activities, such as the
projects on flood forecasting and warning systems and the
Typhoon Operational Experiment (TOPEX). The Typhoon
Committee, through its various cooperative arrangements
has been largely successful in transmitting early warning
signals on typhoons, enabling measures to be taken to
reduce the impact of typhoons on population and property.
The benefits from TOPEX, both economic and
humanitarian, are immense. It has been estimated that the
average annual cost of damage from typhoons and floods to
eight of the ten members of the Typhoon Committee
exceeds US$ 1,725 million. The value of the human lives
lost each year is incalculable. TOPEX has helped to reduce
these catastrophic losses to a great extent.
The WMO/ESCAP Panel on Tropical Cyclones was
established in 1972 under the auspices of WMO and ESCAP
along the same lines as the Typhoon Committee. The main
objectives of the Panel are to recommend measures to
improve the tropical cyclone warning system in the Bay of
Bengal and the Arabian Sea, especially with regard to
meteorological and hydrological systems and services,
telecommunication facilities, distribution of warnings,
disaster prevention and preparedness, and training and
research. The Panel holds annual sessions and reviews the
technical plan which forms the basis of the Panel’s activities
in each of these areas. The Panel plays an important role
in promoting activities to prevent disasters caused by
cyclones.
The Panel, as well as the Typhoon Committee, is a
good example of an intergovernmental body which has
succeeded in implementing measures to minimise the
damage caused by natural disasters, thereby promoting the
economic and social welfare of the people. Due largely to
the Panel’s activities, particularly on early warning and
disaster preparedness, loss of human lives and damage to
property have been significantly reduced in the region.
Source:

ESCAP/WMO, (1993) Typhoon Committee Annual
Review Typhoon Committee Secretariat, UNDP, Manila,
Philippines.

and other aspects of disaster preparedness are, therefore,
being increasingly developed and disseminated.
Moreover, representatives of non-governmental
organisations and the public are being given wider
representation in committees established at the local
level, not only to assist in combating disasters but also
to monitor and guide disaster-relief operations.
Countries of the region have substantially
benefited through regional cooperation in tackling
natural disasters. However, there is still scope for
further cooperation, as the natural disasters often
transcend national boundaries. This is particularly true
in some of the large river basins of the region, where
human activities upstream can have significant impacts
on downstream flooding.
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Promotion of sustainable development demands active
roles of public authorities both inside and outside
government buildings.
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I.

IN TRO D U C TIO N

Public authorities play a crucial role in
environmental management. Success in promoting
sustainable development, framing and implementation
of appropriate policies and programmes and
establishment of institutional mechanisms is largely
dependent on the commitment and effectiveness of
public environmental authorities. Additionally,
interventions by public authorities through the
development and enforcement of suitable laws,
regulations and standards, and the adoption of
appropriate policy levers including economic
instruments, provides the basic framework for
environmental management at local, national and
regional levels.

II.

EN V IRO N M EN TA L IN STITU TIO N S

An environmental institution’s broad mission may
be described as encouraging rational and sustainable
use of environmental resources. In recent years,
governments have increasingly recognised the need for
an agency at central government level, which can take
overall responsibility for environmental affairs and
develop policies aimed at reconciling the competing
and sometimes contradictory needs of different users of
environmental resources.
Recent developments relating to environmental
institutions operating at national or international policy
making level in Asia and the Pacific are described in
the following two sections.

A.

G overnm ental Institutions

The majority of the countries in the region have
assigned the strategic function of framing policies for
environmental protection and sustainable development
either to a single environmental ministry or to a
national commission or council. This trend in
institutional development was brought about by the
recognition that:
•
a national institution responsible for
environmental strategy needs to contribute
significantly to the planning process, in order to
set realistic targets and priorities and to obtain
political endorsement for them;
•
an institution which seeks to regulate the
activities of the major sectors such as industry,
energy, transport etc. needs to be fully
represented at a high level of government;
•
environmental management at a national level
involves not only policy-making but planning
and co-ordination; and
•
the formulation and implementation of
environmental policies must be based on a
reliable information and on continuous
asses sment of new information including
monitoring and assessment of the effectiveness
of the action taken.
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The following is a functional description of the
recent trends and developments in environmental
administration in some countries of the region. For each
country, the specific institutional form depended not
only on the function of the institution, but also on
existing national characteristics, the constitutional
system of the country concerned and its administrative
traditions. A list of environmental institutions of
countries of the region has been presented in Table 18.1.
Institutional Strengthening for environmental
administration has normally been of three basic types;
•
minor adjustments to already well-established
agencies;
•
restructuring of agencies to give greater emphasis
to environment or expanding the role of
agencies;
•
setting up a new agency to tackle environmental
affairs.
In East Asia, the People’s Republic of China
strengthened its environmental management system by
emphasising decentralisation of management functions,
and by framing additional regulations for developing a
comprehensive set of environmental rules. The
Republic of Korea elevated its environmental
administration into a separate Ministry of Environment
in 1990. As a result, it is now in a position to request
other agencies to take remedial measures or even stop
the construction of projects not undertaken in
accordance with approved Environmental Impact
Assessments (EIAs). Mongolia, has established a
Ministry of Nature and Environment, which successfully
implemented an ADB project on ‘Strengthening of
Environmental Impact Assessment Procedures’, and is
currently developing a Mongolian Environmental Action
Plan.
In South-East Asia, since the creation of a
Ministry of the Environment in Indonesia, considerable
progress has been made in establishing the necessary
infrastructure to address environmental management
and formulation of environmental policies and
legislation. The creation of the Environmental Impact
Management Agency (BAPEDAL), in 1990, shifted the
emphasis from a policy-setting role to one of
implementation and enforcement of environmental
control programmes. Under the revised Enhancement
and Conservation of National Environment Act (1992),
Thailand’s Office of the National Environment Board
(ONEB) was restructured into three departments under
the renamed Ministry of Science, Technology and
Environment: the Office of Environmental Policy and
Planning; Department of Pollution Control; and
Department of Environmental Quality Promotion.
In 1990, the Government of Myanmar established
the National Commission for Environmental Affairs, and
entrusted it with the e stablishment of sound
environment policies, that take into account both the
environmental needs and development requirement;
formulate environmental standards, rules and

PU B LIC AU TH O R ITIES E N V IRO N M EN TA L AC TIO N

Table 18.1:

Forms of Governmental Environment Protection Institutions in Asia and the Pacific

Country/Territory/Area

Policy Institution

Executing Agency

National Environmental Protection Agency

Democratic People’s
Republic of Korea
Hong Kong
Japan
Mongolia
Rep. of Korea

Commission of Environmental Protection of the
State Council
Committee of Environmental Protection of
Administration Council
Department of Environment
The Environment Agency
Ministry of Nature and Environment
Ministry of Environment (MOE)

SOUTH-EAST ASIA
Brunei Darussalam
Cambodia
Indonesia
Lao PDR
Malaysia
Myanmar
Philippines
Singapore
Thailand
Viet Nam

Ministry of Development
Ministry of Environment
Ministry of Population and Environment
Office of the Prime Minister
Ministry of Science, Technology and Environment
National Commission for Environmental Affairs
Department of Environment and Natural Resources
Ministry of Environment
Ministry of Science, Technology and Environment (MOSTE)
Ministry of Science, Technology and Environment

Ministry of Environment

SOUTH ASIA
Afghanistan
Bangladesh
Bhutan
India

Ministry of Planning
Ministry of Environment and Forest
Planning Commission
Ministry of Environment and Forests

Various Ministries
Department of Environment
National Environment Secretariat
Pollution Control Boards and State Departments
of Environment
Department of the Environment
National Environment Council

EAST ASIA
People’s Rep. of China

Islamic Rep. of Iran
Maldives
Nepal
Pakistan
Sri Lanka
CENTRAL ASIA
Azerbaijan
Kazakstan
Kyrgyzstan
Tajikistan
Turkmenistan
Uzbekistan
PACIFIC
Australia
Cook Islands
Fiji
Kiribati
Marshall Islands
Micronesia (FS of)
New Zealand
Niue
Papua New Guinea
Samoa
Solomon Islands
Tonga
Tuvalu
Vanuatu
Source:

General Bureau of Environment Protection and
Land Administration
Department of Environment
Various Departments/Bureaus
State Environmental Inspection Department
Various Bureaus/Offices under MOE

Environmental Impact Management Agency
Science, Technology and Environment Organisation
Department of Environment
National Commission for Environment Affairs
Environment Management Bureau
Various Divisions under MOE
Various Departments under MOSTE

Department of the Environment
Ministry of Planning, Human Resources and
Environment
National Planning Commission
Environmental Protection Council
Ministry of Environment, Urban Affairs, Forestry and Wildlife. Federal/Provincial Environment Protection Agencies
Ministry of Environment and Parliamentary Affairs
Central Environmental Authority

State Committee on Ecology and Utilisation of
Natural Resources
Ministry of Ecology and Bioresources
State Committee on Nature Conservation
State Committee on Nature Conservation
Ministry of Nature Resources Management and
Nature Conservation
State Committee on Nature Conservation

Department of Environment, Sport and Territories
Interior Affairs
Ministry of Housing and Urban Affairs
Ministry of Environment and Natural Resources
Development
Environment Protection Authority
Board of Environment and Sustainable Development
Ministry for the Environment
Conservation Council
Departments of Environment and Conservation
Department of Lands and Environment
Land, Energy and Natural Resources
Ministry of Land, Survey and Natural Resources
Office of the Prime Minister
Ministry of Home Affairs

Federal Environment Protection Agency
Conservation Service
Department of Town and Country Planning
Environmental Task Force
Environmental Task Force
Board of Environment and Sustainable Development
Various Divisions
Division of Environment
Division of Environment and Conservation
Environment Conservation Division
Environmental Planning Section
Various Ministries
Department of Physical Planning and Environment

Government reports to UNCED, 1992 and National State of Environment Reports (See References).
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regulations; and promote environmental awareness. In
the Lao People’s Democratic Republic, the Science,
Technology and Environment Organisation under the
Prime Minister’s Office has taken on the role of main
coordinator for environmental issues, replacing, in
1994, the erstwhile Ministry of Science and Technology.
In South Asia, Bangladesh set up a Ministry of
Environment and Forest in 1989, under which the
Department of Environment and the whole Forestry
Sector were placed. Under an Act promulgated in 1995,
the Department of Environment has been made
responsible for the overall environmental management
of the country including planning and monitoring.
Bhutan has set up a National Planning Committee
chaired by the Minister of the Planning Commission. In
order to implement the decisions of the Committee, the
Government established a National Environment
Secretariat as part of the Planning Commission. The
long-term objective of the Committee is to define and
to establish policies, plans, organisations and actions,
whereby the sustainability of the resources will be fully
integrated with the country’s social and economic
development. In Nepal, a Council for the Conservation
of Natural and Cultural Resources, under the National
Planning Commission, was established in 1991 to
implement the National Conservation Strategy, and to
serve as the focal point of environmental management
in the country (Box 18.1).

B ox 18.1:

Training under the Tiger Project in India.

In the Maldives, the Environment Section of the
Ministry of Home Affairs was expanded and transferred
to the Ministry of Planning and Development, and has
now been renamed as the Ministry of Planning, Human
Resources and Environment. During the preparation of
the country’s National Environment Action Plan and
immediately following its acceptance by the
Government, the National Environment Council was
reconstituted with a wider membership and was
provided with wide ranging jurisdiction on
environmental issues.

N epal’s Environm ental C ore G roup C oncept

Recognising the need for a competent inter-sectoral
working team to carry out the task of setting in place a
comprehensive and integrated environmental management
framework, Nepal’s National Planning Commission (NPC)
adopted the Environment Core Group (ECG) concept.
The ECG is a multi-disciplinary network of senior
representatives from various environment-related sectoral
agencies and the National Planning Commission (NPC) and
its initial task was to develop a National System of
Environmental Impact Assessment (EIA). Each activity of
ECG is guided and overseen by a National Steering
Committee which comprises of senior representatives from
relevant government agencies, and is chaired by the
Environment Member of the NPC.
ECG members ar e involved in framing of
environment policy guidelines to effectively bridges the gap
between environmental policy for mulation and
implementation. Past experience shows that, without the
proper sectoral inputs, national environmental policies
remain unimplemented due to lack of commitment towards
the new initiatives and because of inadequate trained
personnel and resources. The ECG members, through their
direct participation in policy development, act as promoters
and catalysts within their respective ministries.
The ECG concept emphasi ses on the active
participation of professionals, representing various
environment-r elated sectora l agencies, to develop
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environmental policy guidelines. In addition, a ‘learning by
doing’ approach is used. Though ECG members are
professionally sound in their respective fields, increased
training and exposure to environmental issues is essential
for them to understand the cross-sectoral nature of
environmental problems.
To ensure appropriateness of the policies, the ECG
tests the draft guidelines in actual planning and decision
making situations. For this purpose, ECG members are
seconded to the agency or ministry, which will take primary
responsibilities for implementing the guidelines. The draft
guidelines ar e applied to actua l projects under
consideration with the concerned agency. On the basis of
these trials, the ECG prepares the final policy guidelines
which are formally submitted to the National Planning
Commission for consideration and endorsement by the
Cabinet.
The Environmental Core Group has proven to be a
major force in the implementation of the National
Conservation Strategy. Through the ECG concept, various
national environmental policy guildelines were developed
via inter-sectoral cooperation and the technical and
professional expertise available within government. Few of
these have already been endorsed by the Cabinet.
Source:

NPC/IUCN.
Katmandu.

NCS Implementation Programme.
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In Pakistan, the Government set up Pakistan
Environmental Protection Council under the Pakistan
Environmental Protection Ordinance at the Federal
Government level. Ministry of Environment, Urban
Affairs, Forestry and Wildlife is responsible for policy
formulation and coordination at the national level. At
the operational level, National and Provincial
Environmental Protection Agencies (EPAs) have been
set up, for implementation of the policy and execution
of the projects.
Islamic Republic of Iran restructured its
Department of Environment which is tasked with the
issuance of regulations and environment standards in
the areas of ecology, pollution control and
environmental management.
In Central Asia, a number of countries have set
up bodies to deal with environmental matters and
develop their own policy on nature conservation. The
Government bodies that have been set up on
environmental protection are: in Azerbaijan – the State
Committee on Ecology and Utilisation of Natural
Resources; in Kazakstan – Ministry of Ecology and
Bioresources; in Kyrgyzstan – State Committee on
Nature Conservation; in Tajikistan – State Committee on
Nature Conservation; in Turkmenistan – Ministry of
Nature Res ources Management and Nature
Conservation; and in Uzbekistan – the State Committee
on Nature Conservation.
Amongst the developed countries of the Pacific
sub-region, most have long set up separate Ministries
for Environment, under varying nomenclatures. They
have already established proper institutions, formulated

Figure 18.1:

Source:

adequate guidelines, standards, laws, rules and
regulations.
On the other hand, most Pacific Island
developing countries have established Environment
Units or their equivalent, which are often small, with a
limited number of dedicated, professional staff. Many of
the environmental agencies are within other bodies,
such as Ministries of Natural Resources. A typical
example is Solomon Island whose Ministry of Natural
Resources, responsible for the management of forestry,
fisheries and mining, has a Division of Environment,
Conservation and Energy. Western Samoa’s Division of
Environment and Conservation established in 1990 has
three functional units which are: the Environmental
Planning Unit, the National Parks and Reserves Unit
and the Education and Training Unit. The Republic of
the Marshall Islands has an Environmental Protection
Authority. The Federated States of Micronesia has a
different environmental set-up. At the National level, it
lies with the Department of Human Resources, and at
the State level, with different departments. The
exception is in Yap State where a separate
Environmental Protection Authority was created in
1987.
An encouraging trend in recent years is the
increase in budgetary resources and size of staff
(Figure 18.1), which are more substantial than the
average increases for the government as a whole.
However, despite these increases the capacity of these
institutions in the developing countries of the region
are still far from satisfactory in terms of staffing and
financial resources.

Environmental Administration: Status and Trends in Asia and the Pacific

Kobayashi H. (1994) Environment Agencies in transition (unpublished paper). East-West Center, Hawaii.

451

C H A PTER EIG H TEEN

B.

Inter-G overnm ental Institutions

A number of inter-governmental institutions are
also active in the region as follows:
1. ASEAN Senior Officials on the Environment
The 1993 Meeting of the ASEAN (Brunei
Darussalam, Indonesia, Malaysia, Philippines,
Singapore, Thailand) Senior Of ficials on the
Environment (ASOEN) agreed upon the development of
a new ASEAN Action Plan, incorporating the outcome
of United Nations Conference on Environment and
Development (UNCED). The plan would take into
consideration the need to harmonise the working
groups’ objectives, strengthen the existing institutional
arrangements, identify priority issues including
environment-related implications of the ASEAN
Free Trade Agreement (AFTA), as well as establish
ASOEN’s position in international fora such as the
Commission on Sustainable Development (CSD) and
the Inter-Governmental Committee on the Convention
on Biological Diversity (ICCBD).

B ox 18.2:

A SEA N C ooperation on Environm ental M anagem ent

ASEAN cooperation on the environment began in
1977, when the ASEAN Sub-Regional Environment
Programme 1 (ASEP) was drafted with the assistance from
the United Nations Environment Programme (UNEP).
ASEP 1, which was implemented by the ASEAN Experts
Group on the Environment (AEGE) under the purview of
the ASEAN Committee on Science and Technology (COST)
had six priority areas and listed over a hundred projects/
activities on the environment.
In 1989, cooperation on environment wa s
strengthened with the upgrading of the status of the AEGE
to the level of ASEAN Senior Officials on the Environment
(ASOEN). ASOEN meets annually and is assisted in this
work by six Working Groups which meet regularly.
Cooperation was further enhanced, in June 1990, when the
ASEAN Ministers on the Environment issued the Kuala
Lumpur Accord on the Environment and Development with
a focus on initiating efforts to enhance environment
management including formulation of an ASEAN strategy
and action plan for sustainable development.
The Singapore Resolution on the Environment and
Development which was adopted in February 1992 spelled
out the different policies and strategies that each ASEAN
country must pursue in order to advance sub-regional
cooperation for sustainable development. It also provides
directions such as those relating to the ASEAN Free Trade
Area (AFTA), ASEAN Common Stand on the United Nations
Conference on Environment and Development (UNCED)
and the Agenda 21 programme areas related to ASEAN.
In recognising the importance of UNCED outcome,
the Fourth Meeting of ASOEN held in July 1993 in
Bangkok, agreed on the need for a new ASEAN Action Plan
and entrusted the task to the ASEAN Secretariat. Objectives
are as follows:
•
To respond to specific recommendations of Agenda
21 requiring priority action in ASEAN.

452

Based on the agreed mandate, a Strategic Plan of
Action (1994-1998) was formulated, and actions were
proposed ranging from the strengthening of institutional
and legal capacities to the development of a framework
for the protection and conservation of heritage areas
and endangered species. The plan also incorporated
actions on establishing regional guidelines for assessing
industries with a high potential for pollution, for the
safe handling of potentially harmful chemicals entering
the ASEAN sub-region and for formulating basic
environmental quality standards as a step towards
setting up of harmonised quality standards. ASEAN’s
environmental co-operation is thorough and far-reaching
and may provide a model for other regional
organisations (see Box 18.2).
A very notable recent development in the ASEAN
sub-region is the establishment of AFTA over the next
15 years. AFTA will cover trade in manufactured goods,
including capital goods and processed agricultural
products. A Common Effective Preferential Tariff

•

To introduce policy measur es and promote
institutional development that encourage the
integration of environmental factors in all
developmental processes both at the national and
sub-regional levels.
•
To establish long-term goals on environmental
quality and work towar ds har moni sed
environmental quality standards.
•
To harmonise directions and enhance operational
and technical cooperation on environmental matters,
and undertake joint actions to address common
environmental problems.
•
To study the implica tions of AFTA on the
environment and take steps to integrate sound trade
policies with sound environmental policies.
Some progress towards harmonised environmental
quality standards has already been made including an
ambient air quality standard, with a long-term goal to
achieve an ambient air quality below 100 Pollutant
Standards Index (PSI) by the year 2010, with priority on
urban and industrialised areas. River water quality
standards are also proposed with a long term goal to
achieve the following by the year 2010:
•
pH: 6.0 to 8.5
•
DO: 2 mg/l or more
•
BOD: 10 mg/l or less
•
TSS200 mg/l or less
ASEAN seeks to play a significant role in assisting to
realise the objectives of Agenda 21, particularly through
intra and inter regional cooperative programmes and has
made impressive efforts to achieve greater self-reliance in
environmental management.
Source:

ASEAN Secretariat.
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(CEPT) scheme will be established leading to a
progressive reduction of tariffs by 2008. There are two
programmes of tariff reduction under the CEPT Scheme:
fast track programme; and the normal track programme
which targets tariff reduction within 15 years.
The commodities in the fast track programme,
which targets the reduction of tariffs within 10 years,
are highly pollutive and/or natural resource consuming
industries. Increased intra-ASEAN trade in these
commodities will lead to more intensive exploitation of
resources and/or the release of greater quantities of
pollutants into the environment. The implementation of
AFTA may, therefore, not advance the goal of
environmentally sound and sustainable development to
which ASEAN also aspires. Perhaps, the solution lies in
translating the principle of environmentally sound and
sustainable development into concrete policies and
implementable programmes, inter alia, the application
of environmental planning and assessment techniques
and use of low-and non-waste manufacturing
technologies.
2. South Asia Co-Operative Envir onment
Programme
With Nepal becoming its eighth member State in
1994, the South Asia Co-operative Environment
Programme (SACEP) continues the implementation of
an Action Plan titled SACEP’s Strategy and Programme
(1992-1996). The Plan covers project concepts with five
key areas of activity, namely: 1) Capacity building and
awareness raising; 2) Systematic information exchange
and intra-regional technology transfer; 3) Environmental
management for training and institutional development
for training; 4) Regional cooperation in management
plans for mountain ecosystems/watersheds and coastal
resources; and 5) Wildlife and wildlife habitat
conservation in the region.
Among project concepts laid out in the Action
Plan, activities of SACEP during the last few years
concentrated on capacity building and enhancement of
awareness of high-level government policy and
decision-makers and the general public on specific
environmental issues which are of sub-regional,
national and local concern. These extend from EIA as a
planning tool to sectoral concerns, e.g. wildlife,
protected areas, marine turtles, mountain and wetland
ecosystems. In the pipeline are projects on the
preparation of guidelines for the assessment of highly
polluting industries and import of potentially harmful
chemicals and hazardous wastes, as well as a project on
management approach to chemical disasters.
3. South Pacific Regional Envir onment
Programme
In 1993, an Agreement establishing the South
Pacific Regional Environment Programme (SPREP) was
concluded in Apia, Western Samoa. The Agreement
formally established SPREP as an autonomous entity,
separate from the South Pacific Commission consisting
of 22 Pacific Island countries and territories. As an

autonomous agency, SPREP has a corporate plan for its
Secretariat aimed at enhancing institutional capacity to
serve its members. It also has an Action Plan (19911995), which is a regional strategy covering many
aspects of environmental assessment, management and
law in the sub-region. Presently, SPREP is implementing
a Regional Environmental Technical Assistance Project
(RETA) to: 1) Develop National Environmental
Management Strategies (NEMS) for the island countries;
2) Implement relevant environmental training
programmes in those countries; 3) Strengthen
capabilities of SPREP and member countries to achieve
national and regional environment management goals;
and 4) Increase community awareness within member
countries of the need for environmental protection.
Review of environmental legislation in each
participating country is a key objective of RETA/NEMS.
They were carried out to identify the status of existing
environment-related legislation and to critically assess
their relevance to current environmental issues in each
country. A part of the RETA project is a review of the
need for institutional strengthening in the Pacific island
countries. This was undertaken because a common
constraint to implementing environmental management
programmes in the Pacific is that relevant national
agencies are often poorly staffed and lack adequate
resources for programme implementation. Another
component of the RETA project is EIA training, which is
expected to increase the level of skills among relevant
staff in the area of EIA; increase the awareness of the
need for EIA among senior government officials;
increase the level of integration of environmental
parameters with economic planning and development
decision-making; and encourage the development of
formal policies relating to EIA.
4. Mekong River Commission
The Mekong River Commission (MRC) is
responsible for cooperation and coordination in the use
and development of water resources of the Lower
Mekong Basin. It is an inter-governmental organisation
with Cambodia, Lao People’s Democratic Republic,
Thailand and Viet Nam as members. Support for its
activities, both technical and financial, comes from the
member countries and international sources. In recent
years, the People’s Republic of China has expressed a
growing interest in sharing information on the Mekong
River and indicated possible participation in the
Mekong Secretariat activities. The Secretariat’s extensive
programme areas encompass policy and planning,
technical support including data collection and
information systems and resources development.
In 1991, an Environment Unit was established
within the Technical Support Division to ensure a
systematic and consistent approach to environmental
issues, to serve as an information centre, and to liaise
with National Mekong Committees and relevant
member-government agencies regarding environmental
matters.
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5. Other Regional Cooperation Activities
a) Environment Congress for Asia and Pacific
(ECO ASIA)
The ECO ASIA initiative was undertaken by the
Environment Agency of Japan with objectives of
fostering international dialogue and cooperation on
issues of environment and development facing the
Asian and Pacific Region from a common and long-term
perspe ctive, and for promoting intra-regional
cooperation. It now offers a forum for the discussion on
the role of people in the Asian and Pacific region in
attaining sustainable development and the forms of
international cooperation needed to contribute to the
development of a network on global environmental
conservation.
ECO ASIA, at its meeting in June 1995, endorsed
measures for making progress on the following themes;
•
Initiatives for creating sustainable cities, which
would include the provision of safe and healthy
living environment for all their inhabitants, and
minimise pollution loads, taking into account not
only the technical aspects but also the socioeconomic aspects of a city’s environmental
problem;
•
Cooperation on ECO ASIA’s ‘Long-term
Perspective on Environment and Development in
the Asian and Pacific region (till 2025)’. The
objectives of the long-term perspective project
include (a) the identification of options for
environmental policies that could promote the
sustainable development in the region, (b) the
forecasting of future socio-economic and
environmental issues, based on dif ferent
development scenarios, (c) the enhancement of
human resources and institutional capabilities to
address the issues, and (d) contribute toward the
pursuit of global sustainable development within
the context of political, social and environmental
factors, by providing models of regional action.
•
Development of an environmental information
network for Asia and the Pacific (ECO ASIA
NET).
To date, a total of 22 countries of the Asian and
Pacific region have participated in the activities of ECO
ASIA, while a large number of participants representing
international organisations and NGOs have attended the
Congress.
b) Environmental Cooperation in North-East Asia
The North-East Asian sub-region, considered to
be the most economically dynamic in the world, is
home to 28 per cent of the world’s population. Despite
the diversity in socio-economic and political systems
among the countries of the sub-region, environmental
cooperation among the countries has become very
active as a result of each country’s strong will to
cooperate. The People’s Republic of China, Republic of
Korea, Japan, Mongolia, and the Russian Federation are
active participants in this cooperation.
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The activities focus on three priority areas:
energy and air pollution; ecosystem management,
particularly deforestation and desertification; and
capacity building. The cooperation is expected to assist
the participating countries in building their human
capacities for efficient operation and improved
environmental control in existing power plants,
promote technology transfer and cooperation amongst
countries in disseminating regional ‘best-practices’ in
operating coal-based thermal power plants, and
augment and standardise pollution data collection and
inter-calibration capabilities.
All ongoing projects are expected to enhance the
collective understanding on environmental
management, data collection and mitigation options,
which would result in countries committing themselves
to promoting projects for environmental amelioration,
and in particular in improving energy efficiency,
reducing air pollution and increasing capabilities in
environmental management. The cooperating countries
have recently endorsed the following projects:
a) operations and maintenance training for reduction
of sulphur dioxide in coal-fired electricity generation;
b) demonstration for low air-pollution coal-fired power
plant technology; c) North-East Asian biodiversity
management programme; d) North-East Asian seed
research and information base for forests and
grasslands; and e) environmental pollution data
collection, inter-calibration, standardisation and analysis.
c) Environmental Cooperation in Indo-China
Several regional initiatives to promote
development and cooperation in the Indo-China have
been initiated during the 1990s, one of which has been
the Forum for Comprehensive Development of
Indo-China, which targets Cambodia, the Lao People’s
Democratic Republic and Viet Nam. The purpose of the
forum is to assist the three governments to identify
means to strengthen sub-regional cooperation amongst
each other and the neighbouring economies of ASEAN,
and in particular cooperation in the field of environmental planning that would be mutually beneficial.
Promotion of trade and investment is likely to
aggravate various environmental problems in the
countries of Indo-China within their local context. The
critical environmental issues related to trade and
development are identified as deforestation, habitat loss,
degradation of fishery potential and coastal ecosystems;
with industrial development the dynamics of water and
air pollution are likely to increase in the future. There is
much scope for cooperation among the countries of
Indo-China and with member countries of ASEAN on
environmental management in the region, including the
development of environmental and trade policies
supportive of the principles of sustainable development.
d) Cooperation amongst Countries of the
Greater Mekong Sub-region
An ADB initiative in recent years has been the
promotion of sub-regional cooperation, amongst which
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is the Sub-Regional Economic Cooperation among
countries of the Greater Mekong Sub-Region,
comprising of Cambodia, People’s Republic of China,
Lao People’s Democratic Republic, Myanmar, Thailand
and Viet Nam.
The sub-regional cooperation aims to achieve a
coordinated management of natural resources and
environment, through:
•
the standardisation of national environmental
legislation and environmental quality standards;
•
providing appropriate training in EIA, water
quality management and industrial pollution
control;
•
appropriate technology transfer within the region.
The cooperation is also expected to identify
critical areas of mutual concern such as environmental
and natural resources management, environmental
technology transfer and training; sub-regional
environmental monitoring and information systems.

III. EN V IRO N M EN TA L PLA N N IN G
Merging environmental and economic
dimensions in decision-making involves a fundamental
realignment of the overall process of development
planning. This means that the process of development
should be viewed from the outset as a multipurpose
undertaking that includes an explicit and defined
concern for the quality of the environment. The current
acceptance of the concept of sustainable development
has led to an integration of development and
environment in national planning.

A.

R egional Level

Integration of environment and economic
development has been an agenda of great concern
for most of the international agencies and
inter-governmental bodies, since the mid 1980s. In
order to determine the strategies and methodologies
required to incorporate environmental considerations
into the national development plans, the organisations
of the United Nations active in the Asian and Pacific
region and other relevant inter-gover nmental
organisations as well as multilateral and bilateral
agencies are working individually (primarily through
technical assistance for national capacity building) as
well as collectives within the framework of the InterAgency Committee on Environment and Sustainable
Development in Asia and the Pacific.
All regional financial institutions have instituted
environmental assessment requirements and formalised
their environmental review procedures. These
requirements and procedures are being updated
regularly to incorporate lessons learned from past
experiences and emerging environmental concerns.

B.

N ational Level

Countries of the region are commonly making
use of national development plans, prepared by a

national economic and development authority, for the
purpose of integrating environmental dimensions into
the country’s development scheme (Box 18.3). While
prior to the 1990s, the plans simply concentrated on
development strategies, they now incorporate
environmental policies and resource management
principles which lead to sustainable development.
Amongst those, who pioneered the process are
Australia, India, Indonesia, Malaysia, the Republic of
Korea and Thailand. In the island states of the Pacific,
environmental policy statements in development plan
documents are one of the more important forms in
which commitment to environmental protection and
sustainable development is made.
National conservation plans and strategies for
sustainable development have also been adopted by
most countries of the region, particularly after the
UNCED. The purpose of these plans and strategies is to
focus attention on the relevant priority requirements for
conservation to stimulate appropriate action, to raise
public consciousness, and to overcome any apathy or
resistance there might be to taking the necessary actions.
The conservation strategies are in turn further
backed up by action plans intended to guide natural
resources development-related project implementation
in a sustainable manner.
Examples are the
Environmental Action Plan (Bangladesh, Lao People’s
Democratic Republic, Nepal and Pakistan) and
Environment Action Programme (India) (Box 18.4).
The development planning procedure in Papua
New Guinea provides a good illustration of the
integration of environment and development process
referred to above. The task of collecting and
synthesising environment-related proposals belongs to
the Department of Finance and Planning (DFP). It is
responsible for the development of National Public
Expenditure Plan (NPEP), a rolling four-year project
planning system. In discharging its task, the DFP is
guided by a National Development Strategy which
contains the most comprehensive statement of policy
objectives of the government including environmental
concerns.

C.

Techniques for Environm ental
M anagem ent and Planning

1. Environmental Impact Assessment
There is a large variation within the region on
the projects which should be subjected to EIA. Usually
EIA is only required for projects which are likely to
cause significant effects on the environment, identified
according to the ‘screening criteria’ which may be
based on:
•
the size of the project (in terms of area, volume
of output or amount of capital investment);
•
the nature of the project (in terms of kind and
volume of wastes, raw material requirement,
operational effects);
•
the sensitivity of the surrounding environment.
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B ox 18.3:

Japan: The B asic Environm ent Plan

In Japan, during the period of rapid economic
expansion after World War II, environmental degradation
became a major problem. It can be seen, in retrospect, that
the problems arose from the lack of integration of
environmental considerations into the development
process. In an effort to resolve the problems, the Basic Law
for Environmental Pollution Control and the Law for the
Conservation of the Natural Environment were enacted, and
pollution control and nature conservation policies were
implemented based on these laws. These policies,
combi ned with efforts of both citizens and local
governments, corporate investments in pollution prevention
and technological developments proved successful by the
mid-1980s.
With the world’s second largest economy, Japanese
production now accounts for as much as 15 per cent of the
total world production. During these years of economic
growth, mass-production, mass-consumption and massdisposal have become an integral part of both Japan’s
socio-economic activities and way of life. In recent years, a
wide range of measures and activities have been promoted
by the gover nment in an effort to conserve the
environment, such as measures concerning nitrogen oxides
emitted by automobiles, household waste water and
protection of wi ldlife, as wel l as programmes for
environmental education.
Furthermore, the Basic Environmental Law was
enacted in 1993 which aims at coping with a broad range
of environmental probl ems of today, as well as
implementing the outcome of UNCED. The Law provides
for new basic principles for environmental conservation
and various policy measures. The government also adopted
the National Action Plan for Agenda 21 at the end of 1993.
On 16 December 1994, the country adopted the Basic
Environmental Plan. The plan would operationalise the
realisation of the basic principles and measures provided in
the Basic Environmental Law. It has long-term objectives,
which ensure that 1) human activities interfering with
nature’s cycle are minimised, 2) people and nature coexist

In Malaysia, which is widely acknowledged to
have one of the most effective EIA regimes in the
region, screening focuses on the sensitivity of the
environmental setting of projects, EIA is usually
required if development is proposed in protected areas.
Similar screening criteria apply in the Philippines,
Thailand, Bangladesh, Sri Lanka and the Cook Islands,
which are especially concerned to protect coastal zones.
The competent body for deciding whether EIA is
necessary and then for controlling the conduct of the
EIA study varies widely in the region. The main
options are to control EIA from the central,
environment or planning agency, to set up a specialised
EIA agency, to allow different sectoral authorities to
control EIA in their areas, or to devolve control of EIA
to provincial or even local authorities. There are
several examples of option currently being operated in
the region.
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in harmony, 3) everyone participates in environmental
conservation, and 4) international activities are promoted.
The Plan stresses responsible behaviour, encourages
the Polluter Pays Principle (PPP), and advocates voluntary
affirmative efforts. It states that all groups in the society
must assume their fair share of burden, according to the
environment load they generate, the benefits they enjoy
and the capability they have to contribute to environmental
conservation. The plan envisages the promotion of
coordinated and cooperative environment actions in all
aspects of economic activities: production, marketing,
consumption and disposal of goods; the supply and
consumption of energy; and traffic and transportation.
Recognising the importance of international and
regional cooperation, the Plan states ‘global conservation is
a problem common to all of humanity and it cannot be
resolved by one country acting alone. Japan must
contribute to this international effort in a manner suitable to
its position in the international community. The country
shall work with other nations and inter national
organisations to save the global environment. In particular,
it shall play a leading role in promoting cohesive measures
and their implementation in Asia and the Pacific since Japan
has both historical and geographical ties to the region. The
region is expected to experience phenomenal growth.
Consequently, this implies that the area will inflict
tremendous burdens on the environment. Japan shall strive
to control these burdens by promoting conservation
measures.’
The Plan advocates the development of
comprehensive indicators to monitor the progress of its
objectives and to ensure effective implementation of the
measures. It is hoped that the implementation of the Basic
Environmental Plan will assist Japan in attaining
development paths, which will be truly sustainable from
both environmental and economic angles.
Source:

Government of Japan (1994). The Basic Environment
Plan, Tokyo.

In Indonesia, for example, an organisation has
been set up called the Environmental Impact
Management Agency (BAPEDAL). BAPEDAL operates
as an executive arm of central government and is
responsible for controlling all EIA activities in the
country. Similar organisations exist in Thailand (Office
of Environmental Policy and Planning) and in Malaysia
(Department of Environment, EIA Unit).
In India there was an initiative to devolve
responsibility for EIA to the State Governments, but
most projects are now once again under the
responsibility of a unit in the Ministry of Environment
and Forest because many States lacked the institutional
capacity to handle EIA of large and complex projects.
Responsibility for EIA has been successfully
devolved to the Environmental Protection Departments
of Provinces in People’s Republic of China and even
some large cities are now responsible for the
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B ox 18.4:

B angladesh: D iscovering the People through the N ational E nvironm ental
M anagem ent A ction P lan (N EM A P)

There appears to be a serious re-thinking in
government circles of existing environmental policies and
the process by which they have been formulated. The most
concrete signal that the government intends to make
people’s participation a central pillar of its policy-making
process came with the launching of the NEMAP. A project
of the Ministry of Environment and Forest (MOEF), NEMAP
has undergone several changes in the course of its
preparation.
In its initial phase, a group of national consultants
identified a number of areas of environmental concern. A
team of international and national consultants then
proceeded to prepare a series of project portfolios based on
extensive consultation with government ministries and
agencies. In the third and final phase, the whole process of
consultation was transformed into a major national
consultation involving the NGO community and the
different stakeholders from all parts of society.
The process entailed a series of over 40 grassroots,
regional and professional workshops, and culminated in a
national workshop chaired by the Prime Minister. She
directed that the draft document be taken back to the
people to receive their approval. Regional follow-up
workshops were, subsequently, held to share and discuss
the preliminary outputs.

assessment of development projects which fall inside
their boundaries. In the Philippines also, EIA is the
responsibility of regional offices of the Department of
Environment and Natural Resources. Fiji until recently
had no EIA regulations, but now utilises the building
codes. This is a useful example of how existing
legislation or regulations can be adapted to streamline
the introduction of EIA procedures.
Countries which are now considered to have
developed effective EIA procedures actually underwent
a series of changes in their implementing regulations.
Indonesia, for instance, recently introduced a number
of changes to simplify and streamline the process as
well as to strengthen the authority of BAPEDAL in
carrying out its EIA implementation role. The
Philippines likewise introduced changes, whereby
EIA-related responsibilities have been decentralised to
the regional offices and more public hearings are held
to obtain inputs regarding the proposed project and its
impacts.
In Sri Lanka, the Ministry of Environment and
Parliamentary Affairs and the Central Environmental
Authority are in the process of strengthening their
capability in the implementation of the EIA process
through the preparation of general and sectoral
guidelines, short and long term training programmes,
and preparation of guidelines for public participation.
The overall quality of EIA studies in the region
suggests a need for more legislation, regulations and
guidelines to support and guide the process. There is

In addition to the workshop a mass awareness
campaign was mounted through print as well as electronic
media, and a hundred thousand questionnaires were
distributed around the country. The response to such an
unprecedented campaign of public consultation has been
enormous with professionals, NGOs, local groups, school,
colleges, youth organisations, all s pontaneously
participating and giving inputs.
The NEMAP consultation process offered the people
an opportunity to make direct input into policy-making,
thus making the whole question of environment policy
sensitive to the rural and urban poor’s dependence on
natural resources. The innovation of the government’s
approach in developing NEMAP lies in the attempt to put
people at the centre of the planning exercise, first by
eliciting their ideas and priorities prior to planning, and
secondly by incorporating the element of people’s
participation in implementing and monitoring the Plan. The
question is whether this successful grassroots initiative can
be implemented on a scale that can make a major dent on
the problems of poverty and environmental degradation.
Source:

UNDP (1995). Report on Human Development in
Bangladesh – Environment. April.

also an urgent need for the creation of government
environmental management units that can enforce the
EIA procedure. In addition, the federal system of some
governments makes it difficult to enforce EIA for
activities related to resource exploitation. This is
because these activities are, usually, under the
jurisdiction of a provincial government, whereas EIA is
enforced by the federal agencies.
It also appears that some EIA legislation is too
inflexible and it may be that greater emphasis should
be placed on flexible administrative screening and
scoping procedures. Likewise, the monitoring
programmes often prescribed as a part of EIA process
need to be implemented in order to determine the
degree of success of EIA in improving environmental
management.
In addition, institutional strengthening measures
are needed to make EIA procedure a more effective
instrument for sustainable development in the region.
These include training of key professionals, especially
engineers and economists on EIA techniques and
approaches and the development of appropriate
training modules relevant to the local environment.
Moreover, there is a need for training of personnel to
build up government, private sector and NGO expertise
in terms of technical capabilities and commitment to
participate in the EIA work.
2. Environmental Risk Assessment
Events like the Bhopal tragedy in India, longterm effects of excessive pesticide exposure and
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impacts from ozone-damaging chemicals have raised
questions on the way chemical products and new
technologies have been introduced to the developing
countries of Asia and the Pacific. As a way of avoiding
and mitigating the risk attendant to technological and
chemical hazards, environmental risk assessment (ERA)
was introduced to blend into development strategies.
However, there are many problems involved in
the use of risk assessment by developing countries,
amongst which are the lack of trained personal and
comprehensive databases whether industrial, medical or
environmental. As a matter of fact, in a study conducted
by UNEP/ESCAP on the status of illegal traffic in
hazardous products and wastes in the region, it was
observed that risk assessment studies for chemicals are
not done by the participating countries, such as Fiji,
Pakistan, Singapore, Sri Lanka and Thailand. These
countries simply relied on risk assessment literature that
had been provided by international organisations or
governments of exporting countries.
UNEP and FAO have made available to the
countries of the region guidelines on the methodologies
of environmental risk assessment and management.
Training and reference documents were likewise
circulated by the East-West Centre, the Pacific Basin
Consortium for Hazardous Wastes and the WHO
Collaborating Centre for Risk and Development. The
Asian Development Bank (ADB), a leader in integrating
environmental concerns into development project
planning in the Asia-Pacific Region, has also issued
guidelines to help project managers in the Bank and in
the developing countries to apply environmental risk
assessment in their decision-making.
3. Environmental Accounting and Audit
To be effective and sustainable, development
planning must incorporate some form of natural
resource accounting. This is particularly true in the
countries of Asia and the Pacific which have natural
resource-oriented economies and need to acknowledge
their value, and at the same time identify the extent to
which their declining value has affected national
incomes. Experimental natural resource accounting
studies have been done in Indonesia and the
Philippines (See Chapter 21).
Environmental audit is another tool for managing
the performance of individual installations which is
becoming more widespread in application in the
region. Environmental audit is defined as a periodic and
objective assessment of the functioning of
organisations, controls or facilities designed to
contribute to the protection of the environment. Its
objective is to change corporate performance into one
in which environmental conservation is taken into
account, making businesses fully aware of the impacts
produced by their activities through a periodic check
system.
While the concept of environmental audit is yet
to become popular in countries of the region, there are
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some pioneering businesses which have already
adopted the same in practice (See Chapter 19). For
example, major equipment manufacturers in Japan
came out with a package of environmental control and
audit standards to prevent pollution as early as the
1970s.
In Malaysia, a system of environmental audit is
being drawn up by the Ministry of Science, Technology
and Environment, whereby the effectiveness of
environmental protection measures are relayed to the
authorities. This was spurred by Malaysia’s tremendous
economic growth which placed the country on the
verge of being a developed country with attendant
environmental problems particularly pollution-related
ones. While the government will set regulations and
guidelines, solutions will be carried out by the private
sector. Environmental self-audit provides a company
with the information it needs to select the appropriate
solutions.
In India a voluntary audit scheme has been
introduced for all polluting industry. Although the
scheme had a limited take off in its first year (1992)
interest among the business community and demand
for training were very high (See Box 18.5).

D.

Econom ic Instrum ents

Among economic instruments to promote
conservation of environment currently used in the
countries of Asia and the Pacific are the following:
1. Incentives
They are provided in the form of preferential tax
treatment, like tax credits, on importation of pollution
abatement facilities which are not locally available, or
accelerated depreciation allowance on investments in
pollution control equipment. Loans and other assistance
programmes are used to encourage compliance with
regulatory standards for a limited period of time after
new standards are introduced.
The most common form of incentive is a tax
deduction for the installation of anti-pollution
equipment by the industrial sector. This was done in
the Philippines and is being done in the Republic of
Korea. Incentives have stimulated the installation of
pollution control devices, manufacture of which
represents a new industrial activity.
In India, an investment allowance at the rate of
35 per cent, as against the general rate of 25 per cent,
of the actual cost of new machinery or plant for
pollution control or environment protection is provided.
To encourage industries to move out of urban areas,
such industries are exempted from tax on capital gains
arising from transfer of their buildings or lands in the
urban area, if these are used for capital investments for
the purpose of business at the new place.
2. Disincentives
These are measures to discourage the discharge
of pollutants into the environment and are based on the
Polluter Pays Principle. The principle implies that the
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B ox 18.5:

Environm ental A udit in India

The environmental audit notification was issued by
the Ministry of Environment and Forests (MEF) in March
1992 and amended in April 1993. The audit will take stock
of the raw materials consumed, product output, wastes
generated, methods of waste disposal , and the
environmental impact of the industry on its surroundings.
A profile of the company’s environmental management
system, the status on compliance with standards and a
study of the risk and waste utilisation will be drawn up.
To aid industries in preparing their annua l
environmental statements, a new concept of waste
minimisation circle (WMC), in which member units will
share their expertise and experiences in resource
conservation, is to be introduced soon by Indian industry
associations, institutions and the government. The
statements, which are to be submitted annually to the
respective State Pollution Control Boards (SPCBs) by
September 30 for the previous financial year, will be
prepared by conducting an environmental audit. WMCs
were meant to increase awareness about the compulsory
statement to help small-scale industries that are struggling
to arrange the wherewithal to conduct environmental
audits.
A WMC will get audit training and advice from the
government and industry associations. The maintenance of
a log-book is expected to establish an auditing process
which can systematically continue. The WMCs will involve
district industrial centres and the existing network of small
industries’ support institutions to generate a mass
movement.
The Central Pollution Control Board (CPCB) has,
also, conducted model audits in 120 industrial units in the
18 highly-polluting industrial sectors like cement, distillery
and leather processing.
Unfortunately although the notification has been in
force for the past two years, only 2,995 statements were
filed up to December 1993, although 113,760 industries
country-wide received operational consents in the same
period. The biggest hitch to the filing of environmental
statements is their submission to pollution control boards.
MEF officials assure that ‘the information contained in the
statement cannot be used against the industry by the
authorities. The consent mechanism – or no objection
certificate – already exists to enforce compliance with
environmental laws’. However, ‘the industrialists are
reluctant to file transgressions with the pollution control
boards, which the industry know only as an enforcer, not
an adviser. The board can harass them sooner or later.’

polluter should bear the financial responsibility of
bearing the costs of measures carried out by public
authorities to ensure that the environment remains in
an acceptable state. Disincentives take the form of user
charges and pollution taxes. Like much legislation in
the region, the People’s Republic of China’s
Environmental Protection Law, 1977, explicitly
recognised PPP in its Article 6, Paragraph 2.
A user charge is a levy on a party for the use of
environmental goods and services, particularly those

The MEF reveals that not a single industry has been
penalised yet. ‘Punishment would not be fair because not
many industries are even aware that such a law exists, nor
are they qualified to hold an environmental audit. This
awareness and expertise should therefore have been
created before the notification was issued. Even the WMC
scheme will be too localised to have an impact quickly.’
Further, one audit adviser to a corporation says ‘India is the
only country which requires industries to hand over their
production secrets to competitors on a plater. Indian drug
and pharmaceutical companies, in particular, are afraid that
with the entry of multinationals, they would be losing their
valuable trade secrets.’
Commentators point out that several parts in the
statement’s proforma are ‘obviously vague’. For instance,
the proforma requires to know the quantity of raw material
consumed in relation to the output. This excludes materials
such as lubricating and cooling oils or catalysts which are
highly polluting but do not form a part of the final product.
Claiming that the statement is a ‘management threat instead
of a tool,’ some experts say Indian industries are not yet
qualified to provide the sort of detailed information it
requires.
Acknowledging some of the criticisms, the Ministry
of Environment and Forests announced that the ministry
would consider changes in the format of the audit
statement which had earlier been drawn up following
consultations with the industry. It is pointed out that a
trained cadre of environmental auditors, similar to chartered
accountants, should first have been created. ‘There are no
qualified environmental auditors in India, nor government
officials qualified to analyse the data.’ The purpose of the
auditing exercise has not been served because the
statements submitted are on the shelves of government
offices, whereas audit information should be used to draw
up sectoral profiles and help the government formulate
policies based on this data.’
The CPCB, however, contends that it will soon begin
an extensive exercise to compile and analyse the data
available with state PCBs. The industries will then be given
feedback of an advisory nature. Although ‘the system of
environmental statements may not have been successful at
the very beginning,’ only analysis of the statements
submitted will deliver a final judgement on whether the
government was too hasty in forcing resource conservation,
thus relegating it to a perfunctory form-filling exercise.
Source:

Centre for Science and Environment (1994)
‘Environmental Audit,’ Down to Earth, vol. 2, no. 24 May.

currently considered as free goods. It has an additional
advantage of producing revenue for the government as
the owner of previously undefined rights to
environmental use.
3. Pollution Fines
The Philippines provides a current example of
the imposition of pollution fines used to complement
enforcement of emission standards and based on
(a) the duration of violation in terms of the number of
days, present condition of the environment, capacity of
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18.3:
A Government initiative
in Malaysia to integrate
communities into
wetland management.

the source discharging effluent and average deviation
from the effluent or emission standards; and (b) a point
system based on the degree of pollution generated. The
point system was designed to reflect the increasing
marginal damage from pollution as the level of
pollution increases.
This measure is particularly effective when the
pollution fines are set sufficiently high to make
investments in pollution control economically the most
attractive to firms. In this way, the polluters are forced
to internalise the environmental costs of their activities.
4. Deposit-Refund Scheme
A system of deposits can be used to prevent the
disposal of products especially packaging, and
encourage their return to the point of sale as trash.
This encourages recycling or re-use. The beer industry
in Japan adopted such a voluntary deposit scheme long
ago, after developing a common type of bottles.
Under a scheme in the Republic of Korea,
manufacturers and importers of various goods are
required to deposit funds with the government to cover
the cost of waste recovery and treatment. When the
manufacturers and importers recover or treat wastes of
those goods, they are entitled to reimbursement. Goods
which may be hazardous if discarded, such as tyres,
lubricants, oil, and containers are subject to this new
resource recovery system. It is expected that this
mechanism will induce manufacturers and importers to
introduce more environmentally sound products
(See also Chapter 21).
5. Eco-Mark or Eco-Label
This is a recent practice whereby an eco-mark or
eco-label is attached to consumer products which are
either manufactured by environmentally sound
processes, or can be used in environmentally sound
ways, or generally, over their entire life cycle, impose
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fewer burdens on the environment than similar
products. The mark or label is intended to promote
environmental awareness among consumers and
educate them about the environmental aspects of
consumption patterns. It also allows them to contribute
to environmental protection by making informal
choices between consumer products. A number of
countries of the Asian and Pacific Region have
introduced such schemes, though of varying scope.
Amongst them are Japan, Malaysia, Republic of Korea,
Singapore and Thailand (see also Chapter 15 for a
discussion of eco-labels as a restriction to free trade).
6. Environment Fund
The government of Thailand recently established,
through an amendment to its Enhancement and
Conservation of National Environment Act, a five billion
baht (US$ 200 million) environment fund to be used for
the clean-up of cities and for industrial pollution
control. In the Philippines, two mining companies
(Marcopper Mining Corporation and Benguet
Corporation), upon orders of the government, have
created an Environmental Guarantee Fund in the form
of security bonds to provide a trust fund for the
rehabilitation and restoration of areas detrimentally
affected by mining operations. This scheme will soon
be part of standard procedure for the issuance of
environmental compliance certificates for mining
operations. A Reforestation Fund is proposed as part of
the scheme to counter the denudation of forest cover in
areas being mined. The People’s Republic of China
makes use of revolving funds that provide loans and
grants to local firms for the purchase of abatement
equipment and for introduction of waste minimising
technology (Box 18.6).
7. Economic Sanctions
Enforcement innovations dealing with noncompliance through use of regulations have recently
come into force. These are called economic remedies,
which are actually penalties that equal the costs of
compliance. These should not be confused with
effluent charges or pollution taxes, but are an economic
penalty, which works by imposing on a company a
liability that is directly related to the financial savings
which results from not complying with environmental
regulations. For example, a cement manufacturing
company that fails to install an anti-pollution device
worth $1,000 becomes liable to an economic penalty of
the same amount for the delay.

IV. EN V IRO N M EN TA L LEG ISLATIO N
Environmental law consists of national and
international laws relating to the protection and
enhancement of the environment and encompasses
both ‘hard’ law, i.e. international treaties and national
legislation, and ‘soft’ law, i.e. declarations, guidelines,
etc. Its elements are derived from sectoral subject areas
such as air, marine and inland water, soil, energy, and
living resources. In order to establish a comprehensive
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R evolving Loan Funds: E xperience in the People’s R epublic of C hina

The People’s Republic of China is taking a variety of
measures to bring industrial pollution under control. One
element in their strategy involves revolving loan funds that
provide below-market financing for pollution control efforts
by local firms.
THE OPERATION OF THE FUNDS: The loans are
financed by proceeds from waste discharge fees. The fees
are levied under national and provincial legislation
established in the mid-1980s, which allow the imposition of
fees for release of pollutants. A basic fee is charged for
releases up to a specified concentration, above which a
penalty is imposed. To qualify, the industrial enterprise
must be listed as part of the area’s pollution control
strategy. Waste reduction is the favoured control option,
with selection based on meeting the environmental
standards at least cost.
REVOLVING LOANS VERSUS 100 per cent GRANTS:
Loans are extended for 50 to 80 per cent of project cost,
and grants for 20 to 30 per cent of costs. This structure has
developed from the initial years of the scheme, when the

approach to environmental protection and sustainable
development, environmental law should be
complemented by other functional tasks like
environmental impact review, risk asses sment,
development planning, conservation strategies, action
plans and institutional and technical support.
UNCED’s Agenda 21 extends the focus for action
from law making to implementation and repeatedly
emphasises the need to improve the effectiveness of
national legislation to achieve sustainable development.
There are three major ‘prototypes’ of environmental
legislation: 1) Environmental framework legislation;
2) Pollution control legislation; and 3) Resources
conservation legislation. They are hereafter illustrated
by actual national experience in a few selected
countries.

A.

C onstitutional Provisions

The Constitutions of many countries in Asia and
the Pacific, particularly those enacted after the
emergence of environmental consciousness, have
declared that the State has an obligation to conserve the
environment for the common good and have
correspondingly obliged its citizens to protect and
manage the environment in a sustainable way. Some
examples are the People’s Republic of China, Central
Asian Republics, India, Indonesia, the Islamic Republic
of Iran, Lao People’s Democratic Republic, Malaysia,
Nepal, Pakistan, Papua New Guinea, the Philippines,
the Republic of Korea, Sri Lanka and Vanuatu. Some
constitutional provisions were formulated in terms of an
individuals’s ‘right to a healthy environment’. The
constitutional provisions on environmental protection,
expressed through a general mandate for governmental

revenues from pollution fees were returned to enterprises
as 100 per cent grants for pollution control. In the early
1990s, it was found that levies did not generate sufficient
funds for large enough grants to undertake meaningful
environmental improvements. Under the revolving loan
system, larger projects can be undertaken.
Experience from the People’s Republic of China’s
revolving loan funds indicates that three key factors are
needed to establish such a system. Firstly, government
commitment to the ‘polluter pays principle’, which allows
pollution fees to be levied. Secondly, setting of appropriate
effluent and ambient quality standards, against which
project proposals may be tested. Finally, financial support
for the operation of the system is generated by the
pollution fees itself. As a result, a sound institutional
structure is in place with the capacity to administer, monitor
and enforce the pollution control programme.
Source:

World Bank (1994). Environment and Development:
Challenges for the Future. World Bank, Washington D.C.

action as mentioned above, are normally carried out by
legislation, rules and regulations.

B.

Environm ental Fram ew ork Law

Also referred to as an ‘umbrella law’,
environmental framework law has a strong
environmental policy orientation. Its purpose is to
establish an overall coherent policy and provide a basis
for coordinated work of various government agencies
with operational responsibility for the environment and
natural resources. Environmental framework law
became more widely used during the decade after the
1972 Stockholm Conference on the Human
Environment. A resurgence of interest in its enactment
was noted after the UNCED.
Among the environmental framework laws in the
region are that of Viet Nam and Bangladesh. Viet Nam’s
Law on Environmental Protection (1994) aims to
prevent and curb pollution, avoid degradation of the
environment and even sets down measures for tackling
ecological disasters. Bangladesh’s Environment
Protection Act (1995) came into force only in June 1995,
with similar objectives.
New Zealand’s Resource Management Act (1991)
provides New Zealand with a foundation for the
sustainable management of its environment and
renewable natural resources (however, management of
non-renewable mineral resources is dealt with in a
separate Crown Minerals Act). While the Act integrates
the provisions of more than 75 earlier laws, it is not
simply an amalgamation of existing law. Its purpose is
‘to promote the sustainable management of natural and
physical resources.’ It provides statutory recognition for
impact assessment, including assessment of both
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18.4:

A Government built facility for compaction and containerization
of waste.

environmental and social impacts, and places an
obligation on decision makers to anticipate and assess
the impacts of their policies.
Amendments were introduced to the
environmental framework laws of Sri Lanka and
Thailand to make them more effective instruments for
sustainable development. Sri Lanka’s Nat ional
Environmental Act (1980), which established the Central
Environmental Authority (CEA), was amended
broadening its objectives which now includes the
control of the quality of the environment, the
prevention of pollution as well as enhancement of the
environment instead of a general directive to protect
and manage the environment. In addition to its former
function as a policy-making body, CEA now also serves
as a regulatory body. Another innovation under the
Amendment Act is the provision for the declaration of
Environmental Protection Areas. CEA will be responsible
for exercising and performing all functions relating to
planning and development in such protected areas.
The amendments to Thailand’s Enhancement and
Conservation of National Environment Act (1992), on
the other hand, concern the improvement of the
efficiency of agencies at the policy-making level to
make them centres for environmental policy-making;
encouraging the decentralisation of environmental

B ox 18.7:

C.

Pollution C ontrol Legislation

When environmental pollution became a public
concern during the 1970s, many countries responded
by enacting legislation to curb potentially harmful
activities, particularly those producing industrial effluent
and nuisances. Thus, in addition to legislation on
health, e.g. food quality, sanitation, etc., anti-pollution
laws were enacted. Since pollution is a problem
amenable to regulatory control, a government’s success
in combating the problem is an important gauge of a
country’s environmental performance in general.

Em erging E nvironm ental Law in N iue

Niue’s formal body of law has been developed
along British and New Zealand lines. It is made up of
English common law and various statutes passed by the
Niue ‘Fono’ (Assembly) since independence. A range of
Niuean laws passed by the New Zealand Parliament (which
predate independence and still apply), and some New
Zealand laws that, by specific request of the ‘Fono’, also
apply to Niue. In addition to the formal body of law, there
are many strong Niuean traditions and customs which
govern the lives of the people. While without a formal or
statutory basis, these ‘laws’ are a real part of the system of
law and government in Niue.
As with many places, Niue’s environmental laws are
spread through a range of sector-specific legislation, and a
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quality management to local authorities; introducing
guidelines to systematically alleviate problems by
devising a policy-oriented implementation plan at
central and provincial levels; applying monetary and
financial measures to supplement other incentives and
controls which will help involve the public in the
process of solving environmental issues; and creating
legal rights and obligation of each individual and those
of NGOs to take part in the protection of the
environment and the conservation of natural resources.
Some of the post-Rio draft environmental
framework laws under process of approval are the
Environmental Conservation Bill of Nepal and the
Environmental Management Bill of Niue (Box 18.7).
Under preparation is the environmental framework law
of Myanmar which adopted its national environmental
policy in 1994. Noteworthy is the situation in Tokelau
where no national laws exist to deal with conservation
and natural resource management. Each Council of
Elders has, however, the ability under the Villages
Incorporation Regulations (1986) to formulate its own
village rules.
A number of laws on nature conservation have
been formulated and adopted in all the new sovereign
states of Central Asia. In recent years, these laws have
been significantly strengthened to penalise violation of
these laws. Criminal and administrative punishment can
be awarded against those who violate nature protection
laws and cause damage to the environment.

number of sectors are either dealt with inadequately or not
at all. A draft Environment Management Bill has been
prepared and is intended to create a consolidated, and in
some cases establish a new body of environmental law.
The current draft of the Environment Management
Bill deals with the following issues: 1) Establishment of a
Conservation Council, a Conservation Service and
Conservation Officers; 2) Establishment of national parks
and protected areas; 3) Preparation of management plans
relating to area management (such as protected areas) and
a range of environmental issues (such as soil erosion,
pollution, wil dlife); 4) Coastal zon e management;
5) Pollution of seas and waters; and 6) Litter control.
Source:

Lane J. 1993. Niue State of the Environment Report.
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Among the countries of the Asian and Pacific
region with anti-pollution legislation, the Malaysian
legislative approach is considered among the best
example in regard to its effectiveness. The
Environmental Quality Act (EQA) of Malaysia authorises
the regulation of most forms of pollution, through the
licensing of polluting activities. Another relevant set of
subsidiary legislation, although promulgated under the
Road Traffic Ordinance and not under the EQA, is the
Motor Vehicles (Control of Smoke and Gas Emission)
Rules, by which the Director General, Department of
Environment has been conferred powers of enforcement.
Noise pollution control is exemplified by Hong
Kong’s comprehensive Noise Control Ordinance.
A pollution-related problem in the region which
needs urgent legislative action is the control of illegal
traffic in hazardous products and/or wastes (See
Chapter 14). A UNEP/ESCAP study of five countries,
Fiji, Pakistan, Singapore, Sri Lanka and Thailand,
revealed that these countries do not have appropriate
legislation, necessary to prevent illegal traffic in
hazardous wastes (Box 18.8).
In general, legislative responses to urgent
problem of hazardous waste vary from country to
country. While Indonesia prepared a complete
hazardous waste regulatory programme, the Philippines
enacted a Toxic Substances and Hazardous and Nuclear
Wastes Control Act (1990). Malaysia, on the other hand,
issued Guidelines for the Export of Scheduled Wastes
(1994) and for the Import of Scheduled Wastes (1994).
In order to improve the management of the import and
export of chemical products and implement the London
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Principles, the People’s Republic of China promulgated
the Environmental Management Regulations on
Chemicals Imported for the First Time and the Import
and Export of Chemicals in 1994.

D.

N atural R esources and B iodiversity
C onservation Legislation

All countries have legislation aimed at preserving
areas of special biological value for future generations.
Signatories to the Ramsar Convention (see Section V.A)
must designate wetland areas of international
importance, especially waterfowl habitat, to be
protected as part of the preconditions to signing the
convention. Wetlands protection is particularly
important in Asia, and around one third of Asian and
Pacific states had ratified the convention by the end of
1994.
The challenges associated with such legislation,
particularly in the developing countries of the region,
arise from the conflict between reserving areas for
wildlife habitat and the human need for land
development.
Involving stakeholders in conservation projects is
one way to mediate potential conflicts. In India for
example, the Ministry of Environment and Forests has
found that, in some cases, allowing indigenous people
to make use of protected areas, to collect forest
products for instance, is likely to result in a more
cooperative attitude amongst local people to
maintaining designated areas.
Other examples of approaches to conserving
natural resources are described below.

Singapore: Prevention of Illegal Traffic in Toxic and D angerous C hem icals

Singapore’s strategy for the control of hazardous
chemicals involves danger avoidance and prevention and
impact mitigation. Danger avoidance involves identification
of major hazards from chemicals, proper siting of chemical
firms and control of neighbourhood development. Danger
prevention is achieved through requirement of high
standards of design, maintenance and operation. Impact
mitigation is done through proper emergency planning.
Implementation strategy is based on identification and
assessment of major hazards, appropriate planning controls,
strict licensing system and effective enforcement of laws
and regulations.
The purpose of licensing controls is to ensure that
hazardous chemicals are imported and stored only by
qualified persons. Anyone wishing to import, sell or export
hazardous chemicals is obliged to get a license from the
Pollution Control Department (PCD) of the Ministry of the
Environment, as are users of chemicals and transportation
agencies.
Licenses to import and store hazardous chemicals
are issued only to applicants with suitable storage premises
and adequate equipment to prevent and mitigate any
accidents. Licensees are commonly chemical companies
which are either importers, traders or re-exporters.

Declarations for import/export of controlled
hazardous substances and wastes are processed and cleared
by PCD through a computerised data network system
known as Tradenet. The same system is used by the Port of
Singapore Authority and the Trade Development Board
(TDB) to facilitate and coordinate implementation of the
control systems. A similar control system is undertaken by
the Police Department for explosives and by the Ministry of
Health for drugs and pharmaceutical.
Following issuance of licences, PCD officers conduct
regular audit checks and inspections of premises and
records, as well as surprise road checks.
No risk assessment of chemicals has so far been
done by any of the environment-related agencies. However,
efforts are made to make sure that information coming from
international organisations and countries which conducted
studies on risk assessment/hazards management of
chemicals are used.
Source:

ESCAP (1994). Institutional, Legal and Manpower
Capabilities of Some Countries in the Monitoring and
Management of Toxic and Dangerous Chemicals and
wastes.
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18.5:

Mangroves (Left) before and (Right) after rehabilitation through government initiatives in Indonesia.

Indonesia’s Conservation of Living Resources and
their Ecosystems Act (1990) is concerned with the
maintenance of biodiversity and ecosystem function in
the context of sustainable realisation of living natural
resources. Selected areas under this law are designated
either as nature sanctuary (nature reserve, game
reserve) or biosphere reserve (nature conservation area,
national park). These designations, applicable to both
terrestrial or marine areas, provide different degrees of
legal protection for nature reserves. While no human
activities are allowed in national parks, utilisation of
natural resources by local people is permitted within a
system of protected area management zoning.
Myanmar’s Forest Law (1992) was enacted by the
State Law and Order Restoration Council in order to,
among other things, implement the environmental
conservation policy of the government, prevent the
dangers of destruction of forest biodiversity and
simultaneously carry out the conservation of natural
forests and the establishment of forest plantations.
The Philippines’ National Integrated Protected
Areas System (NIPAS) Law (1992) aims at conservation
of biodiversity through the identification of protected
areas in the 15 bio-geographic zones of the country.
Pending approval is a bill entitled ‘An Act Providing for
the Conservation and Protection of Wildlife Resources
and their Habitats. The Act gives policy recognition to
the conservation of the country’s wildlife resources and
their habitats for sustainability.
Natural resources conservation legislation is also
comprehensive in India and Sri Lanka. Apart from a
constitutional provision on protection of forests and
wildlife in India, there exists a Concurrent List of
legislative powers which includes forests and protection
of wildlife-animals and birds. The specific types of
protected areas in Sri Lanka are national parks, nature
reserves, strict natural reserves and sanctuaries
managed through control of activities in order to
prevent destruction of the areas. Certain areas may be
designated as critical habitats for protection, known as
non-development areas under the Coastal Conservation
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Act (1981). Likewise, any piece of state land having
unique ecosystems, genetic resources or outstanding
natural features including the habitat of threatened
species may be declared wilderness area under the
National Heritage Wilderness Areas Act (1988).
Despite difficulties, natural resource-related
legislation do exist in some countries of the Pacific. In
Western Samoa, the National Parks and Reserves Act
(1974) is the principal law on protected areas.
Weaknesses of the Act are the fact that parks and
reserves may only be established on public lands and
that the Act does not cover customary lands, which may
also need protection for sustainable development.
Under the Forests and Timber Ordinance (1969)
of the Solomon Islands, controlled forests may be
established either as forest or other vegetation types for
the protection of water catchment areas. Protected area
management in the Solomon Islands is hampered by
the fact that under the Constitution, the right of
landowners to utilise their land and forests as they wish
is well protected, and that any restriction resulting from
designation of a reserve or forest park would impinge
on this basic right.
Protected areas in the Kingdom of Tonga, on the
other hand, are largely marine or littoral and include
mangrove forests, non-tidal salt marshes, sea grass
beds, sea turtle nesting areas, open lagoon and lagoon
reef formations. Unlike most of the Pacific island
countries, where customary tenure over land exists,
much of the land in the Kingdom of Tonga is owned by
the State. The territorial seas and internal waters are
also properties of the Crown and subject to government
regulation.

E.

Enforcem ent of Environm ental
Legislation

Considerable new developments have taken
place in the region during the last few years particularly
in terms of civil suits. There are three main categories
of civil actions involving environmental law. These are
violation of environmental law, injunction and
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R ecognition of ‘Standing to Sue’ by C itizens and N G O s in the P hilippines

In a landmark decision, the Supreme Court of the
Philippines, on 30 July 1993, accorded recognition of
‘standing to sue’ by citizens and non-governmental
organisations (NGOs) for the right to the environment as an
inter-generational right.
The controversy has its beginning in a civil suit
brought by a group of minors, joined by their respective
parents and an NGO, for cancellation of all existing timber
license agreements (TLA) in the country. The complaint
was instituted as a class suit by plaintiffs who are citizens of
the Philippines and entitled to the full benefit, use and
enjoyment of the country’s tropical rain forests. The minors
claim that they represent their generation as well as the
generations yet to be born.
The lower court dismissed the case on the ground
that the complaint states no cause of action and likewise
ruled that grant of cancellation of all existing TLAs would
result to impairment of contracts which is prohibited by the
Philippine Constitution. Plaintiffs, thereafter, filed a special
civil action for certiorari under the Rules of Court which
was given due course by the Supreme Court.
In ruling for the petitioners, the Philippine Supreme
Court decided that while the right to a balanced and
healthful ecology is guaranteed by the Constitution, it need

damages. Where the law does not provide for a penal
sanction or where it leaves the choice open, a civil suit
could be filed against the violator. An option to
proceed on the basis of a penal or a civil complaint can
facilitate the action against a violator in as much as civil
action usually requires less rigorous proof of intent or
negligence (Box 18.9).
Administrative sanctions are most frequently used
in environmental law enforcement and are usually
specified in the implementing regulations. They cover
non-compliance with or violation of prohibitions,
permit authorisations, clearances, discharge limits and
other administrative standards and orders defined in the
rules and regulations and could result in revocation or
cancellation of permits and licenses as well as
administrative fines and other penalties. In
administrative enforcement schemes, penalties can
sometimes be metred out by the regulatory agency
itself. A radical approach being pioneered in the
Philippines consists of the establishment of a Pollution
Adjudication Board based at the Department of
Environment and Natural Resources, which has the
exclusive jurisdiction to hear and decide pollution cases
in the country.
The vital role of judicial institutions in the
implementation and enforcement of environmental
legislation is brought about by the following factors:
•
The very recent emergence of environmental law
and the consequent necessity to define new
terms and concepts and to redefine old ones
justifies greater judicial participation;

not be actually written in the fundamental law of the land
as it is assumed to exist from the inception of humankind.
On the claim that petitioners are minors and cannot
sue, the Court pointed out that ‘...every generation has a
responsibility to the next to preserve that rhythm and
harmony for the full enjoyment of a balanced and healthful
ecology. The minors’ assertion of their right to a sound
environment constitutes, at the same time, the performance
of their obligation to ensure the protection of that right for
the generations to come.’
The highest Philippine Court likewise confirmed that
the civil case is indeed a class suit. The subject of the
complaint is of ‘common and general interest not just to
several, but to all citizens of the Philippines.’ Consequently,
since the parties are so numerous, it becomes
impracticable, if not totally impossible, to bring all of them
before the court. The court declared that the plaintiffs
therein were numerous and representative enough to
ensure the full protection of all concerned interests’ and
that all the requisites for the filing of a valid class suit were
present.
Source:

Tolentino, A. (1994). Yearbook of International
Environmental Law, London.

•

The importance of the rights asserted in
environmental cases arising out of the discussion
and consideration of who owns the
environmental goods and what rights individuals
and groups have to use them justifies more
thorough-going judicial review; and
•
The far-reaching implications and importance to
society of the judgements required in
environmental cases call more for the talents and
training of the courts and judges than those of
administrators.
Very noticeable are the penal sanctions in
environmental legislation enacted during the last
decade. They include a considerable range of fines as
well as imprisonment, although fines are employed
much more frequently. Use of the proceeds of fines
varies from country to country. In some, they are
applied to support the administrative cost of
maintaining a pollution control system and in others,
the courts may order that the fines be used to repair the
damage caused by the polluting behaviour.
Imprisonment, on the other hand, appears to be an
extreme remedy and is, therefore, sparingly used
except in cases involving serious or flagrant violations.
Despite the availability of legal recourse,
remedies and procedures, full enforcement of
environmental legislation is still an elusive goal in the
region. The obstacles are varied, and include poverty;
lack of adequate funds, manpower and technical
equipment; lack of trained personnel to enforce
regulation; lack of necessary political support; a
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relatively weak environmental institution due to lack of
experience, inadequate training programmes; and
restricted funds; and dearth of legal experts sufficiently
familiar with the variety of ways in which the law could
be used as a tool for environmental management. The
latter accounts for the initiative of IUCN’s Commission
on Environmental Law to set up an environmental law
training centre for Asia and the Pacific (Box 18.10).

V.

IN TER N ATIO N A L EN V IRO N M EN TA L
LEG ISLATIV E FR A M EW O R K

While there is a growing awareness of
environmental protection and sustainable use of natural
resources in the region, the development of
internationally binding obligations is proceeding slowly.
Often, states are reluctant to bind themselves to
international obligations which may interfere with their
right to determine their own economic development.
Moreover, strategies encouraging economic
development are still focused on the example of
industrialised countries which are now outdated, having
been found to have harmful environmental
consequences, sometimes on a global scale. Another
constraint is the fact that not every state realises that
law-making in the long run will benefit from today’s
commitment to international agreements on
environment and development.
International Environmental law (Box 18.11)
should be an expression of inter-dependence rather
than independence of states if life-threatening problems
such as those posed by the destruction of biological
diversity, the greenhouse effect, and trans-boundary
chemical pollution are to be solved.

A.

K ey International A greem ents

There has been a growth in the formulation of
treaties on environmental protection, which basically
involve the formation of comprehensive, umbrella
agreements which state the general goals of the parties
but do not impose any mechanisms which oblige them
to achieve those goals.
Key international agreements can be broadly
divided into two categories: ‘green’ (flora and fauna,
natural resources) and ‘brown’ (pollution control and
prevention).
Agreements related to biological diversity and
natural habitats, i.e. the green treaties, include the
Convention on Biological Diversity (Rio de Janeiro,
1992), which has been ratified by 34 countries of the
region; Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES)
(Washington, 1973), by 22 countries; Convention on
Wetlands of International Importance Especially as
Waterfowl Habitat (Ramsar, 1971), by 16 countries; and
the Convention Concerning the Protection of the World
Cultural Heritage (Paris, 1972), by 30 countries of the
Asian and Pacific region (Table 18.2).
Agreements relating to the prevention and
control of pollution, i.e. the brown treaties, include the
United Nations Framework Convention on Climate
Change (1992), which has been ratified by 38 countries
of the region; the International Convention to Combat
Desertification in Countries Experiencing Serious
Drought and/or Desertification particularly in Africa
(1994), which has been signed or ratified by 21 countries;
the Basel Convention on the Control of Transboundary
Movements of Hazardous Wastes and their Disposal

B ox 18.10: N eed for an Environm ental Law Training C entre in A sia and the Pacific
The need to further develop endogenous expertise
in environmental law in developing countries has been
apparent for many years, but never so much as recently. At
the international level, the lack of a sufficient cadre of
trained personnel from these countries to cope with the
increasingly packed environmental agenda became
particularly evident during the negotiations of the
Conventions signed at UNCED. At the national level too,
developing countries have on occasion been forced to
exclusively rely on environmental legal experts from
abroad, again due to an insufficient number of experts in
the government, academia, and private sector. Although the
developing world has produced many world-clas s
environmental legal experts, they are still insufficient in
number to significantly alter the status quo. Most
developing countries of the region do not have universitylevel courses in environmental law. While there have been
a few very interesting environmental law initiatives in the
region (e.g. Centre of Environmental Law Study and
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Research, Bandung; Environmental Law and Development
Centre, Bangkok), none offer professional training and
information services.
To date there is no central reposi tory for
environmental legal information in the region, e.g.
legislation, government reports, literature. As such, lawyers
and academics seeking to undertake the type of regional
comparative research, which is so essential, are hampered
in their efforts. This situation is a serious impediment in the
regional integration efforts.
The objective of an environmental law training
centre can be summed up as: a) To serve as a training
centre in the field of environmental law for teachers and
professionals from the region; and b) To be a repository
and clearinghouse for information on national, regional and
global environmental law, including research reports and
course materials. IUCN, UNEP and ESCAP are collaborating
to set up such a centre at Singapore.
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Government initiativies in Singapore to rehabilitate Kallang River.

B ox 18.11: Sustainable D evelopm ent and International Law
International environmental law, moves beyond the
law that is focused strictly on physical parameters of the
problem to be regulated; it starts to take into consideration
its socio-economic dimension, which is what sustainable
development is all about. For example Article 1 of the
Convention on Biodiversity or Article 3 of the Climate
Change Convention, show in black and white a real
indication of such refocusing. The above provisions are not
only setting rights and obligations for environmental
protection, but also take into account the associated
developmental concerns.
The other phenomenon that has been revealed
during negotiation of the Ozone instruments, as well as of
the Climate Change Convention, is that more legal
instruments are negotiated in circumstances of scientific
uncertainty. Thus, one has to find ways of developing
instruments that are sufficiently flexible and capable of
accommodating change as the scientific evidence becomes
clearer.
There is a greater recognition of the need for the
widest possible partnership of nations and peoples in
addressing the issues of environment and sustainable
development. All states, rich or poor, developed or
developing, North or South, share common but
differentiated responsibilities. Perhaps it had first been with
the Ozone instruments, but certainly enshrined as well in
the Climate Change Convention, is the recognition of the
concept of common but differentiated responsibilities
where each state could act according to its capability and
capacity. This kind of differentiation of obligations will be
an important factor in the development of law for
sustainable development.
With regard to the unique nature of the
implementation process of international law in the field of

sustainable development there is a history of introducing
innovative means and mechanisms of implementation. What
one sees in recent environmental treaties is not only the
setting of ambitious goals but also provision of supportive
means for the achievement of those goals, be they financial
mechanisms, be they provisions for the transfer of
resources, or transfer of technology. These facilitating and
supportive means of environmental law will continue to
develop, complementing the prohibitive mechanisms that
have so long characterised legal regimes.
‘The important task in the efforts to promote and
further evolve inter national law for sustai nable
development, is to try to find some way in which to make it
a more cohesive and coordinated body of law. There is a
real risk of having a web of treaties, conventions and
mechanisms of various kinds that are disconnected and
fragmented. Whether a national government or an
organisation active in environmental law-making like UNEP,
does not take long to realise that it needs to look for the
linkages among all of these instruments rather than
assessing them individually. In fact, one of the mandates
that UNEP has been charged with under Agenda 21 is to
further coordinate and develop the whole body of
international environmental law. Pursuant to this mandate
UNEP has initiated discussions among Secretariats of
various Conventions, not only to look at enhancing the
administrative aspects of their work, but more importantly,
to look at the substantive elements of each of the different
Conventions and the linkages among them.’
Source:

Keynote address of Ms. Elizabeth Dowdeswell, UNEP
Executive Director at the International Symposium on
‘Sustainable Development and International Law,
14-16 April 1994, Vienna, Austria.
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Table 18.2:

Status of Countries of Asia and the Pacific Regarding Selected International Conventions
on the Environment

1971
Afghanistan

1972

1973

1982

●

●

❍

Armenia

●

●

❍

Australia

●

●

●

●

1985

●

1987

●

1989

1992

1992

❍

❍

❍

●

●

●

❍

●

●

❍

❍

●

●

●

Azerbaijan
●

Bangladesh

●

●

❍

●

●

●

❍

Bhutan
●

❍

●

❍

❍

●

●

❍

Brunei Darussalam
Cambodia
●

PR China

●

●

●

Fiji

●

●

●

●

●

●

❍
❍

●

❍ ASC

●

●

●

●

●

●

●

●

●

●

●

●

● SP

●

●

● SP

●

●

❍

●

●

●

Indonesia

●

●

●

●

●

●

●

●

●

❍

Iran, Islamic Rep. of

●

●

●

❍

●

●

●

❍

❍

❍

Japan

●

●

●

❍

●

●

●

●
●

Kiribati

●

❍

DPR Korea

●

●

❍

●

●

❍

●

●

●

●

●

●

❍

❍

●

●

●

●

●

❍

❍

●

●

●

●

●

Marshall Islands

●

●

●

●

●

Micronesia

●

●

●

●

●

❍

●

●

❍

Lao PDR
●

Malaysia

●

❍
●

●

Maldives

Mongolia

●

Myanmar

●

●

●

❍
❍

●

●

❍

Nauru

●

●

●

●

●

●

Nepal

●

●

●

❍

●

●

New Zealand

●

●

●

❍

●

●

●

●

●

Pakistan

●

●

●

❍

●

●

●

●

●

Papua New Guinea

●

Philippines

●

Republic of Korea

❍ ASC
●K

❍

●

●

●

●

●

●

●

●

●

●

●

❍

●

●

❍

●

●

●

●

●

❍

●

●

●

●

●

●

●

●

●

❍

●

Solomon Islands
●

● SP
❍

●

●

●

❍

●

●

●

●

●

●

●

●

●

●

●

●

❍

●

●

❍

❍

●

SP

● SP

●

Singapore

❍ ASC

● SP

●

Samoa

● SP

❍ SPC
❍ ASC

● SP

● SPC
❍ ASC

● SP

●

Tajikistan
Thailand

❍ ASC

Tonga

●

Turkmenistan

❍

●

●

Tuvalu

❍

●

●

❍

●

●

●

●

●

●

●

●

❍

●

●

●

Uzbekistan
Vanuatu
Viet Nam

● SPC

●

Kyrgyzstan

Sri Lanka

● SPC

❍

India

Kazakstan

● SP

●

●

Cook Island

1994

●

●

SP

●

❍

●

●

●

●

●

●

●

●

❍
❍ SP

SP

● Ratified
❍ Signatory; SPC: South Pacific Conservation Convention; ASC: ASEAN Conservation agreement; K: Kuwait Convention, SP: South Pacific Convention for the
Protection of Natural Resources and Environment.

Note:
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(1989), which has been ratified by 16 countries; and the
United National Convention on the Law of the Sea
(1982), which has been ratified by only 13 countries.

B.

Prospects for Treaty Im plem entation
in the R egion

As can be noted in Table 18.2, the level of
participation by the countries of Asia and the Pacific in
international agreements is not 100 per cent.
Developing countries of the region are only moderately
represente d amongst participants in the key
environmental conventions and least developed
countries’ representation is rather low. In some
instances, the reason may be lack of support or
disagreement with the objectives of, or specific
provisions of treaties. The overarching reason,
however, is that many developing countries have not
been able to give priority to treaty implementation
mainly because implementation through domestic
legislation is a complicated legal and administrative task
requiring a large amount of professional and
administrative expertise and resources which may be
lacking.

V I. C O N C LU SIO N
A number of countries in the Asian and Pacific
region have made environmental conservation an
integral feature of their developmental plans and have
evolved strategies, policies and legislation to implement
these plans. This is also true for regional development
plans as well as master plans and sectoral functional
plans for land use, tourism, energy, etc., drawn up by
some countries of the region.
A major response from the public authorities
towards the deteriorating environmental conditions has
been the strengthening of governance. As a result
environmental institutions have proliferated in the
region, and almost all countries of the region have
some form of an environmental institution, which range
from separate Ministries to a division/unit within
another ministry.
Most of the environmental institutions in
developing countries are relatively small. Developed
countries of the region, however, operate with more
than a thousand staff. The trend in recent years is for
budgetary resources and size of staff to be increased at
a greater rate than the average increases for the
government as a whole. However, despite these
increases the capacity of these institutions in the
developing countries of the region are still far from
satisfactory in terms of staffing and financial resources.
Not all environment related issues fall within
the purview of the environmental institutions.
Environmental institutions are, basically, acting as a
catalyst and coordinator in promoting the integration of

environment and development; laying down and
implementing appropriate environmental standards;
capacity building in relation to both human and
material resources; dissemination of information; and
sensitising the public to environmental matters. The
substantive activities relating to environment and
development, are assigned by law and practice to
sectoral ministries, e.g. trade and industry, agriculture,
transportation, public works, natural resources, and
others.
Command and control is the main thrust of
environmental policy instrument in the region. Strategic
environmental planning, legislative means and
regulatory standards and planning procedures are the
most commonly used tools of environmental control.
The least utilised instruments are those related to
economic incentives. Environmental institutions have
no power to audit the environmental performance of
sectoral institutions, and are thus left to enhance their
capability only to institutionalise the additional tools or
by improving existing tools.
Legal recourse, remedies and procedures are
available in almost all countries of the region, though
objective enforcement of environmental legislation is
still an elusive goal. There is a substantial corpus of law
dealing with the protection of the environment and the
management of natural resources in many countries of
the region. Often, these environment related laws are
not responsive to the needs of local communities.
Furthermore, environment is not really a distinct entity
which can readily be isolated from other sectors as it
encompasses many sectors of development related
activity. Many developing countries of Asia and the
Pacific lack legislation with such cross-sectoral
orientation. Attempts by some countries at harmonisation of environment and development-related permit/
license requirements have not led to positive results.
The obstacles include lack of adequate funds,
manpower and technical equipment; lack of trained
personnel to enforce regulations; lack of necessary
political support; relatively weak environmental
institutions due to lack of experience, adequate training
programme and restricted funds; and dearth of legal
experts sufficiently familiar with the variety of ways in
which the law could be used as a tool for environmental
management.
The level of participation by the developing
countries of Asia and the Pacific in international
agreements is relatively modest, while it is low in the
case of least developed countries. In most cases, the
reason for non-implementation is due to inadequate
availability of the large amount of professional and
administrative expertise and resources that is required
for the formulation and implementation of relevant
domestic legislation.
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Chapter Nineteen

19.1:

Sustainable development is unthinkable without the involvement of the private sector.
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I.

IN TRO D U C TIO N

Business associations in both low- and highincome countries of the Asian and Pacific region have
shown an increasing willingness to support
environmental charters. Waste minimisation, energy
efficiency, waste recycling and substitute CFC
programmes are among the many environmentally
friendly initiatives now being undertaken by industries
throughout the Region. These environmentally
favourable corporate actions are being driven by a mix
of voluntary, semi-voluntary and regulatory pressures.
However, business responses to sustainable
development, which should be many (Table 19.1),
remain extremely uneven by subregion, country and
business sector. In some countries and sectors, the
general level of concern for the environment is just
beginning to emerge. A reactive management mode
based on merely complying with existing regulations is
still dominant throughout much of the Region. In some
countries and sectors, however, a growing number of
firms are actively looking beyond complying with
regulatory requirements and have come to see the
environment as a new business field.

Table 19.1:

II.

R ESPO N SE FRO M EN TR EPR EN EU R S

A.

R esearch and D evelopm ent (R & D )

With the exception of Japan, a relatively low-level
of environmental R&D has historically been undertaken
by most private firms in the region. Thus, there has
been a major under-investment or no investment, over
many years, in private industry in this important
element in environmental conservation. However,
NGOs have expanded in recent years as a channel for
developing smaller-scale technologies, and for
transferring technology in the public domain that meets
the needs of people in developing countries. In India,
for example, Technology and Action for Rural
Advancement (TARA) is a non-profit entity which
manufactures and markets ‘environmentally-friendly’
technologies developed by Development Alternatives, a
local non-governmental organisation (Government of
India, 1992).
Scientists and engineers at some universities and
research centres are pursuing sponsored or joint
environmental projects with private firms. In India, for
instance, the National Engineering Research Institute

Environmental Tasks for Business

Environmental Tasks for Business
Industrial Safety

Making plants, warehouses and other industrial production systems safe for workers and the
public. Involves choice of safety technologies and the formulation and implementation of
safety policies and practices.

Environmental Protection

Reducing environmentally harmful emissions and effluents from industrial facilities.
Designing and implementing conservation measures that reduce the use of non-renewable
environmental resources such as coal, oil, and forests.

Waste Management

Identification and remediation of hazardous waste sites. Involves waste minimisation,
recycling and reuse programmes.

Product Integrity

Programmes for ensuring safety over the entire life cycle of a product from cradle to grave.

Worker Health

Policies and programmes aimed at ensuring healthy working conditions, compliance with
occupational safety and health laws, and monitoring of health hazards emanating from
products and production facilities.

Public and Community Relations

Communicating with external stakeholders and the public on matters that affect public
health and environmental quality. Involves coordinating emergency plans with the
community.

Media and Government Relations

Managing relationships with the media and regulatory agencies at local, state, and federal
levels.

Industrial Security

Programmes for ensuring security of corporate assets. Involves loss minimisation
programmes.

Risk, liability, and insurance
management

Programmes for minimising technological and environmental risks. Involves minimising
corporate liability from product injuries, technological hazards, and hazardous waste sites.
Also involves insurance programmes to cover routine and extraordinary business risks.

Crisis Management

Programmes for preventing incidents that could trigger corporate crises. Involves developing
corporate capability for managing crises.

Source:
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Adapted from Paul Shrivastava, ‘Greening Business Education: Toward an Ecocentric Pedagogy,’ Jour n al of Man agemen t In quir y,
Vol. 3, No. 3, September 1994, pp. 235-243.
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(NERI) is engaged in research that includes the
development of biotechnological methods to clean up
oil spills and reduce polluting sulphur content of coals
and oil refinery gases; and high tech gene probes to
detect bacteria and generic viruses in water
(Government of India, 1992).
At the same time, private sector environmental
technology R&D activities are slowly picking up as
enterprises seek to improve their environmental
performance under pressure from regulators and public
opinion. For example, a company in Malaysia has
sought to find ways to meet regulations setting limits on
the discharge of palm oil mills, and at the same time to
recycle the waste sludge and liquid from its mills. By
digesting its effluent anaerobically, the company now is
able to produce methane gas for electricity generation
at certain of its larger mills and recycle the treated
effluent as fertiliser in its plantations.
Chemical industries throughout the Region have
also been active in the reformulation of many of their
products. In the paints and coatings sector, for example,
recent R&D efforts have produced improved
waterborne enamels, thinner powder coatings and latex
emulsions that are essentially free of volatile organic
compounds (VOCs). A company has developed a new
marine coating for boat and ship hulls that is tin-free
and anti-fouling. It is based on a copper polymer resin
which prevents the build-up of porous film on
underwater surfaces and contributes to the reduction of
toxic substances in the oceans.
R&D efforts have often resulted in savings and
new revenue-generating by-products. A Japanese
corporation specialises in developing technology to
combat environmental pollution. One of its
breakthroughs is a new method to remove up to 95 per
cent of sulphur oxide and 80 per cent of nitrogen oxide
from the combustion emissions of flue gas
(Government of Japan, 1992). The operating costs are
offset by the sale of by-products: ammonium sulphate,
useful in the treatment of soil in arid areas deficient in
sulphur, and ammonium nitrate, a basic fertiliser for
corn, cotton and vegetables.
A Japanese steelmaker has developed a number
of useful applications for its fluid bed combustion
technology which is being used for the treatment of
sludge and for extracting oil from oil shale
(Government of Japan, 1992). They have also found a
new wet method in desulphurisation that can improve
efficiency through the use of calcium or ammonia for
the production of gypsum or ammonium sulphite
products, respectively. In addition, they have developed
the use of bacteria to reduce hydrogen sulphide from
exhaust gases. Research is also being conducted on
combustion technology that reduces nitrogen oxide.
The Indian Institute of Technology (IIT),
Bombay, has been involved with vermiculture
technology as a means of removing the stink from
garbage disposal. The technology is essentially a

19.2:

This arduous clean up can be avoided by making enterprises
environmentally responsible.

bacterial process, which in the presence of earthworms
helps convert garbage into soil nutrients (Government
of India, 1992).
Indian firms are committed to phasing out the
use of ozone-depleting chloroflurocarbons in
refrigerators, air conditioners and bottle coolers. One
has launched a new compressor which uses the nonCFC R-134a refrigerant instead of the traditional R-12.
The compressor, however, is likely to make refrigerators
about 10 per cent more costly. Multinationals,
especially those headquartered in the US, have
expressed interest in the new compressor.
On expansion of production capacity, one Indian
company supplemented their existing treatment plant
for aerobic degradation of effluents with an anaerobic
treatment plant. This plant apart from requiring less
electrical energy would also provide biogas out of
waste. To save on fuel, they are putting up a new
fluidised bed boiler which can be adapted to burn
bagasse, a sugar mill waste to generate steam.
In Central Asia the Institute ‘Turkmengiprovodkhoz’ of Turkmenistan has developed projects
for purifying drainage water from chemical pollutants.
Sorbents produced by the Desert Research Institute of
Turkmenistan Academy of Sciences from local materials
are used for water purification. Drainage water will be
purified in drainage wells, water-distributing structures
etc.
In the more affluent countries of the region,
financial incentives are being provided to the local
research institutes and companies to carry out
environment-related technology R&D. Australia has set
up a Cooperative Research Centre for Waste
Management and Pollution Control (CRC), to find
commercially viable solutions to major environmental
problems that affect the quality of air, water, soils and
landscapes. The private sector firms are expected to
use the innovative solutions developed by the CRC to
enhance their own operations, and to commercialise
them into local, regional and global markets. Individual
companies including small firms have also made efforts
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to tackle their environmental problems through
research and development (Box 19.1).
Japanese businesses remain among the most
active playe rs in the Region’s private sector
environmental technology R&D activities. The
proportion of R&D financed by the private sector in
Japan is over 60 per cent of the total (Government of
Japan, 1992). A 1991 survey in the Nihon Keizai
Shimbun found that 88 per cent of the 144 major firms
covered had already established or were in the process
of organising their environment divisions. Japanese
industry already is a world leader in the growing
market for flue-gas desulphurisation and denitrification
equipment, as well as clean motor vehicle technology.
It is contending for leadership in some clean energy
fields including photovoltaic power and fuel cells, as
well as attempting to develop new technologies such as
CO 2 recovery facilities and CFC free production
processes.
Japan’s private sector is also heavily involved in
funding and carrying out work for quasi-government
research agencies such as the New Energy and
Industrial Technology Development Organisation
(NEDO) and the Research Institute of Innovative

B ox 19.1:

B.

Environm ental A uditing

Environmental management techniques as
sophisticated and complex as those employed in other
important areas of company operations, such as finance
and marketing, are beginning to be used by leading

D evelopm ent of Innovative Solutions to C ope w ith Environm ental Problem s in
M ining by Tw o S m all A ustralian M ining Firm s

The mining sector alone accounts for about 50 per
cent of Austr alia’s expenditure on environmental
management. Although much of the environmental
equipment used by the sector is imported, some innovative
technologies and approaches have been developed in
Australia. Moreover, the development of innovative
solutions to cope with environmental problems has not
been limited to the larger mining companies. An example
of such efforts is the solution developed by two small
Queensland mining companies to cope with environmental
problems in coal and gold mining.
Jeebropilly Collieries, which operates an open-cut
coal mine, successfully implemented its first full production
co-disposal system. The company has found that since it
introduced the system four years ago it has been able to
pump a combination of coarse and fine coal mining rejects
over distances of more than a kilometre at commercial
production rates to produce a final landform which is both
geotechnically stable and capable of rehabilitation to
productive future land use. The mine designed a system
where the coarse and fine stone and clay material rejects
which are contained within the coal seams (about 700,000 t/a)
could be pumped as a mixture without extensively
modifying the washery or undertaking further processing of
the reject material. Slurry pumping technology was installed
to pump the mixed slurry to an existing tailings dam in late
1989. The system was then continuously modified to the
stage where a reliable pumping regime was established.
A study was also undertaken to find a method for
minimising particle segregation in the body of the fill and
to ascertain the structural characteristics of the fill. After
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Technology for Earth (RITE) (Government of Japan,
1992). NEDO administers, coordinates, and funds
research, development, demonstration and testing of
environmental technology and some advanced
industrial technologies. Much of its work is carried out
by industry through contracting. RITE mainly funds
and conducts R&D related to global warming. Many of
its projects involve a large number of corporate
partners. For example, nine of Japan’s largest
steelmakers are involved in a project to increase the use
of scrap in steelmaking.
Joint ventures (between companies of
developing and developed countries) are also being
promoted for R&D (Box 19.2). However, international
assistance will be further needed to transfer new
processes and technologies as well as to adapt these
and develop technologies specifically suited to conditions
pertaining to the lower-income countries of the region.

leaving the discharge pipe the materials segregate with the
coarse materials collecting near the pipe’s mouth and the
fine fractions beaching at the base of the stream. No
practical solution was found to prevent material segregation
at the pipe mouth but regularly relocating the pipe was
shown to give reasonable control over the stratification of
particle sizes. After the pond was filled with reject material
load testing and an inspection was undertaken to determine
whether it could form a stable landmass suitable for
complete rehabilitation.
Resource Trend Mining of Cairns developed a
dryblower technique of mining in an arid environment. This
technique allowed it to substantially reduce the cost of
existing mining methods (by about 40 per cent) and to
allow for more effective rehabilitation. The dry mining
technique uses a mobile machine which treats the dry
feedstock using an air separation process. A prototype
performance plant was built to test the concentrators in a
working environment. The plant is fed at the bin end with
an excavator, the deposits are processed through the plant
and, after mineral extraction, returned to their original
location. The excavator and plant work their way along the
deposit which is typically within a dry creek bed. Following
mineral extraction the ground is levelled and contoured
according to its premined condition.
The main environmental advantages claimed for dry
gravity separation are that it does away with storage dams,
pumps, pipelines and settling areas. It also does away with
the need for haul trucks and haul roads. Because the
mining and processing operation is contained in a small
area at the pit face, little disturbance is created.
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B ox 19.2:

M anufacture of Environm entally Friendly Products through Joint Ventures in
Thailand

Over the past five years, numerous companies have
been set up in Thailand to develop and manufacture
pollution abatement products and technology locally. One
such company – a joint venture between a U.S. corporation
and a Thai corporation for manufacturing environmentally
friendly products in Thailand – claims to have already
successfully introduced two environmentally friendly
products. One is for use in various waste water systems
and other varying water conditions as an algicide/
bactericide for addition to drinking water. The second
product addresses the problems of foul odour, growing fly
populations and the contamination of shallow-well water at
garbage dump sites.
Ready markets have been found in Thailand’s large
urban agglomerations. Over the last two decades,
Thailand’s metropolitan areas have experienced rapid
industrial and urban growth, and have to cope with ever
growing industrial and municipal waste streams. Many
factories do not employ wastewater treatment processes for
a variety of reasons, including lack of information,
financing, and even space. At the same time, populations
migrating to the cities have increased the load on sewerage
and solid waste disposal facilities. In terms of BOD
(Biochemical Oxygen Demand), municipal sources of
wastewater pollution are responsible for the majority of the
organic pollution load in Thai waterways.
The products are currently being used by various
government entities, including municipal and local
governments, and public and water works departments.

companies in the Region. These include environmental
impact assessments for projects, environmental
auditing, life-cycle analysis and environmental
performance evaluation techniques (see also Chapter
18). But there is still little consensus on how
environmental management techniques should be used,
and on what constitutes a minimum quality of
environmental standards.
Environmental impact assessments (EIAs) are
becoming increasingly common in the region,
especially in industries such as petroleum and
chemicals. Many countries of the region now require
EIAs, at least for large projects with potentially serious
environmental effects. Environmental audits are
possibly the next most used environmental
management technique in the region. However, their
use is far from common practice. Some companies have
proprietary processes which they do not want outsiders
to review. Others are reluctant to submit to
environmental audits for fear that green groups will
demand to see the information. Many think an
environmental audit spells higher costs. Environmental
audits are mainly carried out by larger local firms and
the subsidiaries of some multinational companies. For
instance, in Hong Kong, several members of a body
called the Private Sector Committee on the Environment

For instance, in a Bangkok neighbourhood wastewater from
800 houses had been dumped into a nearby pond for
nearly 15 years. The pond had no treatment facilities and
smelled foul. The colour of its water was blackish and had
no transparency. Duck weeds and algae grew in
abundance. After three weeks of treatment with the
products duck weeds and foul order were eliminated, the
transparency increased tremendously, water colour became
good, and algae growth was almo st elimi nated.
Additionally, no mosquito breeding was observed, and the
presence of fish could be noted.
In Saraburi province, a pig slaughter waste water
plant was treated for 8 weeks. The waste water plant was in
bad condition as it had been maintained solely through the
injection of oxygen. The pig waste was solidifying at a
faster rate than the injections and it was difficult to aerate
the waste. Because of the foul odour it produced,
surrounding residences, business, and organisations lodged
many complaints with the local authorities. Pollution was
extremely high with a coliform count reaching a level of
several millions. Following treatment with the product
conditions at the pond improved vastly: the water looked
good and light greenish, with fish being present. The algae
was brought under control. The overall parameters were
also under control and showed a diagonal BOD graph
dropping down to almost 6 and other parameters i.e.,
bacterial count and suspended solids were not only
reduced but stayed under control.

– a coalition of some of the largest companies – have
carried out or are carrying out audits. In Japan, some
local and foreign firms are beginning to use this
management tool to assess and minimise future liabilities.
Most multinational manufacturers in Singapore,
like Dupont, Exxon Chemicals, and Motorola, carry out
environmental audits on a regular basis. The Singapore
government, in addition, requires that all industries
dealing in hazardous materials and wastes carry out
safety audits, and that all oil, petrochemical and
chemical companies include safety and audit systems in
factories and warehouses. Singapore’s Ministry of
Environment is also developing an environmental audit
plan to help industries identify ways to conserve
resources and minimise wastes. In Australia, strict laws
pertaining to the liability of companies for pollution
clean-up activities, accidents and personal responsibility
of directors – including possible jail terms – have given
impetus to environmental auditing industry. And, in
India, audits have been carried out at all refineries as
part of energy conservation programmes.
Esso spends about RM half a million annually on
training in Malaysia, (IFC, 1991). It also monitors the
impact of its drilling operations in Trengganu and
studies emissions of its Port Dickson refinery to identify
possible reduction areas. Caltex Oil trains its service
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station operators to handle oil interceptors to eliminate
oily waste discharging into public drains. Shell’s
environmental commitment upstream includes a
RM 500,000 grant to a local university to conduct
research on macrobenthos at selected offshore
platforms and crude oil terminals. Shell carries out
quantitative risk assessments to identify and assess
industrial hazards and risks. It conducts regular
exercises with simulated spills to test the company’s oil
spill preparedness, procedure and personnel. Caltex
ensures that vessels are safe for carrying petroleum
products through independent and random checks. It
also trains its terminal supervisors in oil spill response.
Esso has spent more than $23 million on oil spill
response equipment for its drilling rigs off the coast of
Trengganu in Malaysia. All of these companies are
members of a new international oil spill response
centre – the Industry Co-operative East Asia Response
Ltd based in Singapore.
There are also examples in the Region of the
interest in corporate sponsorship of environmental
groups and efforts outside the industry. In Pakistan, a
leading industrialist is one of the earliest member of
country’s environmental movement; more recently the
Kasur Tanners Association took the initiative to clean
up the city’s water supply (Government of Pakistan
1991). Many companies have also sponsored Earth Day
and World Environment Day activities in countries of
the region. Some of Thailand’s larger companies have
funded environmental information programmes on
television. Many organisations have also set up their
own environment programmes and funds. In Japan,
Mitsui Banking and Trust Corporation has established
the Japan Trust for Global Environment with seven
other banks. The trust will sponsor projects to further
understanding and protection of the global environment
(e.g. R&D and reforestation programmes). In Hong
Kong, Shell has launched a scheme known as ‘Better
Environment Awards’ organised through Friends of the
Earth. These awards are actually donations of up to
HK $8000 to support environmental activities of local
community groups. Each year, Shell commits a total of
HK $400,000 to the fund. Caltex has set up the Caltex
green fund. This fund has HK $2 million to spend each
year. It sponsors community group activities, but also
larger projects such as tree planting, computer
inventory and computerised map of the territory’s
vegetation (for use as planning tool) and a series of
lectures by visiting environmental experts from overseas.
The Hong Kong Bank, along with about a dozen
of the territory’s largest companies has set up the
Private Sector Committee on the Environment (PSCE).
The Committee aims to create a climate of opinion in
the business world that would assist government and
business to take action on the environment, to sponsor
environmental projects, and to explore private sector
approaches to environmental issues. Among other
things, the Committee has sponsored: a study into
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privatising the collection of floating refuse in Hong
Kong Harbour, a study into the creation of a recycled
paper mill, a study of the possibility of setting up an
industrial waste exchange and a study on the possibility
of private sector support for the Environmental
Protection Department’s development of an air
pollution index. The Hong Kong Bank also set up the
Centre of Environmental Technology in late 1988,
which it funded for three years. It was taken over by
the PSCE in October 1991.
Getting local middle- and small-sized manufacturers
to integrate environmental audits into their overall
corporate strategy or day-to-day business operations
remains a big challenge around the Region. However,
companies doing business in European and North
American markets may soon have little choice but to
conduct environmental audits. The Geneva-based
International Standards Organisation (ISO) is fine-tuning
a draft on the prerequisites of an environmental
management standard (EMS), similar to the ISO 9000
series on quality management. As with the ISO 9000
the application of EMS will be subject to verification by
audits undertaken by accredited outside organisations.
The environmental standard, dubbed ISO 14000, may
well become a prerequisite to trade with the United
States or Europe. It is anticipated that ISO 14000 will be
developed and adopted as a trade standard soon.

C.

G reen Products

As environmental issues have become more
high-profile in the region, ‘green products’ have begun
to grow in popularity. Consumers can now shop for
19.3:

A recycling business enterprise selling compost
in Indonesia.
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recyclable, biodegradable, rechargeable, ozonefriendlier and unleaded products in Hong Kong,
Singapore, Malaysia, Indonesia and Japan. Operations
known as ‘cooperatives’ have become a relatively
powerful force in Japan. These groups buy products on
behalf of their members, who often number several
thousand, in an attempt to promote socially and
environmentally responsible consumerism. In India,
private ventures have successfully developed and
marketed fuel-efficient stoves for cooking (which is the
biggest consumer of energy in India), environmentallyfriendly building products, and recycled paper
made from waste papers and biomass resources such as
agro-residues and plant materials.
As a result of such consumerism, manufacturers
are paying greater attention to the choice of materials
(or materials-intensity) in the design and manufacture
of products, as well as such factors as product reuse
(see Box 19.3), recycling and dis posal, energy
requirements and pollution emitted. For instance, the
Japan Automobile Manufacturers Association (JAMA)
has set standards for marking vehicle plastic parts for
easy recycling. Since 1993 all new cars assembled by
Volvo in Malaysia now contain catalytic converters.
Volvo also launched a three-month campaign in 1992 to
encourage owners of old Volvos in Malaysia to retrofit
their cars with these devices at a subsidised price.

B ox 19.3:

In India, a biotechnology firm has developed a
new environment-friendly insecticide. Brand named
Bioneem, the insecticide is based on the neem seed
derivative azadirachtin which is harmless to human
beings and the environment, unlike chemical pesticides.
The insecticide repels pests by its smell, and only has
an insect growth regulatory effect on pests (i.e., it
reduces their egg laying activity and affects their fertility
and reproduction). It does not destroy useful and
beneficial insects like honey-bees, parasites and
predators. The insecticide is also photo-degradable; it
decomposes to leave no residue.
Various governments – including Japan, Australia,
New Zealand, India, the People’s Republic of China and
Singapore – have recently introduced green labelling
schemes to encourage green consumerism and provide
incentives for manufacturers to account for the
environmental impact of their products. Since 1989 the
Japan Environment Association has been promoting the
ECO-MARK system to label environmentally-friendly
goods. Although at present, 1,300 kinds of goods carry
the ECO-MARK, the label and logo remain relatively
low-profile.
For its part, Singapore launched a Green Label
scheme in May 1992 to help consumers identify
products that are friendly to the environment. The
Ministry of the Environment administers the Green

W aste Exchange S ystem in the Philippines

The Industrial Waste Exchange of the Philippines
(IWEP) serves as a link between companies that mutually
benefit from a waste exchange. It is the first such exchange
in South-East Asia, and could be extended to include other
countries at a comparable level of industrial development
which find access to imported raw materials and energy
sources difficult. The project is being managed by the
Philippine Business for Environment, with the cooperation
of the Centre for Corporate Citizenship of the Philippine
Business for Social Progress. The project is supported by
the Environmental Management Bureau of the Department
of Environment and Natural Resources. Assistance is also
provided by bilateral aid agencies such as USAID and
Canada’s IDRC.
The Exchange publishes twice a year a catalogue of
available and wanted waste materials that can be used as
raw materials. At least 600 industrial waste products –
including organic and inorganic chemicals, solvents, oils,
greases, waxes, acids, alkalis, metals, metallic sludges,
plastics, textiles, leather, rubber, wood, paper, and glass –
are advertised. The catalogue also lists over 130 more waste
products of all kinds that are sought. Each product is
assigned a code to ensure that company identity and
location remain confidential and technical information, such
as pH and any contaminants present is provided. When two
companies come to an agreement, the Exchange withdraws,
leaving producers and users to negotiate all agreements
directly.

A variety of companies have benefitted substantially
by these exchanges, through savings in disposal costs and
in raw materials, as well as through reduced amounts of
materials ending up as waste products and an improved
public image. For example, DelMonte Phils, Inc. once
spent over P1.5 million a year to dispose of waste pulp
generated by the processing and canning of pineapples.
The waste pulp is now sold to the Philippines Sinter
Corporation (PSC) for P1.4 million a year for a total of
nearly P3 million in savings and additional revenue. The
PSC dries the pulp and then exports it to Japan to use as
cattle feed.
Likewise, Maria Christina Chemical Industries Corp
(MCCI) now sells its carbide sludge wastes to the National
Steel Corporation (NSC) for use as a neutraliser in its waste
treatment plant at P330 per ton. The NSC would otherwise
have paid P1,500 per ton of fresh reagent. For its part the
NSC produces about 15,000 tonnes per year of mill scale
waste which is sold to MCCI for use in the production of
ferrosilicon alloys.
Though the environmental impact of such
exchanges is still minimal, it is likely to grow substantially
in the coming years. Many large and medium sized
companies have already expressed interest in the system,
and are now negotiating reciprocity agreements. The
exchange system, however, still needs to overcome
concerns about corporate liability in case of accident, as well
as concerns about compatibility and transportation costs.
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Label scheme. It decides on the product categories and
solicits feedback from industries and the public. It is
also responsible for the processing and approval of
application for the Green Label. An Advisory Committee
comprising representatives from private sector
organisations, academic institutions and government
agencies set the criteria to grant a product the right to
display the Green Label. To date, 267 approvals
have been granted for 14 product categories, which
include stationery paper, hygiene paper, printing paper,
carbon-zinc and alkaline batteries, fluorescent lamps,
detergents, floor cleaner and washing machines.
People’s Republic of China and India began to
adopt a system of environmental labels in 1993. Their
environmental labelling schemes are still at the stage of
preparation and beginning of implementation. To date,
People’s Republic of China has drafted Standards of
Environmental Labels for seven types of products. It
plans to launch the environmental label system by
putting six green label products on the market,
including household refrigeration appliances, aerosol
products, degradable plastic films, unleaded gasoline,
water solvent paint and toilet paper. India has so far
prepared ECOMARK criteria for fourteen product
categories – namely soap and detergents, paper, paints,
plastics, lubricating oil, aerosols, food items, packaging
materials, wood substitutes, textiles, cosmetics,

B ox 19.4:

D.

Exhibitions

The emerging potential of the Asian and Pacific
market has attracted both foreign professional and
business organisations to organise a growing number of
exhibitions on clean technologies throughout the

N ew A pproaches to Packaging in Japan

In Japan, one of the major environmental concerns
is waste disposal. In fiscal year 1990, the volume of
household and industrial wastes rose 16 and 26 per cent
respectively over the previous five years, to respective
amounts of 50 and 395 million tonnes. Replacement
purchases of durable goods, the increased use of
disposable products and containers, and the increase in
paper waste generated by office automation in the
workplace were among the principal causes of this
expansion in garbage generation. However, as the quantity
of garbage has increased, the space available in final
disposal sites (reclaimed land) has experienced steady
decline. As of April 1991, the remaining capacity for
household wastes was limited to 9.3 years and for industrial
wastes only 0.6 years for the Tokyo metropolitan area and
1.7 years nationwide. At the same time, local opposition to
incineration plants and other intermediate treatment
facilities in their ‘backyard’ is increasing.
As a result of these trends, the traditional system
based on incineration and reclamation has been shifting
toward more interim processing and recycling, thereby
minimising final disposal. Japanese companies are also
beginning to work on ways to design and produce
products with a structure that makes recycling easier and to
use as far as possible materials which can be easily recycled
and are not produced with CFCs. For example, Toshiba
Corporation and Rengo Co are jointly working to develop a
corrugated fiberboard cushion to replace the conventional
foam polystyrene for packaging the Toshiba notebook
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electrical and electronic goods, food additives, and
batteries (Government of India, 1992).
Efforts are being made by companies of
developed countries to reduce waste through
environmentally friendly packaging (Box 19.4).
Similarly, in some NIEs, national environmental
agencies have also undertaken collaborative efforts with
manufacturers and/or retailers to minimise packing
waste. In Singapore, for instance, a Minimal Packaging
Committee, comprising private and public sector
representatives, has identified food and beverage
products that are consumed in such high volumes that
redesign in their packaging can make a significant
environmental impact. Under the scheme, major
manufacturers with a large market share have been
singled out since they are better able to make the
change to environmentally sound practices. As a result,
some companies have introduced refill packs. Efforts
have also been made to reduce the use of premiums
like shrink-wrapped novelties, packed with the product
as marketing gimmicks.

computer. Along these lines, there are also many examples
of Japanese companies which have adopted the concurrent
approach of reduce, reuse and recycle to make their
packaging more environmentally friendly. An example of
products adopting the ‘minimising packaging materials’
standards is the Mitsubishi fluorescent lamp. The company
claims to have achieved this goal by changing the
packaging design which reduces the use of materials and
adhesive to half the original amount.
Matsushita Electri c Indus trial has also made
packaging design and material changes for its liquid crystal
display called the MC Pack. The cushion replacement
material reduces volume significantly when compared with
the conventional foam polystyrene, although the company
still uses corrugated fiberboard material as the outer
protection container. Similarly, Lion and Kao have changed
their detergent packaging from the conventional plastic
bottle to a composite packaging of outer paper container
with an inner plastic pouch. This change in design has
resulted in a 30 per cent saving in plastic resin. Disposal is
also simple as the plastic pouch and cover can be easily
separated from the outer paper container.
Japanese packaging designers and product managers
are attempting to strike a better balance between sufficient
protection of products and minimising packaging materials.
Toward this end, customised-testing equipment is being
designed and tests are being conducted to determine
specific product packaging protection needs.
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Region. These events typically are held concurrently
with conferences on environmental protection and
management issues and provide not only insights into
available technology and policy issues, but information
on business and investment opportunities, including
those for collaboration in the field of environmental
protection. Participants are usually drawn from both the
private and public sectors, and include both domestic
and foreign firms.
The Aquatech Asia ’94 trade, which was held in
Singapore in conjunction with the Asian Water
Technology ’94 Conference from 22-24 November 1994,
is illustrative of this trend. The event was organised by
RAI Exhibitions and sponsored by the Environment
Engineering Society of Singapore, the International
Association on Water Quality (UK), the Water
Environment Federation (USA), the International Solid
Wastes Association (Denmark) and Water Quality
Association (US). The trade show brought together
companies active in supplying equipment, materials
and services to waste water processors and drinking
water and process water suppliers. Papers were
presented on topics such as water and wastewater
management, industrial wastewater treatment, odour
control, and treatment process modelling.
Envirotech 93, India’s 5th International Exhibition
and Conference on Industrial Pollution Monitoring,
Control and Safety, is yet another example of how
businesses are working with professional and
government organisations to promote the adoption of
clean technologies. The event was organised by the
Chemtech Foundation, based in Bombay, and
co-sponsored by the Federation of Indian Chambers of
Commerce and the World Environment Centre (U.S.).
The exhibition and conference was held in the state of
Maharashtra, which is home to about 70 per cent of
India’s chemical industry. Over 600 delegates from
India and neighbouring countries attended this event,
and more than 60 companies received awards for
outstanding action on pollution abatement, waste
recovery, recycling and the development of low
environmental impact products.
While most of these exhibitions tend to highlight
the environmental technologies, goods and services of
a host of regional and foreign corporations, some focus
more narrowly on the technologies and strategies of
one country. For example, the International Industrial
Environmental Partnership, based in California, USA,
agreed with the Federation of Thai Industries to
co-sponsor an industrial environmental conference and
exposition in Bangkok in March 1995. The conference
brought together industrial environmental management
experts from Thai and U.S. government and industry to
discuss management strategies and technology
applications that could help Thai industries in costeffective compliance with Thailand’s environmental
regulations. Other countries/territories in the Region,
including People’s Republic of China, Hong Kong,

India, Indonesia, the Republic of Korea, Malaysia,
Philippines, Thailand and Viet Nam sent delegations to
the conference.
Similarly, AEMEX ’94 (The Australian Environment
Management Exhibition), had the more narrow goal of
bringing together the public and private sectors
together to do environmental business in Australia.
Government agencies and departments participated in
the exhibition, with displays, presentations and
workshops. A conference, focusing on technical and
policy issues affecting water quality, community
consultation and the management of solid waste, was
held side by side with the exhibition. The event
allowed companies to assess government assistance
provided to producers of environmental products and
technologies, informed firms about foreign standards
and regulations, and helped companies identify market
opportunities and potential customers in the Region.
People’s Republic of China is viewed as the
greatest potential market in the world for environment
related goods and services. The decision by the
organisers of the Polmet ’94 Conference & Exhibition to
hold the event in Beijing People’s Republic of China
from 14-17 November 1994 is illustrative of this trend.
Polmet was set up in 1985 as a regional conference on
the metropolitan environment. It has taken place in
Hong Kong on a three-year interval since 1985. At
Polmet ’94 presentations were made on regional
experiences and environmental policies in Malaysia,
Thailand, Singapore, the Republic of Korea, Japan,
Hong Kong, Mongolia, and Easter n Germany.
Moreover, advanced technology, equipment and
environmental projects were exhibited. The event was
supported by Hong Kong and the Peoples’ Republic of
China, the United Nations Development Programme,
and a number of private corporations.
Research and educational institutions are also
taking an increasingly active role in bringing together
the scientific community, governmental institutions and
the business community. For example, the Economic
Growth with Clean Production Conference, held in
Melbourne, Australia from 7-10 February 1994, was
organised by the Australian research organisation,
CSIRO, and the UN Industrial Development Organisation. The conference examined the opportunities for
combining economic growth with cleaner production
through approaches such as pollution prevention. It
focused particularly on the special needs and situation
of countries in the region, and included site visits, a
trade display and workshops. The workshops explored
in depth issues of cleaner production as they related to
particular industries, including the cement industry,
food processing, textiles and small companies.

E.

A m ount of G reen Investm ent

Little effort has been made to track private sector
investment and expenditure on pollution control in
countries of the Region. Official data on environmental
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investments and expenditures in many cases are
limited. Further, companies are often not required to
publicly report their pollution abatement expenditures
separately. Those companies that do provide estimates
of pollution abatement expenditures in corporate
accounts, often do not fully account for expenditures or
investments in pollution prevention and cleaner
technology. In 1989, industrial sector investment in East
Asia and South Asia were an estimated $135 billion and
$20 billion, respectively. The share of this investment
going directly into pollution controls was less than
5 per cent. Most of this investment has gone to widely
used approaches and technologies for end-of-pipe
pollution control, waste disposal, and remedial clean-up
of pollution.
Much of the pollution control spending by
industry in Japan is by electric utilities. Between 1973
and 1990, manufacturers in Japan spent an average of
4.4 per cent of capital expenditures on pollution control
(not including noise pollution expenditures). During
the same period, Japanese electric utilities spent 2.8
times more on pollution control as a share of capital
expenditures than manufacturers. This is consistent with
the Japanese stress on controlling common air
pollutants (Government of Japan, 1992).
While the industrialising countries in the region
have seen rapidly growing public sector investments in
water, sewer, and waste disposal infrastructure, private
sector spending and investment on pollution abatement
in many of these countries remains significantly lower
than in Japan. However, with increasingly tougher
regulation and enforcement, private sector investments
and expenditures in pollution abatement are anticipated
to expand, particularly in the rapidly growing
economies of East Asia. (People’s Republic of China’s
direct investment in the prevention and control of
industrial pollution alone was $1.67 billion in 1993).
Some industries, such as chemicals, are expected to
lead in investments – possibly spending as much as 10
per cent or more of their capital budgets on
environmental protection.
Even if private sector investment in pollution
abatement increases, bilateral and multilateral aid will
remain a significant source of environmental investment
in most of the developing countries of the region. For
example, World Bank lending in Asia in 1993-1995 is
expected to reach $1.2 billion per year or 12 per cent of
total Bank lending. Two third’s of the World Bank’s
Asian environmental lending will occur in East Asia.
Not included in the above estimate are areas of Bank
lending that indirectly help the environment or lending
by the Global Environment Facility (GEF). The GEF,
which draws collectively on the experience of the
UNEP, UNDP and the World Bank, has granted
$239 million to Asia through projects, (See also
Chapter 25).
For its part, the Asian Development Bank (ADB)
had provided loans related to environmental
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improvement and natural resources management
amounting to $1.6 billion in 1993. By 1994, the Asian
Development Bank’s cumulative environmental lending
totalled $6.3 billion. A large proportion of loans have
been aimed at improvement of energy and industrial
efficiency, urban environmental management, provision
of water supply and sanitation facilities, afforestation,
marine and coastal environment and resources
management. Indonesia, Philippines, India, Pakistan
and Thailand received the major shares for lending for
environment-oriented projects (Jalal, 1994).
An increasingly greater proportion of multilateral
and bilateral funding is going towards the promotion of
private sector participation in environmental technology
transfer and sustainable business practices. For
example, the ADB assists the private sector by
providing equity capital and/or debt finance – either
directly or through financial intermediaries such as
venture capital companies – for environmental
investments in energy efficiency and pollution
abatement, water and wastewater treatment, solid and
hazardous wastes management and other investments
for improved environmental performance. In
December 1993, the ADB approved a US$ 60 million
debt financing for the Private Sector Facility in India.
Along similar lines, the ADB also proposes to establish
an Asia Sustainable Growth Fund along with other
private sponsors such as the Business Council for
Sustainable Development. The proposed fund worth
$150 million will invest in companies which
demonstrate a commitment to sustainable business
practices, including energy conservation, product
design, and the use of appropriate technology.
Investments in the newly industrialised economies of
the Republic of Korea and Singapore will not exceed
15 per cent of the Fund’s total portfolio.

III. TH E R EG IO N A L EN V IRO N M EN TA L
M A R K ET: TR EN D S A N D
C H A R A C TER ISTIC S
Markets for environmental goods and services
including cleaner production technologies are sizable
and growing throughout the region as cleaner
production processes and stricter regulatory standards
are adopted, and governments slowly improve their
enforcement capabilities. The OECD estimated that the
global market for environmental goods and services
was $200 billion in 1990 and that it will reach
$300 billion by 2000. The regional market alone was
worth about $60-80 billion, and is expected to increase
to about $90-120 billion by the year 2000. Japan has the
largest national market in the region estimated as
$24 billion in 1990, and expected to grow to $39 billion
by 2000. While calculations of environmental market
sizes should be viewed with caution due to varying
quality of data and definitions of the market, it is clear
that the environment sector is poised for rapid
expansion in the region (OECD, 1992).
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Most of the current production and market is for
widely used approaches and technologies for end-ofpipe pollution control and waste disposal. However,
there likely will be growing demand for cleaner and
more energy-efficient industrial processes and facilities
over the next 15 to 25 years, as manufacturers build
new facilities or upgrade existing plants. Increasing
government emphasis on EIAs, as well as the advent of
cleaner industries, should also boost the demand for
engineering and consulting services gradually.
The rapidly industrialising countries/territories in
Asia, the middle-income ASEAN countries, and India
and People’s Republic of China are among the fastest
growing environmental markets in the Region. In these
countries, investment in water, sewerage, and waste
disposal infrastructure is increasing. Tougher regulation
and enforcement has also spurred a growing demand
for waste and pollution management equipment and
services, and thereby has attracted private sector to ecobusiness (Table 19.2). OECD’s estimates on the
potential size of its own market in developed countries
of the region is given in Table 19.3.
While green entrepreneurship has filtered
through to some smaller firms, local corporations that

Table 19.2:

have shown interest in environmental issues tend to be
the largest concerns, including Multi-National
Corporations (MNC) subsidiaries and joint ventures.
Significant efforts are needed to bring small- and
medium-sized industries into compliance with
environmental standards in most countries. A large
proportion of industrial activity in these countries takes
place in small- and medium-sized establishments which
often lack both the knowledge and awareness of
environmental hazards and the technical and financial
resources to reduce pollution. Manpower – and
resource – strapped environment agencies have often
preferred to concentrate their ef forts on larger
industries, which can afford to clean up their activities,
rather than on the thousands of smaller offenders.
Some countries, such as Thailand, the Philippines and
India, are making attempts to consolidate new smallscale industry in industrial parks where centralised
waste treatment facilities can be made available and
residuals can be recycled or reclaimed. Rising affluence
will also likely bring greater amounts of rubbish
requiring disposal and handling facilities (including
specialised disposal techniques for medical waste with
rising health expenditure), as well as government

Examples of ‘Eco-Business’

Eco Business
Devices

Flue gas desulphurisation devices, waste water treatment devices, emission restraining
devices, cogeneration devices, wind power devices, recycling devices, etc.

Products

Kitchen sink water stainers, low pollution cars, solar-powered water heaters, recycled
goods, biodegradable lubricants, etc.

Improvements in social infrastructure

Nature parks, urban parks, maintenance of forests to ease environmental burdens,
sewage/waste disposal facilities, communal heating and air conditioning systems, masstransportation systems (i.e. railways) to ease environmental burdens, environment
friendly roads and river management, etc.

Services

Waste disposal, recycling, environmental-related publishing and broadcasting, etc.

Source:
Note:

Environment Agency (1993). The Quality of Environment in Japan. Tokyo.
There is a wide variety of environment consultancy, environment-related publishing and broadcasting, etc.

Table 19.3:

OECD Estimate of Environmental Market Sizes and Growth by World Regions (in US$)

OECD North America
OECD Europe
OECD Asia-Pacific
Japan
Australia
New Zealand
OECD Total
Non-OECD Total
World Total
Source:

1990
($ billion)

2000
($ billion)

84.0
54.0
26.2
24.0
2.0
0.2
164.0
36.0
200.0

125.0
78.0
42.0
39.0
2.8
0.3
245.0
55.0
300.0

Annual Growth
(per cent)
4.1
3.7
4.8
5.0
3.4
4.1
4.1
4.3
4.1

OECD (1992). The OECD Environment Industry: Situation, Prospects and Government Policies, Paris.
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projects in sewerage and waste disposal (incinerators,
sanitary landfills). In the longer term, as these countries
further develop environmental capabilities, the market
for monitoring equipment is also expected to grow.
Some of the more affluent countries in the region
– including Japan, Australia, New Zealand, the Republic
of Korea and Singapore – are also demanding more
advanced pollution prevention, control and remediation
technologies and more sophisticated engineering/
consulting services. These countries have also begun to
recognise the financial opportunities that come with
stricter environmental management, and have initiated
programmes to help their environmental goods and
services firms to develop and export. For instance, tax
incentives, research grants, trade missions, exhibitions
and conferences are planned to make Singapore a
centre for the distribution of environmental equipment
and services to other countries in the region. Singapore’s
Ministry of Environment has also set up a company to
market its own expertise and technology to the region.
A major thrust in the region, particularly in the
developing countries, is on waste reduction (Box 19.5)
and recycling. This is also reflected in the manufacturing trend of waste disposal equipment in
producing countries (Figure 19.1). Provision of water
and wastewater treatment and other basic sanitation
services are the major environmental priorities in the
lower-income countries of the region. Technologies
appropriate for rural application such as improved
cookstoves, are also needed. Bilateral and multilateral
aid is a significant source of environmental investment
and expertise in many of these countries. Thus, aid,
loans, and foreign investment are likely to be the major
funding sources for environmental business.
Factors currently limiting the development of the
full market in the region include: the lack of adequate
funds, staff, expertise, and equipment for environmental
conservation and a mindset that sees investments in
pollution control as money down the drain. Moreover,
imported clean technologies are often too expensive,
and not adaptable to local conditions and environment.
Another obstacle in the promotion of cleaner
technologies is that the pollution intensive technologies
are cheaper to procure. Although, these by and large
are expensive to use in the long run, the awareness of
this fact is generally not there. The major barriers to
adoption of clean technologies are listed in Table 19.4.
Despite constraints however regional market is
gradually expanding. For example, People’s Republic
of China’s direct investment in the prevention and
control of industrial pollution alone was US$ 1.67
billion in 1993, and annual turnovers in environmentally-related business are expected to reach close to
US$ 60 billion by 1995 (Government of People’s
Republic of China, 1994). The market for product and
services will be stronger in the more industrialised
provinces such as Guangdong and Fujian, and in large
industrial and manufacturing concerns such as
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steelworks. Much of spending is likely to con-centrate
on countering coal-burning related pollution problems
by means of fuel switching and improving heating
system efficiency, as well as end of pipe emission
controls.
People’s Republic of China will also need to
invest in water pollution control. According to a 1992
NEPA report, 80 per cent of rivers running through
cities are polluted, and sea pollution levels around
Shanghai and Guangdong Province were double the
state standards (Department of Commerce, USA, 1992).
In order to meet more stringent environmental
regulations, a number of treatment facilities for
wastewater are to be constructed, and industries are
being encouraged to reduce pollution discharges. Solid
and hazardous waste handling and disposal are also
growing needs. People’s Republic of China currently
has few landfills or incinerators that can meet industrial
country standards for environmental protection. The
country produces about 58 million tonnes of waste
annually, about 23 million of which is hazardous.
Studies show that in 1992, industry accounted for 70.2
per cent of the country’s wastewater and 87 per cent of
the solid waste. There has been a significant reduction
in the amount of liquid and solid waste produced by
industry: from 26 billion tonnes of liquid and more than
105 million tonnes of solid in 1985 to 24 billion and
30 million tonnes respectively in 1992. Part of it has
been through recovery of useful materials from
industrial waste (Box 19.6).
Multilateral funding agencies such as the World
Bank and bilateral cooperation – especially with Japan
– remain important sources for capital and expertise in
such areas as building sewerage schemes and waste
management infrastructure. The World Bank, is also
funding a series of projects, including those on
domestic and industrial waste water, municipal refuse
and hazardous waste and air pollution control. Japan
has targeted part of its Green Aid toward Chinese
power plants for leasing and adaptation of flue-gas
desulphurisation technology.
Among Asia’s newly industrialised economies,
the Republic of Korea has one of the largest
environmental markets. Environmental investments in
the Republic of Korea could grow from $1.25 billion in
1992 to 4.5 billion in 2000, as stricter air and water
pollution standards come into effect in 1995 and 1996,
respectively. Businesses in the Republic of Korea spent
some US$ 375 million on water pollution control
facilities, $314 million on air quality facilities, and
$37 million on noise abatement facilities in 1991. The
Seoul city government alone is planning to spend
US$ 280 million constructing 11 incinerators between
1992 and 1999. Moreover, the Republic of Korea’s
government has outlined a $12 billion, 5 year programme of public and private environmental investment
for the 1991-1995 period (Table 19.5), which includes
large allocations for landfills and incinerators. The plan
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Box 19.5:

Waste Minimisation Efforts: Some Success Stories in Asia and the Pacific

Corporations in the region are demonstrating an
increased commitment to the adoption of effective waste
management and pollution reduction systems. The
following are a few examples of such success stories:
Hy dr o l Subs titute f o r In dia’s Lar ge st Ex p o r te r o f
Cotton Fabr ics
Century Textile, one of the biggest exporter of
100 per cent cotton fabrics, since April 1990, has substituted
hydrol, a cheap and non-toxic by-product of the maize
starch industry, for most of the sodium sulphide used in the
dyeing process. This substitution has resulted in the
reduction in highly toxic sulphide concentrations of effluent
from 300 ppm to less than 2 ppm, and the elimination of
the foul smell of sulphide in the workplace. It also
eliminated the need for new investment and operational
costs to meet pollution standards – about $20,000 in capital
expenses and about $3,000 in running expenses per year.
Further more, there has been a considerable but
unquantified saving in money and convenience due to the
reduction in handling and storage. And, hydrol produces
less corrosion than sodium sulphide, which should translate
into lower maintenance costs.
Gas Phase Tr eatm en t for Sin gapor e’s Metal Pr ocessin g
In dustr ies
Singapore’s metal processing industries have begun
using a gas phase treatment using a fluidised bed of
alumina particles for the processing equipment for the
metal processing industry. A mixture of air, ammonia,
nitrogen, natural gas, liquified petroleum gas, and other
gases is used as the fluidising gas to carry out the heat
treatment. The bed is heated by electricity or gas and
quenching is also carried out in a fluidised bed.
This process avoids the environmental and safety
problems presented by the older heat treatment processes
carried out in baths of molten salts, such as nitrites, nitrates,
carbonates , cyani des, chl orides or caustics. The
combination of chemicals and high temperature in
traditional methods means that there are risks of explosion,
burns and poisoning. Environmental problems arise from
the resulting vapours and the removal, transport and
disposal of the toxic salts. Disposal of cyanide salt alone
costs $3,300 per ton. Furthermore, the process entails
substantial energy savings as well as salt and maintenance
savings. Typical savings achieved in the annual operation
of four fluid beds over salt bath methods of the same
capacity can amount to $87,000 per year (energy savings of
$36,000 and salt and maintenance saving of $51,000). The
payback period for the capital investment is about 2 years.
LINKm an Mon itor in g an d Con tr ol System at Cem en t
Com pan y in Indonesia
PT Semen Cibinong, a cement company near the
Indonesian capital of Ja karta, has r educed energy
consumption, increased production capacity and improved
the quality of production through the introduction of the
LINKman monitoring and control system. The quality of
cement is determined largely by the firing temperature.
Too low a temperature and the cement fails quality
standards. If the temperature is too high, fuel is wasted,

cement quality is reduced and production of nitrogen
oxides and sulphur oxides increases.
The LINKman system monitors NOx, CO and O2
levels, the temperature at the bottom of the four-stage
preheater and the power required to turn the kiln. The
process is optimised by controlling the feed rate to the kiln,
its rotational speed, the fuel supply to the main and
auxiliary burners and the speed of the kiln induced draft
fan. This system has reduced energy use by 3 per cent,
increased production capacity by 9 per cent, reduced
below-standard cement production by 40 per cent and
reduced emissions of SOx and NOx. It also produces high
quality clinker, which also reduces the energy required to
grind the cement to a powder. The $375,000 invested in
the system saved $350,000 per year in energy costs alone
and, with the other benefits, paid for itself in less than a
year.
Waste Min im isation Option s at Cen tr al Azucar er a Don
Pedr o, Luzon , Philippin es
Central Azucarera Don Pedro (CADP), the leading
sugar factory in Luzon, has realised substantial reductions in
wastewater generation through the adoption of low cost/no
cost waste minimisation options which ranged from waste
segregation to dry handling of fly ash; recycling bagasse to
abrorb grease and oil spills; recycling clarified water from
the ash settling pond and condensate tank overflow for
cleaning purposes; and good housekeeping like monitoring
oil spills, repair of leaking pumps, removing debris from
canals or simply closing faucets immediately after use.
The release of untreated wastewater into a nearby
river made the CADP a target of complaints prompting the
Pollution Adjudication Board to issue a Cease and Desist
Order in 1991 due to the violation of pollution laws.
Consequently, management decided to discontinue its
distillery and CO2 plant operations in 1992, and to establish
a sugar refinery. The CADP manages its wastes today
mainl y through a Waste Minimisati on Programme
established in 1993.
The CADP estimates that wastewater requiring
treatment was reduced from 18,000 cubic metres per day to
just 1,500 cubic metres per day. The reduction in the
volume of wastewater has involved an extension of the
holding time in the treatment ponds, making it easier for
CADP to further reduce the wastewater pollution load.
Furthermore, CADP’s chemical control and laboratory
department has reduced the volume of samples per analysis
from the Mill Department from 250 ml to 100 ml, and from
the Boiling House from 150 grams to 75 grams. This in
turn has reduced their consumption of lead subacetate, a
toxic chemical used in the analysis of the sugar content,
from 4.5 per day to about 2 to 2.5 per day. Moreover,
CADP is looking forward to a possible total elimination of
lead sub-acetate by shifting to the use of analytical
instruments.
These waste minimisation efforts show that although
initially they may require some investment and appear
costly but in the long run they pay off. Through the
adoption of such systems, corporations have benefitted
substantially both in terms of savings and reduced
environmental harm, as well as improved public image.
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Figure 19.1:

Source:

Production Trends for Waste
Disposal Equipment in Japan

Japan Society of Industrial Machinery Manufacturers
(1994) “Opportunities in Waste Disposal”, Journal of
Japanese Trade & Industry, No. 3.

includes the construction of 60 wastewater treatment
plants and 55 incinerators by 1995. The government is
also seeking long-term disposal sites for the growing
amounts of nuclear waste.
The ASEAN countries also have rapidly
expanding environmental markets. The U.S.-ASEAN
Council for Business and Technology estimated the
market for environmental control equipment and
services in ASEAN at over $1.5 billion in 1991 (US-Asian
Council for Business & Technology 1992). A rough

Table 19.4:

estimate of the 1993 aggregate environmental market in
ASEAN at $1.8 billion. The environmental and services
market are expected to grow between 15 and 16 per
cent annually in the next six years, with the Malaysian
market taking second place after Singapore.
Singapore has a more stringent environmental
management regime than most parts of Asia, and its
investment in the construction, operation and
maintenance of environmental equipment and
infrastructure (S$463.4 million in 1994) which amounts
to per capita expenditure of S$158 was higher than in
any other Asian country. However, the market size was
relatively small – some S$384 million in 1994 but this
excluded the private sector that invested in pollution
control equipment to meet emission and discharge
requirements. Much investment in basic air and
wastewater treatment facilities has already been made.
The most significant prospects for investments in the
water field lie in the rehabilitation of existing municipal
wastewater treatment plants and the provision of
relatively sophisticated equipment and professional
services for a few major industries such as oil refining,
petrochemicals, and chemicals. The government’s
policy to hold SO2 levels in the year 2000 to 1991 levels
is expected to boost the demand for more efficient
flue-gas desulphurisation systems and/or encourage a
switch to lower-sulphur and/or cleaner fuels such as
LPG/LNG. Indoor air quality requirements should
increase the market for improved building ventilation/
air conditioning systems. As the economy becomes
more complex, the demand for high technology

Barriers to the Adoption of Cleaner Technologies

Information

Lack of knowledge of wastes
Bias toward end-of-pipe technologies
Lack of knowledge of alternatives
Equipment vendors focused on end-of-pipe technologies
Environmental managers focused on end-of-pipe technologies

Organisation

Environmental managers may not fully understand production processes
Individuals may not be rewarded for pollution prevention
Worker involvement in pollution prevention may be limited
Buyer process specifications may hinder pollution prevention

Technological

Appropriate clean technologies may not be available (suited to market structures and needs of people in
developing Asian and Pacific countries)
Operation and maintenance of technologies may be too complex

Education

Engineering educational curricula that only teach or emphasise end-of-pipe pollution control methods

Regulatory

Regulations may require end-of-pipe solutions
Regulations may provide no or few incentives for adopting cleaner technologies or processes
Lack of enforcement may limit efforts

Accounting

Firms may not measure the benefits of cleaner technologies or processes
Firms may incorrectly measure the costs and benefits of end-of-pipe solutions vis-a-vis the costs and
benefits of cleaner technologies

Financial

Existing discretionary funds may go to end-of-pipe projects
Some industries may need very short payback on environmental investments
Development banks may provide capital only for investments in end-of-pipe technologies
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Box 19.6:

People’s Republic of China’s Steel Manufacturers

People’s Republic of China’s metallurgical industry
has developed repidly in past 5 years. Almost 84 million
tonnes of steel were produced in 1993 compared with
37.12 million tonnes in 1980. Steel output grew by 5.9
million tonnes each year during 1990-1993. As the industry
has grown, an increasing number of measures have been
taken to grapple with the industry’s major pollution
problems. Environmental research organisations have been
set up in seven metallurgical design and engineering
facilities, employing about 10,000 researchers. As a result
numerous scientific advances have been made in energy
saving, pollution monitoring, waste reduction, use of
afterheat and residual pressure, reclamation of wastewater,
gas emissions and solid wastes, and efficient, low-cost
methods of pollution control. The metallurgical industry,
however, has yet to solve effectively a number of pollution
control problems s uch as the treatment of low
concentration of SO2.
The metallurgical industry has become one of the
biggest spenders on environmental technologies in People’s
Republic of China. More than ¥35 billion have been
invested since 1981 to accomplish an environmental agenda
of 5,000 goals. Most notably, this investment has resulted
in the construction of pollution prevention facilities at 70
major steel producers and in the treatment of 96 per cent of
all wastewater generated by the industry and 91 per cent of
waste gas emissions. There are now plans to build or
modernise a number of treatment facilities for wastewater,

Table 19.5:

Republic of Korea Investment Plan,
1991-95 ($ million)

Air Pollution

1991

1992

1993

1994-95

Total
4,419.6

1,384.2

1,342.5

598.9

1,094.0

Water Pollution

622.5

872.0

1,110.4

1,624.7

4,229.6

Waste Management

204.7

364.5

493.6

1,890.0

2,952.8

Soil Conservation

12.6

15.4

17.7

47.6

93.3

Marine Conservation

21.9

25.3

24

13.3

84.5

Nature Conservation

0.3

0.7

1.3

3.2

5.4

R&D

2.7

12.0

12.7

25.7

53.1

Total

2,248.9

2,632.4

2,258.7

Source:

4,698.3 11,838.3

Ministry of Environment, Republic of Korea (1990-1991)
White Paper.

equipment and services to manage areas such as
hazardous waste, incineration and recycling should also
continue to expand rapidly. Moreover, government
efforts to encourage recycling could boost the need for
higher-tech paper, plastic and glass recovery and
recycling systems. The government is also promoting
energy efficiency and the use of renewable sources of
supply, such as solar power.
Indonesia in the near-term may offer some of the
best market opportunities for supplying the major
polluting industries (e.g., pulp and paper, metal

waste gas and solid wastes to achieve People’s Republic of
China’s goal of reducing the metallurgical industry’s
pollution discharges per ton of steel produced by 20 per
cent from 1990 levels by the year 2000. Stations staffed by
300 workers have also been formed to monitor emissions
from pollution sources during production, in varied
atmospheric environmental conditions and the operating
efficiency of pollution prevention facilities. These stations
are organised into networks which incorporate the Ministry
of Metallurgical Industry, metallurgical bureaus in provinces
and individual producers.
Recognising that many production facilities consume
too much raw material and energy, efforts are also being
made to effectively reclaim and reuse combustible gas,
residual heat and pressure, solid wastes, waste acids and
oils, and other usable elements of production processes.
More than 100 products, such as steel slag cement,
granulated slag, ferric sulphate (polymeride), and building
aggregate have been produced through these efforts,
resulting in a profit of ¥7 billion in 1993 and a total of
¥39 billion since 1981. In addition, each plant has a
forestation goal and a professional contingent to carry out
forestation work. It is through such efforts that more than
80 million square meters of land have been planted with
forest in People’s Republic of China since 1981.
Source:

Pollution Prevention. Asia-Pacific Edition, Vol. 2, No. 3,
September 1994.

finishing, textiles, palm oil, tapioca, and leather
tanning) with wastewater treatment facilities. Suppliers
of centralised treatment systems for industrial estates
should also benefit as all new industrial estates are
required to construct centralised wastewater treatment
facilities. The ADB estimates that on-site and centralised
industrial wastewater treatment will require a
$2.3 billion investment over the period 1992-2000 (Jalal
1994). Demand will be concentrated in the JakartaBandung corridor, which houses one-third of mediumand large-scale industries in Indonesia. Business
opportunities in industrial wastewater treatment market
will be further enhanced by the World Bank’s Industrial
Efficiency and Pollution Project. Through this project,
the World Bank will provide a $80-210 million package
of credit and services to help Indonesian industries
comply with pollution control regulations (IFC, 1994).
The project will also strengthen the capabilities of
Indonesia’s pollution control agency (BADEPAL) staff,
local authorities, and consultants in environmental
analysis and monitoring. Investment in municipal water
supply and wastewater treatment is also increasing,
largely as a result of donor funding. The World Bank
and Asian Development Bank have over $2.5 billion of
urban water and wastewater projects under
development in Indonesia. It is estimated that less than
1 per cent of the 56 million people living in urban areas
have access to sewerage systems, and only 35 to 40 per
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cent of the urban population have access to sanitation
facilities equipped with a septic tank and drainage field
or a leaching pit.
There are over 75 Jakarta-based companies in the
water and wastewater treatment business and the
number is growing. At least 25 of these companies
claim to have wastewater treatment design, construction
and operation capabilities. Most basic equipment (e.g.,
tanks and piping) as well as chemicals and filter media
used for treatment are available locally. However, more
sophisticated equipment such as instrumentation is
imported. The weakest component of the local industry
lies in engineering and design services, including
industrial process consulting. Indonesia, over the
longer-term, is expected to see an expansion of
emission control, hazardous waste treatment, municipal
waste disposal, CFC alternatives, and clean-coal
technology. Several Indonesian firms are already trying
for contracts to improve Jakarta’s rubbish disposal
system, and the Indonesian government is set to build
10 centralised hazardous waste treatment facilities.
In Malaysia, to date, most spending has been on
air and water pollution control by foreign – and to a
lesser extent – local companies, and certain government
environmental infrastructure projects such as drains and
sewers. Important near term business opportunities
exist in providing water purification and wastewater
treatment, as well as in municipal/industrial and
hazardous waste treatment and disposal. Public and
private sector demand for water purification and
wastewater treatment could reach $200 million per year
during the Sixth Malaysia Plan (1991-1995). A total of
$185 million has been allocated to urban sewerage
alone by the government under the Sixth Malaysia Plan.
Plans are also underway to construct a M$1 billion
urban central sewerage system. Investments in
centralised treatment systems for large industrial estates
and compact wastewater treatment systems for new
housing estates and tourist developments have also
been growing, especially among high growth industries
such as food processing, textiles and metal finishing,
and among small and medium sized companies
struggling to meet national effluent standards.
The capability of the local wastewater industry is
limited to basic primary treatment, and the most
common treatment technology used remains anaerobic
ponds. Basic civil works and products, such as screens,
pressure vessel, and tanks, account for most of the
domestic value added in industrial wastewater
treatment projects. Local producers are currently able to
service the demand for basic chemicals, such as pH
adjusters, but polyelectrolyte flocculants and other
advanced chemicals must be imported. Aerated lagoons
and activated sludge systems are becoming increasingly
popular, but land constraint is increasingly becoming an
issue. More compact biological treatment systems and
aeration equipment are expected to benefit from
increasing land constraints.
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Greater government emphasis on municipal/
industrial and hazardous waste disposal is expected to
spur investment in solid and hazardous waste disposal,
equipment and consulting services. A total of
$47 million was spent on solid waste management in
1988, and the figure is expected to double by 1995,
mainly due to incinerator development. In early 1992 a
contract was signed to build Malaysia’s first centralised
hazardous chemical waste treatment centre. In the
longer term, important opportunities are expected in
pollution prevention and waste minimisation services,
CFC alternatives and disposal, air quality monitoring
and vehicle emission. The government of Malaysia is
currently reviewing monetary strategies for promoting
pollution control, such as preferential interest rates for
industries using environmental friendly technologies.
In the Philippines, the total market for water and
wastewater pollution control equipment was about
$15.8 million in 1990, up from $13.81 million in 1989. It
is projected to grow annually at 15-25 per cent from
1990-1995 (US Foreign Commercial Service, 1991). Low
cost, simple, manually operated technologies are best
suited for the current conditions in the Philippines.
More sophisticated treatment plants run at low
efficiencies due to operational problems. There will
also be a need during the next decade for more
consultants to design treatment systems for MNCs and
government. Most industrial effluent is untreated or
only partially treated and discharged into inland and
marine waterways. Sedimentation tanks are the most
commonly employed physical treatment technology
where systems are employed at all. Aeration and
activated sludge are the most common biological
processes used, primarily in large installations, while
chemical treatment is not commonly used. However, oil
refineries te nd to control ef fluent pollution to
international standards and are among the largest
purchasers of water and wastewater control systems.
Some of the equipment used by oil refineries includes
instrumentation, air flotation units, pumps, oil/water
separators, and incinerators.
Although most industry in the Philippines can
afford to invest in treatment, some smaller food
processing, and textile industries are expected to
encounter difficulties in assuming increased costs of
water pollution control. The beverage, chemicals,
pharmaceuticals, electronics, metals and automotive
sectors are generally seen as the sectors that can best
afford to invest in treatment. The World Bank, ADB
and other funding sources are currently helping to set
up financing mechanisms for industries primarily
through the Development Bank of the Philippines. The
local manufacture of water pollution control equipment
is currently limited to low technology components such
as small pumps, and piping and valves. Aerators,
clarifiers, and floculators are locally manufactured,
except for their motors and reduction gears. The
wastewater equipment import market is dominated by
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purchases of filtering machinery, aerators, flocculators,
pumps, mixers and laboratory equipment. Development
assistance will remain a key source for environmental
investment in the Philippines over the next decade.
Plans are being drawn up for sewerage improvements,
rehabilitation of the Pasig River, industrial environmental
management, and air quality management in Manila
and other parts of the country, with the help of loans
and grants from foreign funding agencies. US AID is
also funding a $20 million five year industrial
environmental management programme.
Thailand’s total pollution control market is
expected to grow at a rate of 20-25 per cent per year
during the 1990s, reaching $1.5 billion by 2000, with
water pollution control equipment accounting for a

significant share. There are opportunities in industrial
waste minimisation, materials recycling systems, turn
key wastewater treatment system for municipalities,
water testing and analysis equipment. Total private
sector demand for pollution control equipment, the
management of waste treatment facilities and consulting
services is some $210 million a year. Large
manufacturers, particularly those in the oil, pulp and
paper, and cement sectors are the major buyers of
pollution control equipment in the private sector. The
market for environmental goods and services among
small private sector companies is expected to remain
underdeveloped in the near term although cooperative
efforts are increasing to make the waste treatment more
cost effective (Box 19.7). The Thai government and the

B ox 19.7: Joint W astew ater Treatm ent P lants and Tanneries in B angkok: A Sm all- and
M edium -Scale Industry R esponse to Sustainable D evelopm ent
There are thousands of small- and medium-scale
industries (SMIs) scattered throughout both urban and rural
areas in Asia and the Pacific. These industries are an
important source of employment for low-income earners,
provide a large share of industrial output and supply critical
products and services within the industrial and agricultural
processing sectors. Although SMIs are not the major
polluters in most subsectors, it is clear that the problem of
industrial wastes and pollution in the region is not that of
big industrial units alone. SMIs often pollute more per unit
of output than large firms operating in the same sector.
Moreover, they are often located in densely populated areas
of the cities, and their emissions are discharged untreated
into nearby drainage canals or ponds, leading to seepage
and contamination of water resources with hazardous
wastes and toxic chemicals.
Making SMIs less pollution intensive has proven
very difficult. Technologies used in production are often of
a low level, leading to wasted resources, high pollution
levels and dangerous and unhealthy working environments.
The small production scale frequently increases the cost of
pollution control, making it financially difficult for SMIs to
adopt higher technology pollution abatement. Their poor
access to financial resources also makes it difficult for them
to upgrade technology or install end of pipe treatment
systems. SMIs management often fail to see the multiplier
effect of environmental degradation by the sector. Limited
access to information constrains their awareness of
environmental hazards and the availability of the technical
and financial resources to reduce pollution.
On the other hand, government environmental
agencies ha ve found it di fficult to moni tor the
environmental performance of SMIs given the high
enforcement costs and manpower requirements presented
by their large number and dispersed location. Many small
firms may not even be known to any government
environmental agency. The large number and dispersed
location of SMIs also renders centralised waste treatment
facilities unfeasible in many cases. In order to reduce the
pollution intensity of SMIs, government’s throughout the
region are attempting to consolidate new small-scale
industry in industrial parks where centralised wastetreatment facilities can be provided, residuals can be

recycled or reclaimed and air, water and noise-buffer zones
can be established. At the same time, older SMIs are being
encouraged to relocate into areas with collective treatment
facilities, or to undertake through industry associations or
managers of industrial estates, common treatment facilities.
In Thailand, SMIs are beginning to recognise the
need to bring smal l industri es into environmental
compliance and to turn to common treatment facilities as
the most viable and cost effective option for treating wastes.
For example, a group of over 80 tanneries in Bangkok have
set up their own joint wastewater treatment plant to reduce
the environmental hazards of their chromium-filled
wastewater. While not 100 per cent effective, the tanneries’
cooperative effort to treat their wastewater is one of only
two such joint efforts to treat industrial wastewater in
Thailand. The plant can treat about 2,500 cubic metres of
wastewater per day. Wastewater from the tanneries is piped
into five large cement ponds for the primary sedimentation
period. It then flows into the next three ponds, where
oxygen is added through aeration. The aerated water is
pumped into three circul ar tanks for secondary
sedimentation. It then flows into a large pond before being
released into the underground pipe system connected to a
public canal which flows directly into the Gulf of Thailand.
The dry toxic waste and sludge left in the tanks, totalling
ten tonnes a month, is pumped out, made into dry cubes,
and sent to the Samae Dam Hazardous Waste Treatment
Plant run by the Ministry of Science, Technology and
Energy.
The Tannery Cooperative charges each tannery a
wastewater treatment fee, calculated from the weight of the
raw hides brought in by each tannery, at approximately
Baht 500 per ton. Additional donations are requested from
members when the Cooperative needs funds for new
projects. By agreeing to pay a uniform rate for water
treatment, the tanneries see the charge as a part of
operating costs and do not feel they are sacrificing their
competitive edge. The treatment plant was constructed
with money collected from all tannery cooperative
members. A similar treatment plant is under construction at
another Bangkok location. It will be able to treat 15,000
cubic metres of water a day. The Cooperative has invested
over Baht 200 million in the two wastewater treatment plants.
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Bangkok Metropolitan Administration are embarking on
large environmental infrastructure development
schemes, mainly in the areas of sewerage, refuse
disposal and hazardous waste control. For instance, the
Ministry of Interior is planning to build centralised
sewage facilities for five cities along the Chao Phraya.
The Industrial Estate Authority of Thailand plans to
invest in centralised wastewater treatment in many of
the industrial estates it runs.
India also offers strong environmental business
prospects (Department of Commerce, USA, 1991). The
total Indian market for pollution control probably
amounted to $400 million in 1990, and could grow to
$600 million by the year 2000 provided the government
steps up the pace of enforcement. The state of
Maharashtra, India’s most industrialised state, offers the
largest potential market in the country. A sizable
portion of environmental spending goes to pollution
control equipment, particularly for end-of-pipe
treatment. According to the Federation of Indian
Chambers of Commerce and Industry pollution control
equipment purchases totalled an estimated $135 million
in 1991, compared to a mere $6 million for consultancy
services. Air pollution ocntrol equipment purchases
alone amounted to some $80 million, with some 60 per
cent of the demand for these equipment taken up by
sales to coal fired power stations and cement plants. In
terms of water pollution control, the largest demand is
from the sugar sector, followed by pulp and paper,
distilleries, and to a much lesser extent, fertilisers and
oil refineries. Figures from the Federation of Indian
Chambers of Commerce and Industry on the installation
of air and water pollution treatment facilities across
different sectors still reveal an extremely low level of
compliance: only about 50 per cent of large and
medium scale industries have provided complete or
partial emission or effluent control systems. Moreover,
many of these systems do not achieve stipulated
regulatory standards. While small scale industries have
not yet been subjected to rigorous pollution control, the
authorities are encouraging such industries to cluster
together and to install and operate common effluent
treatment plants. The 1991 Public Liability Insurance Act
imposes strict liability on companies for death, injury or
property damage arising from the discharge of
hazardous substances. Indian law also holds company
boards and managers personally liable for accidents.
More than 40 Indian companies are involved in the
manufacture of basic air and water pollution control
equipment for large and medium-sized industrial units.
A number of these firms are affiliated with North
American and European firms. There are also a variety
of companies serving the small-scale sector. However,
by comparison relatively little attention has been paid
to hazardous wastes, contamination of groundwater,
and minimising or disposing of solid industrial wastes.
Japan has the second largest national
environmental market in the world. The market for
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environmental services, pollution control and waste
treatment in Japan was about $24 billion in 1990,
compared to $78 billion in the US, $17 billion in
Western Germany, and $10 billion in France. Japan’s
environmental market is expected to grow to
$39 billion by 2000 (OECD, 1992). Japan is not only a
major source of demand for new and improved
environmental technologies, but a major exporter of
such technologies. Japan exported about $5 billion in
environmental products in 1992 – about 1.7 per cent of
an estimated world environmental products and
services market of $295 billion.
Japan has already gone a long way toward
controlling its industrial air pollution problems. The
business sector has responded to air pollution
regulations by introducing low-sulphur crude oil, LNG,
and the like to reduce air pollution from sulphur
oxides. Industries also employ advanced pollution
control techniques, such as heavy fuel-oil
desulphurisation equipment and unleaded gasoline
processing equipment, as well as use low-sulphur
crude oil (in the oil refinery industry), flue-gas
desulphurisation equipment and exhaust gas
denitrification equipment. Eighty per cent of the world’s
desulphurisation equipment and denitrification
equipment have been installed in Japan. Further,
Japanese diesel truck and bus manufacturers are now
under pressure to meet NOx reduction requirements of
17 and 35 per cent by 1994-95 for heavy and light duty
trucks, respectively. Longer term reduction goals have
been set at 38 and 50 per cent, respectively. Much
progress has also been made toward controlling water
pollution problems. For instance, Japan introduced the
coagulation and sedimentation method and activated
sludge treatment method as early as other industrialised
countries. However, at the end of fiscal year 1990, only
44 per cent of Japanese residents were served by
centralised sewage treatment and only 62 per cent had
flush toilets.
Most environmental spending in Japan over the
next few years is expected to concentrate on industrial
waste management, municipal refuse collection and
disposal and sewerage collection and treatment. This
reflects Japan’s growing volumes of household
commercial and industrial refuse and lack of space for
landfills and new waste disposal sites or facilities. New
laws promulgated in 1991 to promote recycling have
also placed a greater onus on business to minimise
waste within the production process and produce
goods that can be recycled.
The market for energy conservation/efficiency
equipment and CO2 reduction/removal technology is
also expected to grow as Japan attempts to meet its
commitment to hold CO2 emissions to 1990 levels by
the year 2000. New markets for alternative washing
processes in areas such as the electronics industry and
refrigeration system manufacturing are also expected to
emerge as industry and the public are weaned off CFCs.
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Australia’s sizable environment market reflects
the predominance of mining, agriculture, and secondary
processing in the economy – all areas that require high
spending in environmental management. The mining
sector alone accounts for about 5 per cent of
environment-related expenditures. The chemicals, food
processing, and plastics industries are yet another
growing market for environmental equipment.
Recycling and waste reduction-related environmental
goods and services, environmental consulting and
pollution monitoring are growing needs. States, local
governments, and statutory authorities in Australia
spend between A$2.4 billion and A$4 billion a year in
sewerage and waste management improvements and

B ox 19.8:

maintenance. In addition, the private sector spends
about another A$1 billion on cleaner production, air
and water treatment, environmental audits, EIAs, mine
rehabilitation, and testing and analysis. Some
innovative Australian technologies have been
developed in household wastewater treatment, CFC
recovery technology and bio-remediation. However
much environmental equipment is imported.
In the territory of Hong Kong, which has a long
history of recycling and recovery activities (Box 19.8),
annual government spending on environmental
infrastructure, refuse collection, planning, and operation
of the sewerage system is estimated to total more than
$400 million. Most expenditure to date has been on

R ecycling Industries in H ong K ong

Hong Kong has a long history of recycling and
recovery activities. The recovery of ferrous metals and steel
has long been practised. Glass recycling was once an active
business but now is declining. Recycling activities with
respect to waste paper, aluminium cans and plastics are
relatively extensive, but the full potential of recycling is not
being realised.
The recycling of waste paper, aluminium cans and
plastics in Hong Kong is largely export oriented, with small
scrap dealers and scavengers playing a significant role in
the collection of the various materials from waste. The
scavengers include the refuse collectors (who remove the
paper and other valuable materials such as aluminium cans
from the collected waste) and individuals (mostly elderly
people) who sift through the litter bins and refuse
collection points near markets, shops, supermarkets or the
beaches. Most of the individual scavengers are independent
operators who support themselves wholly or partially by
selling the recovered waste materials to small salvage
dealers. While some of the small salvage dealers get their
wastes from scavengers, some also obtain wastes from
industrial sources, mainly printing works and paper
products factories. They usually work on a contract basis
using their own labour and transport and carry out simple
processing such as baling of the collected and separated
waste paper, aluminium cans and plastic film.
Secondary material processors are responsible for
the export of the collected, sorted and baled materials. This
tier of recycling activities includes the recycling operators
and the salvage exporting companies who have extensive
connections with overseas processing industries. The social
service and voluntary organisations also play a
supplementary role in the recycling industry. For example,
schools, community centres and environmental groups have
organised collection programmes for old newspapers, other
paper wastes and aluminium cans. Most of the collected
material is exported and not processed locally. People’s
Republic of China is the largest market for plastic waste and
waste paper.
Most of the baled waste paper is sold to the
exporting companies who in turn sell and deliver them to
the processors in other countries, usually in South-East Asia.
However, a minority of small salvage dealers sell the baled
waste paper directly to local paper manufacturing factories.

In 1994, about 60 per cent of the waste paper collected in
Hong Kong was exported. There are four factories in Hong
Kong that process 100 per cent recycled paper. The
principal products from these factories are paperboard,
industrial packing and corrugated paperboard.
There are around 40 recycling firms engaged in the
recycling of plastic waste. These buy the plastic waste from
scrap dealers or collect the rejects and cuttings from the
local manufacturers of plastic products. Some of the firms
also buy the post-industrial scrap from other countries such
as Japan and the United States. The scale of operation for
individual firms is small, often less than 100 tonnes per
month. The end product is the recycled plastic pellets
which are sold either to local firms in the plastics
conversion industry or overseas as part of the raw material
for manufacturing plastic wares or packaging materials such
as plastic bags. Unlike waste paper and plastic, all the
collected aluminium cans from the small salvage dealers are
exported through the salvage exporting companies as there
is no company in Hong Kong producing aluminium cans.
The expansion of recycling activities is currently
restricted by a number of factors including general
uncertainties in the economics of recycling. Separation of
wastes would reduce the cost of collection and separation
to the scrap dealers. Consumers in Hong Kong appear
willing to cooperate with voluntary separation of wastes if
given the lead by the authorities and if the system was
made convenient by locating collection centres close to
homes and providing plastic bags for plastic wastes. In a
trial study of public involvement in the collection of plastic
wastes at a housing estate in January 1991, 71 per cent of
the households participated. However, many small sized
manufacturers are reluctant to participate in such a scheme
on account of the shortage of space. Source separation
also requires the ability to identify the different materials
and this is difficult with some waste materials. Other
difficulties for the recycling industry in Hong Kong include
technical problems in the collection and separation of some
types of waste, lack of knowledge and management skills
among the small scale dealers, investment costs in
reprocessing machinery, lack of comprehensive recycling
infrastructure, and consumer and manufacturer perceptions
of products made from reclaimed materials as inferior to
virgin material.
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landfills and sewage treatment. For instance, a joint
venture contract valued at $500 million over 25 years
has already been awarded to Browning-Ferris Industries
(U.S.) to build and operate a landfill in Hong Kong. A
sewerage infrastructure of more than one billion dollar,
three refuse transfer stations and a centralised chemical
waste treatment centre are already in operation.
Low fines as well as a lack of staff for enforcement are said to be two of the main factors limiting the
market for environmental goods and services in Hong
Kong. Many companies, especially those caught for air
pollution, find it cheaper to pay fines than to invest in
pollution control. More recently, the Environmental
Protection Department has been publishing a list of
companies prosecuted under environmental laws each
month, in order to shame companies into action. While
the scheme does not appear to have had a great impact
on most firms, it has inspired some of the worst
offenders to improve.
Environmental protection is an emerging concern
in Pakistan and Sri Lanka. The industrial sectors in
these two countries are still small, but are expanding.
Some of the most polluting industries are those
manufacturing chemicals, pesticides, textile,
pharmaceutical, cement, electrical, and electronic
equipment, glass, ceramic, pulp, paper board, and
leather tanning. Industrial wastewaters are generally
dumped untreated into drainage and stream channels
or near to the industry site. For example, in Sri Lanka
less than 5 per cent of industries use any form of
treatment of process wastewaters prior to discharge
(Government of Sri Lanka, 1994). When wastewaters
are treated, the most common form of treatment
comprises chemical coagulation using polyvalent
cationic inorganic salts such as aluminium sulphate, pH
adjustment using calcium hydroxide (lime) and/or
chemical flocculation (sometimes aided by the addition
of organic polymers). This is followed by solids
separation by gravity sedimentation. In addition, there
are a number of biochemical treatment systems based
on the activated sludge process. The operation and
maintenance of these treatment systems is in many
cases poor for a variety of reasons, including
inadequate technical knowledge and training,
unacceptably high operating costs (either in chemical
usage or energy input), and inappropriate design and
construction. Moreover, treatment systems generally
are applied on an end-of-pipe basis without sufficient
attention to the need and benefits of segregated stream
treatment.
Growing industrial production, lack of hazardous
waste treatment and disposal capability are leading to a
series of major environmental issues. Virtually no
facilities exist for off-site disposal through methods,
such as solvent recovery, oil recovery, incineration, or
physical or chemical treatment. The country has only
three special industrial waste landfill sites and three
major municipal landfill sites accepting industrial
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wastes. Air pollution is also a growing concern in urban
areas as industry, motorised transport and electric
power generation increase. Arrangements are being
made under World Bank assistance to set up common
treatment plants at Sri Lanka’s two major industrial
estates – Ekala-Ja industrial estate in Gampaha district
and Ratmalan industrial estate. Five million dollars (US)
are available for waste minimisation and pollution
control purposes in the country. Industries can obtain
up to $10,000 as a grant for hiring consultants to
develop waste minimisation and end-of-pipe treatment
programmes. In addition, once the pollution prevention
and control programme is accepted, industries can
obtain up to $50,000 as a soft loan.
Pakistan’s National Conservation Strategy (NCS)
envisages an Environmental investment over ten years
of Rs.150.7 billion (Government of Pakistan, 1991). It
covers 14 broad areas, and will increase the share of
GNP allocated to environment-related efforts from 4 to
8 per cent.
In Central Asia, Government capital investments
in environment conservation and natural resources
management were Rouble (R)431 million in 1991 and
investment assigned for rational utilisation of land and
water resources and pollution control of the
atmosphere was R327 million. Reduction of negative
consequences of air pollution is attained by means of
constructing gas and dust collectors, liquidation of
polluting sources, introducing low waste technologies,
utilisation of toxic matter from industrial gas emissions,
utilisation of the ecologically clean substances.
However serious problems are being experienced in
monitoring of the environment due to the lack of
equipment, chemicals and specialists in many branches
of industry. Monitoring equipment is getting more and
more outdated, new equipment is not procured and
new technologies are not being developed due to lack
of capital.

IV. RO LE O F B U SIN ESS A N D
PRO FESSIO N A L O R G A N ISATIO N S
Business charters and programmes for
sustainable development have become commonplace
over the past few years. Individual corporations,
committees, manufacturing associations and chambers
of commerce have increasingly taken to drafting
guidelines defining how business should relate to the
environment.
For example, the Business Council of Australia
has an environmental committee and has developed
position papers on a business perspective on
sustainable development. Moreover in May 1991, the
Business Council of Australia formed the Environmental
Management Industry Association (EMIA) of Australia
with the support of the federal government. The EMIA
acts as a representative for corporations, organisations
and individuals involved in the local environmental
management field. The EMIA is expected to function as
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a link with government, foster private sector
collaboration, promote R&D, and increase trade
particularly with Asia.
Similarly, in Japan, the Federation of Economic
Organisations (Keidanren) – with 900 representative
Japanese enterprises for members – announced its
Basic Policy on Global Environmental Problems in April
1990 and compiled the Keindaren Global Environment
Charter in April 1991, prescribing action standards for
Japanese enterprises to follow in their environmental
approaches. Keidanren first established a Committee on
Environment and Safety in the 1950s. This committee
now has some 100 members, and three sub-committees
on environment, waste and safety. It has set up a task
force on issues such as the transfer of technology (with
special emphasis on People’s Republic of China) and
debt for nature swaps.
While some of the initiatives undertaken by these
business organisations are voluntary (Box 19.9), most of
these are reactive, undertaken primarily in response to
new laws or regulations. For instance, one of the first
acts of the Environment Committee of the Hong Kong
General Chamber of Commerce was to lobby against a
proposal for a levy on chemicals to pay for a new
centralised chemical waste treatment facility, which was
planned to open in 1992. Since then, however, the
Committee has undertaken more proactive initiatives,
including the promotion of the ICC Business Charter for
Sustainable Development in Hong Kong. To date, it has
succeeded in persuading some 32 local companies or
business associations to become signatories. It also
plans to lobby to extend the polluter pays principle to
all industry.
In India, the Confederation of Indian Industry
(CII) has formed an environment committee and is
seeking a voice in the formation of government
environmental policy and regulation. To date, its
demands include greater use of financial incentives by
government, cooperation between government and
industry on setting pollution standards and target dates,
and a general agreement that environmental regulation
should not stifle economic growth or new emerging
business opportunities.
The CII has also carried out a study into
electricity transmission/distribution losses in India,
which average 21 per cent compared to 6 to 8 per cent
in industrialised countries. At the request of the
Department of Power the CII has taken the state of
Karnatka as a test case and suggested remedial
measures for reducing power losses. The recommendations of the CII task force are expected to reduce
combined transmission and distribution losses during
their peak hours by about a third. The investment
needed to achieve this reduction is Rupees 1.9 billion at
1990 prices; the savings to the electricity board plus the
avoided cost of increased generating capacity and the
value of extra annual industrial production will total
Rupees 9.7 billion.

19.4:

A number of enterprises have supported the environmental
cause in Asia-Pacific.

Organisations like the CII, the National
Productivity Council and the Indian Chemical
Manufacturers Association (ICMA) also offer
consultancy for safer and cleaner technologies. ICMA, a
representative body of 250 chemical manufacturers
of fers a scheme to improve saf ety, health and
environment. One of its goals is to develop and
produce chemicals that can be manufactured,
transported, used and disposed of safely.
The Indonesian Chamber of Commerce and
Industry established the Environmental Management
and Information Centre (PIPLI) in August 1988. The
PIPLI employs two dozen specialists to train the private
sector in environmental management techniques. PIPLI
is also lobbying the government to cut or lower duties
on the import of pollution control equipment.
The first industrial environmental committee set
up within the Federation of Thai Industries (FTI) – the
largest and only officially recognised private sector
industrial organisation in Thailand – was the Pulp and
Paper Environmental Committee. The committee was
formed in 1993 as a subsection of the FTI’s Pulp and
Paper Industry Club Group, with the assistance of the
USAID-funded Industrial Environmental Management
Programme (IEM).
Currently there are approximately 50 pulp and
paper mills throughout Thailand. The pulp and paper
industry generates huge volumes of wastewater, often
discharged untreated into waterways. Most plants have
few financial and technical resources to devote to the
introduction and implementation of environmental
management and new technology.
Among other things, the committee conducts a
monthly meeting that disseminates information to most
Thai pulp and paper companies through reports to the
Pulp and Paper Association, and publishes a quarterly
newsletter which is sent to more than 3,000 people in
Thailand. The newsletter, which contains information
about environmental technology, problems, solutions,
and information resources, has become a model
newsletter for other industries. The committee also
conducts two or three technical seminars each year, and
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B ox 19.9:

R esponsible C are P rogram m e in South-East A sia

The gradual introduction of tougher environmental
legislation together with a growing public awareness of
environmental issues in South-East Asia has led to some of
the Region’s chemical industry associations adopting the
Responsible Care Programme – the chemical industry’s
voluntary programme of self-regulation.
The Programme was first adopted in Canada in
1984, and was later adopted throughout Western Europe,
the US and Australia. Responsible Care programmes vary
from country to country and are designed to reduce the
public’s perception that it has been unwillingly put at risk
by the industry and to show that the chemical industry can
voluntarily put measures into place for the effective
management of raw materials, products and processes.
Commitment to Responsible Care is demonstrated by the
signing of a set of Guiding Principles by a company’s chief
executive. The signatories promise to make continuous
improvements in health, safety and environmental
performance an integral part of overall business policy and
that all employees and contractors will be made aware of
this. The Guiding Principles also require companies to:
●
ensure that its operations do not present an
unacceptable level of risk to employees, customers,
the public or the environment;
●
provide relevant data on the hazards of chemicals to
its customers, urging them to use and dispose of
products in a safe manner, and make such
information publicly available on request;
●
incorporate Responsible Care into the planning
processes for new products, processes and plants;
●
increase the emphasis on the understanding of
products and their potential hazards;
●
comply with all legal requirements;
●
be responsive to legitimate concerns in the local
community; and
●
work with regulators to encourage equal and
attainable standards.
These principles are to be achieved through the
phased implementation of a set of Codes of Practice
developed by task forces comprising company personnel
who are experts in the areas covered by the codes.
Within South-East Asia, a lead has been taken by the
Singapore Chemical Industries Council (SCIC) which
introduced Responsible Care to its members in 1991. The
Chemical Industries Council of Malaysia (CICM) followed
suit at the end of April 1994, launching a Responsible Care
programme modelled closely on that of the Singaporean
chemical industry. The ASEAN Chemical Industries Club
voted to adopt the Programme at its board of directors
meeting in Singapore in November 1994. The chemical
industry associations in Thailand, Indonesia and the
Philippines are expected to adopt the Programme soon.
Within Singapore, in deference to sensitivities of
local members, adoption of the SCIC’s Programme is not an
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obligation of membership. This policy, however, will be
reviewed in the future. The SCIC has identified two critical
areas for performance improvement: distribution of
chemicals and emergency response. Distribution was felt to
be important because of the large number of third-party
contractors used by chemical companies; emergency
response was made a priority partly because the Singapore
government was introducing its own national plan. An
employee health and safety code will be drafted next. The
SCIC has already completed an employee communication
package on Responsible Care that will be used by SCIC
members to improve worker’s understanding of the
initiative.
In Malaysia, the CICM’s Programme is voluntary
because of the costs involved and because the concept is
new to some companies and will take time for them to be
convinced of its benefits. The CICM, however, has decided
to set a date by which participation in Responsible Care will
be compulsory for all its members. To date, the CICM
published an introductory paper on Responsible Care and
developed six Codes of Practice in consultation with the
Malaysian government. The six codes cover: 1) Community
awareness and agency response (including community
right-to-know policy), 2) Research and development,
3) Manufacturing, 4) Transportation, 5) Distribution, and
6) Hazardous waste management. The CICM hopes its
members will be able to adopt all Six Codes of Practice by
1999 and is also encouraging companies which do not
currently belong to the Council to sign up for the
Programme. Further motivation to join is provided by the
Malaysian government’s plans to introduce a Chemicals Act
which will regulate all aspects of the production, handling,
and use of chemicals. Discussions between the CICM and
government departments have been taking place for some
time.
To a large extent, the drive for Responsible Care
came from large multinational companies that needed to
adopt the Programme as part of corporate policy. All the
large multinational compani es have subscribed to
Responsible Care and their overseas subsidiaries are usually
required to do the same, regardless of the stage of the local
country’s development or legislation. Major Western
chemical companies are including in their reports ‘success
stories’ at their Asian plants in an effort to show that they
will employ environmental standards in South-East Asia just
as strict as those back home. For instance, Dow’s first
global environmental report, ‘Building Toward a Sustainable
Future’, published in 1993, says clean technologies have
been introduced in its manufacturing plants in Mab Ta Phut
in Thailand and Merak, Indonesia. Working with joint
ventures partners, the plants include a ventless polyol
reactor to eliminate air emissions and zero process water
discharge for polyol and latex plants.
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conducts plant tours for members twice a year in order
to demonstrate effective environmental technology in
action, exchange new ideas and foster industry
technical relationships. In addition, the committee is
working with Kasetsart University, assisted by North
Carolina State University’s Wood Science Programme, to
establish a Wood and Paper science technology
programme.
The FTI also has an Industrial Environmental
Management Division, which was set up with funding
from USAID. The Division aims to spread awareness
about industrial pollution and to encourage investment
in needed pollution control technology. The
programme also tries to educate industry about forms
of clean technology that can help minimise the volume
of pollution produced during production. It aims to set
up an environmental information system for industry, a
reference library, hold workshops, seminars, and
technical assistance programmes with US organisations
and Thai research groups in areas of industrial pollution
controls, toxic and hazardous waste management, and
worker safety and health.
Philippine Business for the Environment,
founded in 1992, intends to take the lead role in
introducing the concept of corporate environmentalism
to the local business community through promotion of
clean production, disaster management activities, and a
regulatory regime. Its long term goals include
development of clean production in small and mediumsized industries and the creation of an eco-logo for
environmentally friendly products.
In Malaysia the textile and metal finishing
industries are also moving towards compliance with the
national effluent regulations. The Textile Manufacturing
Association recently formed a pollution control
technical committee to advise companies on how to
comply with national environmental quality regulations.
The Metal Finishing Society of Malaysia is holding

meetings with the Department of Environment to
discuss a proposed plan to relocate a large number of
such factories into a special industrial estate with
centralised wastewater treatment facilities. This project
would cost about $5 million to construct.
A group of local and foreign companies set up
the Malaysian Business Council for Sustainable
Development in early 1992, as a link between
government and business community in national and
global efforts toward sustainable development. The
Council’s objective is to complement the Government’s
efforts by providing platforms to educate and
encourage organisations towards being more committed
and responsible in saving the environment.
In Singapore, the National Council on the
Environment (NCE) was formed in 1990. It was a
private voluntary organisation comprising distinguished
persons from the private and public sectors. The main
tasks of the NCE were to promote public awareness
and interest in environmental pollution issues and
seeking public cooperation in protecting and improving
the environment. The NCE had therefore been actively
involved in the organisations of education campaigns,
programmes, seminars and various events to raise
awareness of environmental issues and to encourage
participation by the business sector and the community
in environmental protection and improvement work.
The Singapore Association for Environmental
Companies (SAFECO) was launched on February 25,
1994. SAFECO was formed as a result of a joint
initiative by the private sector and the Ministry of
Environment. SAFECO’s mandate is to strengthen
the environmental industry in Singapore, and to
develop Singapore as a centre of environmental
technologies and services for the regional market. It
assists local companies to develop environmental
policies and business practices, organises training and
professional examinations on subjects relating to

19.5:
Enterprises using
clean technologies
help protect the
environment.
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B ox 19.10: Engineering N etw ork for Sustainable D evelopm ent
An engineering network for sustaina ble
development is to be established in South-East Asia. The
Federation of Engineering Institutions of South-East Asia
and the Pacific (FEISEAP) resolved to establish the network
at its General Assembly in Melbourne in April 1994.
Representatives from the 13 member countries agreed to
appoint national coordinators in each country who would
recruit suitable network participants. The network will be
set up to encourage the transfer of environmentally
sustainable technologies throughout the Region. It is
designed to be a pilot scheme for other regions in the
world. In addition, FEISEAP also plans to set up a special
centre for sustainable development in the Region.
However, no decision has yet been made either on its

environmental management, engineering and systems,
and monitors market trends and technological
developments.
The Federation of the Pakistan Chamber of
Commerce and Industries (FPCCI) will soon be
implementing a two phased pollution prevention
programme for highly polluting industries.
Professional organisations have also been making
efforts to promote sustainable development through
training, information exchange etc. (Box 19.10). Further,
the Institute of Engineers, Metropolitan development
agencies and some universities, are quite active in a
number of countries of the region in organising
seminars, workshops, and educational programmes on
environmental matters. Some have, in addition,
sponsored studies for preparing the state of the
environment in selected cities.
A number of scientific research and development
(R&D), organisations such as the Pakistan Space and
Upper Atmosphere Research Commission (SUPARCO)
and the Pakistan Council of Scientific and Industrial
Research (PCSIR) are engaged in monitoring the
environment in the Mega-city of Karachi for pollutants
from automobiles and industry (especially Refinery,
Steel Mills, Cement) and Lead-Acid Battery and
concentration of ozone at ground level. The interaction
between public sector R&D, private sector, universities
and the environment regulatory agencies leaves much
to be desired. This is an area where more progress will
have to be made to get the best from what is already
available in the countries of the region.

V.

C O N C LU SIO N

Environmental consciousness is slowly taking
roots in industry and business in the Asian and Pacific
region. Japan is leading in the area by not only actively
pursuing environment conservation policies but also
developing new technologies for implementation of
these policies. Countries like People’s Republic of
China, India and Indonesia represent large markets for
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location or its funding. When established, the centre would
be one of several such centres which already have been set
up around the world specifically to develop environmental
engineering skills in less developed countries. A focus of
activities of the centre in South-East Asia would be on the
education of engineers.
The regional network and the centres are an
initiative of the World Engineering Partnership for
Sustainable Development, which is a group within the
World Federation of Engineering Organisations (WFEO).
The partnership was formed in 1993 following the Earth
Summit in Rio de Janeiro to mobilise engineers in support
of implementing Agenda 21.

environment-related industry. Malaysia, Singapore and
Hong Kong have made good progress in the field.
Singapore may even become a centre for the region for
environment-related equipment and services.
There is a tremendous scope for development of
environment discipline among most of the industry,
especially small-scale industry in the region. Even the
relatively large business houses follow a reactive rather
than a pro-active approach in addressing environmental
problems. Businesses, particularly Western and Asian
multinational corporations, have a particularly
important role to play in sharing information,
promoting the transfer of pollution abatement and
environmental protection technology, and helping train
people at all levels of environmental management.
Employees require training in storage, handling and
disposal of toxic materials and in responding to
emergencies.
Financial institutions in the banking and
investment sector also have a key role to play in
achieving ‘the greening of business’ throughout the
Asian and Pacific region. The training of key personnel
in the financial sector is of high priority. Such training
should encourage lenders and investors to recognise
and stress the importance of good environmental
management in their client companies, not only for the
sake of the environment but also from the point of
view of improving the ‘bottom line’ and thereby
minimising their own exposure and credit risk.
The World Bank, ADB and other agencies have
been very active in sponsoring environment control and
conservation related projects in the Region. There is,
however, more need for redoubling the efforts which
go toward development of indigenous capabilities in
the countries of the region in terms of expertise,
equipment manufacture, the design of environment
pollution abatement projects, and other aspects of
environmental management. This would call for
assistance from countries within the Region as well as
from the developed world outside the Region.
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Harnessing community commitment is basic to environmental care.
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I.

IN TRO D U C TIO N

Non-Governmental Organizations (NGOs) in the
countries of the region have proved to be a formidable
force in championing the cause of environment. NGOs,
Youth, Women and indigenous people collectively as
well as singly as groups, have stood out as ardent
supporters of environmental concerns and are destined
to play even bigger and more vigorous role in the
future.

II.

N G O RO LES A N D AC TIV ITIES

NGOs, operating at local, national and regional
levels, have emerged as a major player and partner in
both development and conservation activities in the
Region. In particular, NGOs have spear-headed
advocacy and action programmes aimed at better
environmental safeguards, environmental policy and
law reforms, environmental education, as well as
change of personal attitudes and conduct for a better
environment. The multitude of roles played by NGOs
in environmental field can be broadly described as
follows:

A.

A s Pressure G roups and for
M obilizing Public O pinion

The role of NGOs in mobilizing public opinion
on environment and development issues is amply
demonstrated by hundreds of such activities and
programmes undertaken by NGOs in India where
NGOs have played a vital role in raising awareness
about the issues related to environment and
development, and in mobilizing people to take action.
They have employed a variety of techniques and
media. The Kerala Sastra Sahitya Parishad, which was
the catalytic agency involved in mobilizing public
opinion against the Silent Valley hydro electric project,
uses traditional and folk media to communicate its
messages. The Narmada Bacho Andolan has brought
together scattered voices of protest against the
damming of the river Nar mada and has raised
awareness not only in the affected area and in the rest
of India, but also among the international community.
A coalition of NGOs has worked with local
organizations representing 90,000 people who were to
be displaced by construction of the Narmada dams. The
coalition challenged the technical analysis carried out in
respect of the dams. The Vivekanand Kendra, Tamil
Nadu, trains hundreds of workers in the fields of health,
education and development. A major focus of its
activities is in Arunachal Pradesh where it runs 14
residential schools for tribal children. The People’s
Commission on Environment and Development
(PCED), New Delhi, is a forum created to bring
together and articulate citizens’ concerns to put before
the Earth Summit. PCED now continues as a policy and
advocacy forum, conducting country-wide public
hearings on key issues of environment and
development (Government of India, 1992). On another
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front, a number of Indian NGOs came together in 1994
to form a people’s movement to save the Taj Mahal,
India’s best known monument, which is under threat
from industrial (air) pollution.
Similar successes have been recorded by NGOs
in many other countries of the region. In Malaysia,
combined lobbying of Sahabat Alam Malaysia (SAM),
Environmental Protection Society of Malaysia (EPSM)
and the Malayan Nature Society, now renamed as
Nature Society of Singapore (NSS), managed to gain
enough public support to force the abandoning of the
Tembeling dam project in the country’s only national
park. The campaign against the Chico dam in the
Philippines inspired other campaigns in Malaysia and
Thailand when similar situations arose. Organizations
like EPSM, SAM and the Consumer Association of
Penang have played active roles in lobbying the
interests of displaced forest dwellers such as the Penans
in Malaysia.
Sometimes national NGOs have formed alliances
with regional or international NGOs in their campaigns.
While some of these alliances have been effective, this
has led to these groups being accused of blocking
development in their own countries with the support of
western environmentalists. In some cases, governmental
pressure, and even restrictions, have been imposed on
such NGOs.

B.

A dvocacy

NGOs play a crucial advocacy role in many
countries of the region. Such advocacy positions may
be taken on national or local issues, or on international
processes which produce clear national level impacts.
These advocacy positions are promoted through various
environmental campaigns, conducted in conjunction
with relevant agencies of the government or sometimes
even opposed to the views of government agencies.
Increasingly, however, government agencies have come
to respect and incorporate the views of well-established
NGOs which support their advocacy positions with
facts, figures and scientific assessments.
The Nature Society of Singapore (NSS) provides
an example. This organization carries out studies,
documents and promotes environmental issues in
Singapore and in the Region. Through its consultations
with the government of Singapore, NSS was, to a large
extent, responsible for the government’s historic
decision to set aside the 87 hectare Sungei Buloh Bird
Sanctuary, the first new allocation of land for a nature
sanctuary. In recent years, NSS has, to some extent,
been the voice of a growing number of Singaporeans
concerned about their own, the regional and the world
environment. These concerns found full expression in
October 1990 with the publication of the NSS “Master
Plan for the Conservation of Nature in Singapore”, and
the touring of a complementary public exhibition in
Singapore. The Master Plan has considerably influenced
the government’s thinking on environmental issues,
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Community involvement through an afforestation campaign.

leading to major adjustments in government policy and
planning. The NSS is now advising the government on
a wide range of concerns, including the fine tuning of
wildlife protection and trade law in the context of
Singapore’s status as a signatory of CITES (Inter-Ministry
Committee for UNCED Prep. Comm., Singapore, 1992).
The Haribon Foundation in the Philippines is
another noteworthy example. It covers science, legal
and environmental issues with strong research and
advocacy capabilities. Haribon has used environmental
law as an instrument to promote environmentally sound
reforms in development policies and practices in the
country. In 1990, it convened the Green Forum, which
brought together over 700 NGOs, people’s organizations
and church groups interested in a common action front
for environmental issues. The Haribon-Green Forum
has been conducting wide ranging consultations in
different parts of the Philippines, and has articulated
people’s interests to the government. For the NGOs,
this has become an opportunity for advocacy for issues
such as biodiversity conservation, land reform,
sustainable forestry and fisheries, and appropriate
technology (DENR, 1991).
Some NGOs have been so efficient and
technically sound in their advocacy positions and work
that they have become regular advisors to governments.
WWF Hong Kong, for example, provides expert advice
to the government and the private sector on
environmental impact assessment in Hong Kong (The
Conservancy Association, Hong Kong, 1991).
Another effective means of advocacy that NGOs
have adopted in several countries of the region is
people’s tribunals on key environment and
development issues. These tribunals are modelled on
judicial tribunals, but they lack any judicial powers;
however, their findings and rulings carry considerable
moral value. One of the best known initiatives in this
respect have been in India, where the Permanent
People’s Tribunal (PPT) entertains cases filed by
individuals or communities affected by environmental
degradation. The PPT hears the case (often the accused
do not appear to defend themselves) and its

judgements are delivered and widely publicized. The
PPT is described as an independent forum that
examines cases of people who are unable to find legal
justice through state law. The PPT conducts tribunal
sessions in different parts of India. In 1992, the session
was held in Bhopal, location of the world’s worst
industrial disaster in 1984. One outcome of the Bhopal
PPT was the establishment of a Centre for Research,
Information Exchange and Analytical Services on
Industrial and Environmental Hazards in Bhopal, which
will provide technical support to NGOs engaged in
advocacy issues on behalf of affected people (SouthSouth Solidarity, 1992).
Campaigns have also been used by NGOs in
promoting environmental causes. These campaigns may
be on a single subject such as the Save the Sea
Campaign of Japan which encourages school children
to express their vision and concerns for the sea, or they
could be on several related issues. Singapore promoted
several environment related campaigns supported by
both public authorities and NGOs (Box 20.1).
Some NGOs have combined their environmental
advocacy with advocacy on other, related issues, e.g.
health, human rights, social justice or consumer issues.
The consumer movement has been growing stronger in
this Region with the presence of active consumer
organizations such as the Consumer Association of
Penang (CAP), Malaysia, and the Regional Office of the
International Organization of Consumer Unions (IOCU),
also based in Penang. Sensitizing people about their
rights as consumers in the current market economy is
seen by these organizations as the first step towards
bringing awareness about their right to determine what
kind of environment they want to live in. IOCU has
launched several environmental campaigns, notably the
“Dirty Dozen” campaign against the continuing influx
into developing countries of hazardous pesticides
which are already banned in industrialized countries.
IOCU has also produced a valuable book, titled Till
They Have Faces: Women Consumers, in collaboration
with ISIS International, on women and consumer rights
(APDC, 1992).

C.

A w areness R aising

Most NGO programme activities concern, partly
or wholly, the raising of people’s awareness on
environmental issues. NGOs employ formal and nonformal educational methods, including inter-personal
communication, campaigns, mass media and other
methods (Box 20.2) to reach out to the public and
sensitize them on aspects of environment and
development.
In India, thousands of NGOs and communitybased organizations use a variety of means and
practices to raise people’s awareness on environment
and development issues. These include the Chipko
Movement which uses traditional forms (like the
Bhagvad Katha to impart the messages of forest
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B ox 20.1:

Environm ental C am paigns C reated the “G arden C ity of A sia”

The Republic of Singapore has managed to become
Asia’s cleanest city while offering its citizens the Region’s
second highest standard of living. It has now set itself the
target of becoming a model green city by the year 2000.
One of the major tools this city state employs in this drive is
enhanced public awareness.
Much of Singapore’s success in building a clean and
environment friendly city state has been achieved with
carefully planned public campaigns, which are used as an
instrument for social engineering. Singapore started
addressing environmental concerns as early as 1959. This
eventually became the 1968 “Keep Singapore Clean”
campaign, which was followed by a campaign to “Keep
Singapore Green”. Since the 1960s, Singapore’s public
health and environment campaigns have often been
launched on a war-footing and are even named like military
operations, e.g. “Keep Singapore Mosquito Free” and “The
Clean Public Toilet Campaign”. The accompanying table in
this box gives some of the themes for environment and
health related campaigns since 1968.
In the 1990s, there has been a shift away from using
laws and penalties as the primary means of achieving a
better environment. The trend now is towards using more
indirect, persuasive methods including awareness
campaigns, exhibitions, talks and other participatory
activities. An intense media campaign coordinated with an
education campaign in schools have proved to be very
potent tools for social engineering. There are also several
NGOs, such as the Singapore Nature Society, which are
engaged in environmental education and awareness work.
Singaporean authorities now want to take the
environmental campaign even further by addressing not
only issues related to nature, waste disposal and noise, but
also other effects of consumerist life styles. In recent times,
improved living standards and higher income levels have
encouraged material and energy intensive life styles. Now,
Singapore wants to cut down on consumption without
lowering living standards. The Singapore master plan for
the year 2000 calls for reducing carbon dioxide emissions,
improving energy efficiency and keeping daily garbage
production at 0.9 kilogramme per person.
Singapore’s Green Plan of 1992 envisages Singapore
to become by the year 2000 “a city with high standards of

conservation) and Narmada Bacho Andolan which uses
tribal theme songs to spread their campaign message
against the Narmada dam project to small, urban-based
groups who communicate on highly localised issues
and popular science and literacy movements which
include an environmental message into their awareness
programmes. The Centre for Science and Environment
(CSE) has used research programmes, surveys and
publications to raise environmental awareness at a
national level, particularly among policy makers and
academics. Another organization, the International
Society of Naturalists (INSONA), based in Baroda, India,
carries out intensive and extensive conservation actions
on various aspects of environment and wildlife.
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public health and a quality environment; one which is
conducive to gracious living with clean air, clean land,
clean water and a quiet living environment; a city with
people who are concerned for and take a personal interest
in the care of not just the immediate environment but of the
global environment as well; a city which will also be a
regional centre for environmental technology.”
Table:

Slogans/themes for environmental campaigns
in Singapore

Year

Campaign theme/slogan

1968
1969

Keep Singapore Clean
Tree planting
Keep Singapore Clean and Mosquito Free

1970

Keep Singapore Clean and Pollution Free

1973
1974

Keep Our Water Clean
Clean Food for Health

1975
1979

Clean Food for Better Health
Use Plastic Bags for Your Refuse

1980

Food Hygiene

1981
1982

Anti-Mosquito Breeding
Public Toilet Cleanliness

1983

Food Centres Market Cleanliness

1987

Clean Rivers....Better Life

1988

Towards a Clean Environment

1990

Singapore is Our Home – Let’s Keep it Clean and
Beautiful
Launch of Annual Clean & Green Week (CGW)

1991

CGW-Resource and Nature Conservation

1992

CGW-Responsibility & Commitment

1993

CGW-Awareness and Action

1994

CGW-A Better Living Environment

1995

CGW-Clean and Green for a Better Living
Environment

INSONA has for many years published a quarterly
journal, Environmental Awareness, which addresses key
issues under this broad subject.
The Kerala Sastra Sahitya Parishad (KSSP) in
India, sometimes described as the best informed
grassroots movement in the Third World, claims 20,000
members – mainly school teachers and students – who
engage in popularizing science and environmental
concepts among rural Indians. KSSP was drawn into
one of the most protracted environmental struggles in
the country, i.e. the controversy over the Silent Valley
hydroelectric project. As a result of the grassroot
campaign carried out by KSSP activists, ordinary people
started discussing issues like biodiversity and ecology
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B ox 20.2:

Yatra: Journeying for A dvocacy and A w areness

Organizing protest marches on social issues is
widely practised in different parts of the world. But in
India, a march is made into a colourful exercise lasting days
or even weeks, and imparting information while lobbying
on an issue.
Organizing a Yatra (journey) has been proved to be
one of the most effective ways of conducting a campaign
on a social or environmental issue. It is essentially a
journey – on foot, by bicycle and sometimes even by boat
– undertaken to spread a message. The travellers map out a
route, and spend days or even weeks trekking along that
route, making frequent stops en route. As Indians
traditional ly honour a guest, the yatri s (as those
undertaking yatras are called) are not only treated well but
given a patient and sympathetic hearing. Both parties learn
a great deal in the ensuing dialogues.
Yatras are undertaken by religious, social and
political personalities, as well as by development activists
who seek mass dissemination of their messages. Radio and
television now reach nearly 90 per cent of India’s
population, but nothing can match the direct contact and
participatory nature of a yatra.
Across India, different groups organize yatras to
draw attention to their plight or to specific issues.
Indigenous people from Singbhum in eastern India led a
yatra demanding land rights; fishermen in southern India
organized a yatra to campaign against the damage caused
by trawlers; and women in Rajastan went on a yatra to
demand safe drinking water.

for the first time. Although every political party in the
Kerala State had wanted to build the project, the weight
of scientific and public opinion mobilized by KSSP
succeeded in tilting the scales against the project.
Another noteworthy example is Sahabat Alam
Malaysia (Friends of the Earth Malaysia), which is a
grassroots community NGO working on environment
and development, and involved in a wide range of
issues. It has been gathering information on dozens of
topical environmental issues, and regularly publishes
periodicals and other publications. It has also compiled
a Directory of Environmental NGOs in the Asian and
Pacific Region.
Sometimes, information and insights obtained by
NGO driven studies have created national level
discussion, debate and controversy on key
environmental issues. For example, in the early 1990s,
the Indonesian NGO Wahana Lingkungan Hidup
(Walhi) conducted research into the economic rents
owed to the government by those who have taken out
forest concessions. Walhi found that only 17 per cent
had accrued the state coffers, leaving the remaining
83 per cent in the pockets of big companies which ran
the logging operations. A 1991 seminar that Walhi
organized triggered indepth and investigative reporting
on the issue of forest mismanagement in some

For years, dedicated activist groups in Karnataka in
souther n India have been ca mpaigning against
deforestation of the Western Ghats, a 1,600-kilometre-long,
low mountain range on the west coast. They have
organized highly effective yatras to save the Western Ghats,
with two groups setting off from opposite ends of the
mountain range, planning to meet in the middle. Along the
way, the yatris sang songs and performed street plays to
spread their message.
Much of the campaign opposing the controversial
Narmada dam project has also been based on the yatra.
Activists organized two major yatras in 1990 to raise
awareness about the mass resettlement and the
environmental damage the project could entail. For five
weeks, up to 7,000 people covered long distances to visit
villages and towns.
Those promoting environmental issues have recently
developed a form of yatra called jatha. The Kerala Sastra
Sahitya Parishad (People’s Science Movement of Kerala) has
been using jathas effectively to combi ne science
popularization, environmental awareness and social
activism. Every October, two jathas set out from opposite
ends of the state, eventually meeting in the middle at Tricur.
Along the way, the yatris perform hundreds of skits on
health, environment and social issues, reaching millions of
people.
Source:

Panoscope No 34; January 1993.

Indonesian magazines. This in turn led to the whole
issue being discussed at national level (Panos, 1992).
Many NGOs also use direct contact with nature
and the environment as a means of imparting
awareness and understanding of environmental issues.
For instance, the Malayan Nature Society of Malaysia
regularly holds nature camps in Penang Hill, which still
retains scenic and tranquil natural environment, rich in
biodiversity. Children between 9 and 12 years are called
for this two-day nature awareness programme. The 225
students who attended the programme in 1991 and
1992 wrote feedback essays at the end of the
programme about their experiences.
NGOs also contribute substantially towards
efforts to teach environmental topics. Among other
things, NGOs have helped revise and develop curricula,
produce course materials and training teachers. In New
Zealand, for example, the main thrust for promoting
environmental education has been from NGOs such as
the New Zealand Association for Environmental
Education and the New Zealand Natural Heritage
Foundation (Government of New Zealand, 1992). In
Nepal, Women in Environment (WE), a local NGO,
conducts programmes to strengthen environmental
teaching in schools. This is done by volunteer women
and through the training of formal teaching staff.
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D.

Environm ental M onitoring

NGOs have several advantages in being able to
monitor activities which are hazardous to the
environment and human beings. Because their
membership may be drawn from different geographical
locations and from different backgrounds, NGOs are
often able to keep track of critical issues on a
continuing basis. In such endeavours, NGOs very often
complement the work of government institutions, and
cooperate with law enforcement authorities. Trends and
activities that NGOs monitor include the movement of
hazardous wastes within and among countries;
migration of species of birds and other animals and the
conditions of their host habitats; extracting, trading and
trafficking of endangered species of animals and plants;
adherence to conditions imposed on logging and
mining operations; and deforestation activities such as
illicit timber felling and unauthorized land clearing.
There are many examples. At regional level,
Greenpeace has been active in monitoring the
movement of hazardous waste from industrialized
countries to developing countries in Asia and the
Pacific. Several attempts to dump such hazardous waste
in maritime countries of the region were foiled when
Greenpeace, acting in collaboration with local NGOs
and the media, alerted national governments of these
plans (Gunawardene, 1992).
At national level, many NGOs devote a part of
their resources and skills to monitor environmental
trends and conditions. For example, the Nepal Forum
of Environmental Journalists has established “watch
groups” to monitor particular environmental trends in
Nepal. The first group, Pesticide Watch, was on the use
of pesticides in the country which resulted in the
publication of a report. Since then, more such groups
have been established. Wildlife Watch group has
collected information to prepare a status report on
wildlife in Nepal. This covers national parks, wildlife
reserves, conservation areas and hunting reserves, as
well as the legal and administrative provisions for
their management. It also discusses issues such as
park-people conflict, and the poaching of tigers, rhinos
and musk deer (NEFEJ, 1994).
Across the Asian and the Pacific Region,
voluntary organizations and NGOs are showing how
environmental education and awareness can be
coupled to direct action to make a better living
environment. Several examples from India illustrate the
wide range of possibilities for promoting such action
and ground level involvement of people for a better
environment.
Eklavya and Kishore Bharati are two NGOs in
Madhya Pradesh, India, which are engaged in
environmental educational programmes that aim at
action based on deep insights, so that statements can
be argued and defended. A few years ago, they started
a programme with school children in a town called
Parasia, involving them in testing the quality of water in
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the area. Water quality is a major issue in India, where
a large part of the rural population does not have
access to safe drinking water, and most have no
sanitation services. In this study, the two NGOs tried to
relate burettes, pipettes and other laboratory apparatus
to the study of live issues. Thirty students and eight
teachers joined the experiment. After a week of training
in chemical testing, the students started testing water
samples from Parasia and adjoining areas. They also
surveyed a few households using the water from the
sources thus tested, so as to relate the findings with
everyday experiences of the people. After months of
work, the group had a week-long workshop where
they analyzed results and prepared a report. By this
time, the students were interested not only in water
quality, but also in a wide range of environmental and
social issues. The students compiled a detailed report of
their studies and presented it to the people of the town,
and also held an exhibition on the subject. Through
these, they explained in layman’s terms the process of
water monitoring.
After the experiment, the students joined with
the local community and formed a group called NEER
(water), which will continue to monitor the quality of
water. They are no longer dependent on Eklavya or
Kishore Bharati, but collaborate with these
organizations. This process of demystifying science and
taking it to the people is now being tried out in other
parts of India. Eklavya has also been training resource
persons from all over India to conduct these tests.
WWF India has also been in the forefront of
making people take action on the environment. In
1991, WWF India set up its pollution division to
develop low cost pollution monitoring kits in
conjunction with other Indian NGOs. These easy-to-use,
portable chemistry kits allow people to take meaningful
steps about the quality of the water they use. Some
do-it-yourself investigations have already led to regional
campaigns to clean up water supplies and to fight air
pollution (WWF India, 1994).
An air pollution kit developed by the University
of Delhi’s Centre for Science Communication uses
ordinary objects like a plastic ruler and rubber tubes as
science instruments. The kit can test levels of dust or
gaseous emissions such as sulphur dioxide in the air.
Based on information gathered through their
monitoring activities and studies, NGOs publish state of
the environment reports in some countries of the
Region. The Centre for Science and Environment (CSE)
in India pioneered the publication of Citizens’ Reports
on State of the Environment (Box 20.3). A number of
NGOs in Bangladesh (Proshika Manobik Unnayan
Kendra, Bangladesh Rural Advancement Committee,
Gonoshasthya Kendra, CARITAs, Comilla Proshika,
Nijerakori and others) have jointly prepared a State of
the Environment Report, which attempts to identify the
environmental issues and concerns which mostly affect
the majority of the poor (CIDA, 1989).
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B ox 20.3:

C itizens’ R eports on the E nvironm ent

NGOs in an increasing number of Asian countries
have been engaged in producing Citizens’ Reports on the
State of the Environment in their respective countries.
These reports, compiled, edited and published by well
established conservation groups with the support of
journalists, researchers and independent thinkers, have
served as a valuable channel for citizens’ participation in
the assessment of state of environment and development.
In most countries, these ci tizens’ reports have
complemented the official reports prepared by governments
and/or development agencies. In some instances, citizens’
reports have even contradicted official positions, and
articulated alternate points of view, facilitating debate on
the issues involved.
The process of preparing citizens’ reports was
pioneered in the region by the Centre for Science and
Environment (CSE) in New Delhi, India. CSE, a non-profit,
voluntary agency involved in public interest research
dealing with environment and development issues, released
“The State of India’s Environment – The First Citizens’
Report” in 1982. This received wide acclaim both within
and outside India, and encouraged CSE to publish a second
report in 1984-85. Since then, CSE has been publishing
citizens’ reports on a regular basis, with recent reports
focusing on a major theme such as urban environment or
water and flood management. CSE’s citizens’ reports are
widely read and used in educational institutions as
reference material. They are also used by: thousands of
NGOs and voluntary groups to find out what other NGOs
are doing; environmental campaigners to find arguments in
support of their causes; government officials to determine
appropriate directions for new policy making in areas of
rural development and environmental management; and

Based on their expertise and experience in
environmental issues, some NGOs have been asked to
advise their national governments, or even to carry out
advisory missions outside their own countries. Thus,
the CSE in New Delhi and the Consumers’ Association
of Penang, Malaysia, have been advising their
governments on issues related to their specializations.
These and similar institutions prepare studies on
environment and development, outline options for
policy adjustments, and often help in designing national
level programmes. However, such recognition is
possible only if NGOs have sufficient research capacity,
commitment and professionalism in their work.

E.

C ollaboration w ith G overnm ents

NGOs, while retaining their individual identity,
collaborate with national or local governments on a
wide range of issues and concerns where governmentNGO cooperation is needed to achieve better results.
The thrust in the Region seems to be towards
government-NGO co-operation rather than
confrontation which has characterised the emergence of
environmental movements in the West.

ordinary people simply to understand the different aspects
of the environmental issue.
Inspired by the CSE series of citizens’ reports, the
Asia Pacific Forum of Environmental Journalists (AFEJ)
encouraged its member chapters to prepare similar reports
at national level in preparation for the Earth Summit in
1992. These were to complement the national reports
governments were preparing for the Earth Summit. With
international donor funding, national forums in Thailand,
Philippines, Indonesia and Malaysia prepared citizens’
reports on the state of the environment in their respective
countries. Meanwhile in Sri Lanka, a dozen leading
environment and development NGOs joined hands as the
Public Campaign for Environment and Development
(PCED) and prepared Sri Lanka’s Citizens’ Report on
Environment and Development 1992. In 1993, ESCAP
supported the preparation of post-Earth Summit citizens’
reports in two South Asian countries: Bangladesh and Sri
Lanka. In each country, the national forum of
environmental journalists provided the lead in collecting
citizens’ views and compiling them into cohesive reports.
The processes of preparing these reports have been
as valuable as the end products. The report compilation
was preceded by public consultations which catalyzed
wide-spread discussions and debate on key environment
and development issues in each country. It also brought
environmentalists, development planners, academics and
journalists together to address issues of common interest to
their communities. As independent assessments of each
country’s environment, Citizens’ Reports provide a unique
new dimension to state of the environment reporting in the
region involving citizens’ participation.

IUCN, which is an alliance of governments and
NGOs working together for common conservation
goals, provides many examples of this type of
collaboration. Through a combination of technical
support, networking, policy advice and the work of
member organizations and commissions, IUCN is
playing an important role in shaping the conservation
policies and programmes in the Region. A total of
22 countries in the Region are associated with IUCN’s
Asia Pacific Programme, where over three dozen
projects were either being implemented or under
development at the end of 1993. The three principal
areas focused by IUCN are: 1) Environmental policy;
2) Forestry management planning; and 3) Protected
area planning. Depending on the conservation needs
and capacity in each country, IUCN develops
programme activities coming under these principal
areas. In almost all cases, IUCN also supports activities
that enhance public awareness and environmental
education. In the Asia-Pacific region, IUCN has given
emphasis to National Conservation Strategies (NCS) as
the most effective method of orienting national policies
towards sustainable development. Since 1980, IUCN has
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been associated with the preparation of NCSs in over a
dozen Asia-Pacific countries, including Nepal, Viet Nam,
Bangladesh, Lao People’s Democratic Republic, Sri
Lanka, Fiji, Malaysia and Vanuatu (IUCN, 1993). Further
examples of IUCN-inspired conservation activities
which brought governments and NGOs together are
given in Box 20.4 and 20.5.
At country level, many NGOs have found it
productive to collaborate with agencies of the
government which have legal power and authority over
resources and implementation of policies. NGO
involvement is also beneficial to government agencies
in the promotion of government transparency, policy
review, environmental surveillance, reforestation, and in
mounting programmes for environmental education and
awareness.
In recent years, some of the more advanced and
professional NGOs have been assigned the task of
preparing national level, official reports by their
respective governments. Examples include IUCN
Pakistan collaborating in the preparation of Pakistan’s
National Report for the Earth Summit, and the Centre
for Environment Education in Ahmedabad, India,
preparing India’s National Report for UNCED
(Government of India, 1992).
In some countries, the government-NGO link is
strengthened by institutions which foster such
collaboration. An example is the Thailand
Environmental Institute (TEI), which functions as a
channel between grassroot level environmental
organizations and the policy makers of the government.

B ox 20.4:

Citizen’s reports on the state of environment sponsored by
ESCAP.

The aim is to achieve a collective effort, which will help
reduce conflicts and confrontations between
government and NGO. TEI also conducts field activities
directed at protecting and conserving the country’s
environment.

G overnm ent-N G O C ollaboration to S ave Endangered Species

The value of government-NGO collaboration has
been clear ly demons trated i n the ar ea of s pecies
conservation. IUCN’s Species Survival Commission (SSC),
which is an extensive network of voluntary experts who
design and implement programmes to save, restore and
wisely manage plant and animal species and their habitats,
has over the years catalyzed collaborative action to save
endangered species in the region.
IUCN-SSC’s work focuses on Action Planning, i.e.
assessing the priority conservation activities needed for
particular groups of species. Several Action Plans, prepared
by SSC’s various Specialist Groups, have concerned species
in Asia and Pacific. The Asian Primate Action Plan (1987)
was one of the earliest. SSC’s Primate Specialist Group has
successfully promoted the implementation of several high
priority projects in this plan, most notably in People’s
Republic of China, Indonesia and Viet Nam. The Asian
Rhino Action Plan (1989) attracted much attention. SSC’s
Asian Rhino Specialist Group worked closely with the
Indonesia n government and WWF to produce the
Indonesian Rhino Conservation Strategy. Other rhino range
states are being assisted to develop similar strategies. In
1992, the Australasian Marsupial and Monotreme Action
Plan was produced in collaboration with WWF-Australia,
the Endangered Species Advisory Committee of the
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Australian National Parks and Wildlife Service, and the
Governments of Indonesia and Papua New Guinea. The
implementation of the plan is now underway; recovery
programmes have been developed for every threatened
marsupial species in Australia. Other SSC Action Plans
concerning Asian species include Fruit Bats, Otters,
Mustelids and Viverrids, Equids, the Kouprey, Lagomorphs,
Tortoises and Freshwater Turtles, Crocodiles, and
Swallowtail Butterflies.
SSC supports implementation of the Convention on
International Trade in Endangered Species of Wild Fauna
and Flora (CITES) in the region, where most countries are
now parties to the Convention. For some CITES-listed
species, SSC has recommended restrictions or banning of
trade as the best means of ensuring their conservation. An
example is marine turtle, where SSC’s Marine Turtle
Specialist Group has successfully pushed for the closing of
the bekko trade (from Hawksbill Turtles) between
Indonesia and Japan. A better known example is the Asian
Tiger, whose populations are becoming severely depleted
throughout its range as a result of the trade in tiger bone
and other tiger parts. SSC’s Cat Specialist Group is actively
campaigning against this unsustainable and illegal trade.
Source:

IUCN Bulletin, 1993/2.
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Saving the A sian Elephant

While their African counterparts are threatened
mostly by ivory poaching, the Asian elephants face a
different threat to their existence: habitat destruction.
Because of their size and large appetite, elephants require
much larger areas of natural range than most other
terrestrial mammals. Fewer than 55,000 Asian elephants are
now estimated to be in the wild; a few hundred more have
been domesticated and serve a multitude of economic and
cultural purposes in south and South-East Asian countries.
In 1990, IUCN’s Asian Elephant Specialist Group
(AESG) completed the Asian Elephant Action Plan in
collaboration with the 13 Asian countries where elephants
still exist in the wild. The Action Plan provided both a
status report and an outline of conservation priorities. Its
implementation is the responsibility of Asian Elephant
Conservation Centre based at the Indian Institute of Science
in Bangalore.
The Centre, also the secretariat of AESG, promotes
the conservation of elephants both in the wild and in
captivity by providing leadership for projects, training for

F.

Training

NGOs also carry out training programmes on
environmental issues, for the benefit of NGO workers,
media professionals and sometimes for government
officials. In some countries, NGOs are being engaged
by governments to train officials. An example is the
Centre for Environment Education in India, whose
training courses are attended by government officials
handling environmental subjects and issues.
Development Alternatives, another leading Indian NGO,
conducts a wide range of training programmes on
aspects of sustainable development, environmental
management and community development using
appropriate technologies.
Regional NGOs such as IUCN, WWF and the
Third World Network also offer a wide array of training
programmes for specific purposes. For instance, IUCN
Pakistan, in collaboration with the Pakistan Forestry
Institute, conducts a number of training courses for
women in forestry.

G.

Problem Solving and R esource
M anagem ent

In some situations, NGOs have actually gone
beyond mere advocacy, awareness raising or popular
agitation and have played a key role in directly
confronting national or local level environmental issues
and finding viable solutions.
Some NGOs have taken over the management of
certain protected areas in their countries. The Malayan
Nature Society in Malaysia not only conducts
educational and advocacy programmes, but has actually
taken over some small critical habitats for scientific
management. WWF Hong Kong manages the Mai Po
Marshes Wildlife Education Centre and Nature Reserve.

local conservationists, information on elephants and
co-ordinating fund raising efforts. The Centre is funded by
the international conservation community.
The Centre has created a database on elephant
status and distribution and a bibliography of elephant
literature, and developed standardized field techniques in
each country for assessing wild populations. It assists
governments and NGOs in local and national level elephant
management efforts, and publishes occasional technical
reports. It has also provided substantial inputs to the Indian
government’s Project Elephant which started in 1991. The
government of Myanmar has sought SSC support for the
conservatio n and management of their elephant
populations.
Saving the elephant in the wild would also help
conserve numerous smaller species which share the same
habitats. Thus the Asian elephant is a “flagship species”
whose conservation will help ensure wider biodiversity
conservation.
Source:

IUCN Bulletin, 1993/2.

Similarly, the Haribon Foundation in the Philippines
and WWF implemented the first debt-for-nature swap in
Asia, working closely with the government and within
the context of the Integrated Protected Areas System in
the Philippines (DENR, 1991). The Bombay Natural
History Society, one of the oldest in Asia (over
100 years old) pioneered wildlife research, and has
helped save many species of endangered fauna and
flora, e.g. the Giant Indian Bustard. Similarly, in
Australia and New Zealand, NGOs work closely with
government park management authorities in saving
endangered species and managing parks.
The Aga Khan Rural Support Programme and
IUCN have been promoting sustainable forestry projects
in the northern areas of Pakistan (IUCN Pakistan, 1991).
In Sri Lanka, the Sarvodaya Shramadana Sangamaya,
the country’s largest development NGO, has been
working on the community-based rehabilitation of
many degraded lands, promotion of fuel efficient
cooking stoves and cultivation of multi-purpose trees.
Development Alternatives in India has developed or
adapted new technologies in shelter, textiles, energy
and biomass, etc., which enable communities to increase
their productivity without polluting or otherwise
degrading the environment. Through these and many
other ways, NGOs attempt to complement governmental
efforts to improve the quality of life of the people and to
support environmental management in their countries.

H.

R egional C ooperation and
N etw orking

NGOs in the Asian and Pacific region have
formed a number of networks and alliances to promote
their common concerns and interests in environment
and development.
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Among the most prominent at regional level are
the Asian NGO Coalition for Agrarian Reform and Rural
Development (ANGOC) and the Asia-Pacific People’s
Environment Network (APPEN). ANGOC has been
formulating and implementing strategies for
government-NGO collaboration in the Region, and has
been working on NGO perspectives on sustainable
development. Activities such as these enhance and
further promote the important role that NGOs already
play in environmental campaigning and awareness
raising in the Region.
There have been attempts to form sub-regional
level networks or alliances of NGOs, of which the
ASEAN region’s NGO groupings have been relatively
more successful. The South Pacific Action Committee
for Human Ecology and the Environment (SPACHEE) is
a sub-regional group based in Fiji which has linked up
with the sub-regional and government organizations to
support environmental protection and monitor the
Pacific region. In South Asia, NGOs have held
sub-regional “NGO Summits” once a year since 1992.
The first two were held in India and the third in
Pakistan in late 1994. These summits have been used as
forums to articulate common concerns and positions of
South Asian NGOs on environment and development
issues (CSE, 1992). It may be pointed out here that
whereas network of NGOs can catalyse regional and
international efforts, sometimes a dedicated one man
effort can also lead to an international campaign
(Box 20.6).

B ox 20.6:

Many countries in the Asian and Pacific region
have predominantly youthful populations. For instance,
in Bangladesh, nearly half the population is under 15
years of age, while in the Philippines, about 40 per cent
of the population is under 15. The proportion of those
in the age bracket 15-25 years is also high.
Given their high proportion, youth and children
become an important segment of the population in
relation to environment and development. A wide
range of youth organizations and activities exists at
regional and national levels. Youth activities may be
defined as activities which involve youth as the
principal proponents, participants or beneficiaries.
The wide spectrum of youth activities and
institutions may be divided into several major
categories. At national level, one finds the following:
•
Youth Councils, societies and clubs which offer
leadership training, participation and voluntary
work opportunities to youth
•
Character development institutions where youth
are the principal focus (e.g. scouts, girl guides,
etc.)
•
Subject-specific or activity-specific youth
organizations (e.g. youth explorers, young
astronomers, young environmentalists, young
musicians clubs, etc.)
•
Profession-oriented youth activities and
organizations (e.g. young farmers organizations,
junior bar associations)

D edicated O ne M an Effort Leads to an International C am paign

Clean Up the World is an international campaign
which promotes community based environmental action for
a cleaner and healthier world. It involves cities, towns and
villages around the world, each holding clean-up activities
in their local area during three days in September. Residents
of the locality organize themselves as volunteers in cleaning
up garbage and refuse at designated sites. The sites are
chosen because they need attention and are often public
areas such as beaches, waterways, parks and roadsides. The
garbage collected by volunteers is properly managed by
being recycled or sent to correct disposal sites.
The event was started in 1993 by Australian Ian
Kiernan, who had campaigned widely for cleaning up
Australia and had organized Clean Up Australia Days since
1989. It is now the largest environmental and community
event in Australia, and is held in March every year. One and
a half million Australians are estimated to have participated
in Clean Up Australia Day between 1989 and 1993.
In 1993, Kiernan and his Australian team decided to
hold an international event dedicated to cleaning up
localities all over the world. The response was beyond
expectations: some 30 million people in over 80 countries
participated in hundreds of cleaning up events organized in
their own neighbourhoods. With encouragement from the
coordinating office in Sydney, Australia, the individual clean
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up events were organized and implemented by local
groups, NGOs and others in each country. The campaign
provided new meaning to the slogan “Think Globally – Act
Locally”.
Clean Up the World is endorsed by UNEP and
receives the support of a number of commerci al
organizations. Organizers now plan to have the campaign
every year in September. The campaign office in Australia
will continue to provide information, guidance and
coordination for the numerous events during the campaign
period.
Clean Up the World brings together governments
(at central, state and local levels), business, industry,
community and civic groups – as well as concerned
individuals – to demonstrate that being environmentally
active can be simple and enjoyable, and is within
everybody’s reach. Thus, apart from the immediate cleaning
performed, the event has wider educational values as well.
Clean Up the World runs for just three days, but the
organizers hope the inspiration and participation will
encourage people and communities to make cleaning up
their neighbourhoods and public places a regular practice
throughout the year.
Sources:

UNEP and Clean Up the World promotional material.
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•

Social service and fellowship organizations
(e.g. Leo clubs, Interact clubs, pen pal and
friendship organizations, etc.)
•
Youth organizations which specifically focus on
issues related to environment and development
(ESCAP/UNDP, 1994).
In addition to national level youth organizations
and other structures involving youth as their primary
focus, there are also a number of regional or
sub-regional networks for youth affairs. These include
the Asian Youth Council, Committee for Asian Youth
Co-operation, Asian Students’ Association and ASEAN
sub-regional youth alliances. Apart from implementing
their various projects and activities, these networks
provide much needed coordinating and networking
support for national level youth organizations and
associations.
In terms of environment and sustainable
development, young people are already playing a lead
role at different levels. Across the region, school
children (Box 20.7), school leavers, undergraduates,
young professionals and even the considerable number
of unemployed or underemployed young people have
demonstrated a concern for arresting environmental
degradation, ensuring more sustainable (and equitable)
use of resources, and for working towards these
objectives (ESCAP/UNDP, 1994).
Within the formal government-regulated or
government-sponsored structures such as schools, statesponsored youth organizations, etc., they participate
and donate their time, effort, skill and even money for
worthy environmental causes including tree planting
campaigns, urban and rural beautification programmes,
village tank rehabilitation, landscaping, waste disposal,

B ox 20.7:

20.4:

Involvement of children is essential in environmental
protection.

etc. Depending on the nature of the systems, the youth
are allowed a certain degree of leadership and initiative
in these activities.
Outside the government structures, youth are
highly active in the NGO and other independent sector
organizations. Although no statistical analysis is
available, the indications are that many community,
regional and national level NGOs working on issues
related to environment and development depend to a
large extent on contributions by the youth. Whether it
is environmental awareness campaigns, shramadana
(gift of labour) programmes or community mobilization
work, young people spearhead and carry out many of
these tasks.
At regional level, there have been many
initiatives to support youth involvement in
environmental activities. The Asian Students Association
(ASA), based in Hong Kong, has organized several

A Lone C hild’s C rusade to S ave the E nvironm ent

Aika Tsubota was a sixth-grade student in the
Shimane prefecture in Japan. Deeply interested in the
environment and skilled as a graphic artist, she decided to
put her skills to rendering environmental issues into comics
so that children in the lower grades could understand the
issues involved. For two months she worked diligently on
gathering information from the library, and worked on an
interesting comic story involving the natural environment.
The story, titled Secrets of the Earth, features an
earth spirit called “Earth” who suddenly materializes out of
a library book. With vivid drawings and an easy-tounderstand text, “Earth” reveals to sixth graders Summit and
her friend Ei’ichi the secrets of the Earth, including the birth
and history of the planet, and the various processes of
nature. The story also tackles many problems involving
man and nature.
The book was entirely Aika’s own work: she
researched background information, planned the storyline,
drew the illustrations, wrote the text and organized the
overall lay-out and presentation. Just after the book had
been finished, tragedy struck: Aika collapsed from cerebral
haemorrhage, and died two days later. In memory of their

daughter, who was 12 years at the time of her death, her
parents printed 50 copies of Secrets of the Earth and
presented them to Aika’s classmates and teachers.
Soon, the young girl’s initiative – and her untimely
death – became widely known in and outside Japan. Aika’s
book was soon made a textbook for elementary and
secondary schools. Since then it has also been translated
into English, Chinese and Arabic. The Save the Sea
Campaign of Japan took over the promotion of the book,
and has taken it around the world along with an exhibition
of children’s environmental paintings. It has also been
displayed at the UN Headquarters in New York. Copies of
the book have been distributed at key environmental
conferences and gatherings, including the Earth Summit.
In 1993, UNEP posthumously awarded its Global
500 honour to Aika Tsubota for her innovative and singlehanded effort towards environmental communication.
Aika’s book, and its many language versions, continue to
inform and inspire children and youth in Asia and the
Pacific and beyond. It shows that, with determination and
hard work, even a single child can make a difference.
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international youth workshops on environmental issues
before and after the Earth Summit. One such workshop,
on “Development and environment: the view from the
South”, was held in Malaysia and discussed the current
state of the youth movement in Asia and the potential
of youth environmental activities. In 1993, ASA formulated an action programme for Solidarity, Equality,
Environment and Development (SEED) with a view to
exchanging information, organizing training programmes
and networking with like-minded organizations.
Similarly, the Asian Youth Council (AYC) has
collaborated with UNEP to carry out youth-oriented tree
planting programmes in a large number of countries in
the region where AYC has focal points. This
programme, which involved countries such as Australia,
People’s Republic of China, India, Indonesia, Japan,
Republic of Korea, Malaysia, Nepal, Pakistan, the
Philippines, Singapore, Sri Lanka and Thailand, had a
target of eventually planting 500,000 trees in the Asian
and Pacific region, primarily through the efforts and
involvement of youth.
From the 1980s, UNEP has actively promoted the
involvement of youth in environmental activities at all
levels. In pursuance of this goal, UNEP has appointed
Regional Youth Focal Points and Youth Ambassadors
for Environment. With support from UNEP, a number
of sub-regional and national level environmental
activities have been organized by or for youth. An
example was the Youth Training Camp for the River
Basin and Western Forest Conservation project, which
was implemented by the Komol Keemthong
Foundation in Thailand. The camp took place in
October 1993, and the participants produced written
reports and educational material based on their
experiences.
From 1994, UNEP has initiated a separate scheme
of Global 500 Youth Awards, which recognizes and
honours notable environmental achievements of those
between 6 and 25 years of age. The first awards
included two winners from the Asian and Pacific
region: Zulekha Ali, a young Pakistani environmental
journalist (posthumously); and Kids for Coral in Guam,
a group of schoolchildren who have come together to
promote awareness on marine issues and the need to
protect coral reefs.
Meanwhile, UN-ESCAP has been encouraging
youth organizations in the Region to adopt more
environmental programmes. In particular, it has sought
the involvement of youth organizations in the
promotion of the Universal Code of Environmental
Conduct (UCEC), which was formulated at the regional
NGO-Media Symposium on Environment held in 1990.
Acting on a recommendation of a regional meeting on
Environment and Youth, ESCAP published in 1994 a
handbook for youth organizations in the Region on the
promotion of the UCEC.
Since their inception, the scout and girl guide
movements have consistently focused on character
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building, skills development and community service
aspects. In recent years, these twin movements have
provided leadership and inspiration to youth worldwide
for environmental education and activities. In 1990, the
World Organization for the Scout Movement (WOSM) in
collaboration with UNEP published “Scouting: Action
for the Environment”, a book which was circulated to
over 16 million scouts in more than 130 countries. This
publication looks at the major environmental issues in
the world today, and suggests a series of “ideas for
action”. It explains how scouts can make a meaningful
contribution to solving the problem. The scouts
declared a “World Scout Environment Year” from April
1990 to August 1991, during which period scouts
worldwide paid extra attention to environmental
activities (UNEP, 1988).
Eight million Girl Guides in 118 countries have
launched a vigorous campaign to preserve water, a key
element of the environment. With advice and support
from UNEP, the Girl Guides have developed “Water is
Life”, a package of training material on water’s
relationship with the home, energy, agriculture, industry
and health. The project will enhance water awareness
among women, youth and children. At its 27th World
Conference held in Singapore in 1990, the World
Association of Girl Guides and Girl Scouts (WAGGGS)
introduced a world proficiency badge on water
awareness and conservation, as a follow-up to the
water project. Both WOSM and WAGGGS are recipients
of UNEP’s Global 500 award for outstanding
environmental leadership and commitment (UNEP,
1988).
At national level, government and NGO
institutions organize a large number of activities and
programmes to involve youth in environment and
development activities.
The Scout Movement in Indonesia has a string of
environmental achievements to its credit. In particular,
it has turned its attention on safeguarding forests and
supporting reforestation. The Indonesian scouts, known
as Gerakan Pramuka, are experienced in implementing
many environmental projects. Apart from reforesting
denuded hill sites, they also help secure water supplies
for local communities by building small dams and
reservoirs. Elsewhere in Indonesia, other youth
organizations are actively involved in reforestation
activities. Soon after the World Forestry Congress in
September 1991, the Forestry Ministry launched a
nationwide youth reforestation programme involving
youth organizations from its 27 provinces. Youth
organizations in each province will motivate the local
youth to participate in a reforestation movement by
conducting banner carrying marching units to the
locations to be regreened (UNEP, 1988).
In Sri Lanka, school children and school leavers
have played a key role in many environmental
activities. A notable example is their attempts to
conserve marine turtles, which are being killed for their
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20.5:

Youth and children involvement in afforestation efforts in India.

meat and shells, and whose eggs are widely poached.
The Mihikatha Trust Fund, a leading NGO, has organized
voluntary coastal patrols by school children and youth
who would keep vigil against poachers during the turtle
nesting season. Other NGOs, namely the Wildlife and
Nature Protection Society and the Young Zoologists
Association, manage or support turtle hatcheries –
facilities where turtle eggs are protected until they
hatch, and the hatchings are safely released to the sea a
few days after birth, giving them a fighting chance for
survival (Mihikatha, 1994; ESCAP/UNDP, 1994).
Thailand’s student activists, who in the past were
in the forefront agitating for social and political reforms,
have taken to environmental activism in a big way.
Using a combination of tactics, pressure moves and
campaigns, Thai students are lobbying for positive
environmental action. At times, they join hands with
other environmental organizations on national
environmental issues. Among the major issues in which
students have played a key role in the past few years
are: 1) The cancellation of the Nam Choan Dam in
Kanchanaburi province in 1988; 2) The ban on logging
introduced in 1989; 3) Banning of rock salt mining
operations along the Siew River in Mahasarakham
province; 4) Withdrawal of the mammoth Tha Chatchai
tourist resort project in Phuket; and 5) The campaign
against the proposed Kaeng Krung Dam in Surat Thani
province (ESCAP/UNDP, 1994).
An innovative action programme has mobilized
its people to participate actively in keeping the cities in
Thailand clean. The Thai Environmental and
Community Development Association has launched an
imaginative campaign to promote environmental
awareness among the public. Two black eyes, called
“Magic Eyes”, have been used as the logo of the
campaign and it is considered that the presence of
these eyes in the streets of Bangkok will always remind
residents of their responsibilities to keep the city clean.
The campaign is targeted at young people and school
children. A combination of media, such as posters and
publications, television cartoons and radio jingles, have
been used to spread the message of keeping the city
clean. Following its success in urban areas, the

campaign is being extended to the countryside to
increase awareness on deforestation, another of
Thailand’s major environmental problems (ESCAP, 1990).
In many cases, NGOs and community organizations have taken the responsibility for out-of-school
environmental education for the community. In India,
Kalpavriksha, a youth organization involved in
environmental education and action, implement many
programmes on this subject. Their activities include
generating awareness amongst public and youth,
investigating specific environmental issues, mobilizing
people to take action on these issues and pushing
environmental NGOs on controversial matters (IYF/
IUCN/UNEP, 1987).
Children and youth have been at the forefront in
cleaning up polluted beaches in New Zealand. Over
2,500 school children in Christchurch set a record in
March 1991 when they cleaned up the beach from
Waimairi to South New Brighton as part of an “AdoptA-Beach” campaign. This campaign has been able to
mobilize thousands of youth to take up environmental
cleaning up work on beaches with assistance from
Greenpeace New Zealand, local government bodies
and the New Zealand Army which provided logistical
support. The same approach has since been adopted
towards cleaning up banks of rivers and other polluted
environments (Government of New Zealand, 1992).
In Nepal, Youth for Environment (YEN), a youth
NGO, is engaged in environmental education in rural
and urban areas. YEN has been conducting a series of
health and environmental awareness programmes in
schools and villages in the Bardia and Kailali districts.
Lectures, demonstrations and discussions form part of
these programmes where environmental concepts and
messages are imparted to students, teachers and local
people. YEN also uses print media and video for their
programmes. In one such programme, school minibanks for environment were established in 10
secondary schools. These mini-banks raise money for
school environmental protection activities (CEE, 1994).
Environmental organizations have found
innovative ways of mobilizing youth for environmental
work. An example is the Conservation Corps (CC)
established by WWF India to train young people for
conservation related field work. Young men and
women of the age group 21 to 28 years with a
commitment to acquiring knowledge and skills in fields
related to biodiversity conservation and environmental
protection are identified and provide support for a
period of up to two years. During this period, the
Conservation Corps Volunteers participate in a
programme involving deployment with field based
voluntary organizations as well as more structured
training through exposure to WWF India programmes
(e.g. Vrindavan Forest Revival Project) and visits to key
professional institutions. Since the programme began in
1992, several dozen youth have received field based
training in conservation activities, and the demand for
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places continues to grow (Development Alternatives,
1993).
In many societies and communities, the cultural
environment is intricately linked with the natural
environment. Safeguarding one could benefit the other
– and youth activities can sometimes involve both
cultural and ecological aspects of conservation. This is
what scouts in the Pacific island nation of Fiji did. Some
600 scouts have become custodians of the site of an old
ring ditch fort used by their ancestors to defend the
southeast corner of Fiji’s largest island, Viti Levu. The
beachfront site was handed over to the scouts in a
neglected state. After cleaning up the area, they have
grown fruit trees, ornamental trees and herbs, raised
bees for honey, and have embarked on constructing
buildings to house a police post, community hall,
caretaker’s residence and offices for the local council
and scout activities. There will also be land allocated
for neighbouring people to grow food crops, and for a
playground for local youth (UNEP, 1988).
While youth organizations have demonstrated
much enthusiasm and commitment towards
environmental issues, they have been constrained in
their activities by a number of factors. Most NGOs face
shortages of funds, skilled staff and technical advice on
environment. Some programmes do not sufficiently
involve those groups of youth outside the mainstream,
such as the disabled, street children and children of
nomadic communities. There is a need to design and
implement new programmes which will involve these
and other categories which have been largely
overlooked. There is also a need to provide guidance
and technical assistance on how best to channel
youthful energies into constructive programmes for
environment and development.

IV.

W O M EN ’S C O N TR IB U TIO N

Women have a crucial role to play in helping
their respective societies and communities to achieve
sustainable development. As professionals, housewives,
mothers or social mobilizers, women can both lead and
influence in this respect. Women’s awareness and
concern for the environment has made them
experienced managers of natural resources, and their
power as consumers enables them to effect changes to
production methods and material source choices. It has
also been observed that the degradation of the
environment seriously affects the status of women –
they are among the first victims to suffer. In spite of all
this, women’s real and potential contribution to
economic development, policy and decision making,
and project design has yet to be adequately recognized.
There are a very large number of initiatives and
projects which involve women in environment and
sustainable development related activities both at
regional and national levels.
At regional level, the Young Women’s Christian
Association (YWCA) has been promoting several
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environmental projects. One of their main tools has
been the highly informative newsletter produced by
YWCA international office, titled Y’s Eye, Energy and
Environment Newsletter of the YWCA. Numerous
meetings and discussions have been held both at
national and regional levels about practical measures
that can be taken by women to make their lives more
environment friendly.
ESCAP has promoted the full involvement of
women in the implementation of the regional strategy
for environmentally sound and sustainable
development. In 1993, ESCAP convened a meeting of
government and NGO representatives on Women and
Environment, which recommended strategies and action
programmes. UNEP has also been actively promoting
the involvement of women in environmental
programmes.
At national levels, countries of the Asian and
Pacific region offer a vast array of promising signs and
examples about how women have been at the forefront
in environment related activities.
In Khirakot, a small village in Uttar Pradesh in
northern India, women who collected fuelwood from
the surrounding community forests also carefully
managed the forests. When a Kanpur contractor
obtained a lease for soapstone mining in the hills, the
women in the village realized that the mining would
block their access to the forests and that mine debris
could kill the forests. The women protested in court,
and the mines were officially closed.
The Chipko (hug the trees) movement in India
was one of the early initiatives for environmental
conservation which involved women. The first
collective action to preserve the environment was
sparked off in Chamoli, Uttar Pradesh, when a logging
company was given the rights to a tract of land
important to the local community. These rights were
given after a local labour cooperative had been denied
permission to cut a few trees for the community’s
agricultural needs. Organized by this cooperative, the
villagers, most prominently women (since many of the
men had migrated to the lowlands in search of work)
clung to the trees, challenging the employees of the
logging contractor to axe them first. The Chipko
Movement, which emerged from this incident, is a
grassroot eco-development organization based on
non-violent resistance (Satyagraha) where most of the
activists are women (but ironically, led by men who are
more in the limelight). Beginning as a grassroot local
movement, Chipko has not only inspired people in the
national and international arenas, but also challenged
the global paradigms of resource use (APDC, 1992).
Since then, women have become increasingly
involved in environmental activism in India. For
instance, in the state of Andra Pradesh, women
concerned with the degradation of productive land
pooled their limited resources to collectively lease
degraded lands and revive them through traditional
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20.6:

Working with the community on urban development in
Bandung, Indonesia.

farming. The project soon grew to 400 women in
20 villages, and in three years, 700 acres of land had
been restored to productive use. More land is being
improved every year, and the women make sure that
there is no further loss of top soil, reduction in crop
diversity or waste of rainwater.
Another prominent Indian women’s organization
is the Self Employed Women’s Association (SEWA), a
labour union which has organized about 20,000 poor
working women during the last few years. Among other
things, it has started tree growing activities with rural
women. SEWA’s development of a tree growers
cooperative came through organizing rural women in
dairy cooperatives in the drought-prone areas of India.
It was realized that women had to struggle to collect
tree fodder for their cattle because of forest scarcity. In
order to meet both fuel and fodder needs, SEWA has
been implementing a tree growing and wasteland
development programme in three districts in Gujarat
state, India, with the support of the National Wasteland
Development Board. Rural women have been
organized to plant fodder and fuel trees, and registered
as a cooperative. Despite the lack of encouragement
from local farmers, women have secured irrigation
water for nurseries and plantations (APDC, 1992).
Women’s organizations have played a leading
role in providing support to the victims of the Bhopal
disaster. Not only in the immediate aftermath, but for
years afterwards, various voluntary groups helped
rehabilitate the shattered families and assisted them to
obtain compensation wherever possible. SEWA of
Bhopal helped the affected people find employment.
Other women’s groups conducted surveys and
publicised their findings in the media.
In Indonesia, with the encouragement of the
family welfare movement, PKK, 17 women in Gombong
village in Central Java established a women farmers
group called Wanita Utama. This aims to improve the
community’s health, to operate farming as an income
generating activity, and to conserve and improve soil
fertility.
Among the various initiatives undertaken by
Women in Environment (WE), a local NGO in Nepal,
are environmental awareness through school children

and improvement of household environment through
women. In all these activities, women were actively
involved in the overall management including decisionmaking at all levels.
The Annapurna Conservation Area Project
(ACAP) in Nepal has been cited as a model programme
which involves women in a major way. The project,
implemented by WWF in collaboration with the King
Mahendra Trust for Nature Conservation, involves
thousands of villagers in the Annapurna area in the
Himalayas in a multi-faceted socio-economic
development and conservation programme. Women
have been the key to the project’s success. The
programme not only educates women and arms them
with income generating skills, but also empowers them
as resource managers at community level. The
conservation of the area’s fragile environment has been
integrated into the overall community development
activities to such an extent that it has become very
much a part of life for both men and women (WWF
International, 1994b).
Women have been effective as campaigners too.
In Sri Lanka, women environmentalists have been at the
forefront in campaigns and community protests against
deforestation, habitat destruction and ill-advised
development projects. Ruk Rekaganno (Tree Society)
comprises mostly women activists who have carried out
many programmes to involve grassroot level women in
environmental activities. In one of their most recent
campaigns, they introduced a cloth bag as a substitute
to polythene bags widely used for shopping and
wrapping purposes – a major source of pollution.
Women have been at the forefront of the
campaign against nuclear testing and dumping in the
Pacific. For women in the Pacific, addressing
environmental issues has always come together on the
same platform as feminist and anti-colonial struggles.
For example, when the Pacific countries’ protests were
ignored by the developed countries, a group of women
from Apia led a placard demonstration with anti-nuclear
messages to impress upon a visiting delegation (which
was in Western Samoa to explain their country’s
position on dumping radioactive waste in the Pacific)
their strong anti nuclear dumping views. This was a
major protest action against such attempts. To this date,
women’s organizations continue their campaign for a
nuclear free Pacific, which they claim is a prerequisite
for a clean Pacific environment.
In Thailand and other member countries of
ASEAN, women have played a significant role in
environmental action. The Women Scientists’ Forum,
established under the Thai University Women’s
Association, is one of the principal forces behind
women’s activities in environmental policy.
In the Republic of Korea, the Korean Council of
Women’s Organizations, the YWCA of Korea, the
Federation of Housewives Clubs and the Korea
Housewives Association carried out a campaign to limit
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the use of synthetic detergents. As the rivers of
Republic of Korea are short, the increase in the
consumption of such detergents is one of the major
reasons for water pollution in rivers. Another campaign
pursued by these organizations was to separate waste
according to their nature, and to close the refuse chutes
in apartments and other clustered buildings. They have
also campaigned for the limitation of plastic bags in
department stores and supermarkets.
Women have been asserting their traditional role
as effective resource managers. In the Philippines, the
Metro Manila Council of Women Balikatan Movement
has been spearheading a recycling programme. They
have urged households to separate waste material at
home, and have organized junk shop owners to collect
and pay for dry waste which can be recycled. The
NGO, which has 20,000 members, has been working on
recycling for nearly ten years (APDC, 1992).
Rural women, too, have demonstrated their
ability to be effective resource managers. In a number
of forestry projects, women have been identified as
crucial to the success of community-based activities.
Recent gender sensitizing has led to women being
involved not just at the level of implementation, but
from problem identification, and planning to
implementation and evaluation. There are several
different types of forestry projects that have involved
women in Thailand, Philippines, India, Nepal and
Pakistan. These projects have had different objectives,
and have either been run primarily to benefit women or
to benefit and involve both women and men. One such
project, carried out by the Hill Area Development
Foundation of Thailand, has found that participatory
methods are the only way to achieve long-term success
in the development of sustainable agroforestry. The
project is based among the Akha, a hill tribe that lives
in the northeastern hills of Thailand. Agroforestry
training is provided to both women and men, and
conservation and forest fire training is provided through
non-formal and formal education methods (APDC, 1992).
Combined projects aimed at the improvement of
both women’s lives and rural ecological balance have
been initiated by the government of Rajasthan in India,
with a local NGO called ASTHA and support from the
United Nations Fund for Women (UNIFEM). Initiated in
a drought-prone area in Rajasthan, this project was
developed to enable tribal communities to earn a
livelihood while tackling problems of soil erosion that
have resulted from poor land development. Among
these projects is a sericulture project involving 500
women from 12 villages. The women are organized in
groups, which are known as Mahila Mandals. Silk
production has been integrated with vegetable intercropping, while a range of basic community services
has also been introduced in all villages (APDC, 1992).
A number of organizations have produced useful
material on women and environment. Noteworthy
among them is Our Common Future: Making It
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Happen, published by the Education and Research
Association for Consumers (ERA Consumer) in Malaysia
in 1991. This book includes, inter alia, 99 specific action
items which can ensure “our common future” (ERA
Consumer, 1991).
Women face many constraints in their
environmental activities. Apart from the common
problems of lack of resources and technical assistance,
they have to contend with social and cultural barriers
which tend to prevent women from playing a central
role in the community. Sometimes lending institutions
are reluctant to lend money to women – even though
women have often proved to be far better in repayment
of such loans.
Programmes to involve women in sustainable
development increasingly recognize the need to
enhance the educational status of girl children, and the
need to eliminate social and cultural biases and
injustices against women. Many national policies and
programmes now incorporate these concepts, and have
widely acknowledged the role of women in
development.

V.

IN D IG EN O U S PEO PLE

A growing body of experience suggests that
traditional knowledge offers an important contribution
to sustainable development in developing countries.
Because they are local-specific and ecologically
rational. Traditional farming, fishing, water use, and
agroforestry practices often provide an important
starting point (Box 20.8). Some of the most successful
breakthroughs occur where researchers work with
indigenous people learning from their experience and
helping them improve the traditional practices.
With the influx of “outsiders” in greater numbers
and rapid industrial growth the indigenous people are
finally confined to sanctuaries. Even these protected
areas are now threatened with ensuing danger of
‘extinction’ of the indigenous people. However some of
these indigenous people are putting up a brave front in
defence of environment and their way of life. In
countries such as Australia and New Zealand, the
impact of European settlement has often produced
harsh social, economic, cultural and environmental
changes for tribal communities who have natural living
relationship with land and forest. Aboriginal tribal
communities in Australia face the continued loss of
their land and forests to mining and logging ventures
approved by state or national governments. Struggles in
different areas to protect Aboriginal land, forest and
sacred sites continue, involving both Aboriginal
communities and environmental groups in efforts to
prevent further destruction of the Aboriginal society
and culture, and of the environment.
In New Zealand, Maori people are continuing to
assert claims to their lands to protect them from further
environmental damage. The Ngai Tahu tribe in the
South Island of New Zealand got the Waitangi Tribunal
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B ox 20.8:

Traditional A griculture S ystem : A U nique R elationship w ith the E nvironm ent

Philippines:
The Bontoc Rice Terraces, situated i n the
Philippines, are part of a centuries-old agro-eco-system
developed by the Igorot people that has utilized and made
productive some of the harsher terrains of the Philippines
using only simple tools and an ancient knowledge of the
land. Situated on the steep and rocky mountainsides of
Bontoc, the Ato system, as this rice production system is
known, yields a stable 6.4 tonnes/hectare without the use
of chemical fertilizers and pesticides. This average far
exceeds the Philippine national average of 2.5 tonnes/
hectare. The Bontoc average matches the 7.3 tonnes/
hectare yield of the International Rice Research Institute’s
long-term experiments that received chemical fertilizer
applications during the dry season.
The rice terraces are mainly constructed for soil and
water conservation during seasons when water is abundant.
Impounded water is used to transport tonnes and tonnes of
rocks, granules, debris and soil fill. Top soil is carefully
saved as the last filling material. There are a variety of
ingenious methods used in producing such high yield.
These include:
–
Ingenious hydraulic technology to transport water;
–
River stone lining of the terraces that retains heat
and thus aids in nutrient recycling;
–
Composting of weeds for reapplication to the
terraces, adding algae and weeds from the
surrounding area to the beds;
–
Scattering sunflower tops over the paddy field
during transplanting to drive away worms;
–
Using soil and withered plant material from the
woods for application as manure; and
–
A special management of pigs for natural manure
which is i ncorporated into the soil during
preparation of the beds.

to agree that the tribe owed redress for the misuse of
their land by the Crown. The Pakeha (white) farmers
have grown wealthy crops in farming land which the
Ngai Tahu tribe lost in the early 1900s as a result of
unjust land purchases. The tribe is still struggling to
reclaim its land.
The Penans who live in the forests of Sarawak,
Malaysia are some of the very few communities left
who live in the forest and are totally dependant on the
forest for their subsistence. They practised a sustainable
and environmentally sound form of forest management
which has now been disrupted by state government
commissioned logging activities. Forest logging
activities in upland Sarawak have detrimentally affected
not just the Penan but several orang ulu communities
such as the Kayan, Kelabit and Kenyak. At first they
tolerated the devastating effects of logging – they used
and consumed the muddy water; their major protein
sources, wild animals were depleted; the freshwater fish
stocks were reduced and wasted with disappearing
forests. When they could no longer withstand the

All of these methods coupled with a precise
knowledge of the best seasons allow the Igorot to thrive on
their lands as their ancestors have done for centuries. Today
the Igorot people of the Codillera region are caught in a
struggle to maintain their rights over customary lands in the
face of large scale development. With the pressure of
“modern technology and development” the wisdom of this
way of life is about to be lost.

Kir ibati:
The system of cultivation in Kiribati, the low-lying
atoll group in the North Pacific, perhaps best illustrates
another innovative method of cultivation developed by
people in the Region to adapt to their environmental
conditions. The environment on atolls is not conducive to
agriculture but people in Kiribati skillfully developed a
method of planting despite the poor soil and non-availability
of water except from the water lens below the surface.
To plant babai (cyrtosperma chamissonis), pits
several feet deep are dug into the coral rock or rubble until
the water lens is reached. The young babai plants are
planted in the pit, inside a bottomless basket woven from
banana or pandanus leaves. The basket is filled with a
mixture of soil and dried compost made from the leaves of
breadfruit and several wild trees and herbs (e.g. buettorda
speciosa, hibiscus tiliaceus and triumfetta procumbens). The
cultivation of babai in sunken pits was used widely across
the Pacific by people living on coral islets with very little
and poor soils and limited fresh water. Since local organic
material were used as fertilizers, babai cultivation produced
a sufficient supply of a staple to feed the population. There
is now a decline in babai cultivation on many islands as
people have come to rely on store-bought imported foods
and have not maintained babai pits.
Source:

Asian and Pacific Women’s Resource and Action Series:
Environment, 1992.

hardship, they complained to the authorities, but to no
avail. They resorted to the legal system but delays in
court cases frustrated their attempts to seek justice.
After exploring all other channels without success the
Penans and orang ulu had no other option than to set
up blockades on the logging road. Several groups of
Penan trekked to the blockades to lend their support.
The women and children formed a human barricade to
stop the timber lorries from passing through.
In the context of the Pacific, each island has its
own rules about fishing; when to fish, how to fish and
where to fish, and what should be done before, during
and after each fishing expedition. Conservation
measures are also applied to avoid over-exploitation of
certain species. With a relatively low population, simple
fishing technology and an elaborate system of marine
rights and conservation technologies, people in Kiribati,
before British colonial rule, lived in close harmony with
their environment. Changes have however occurred in
both the legal and economic systems that have
disturbed that harmony and, apart from over
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which is not found in the books for it is passed on from
generation to generation based on their experiences of
living in harmony with nature. Though their knowledge
is being used by the scientists for exploitation of natural
resources, including for identification of plants of
medicinal value for synthesis of drugs; and for
maintenance of biodiversity, this is generally without
any credit or benefits accruing to the indigenous
people.

V I. C O N C LU SIO N

20.7:

A field technique session of a training workshop organized by
Wetland International in Malaysia.

exploitation, also led to the pollution of Tarawa lagoon.
The Marovo people in the Western Province,
Solomon Islands, also depend for their livelihood on
their marine resources. The Marovo coastal
environment is relatively untouched but is under
pressure of population growth and commercial use of
marine resources. Traditional knowledge of the marine
environment, reef and lagoon areas and use of a
complex syste m of marine tenure have been
responsible for careful resource use and management.
Local classification of fish habitats includes 40
categories pertaining to reef zones, bottom types and
water column. Marovo fish taxonomy contains nearly
400 names for locally defined species (with additional
sub-categories) and more than 2 0 type of fish
aggregates are recognized. There is an extensive
knowledge of spawning, migration and general fish
behavior, accumulated from empirical observation
through generations. There are over 60 different named
fishing methods, most of them containing additional
sub-categories. Marovo fishermen and fisherwomen fish
according to the knowledge of the winds, tides and
currents and seasonal variations. There is a rotation
between fishing grounds to avoid continuous
exploitation of one site. A number of taboos and
restrictions are placed on fishing areas, certain species
or techniques to maintain fishing stocks.
The ability of indigenous people to maintain
natural environment is diminishing with increasing
pressures generated by population growth and
commercial interests. They seem to be fighting a
loosing battle but if they lose, it will be a great loss to
the environment and humanity at large. The indigenous
people represent a wealth of knowledge, much of
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NGOs operating within the countries of Asia and
the Pacific, and at the international level, have
performed a multitude of environmental protection
roles, including imparting education and the
development of awareness among different segments of
society in environmental matters, so as to assist in the
design and implemantation of environment friendly
policies and practices. Actions by NGOs have
frequently thwarted unscrupulous or environmentally
inattentive developers and businessman. The NGOs
have demonstrated amply their capacity to blow the
whistle on clandestine operations potentially harmful to
the environment and even disagree with the policies of
their host governments. The comprehensive impact of
their multifarious roles is noteworthy and laudable.
Children and youth (about 40-50 per cent of
population in countries like Bangladesh and the
Philippines are also beginning to make an impact on
environmental conservation through their activities
individually and as part of different institutions: Youth
Councils, Societies, Clubs, Boy Scouts, Girl Guides etc.
Women have also taken various initiatives similiar to
those of other groups: they have been at the forefront
of the campaign against nuclear testing and dumping in
the Pacific; their role in environmental management
starts from grassroot level: control of detergents,
disposal of waste, reduction of waste generation;
education and awareness development in children; and
extends up to scientific research and policy planning.
Indigenous populations in certain countries of the Asian
and Pacific region have contributed in their own way
by blocking the environment-degrading activities of
commercial interests. It is therefore imperative to
involve women, youth and indigenous populations in
environment- and conservation-related efforts. NGOs
can marshal the national and international resources to
support all these efforts. Interaction and cooperation
between all those standing for conservation and
rehabilitation of the environment will give rise to
synergy – the key to success.
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21.1:

Research and monitoring provide basic data for environmental analysis.
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I.

IN TRO D U C TIO N

The object of environmental assessment is to
provide essential basic information for developing and
implementing effective policies and strategies for
sustainable development. It is for the same reason that
the Agenda 21 in its Chapter on Information for
Decision Making lays great emphasis on monitoring,
research and assessment for proper management of the
environment and for evaluation for sustainable
development.

II.

EN V IRO N M EN TA L M O N ITO R IN G

A.

C onventional Techniques

Environmental monitoring mechanisms in the
Region vary f rom the rudimentary to the most
sophisticated. Even as the scientific and technological
base of the monitoring system increases, the range of
problems to be addressed has multiplied because of the
pressure of rising population, natural disasters and
environmental degradation.
Most countries in the Region have focused in
varying degree on four major areas in monitoring:
1) Acquisition and activation of appropriate sampling
and analytical equipment; 2) Training of monitoring
agency staff; 3) Development of capabilities to process
and analyse environmental data; and 4) Preparation of a
prioritised monitoring programme, concentrating on
highly polluted areas.
Many countries in the Region (e.g. Australia, the
People’s Republic of China, India, Indonesia, Japan,
Malaysia, Mongolia, Pakistan, Philippines, Republic of
Korea, Singapore and Thailand) have the capability to
monitor the level of air and water pollutants
(e.g. sulphur dioxide, nitrous oxides, hydrocarbons,
particulate matters etc.). New analytical techniques
(such as gas chromatography to detect volatile organic
compounds in water effluents) are in use in many
countries. However, a recent survey by WHO/UNEP
(1992) shows that most countries in the region have
limited monitoring programmes. These include the
countries where megacities are located. Table 21.1
summarizes the air quality monitoring capabilities in the
megacities of the region. At present, the monitoring
capabilities fall into three general categories. Seoul and
Tokyo maintain comprehensive air quality monitoring
networks that often provide real-time data on all major
air pollutants. These networks incorporate adequate
quality control procedures to ensure that the data are
demonstrably valid. In the second category are cities
with mostly marginal or just adequate air monitoring
networks that measure only a few pollutants, usually at
fewer sites than desirable. Included in this group are
Bangkok, Beijing, Bombay, Calcutta, Delhi and
Shanghai. The third category includes the megacities
with inadequate air monitoring systems that produce
data of unknown quality on a few pollutants. Jakarta,
Karachi and Manila fall into this category. The later two
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categories of cities also often lack sufficient quality
assurance oversight, and so questions are raised about
the reliability of the data.
It is evident that air quality monitoring
capabilities must be improved in many of these
megacities (Anon 1994) and other locations in countries
of the region. The technical challenge of monitoring is
well brought out by the case of Mongolia where the
Central Laboratory in Ulaan-baatar has the widest range
of analytical capabilities. Most of the analytical
laboratories in the country have been in operation only
for two or three years. Yet, a government report states
that the instruments and techniques are outdated,
unreliable and incapable of performing analyses
according to internationally accepted protocols.

B.

Satellite-B ased R em ote Sensing

Routine monitoring of large or critical areas for
detecting environmental changes has become possible
with satellites. The regular and repetitive nature of
coverage by satellites is a further advantage. Monitoring
from space has been useful in identifying the changes
relating to some of the predominant issues of the
Region: deforestation, land degradation, destruction of
biodiversity, depletion of oceanic and coastal resources,
waste disposal, etc. Satellite remote sensing has been
useful not only for monitoring environmental hazards
but also to unveil the true state of natural resources.
The scope for application of satellite data in the Region
has considerably increased.
Table 21.1:

Air Pollution Monitoring in the
Megacities of Asia and the Pacific,
1992

SO2

SPM

Pba

CO

NO2

Bangkok
Beijing

❐
❐

❐
❐

❍
❍

❍
❍

❍
❍

■
❍

■
❍

Bombay

❍

❍

■

●

❍

●

❍

Calcutta
Delhi

❍
❍

❍
❍

■
■

●
●

❍
❍

●
●

❍
❍

Jakarta
Karachi

❍
●

❍
●

●
●

●
●

●
●

●
●

■
❍

Manila

❍

❍

■

●

●

●

❍

Seoul
Shanghai

❐
❐

❐
❐

❍
❍

❐
●

❐
●

❐
●

❍
❍

Tokyo

❐

❐

❐

❐

❐

❐

❍

City

Source:

Notes:

O3 Emissions
inventory

World Health Organization and United Nations
Environment Programme, Urban Air Pollution in
Megacities of the World (Blackwell, Oxford, U.K., 1992),
p. 36.
a. Pb = lead.
● None or not known
■ Rudimentary
❍ Adequate
❐ Good
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21.2:

C.

Monitoring by satellite; white patches indicate saline
areas.

N ational Program m es on M onitoring

The assessment and monitoring programmes of
the countries in the Region are in accordance with
three main policy thrusts: establishing the institutional
framework needed for integrated appraisal of the data
to realise the goal of sustainable development;
strengthening the database through survey and
inventories of the natural resources and environmental
conditions, as well as space-based monitoring; and
enhancing the scientific base of the assessment. The
scope and level of the programmes reveal considerable
variation across the Region depending on the problems
as well as financial and technical resources of the
countries.
The People’s Republic of China has taken special
measures to strengthen its environmental assessment
and monitoring on scientific lines. Efforts on a massive
scale are underway. A five-level environmental
protection system (EPS) has been introduced, with
specific responsibilities at the national, provincial,
municipal, country and township levels. Voluntary
measures such as self-monitoring by industry and
public and media participation in monitoring systems
are encouraged.
In India collection and analysis of environmental
information form the basis of several key programmes
of environmental management. The Central Pollution
Control Board completed environmental audit of 120
industries. Reporting of pollution status by industries
has been streamlined with provision for coded
information to ensure confidentiality. Every industry is
required to provide information on the resources used
and the waste disposal practices.

A project called Environmental Statistics and
Mapping using remote sensing techniques has been
sponsored, to be implemented by the National Institute
for Science Technology and Development Studies in
India with a specific thrust on the control of pollution.
The themes include optimal location of water and air
pollution monitoring stations. Work is underway in
developing a concise set of environmental indicators for
monitoring the effects of pollution.
In Indonesia several agencies have responsibilities for monitoring air and water. Continued
demands are being made to compile additional data on
biodiversity and natural resources. Indonesia is a
pioneer in attempting to internalise environmental
functions in line agencies and regional governments. A
decentralised institutional framework for environmental
impact assessment has been initiated and suitable
provincial agencies for environmental management are
being set up. Moreover, the emphasis has shifted from a
policy-setting phase to implementation and
enforcement of environmental control programmes with
the creation of BAPEDAL (which has a database on
pollution loads and compliance of industries with
pollution control measures).
Pakistan issued an ordinance (1993) for
Environment protection paving the way for efficient
and reliable environmental reporting by several
agencies at the Federal and Provincial levels. An
integrated environmental information system has been
outlined. The measures include the use of inventories
and satellite imageries for resource and environmental
monitoring, feedback and control. The major projects
include: development of a system for environmental
monitoring, including water pollution monitoring, air
pollution monitoring using plants as bio-indicators,
enforcement of control standards for industrial gaseous
emissions and motor vehicle exhaust and noise.
Faced with the immense task of assessing the
impact of powerful cyclones and massive floods,
Bangladesh has accorded priority to the establishment
and working of a flood forecasting network of
hydrological stations. A National Environmental
Management Action Plan is being finalised. It will help
in identifying critical areas including flood-affected
regions for close monitoring. In Bhutan the National
Environmental Commission is designing a national
environmental strategy. Additional capacity is being
built for collecting, storing and retrieving reliable data,
mainly within the Survey Department, the Ministry of
Agriculture and Department of Power. Plans are
underway to establish a structure for monitoring water
quality.
Sri Lanka has taken crucial policy decisions to
streamline its environmental assessment mechanism.
The Ministry of Environment has been made the focal
point under a subregional project. The revision of the
National Environment Act has indicated the need for a
mechanism to advise the Government on environment
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asses sment of s ectoral programmes prior to
implementing development projects. The National
Commission for Environmental Affairs (setup in 1990)
in Myanmar is establishing an environmental database
unit. Data on air pollution and air quality are not
available since there are no monitoring stations.
Nepal is examining the scope for updating the
forest resource survey, which is about a decade old.
The Land Resource Mapping Project too needs periodic
revision. It plans to allow the private sector in
monitoring environment activities. The country’s new
tourism policy proposes monitoring of environmental
impact of tourism in Nepal.
Most of the Pacific island developing countries
have established environmental units within their
structures of public administration and assigned them
explicit responsibility for monitoring environmental
trends. EIA has become mandatory as part of the
feasibility studies and risk analyses of major investment
proposals. These countries had to include in their
environmental assessment the possible impact of
pollution from nuclear weapons testing and hazardous
waste dumping in their neighbouring seas.
Fiji has identified, with UNDP assistance, the
priorities for implementing its national environment
strategy with international aid. A national inventory of
pollution sources is envisaged so that monitoring can
be properly targeted.
Viet Nam has outlined a comprehensive policy
for environmental assessment. The National Action Plan
on Environment and Sustainable Development has called
for a monitoring system to collect reliable information.
The plan suggests the development of a standardised
scientific methodology for the collection of data suitable
to the characteristics of its resources, and a system for
testing the accuracy of the collected information.
In Lao People’s Democratic Republic the
Organisation for Science and Technology and
Environment (OSTE) has taken the lead role in
implementing the national environmental assessment
system. In response to UNCED recommendations, the
Philippines formulated its own Action Plan for
Sustainable Development. The plan envisages the
development of a legally constituted monitoring system
that will be effective, and will ensure compliance with
the environment legislation.
Thailand is trying to cope with the increasing
demand for comprehensive monitoring of its
environment. Following a report on the adverse effect
of lead pollution on children’s intelligence and growth,
monitoring of automobile exhaust and other pollutants
in the Bangkok area has acquired special significance.
The Environmental Research and Training Centre has
planned to conduct seven separate programmes,
including water quality monitoring in Thailand’s major
rivers and ambient air quality monitoring in Bangkok.
In addition to routine assessments of air and
water quality, Malaysia has given importance to
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monitoring of oil spill incidents in the country’s waters.
The National Oil Spill Contingency plan has been
updated to ensure the availability of information
needed in an emergency. Enhanced air and sea
surveillance, in cooperation with Singapore and
Indonesia, is envisaged.
One of the most sophisticated air quality
monitoring and management systems in the Region has
been set up in Singapore. The new Telemetric Air
Quality Monitoring and Management System will
provide efficient tracking of air pollution levels.
Environmental assessment in Hong Kong, though
limited in terms of the area of operation, exhibits
features that can suitably be adopted by other
countries/territories. Environmental assessment is not
limited to development projects but is applied to a
broad range of commercial and industrial activities with
environmental audit. Private developers are required to
submit monthly monitoring reports to the Government
to ensure compliance with the initially agreed list of
environment data.
The quest for precision and sophistication
continues to mark the assessment and monitoring
process in Japan. A noteworthy feature has been the
increasing importance given to public participation in
the process. The national Government subsidises the
monitoring equipment given to public groups. The
Environment Agency conducts a “green census” every
five years to enhance public understanding of scientific
facts related to the environment.
The Republic of Korea has an automatic
monitoring system for air quality. The country has
adopted an air pollution reduction policy for motor
vehicles. Data from 35 cities are sent directly to the
Ministry of Environment. In addition, 45 acid rain
monitoring stations have been set up. Drinking water is
tested four times a month and sea water, six times a
month. Over 500 sites are evaluated for soil pollution.
Mongolia completed a review of its environment
impact assessment procedures with a view to strengthening their effectiveness. However, it was noted that
the available groundwater monitoring data do not support
an analysis of the water quality throughout the country.

D.

International, R egional and
Sub-regional Program m es

In order to harness the potential of remote
sensing from space for inventorying natural resources
and monitoring the environment, especially at regional
and national levels, a Regional Remote Sensing
Programme (RRSP) was initiated in March 1983 by
ESCAP with funding from the UNDP. Initially under
RRSP, a network of national contact points for Regional
Information Service and Education was established to
facilitate exchange of knowledge and expertise in the
fast growing field of satellite remote sensing. The
Regional Information Service network consisted of four
modules, namely, documentation management, roster

IN FO R M ATIO N , M O N ITO R IN G A N D R ESEA R C H

of remote sensing experts, project information and
bibliography of publications. The Education network
has the main goal of promoting information exchange
on education and training in remote sensing and
sharing of facilities available in the Region for the
purpose. The main thrust of these activities has been
towards efficient management of the natural resources
and environmental conservation in the Region.
RRSP attained a commendable track record. On
the basis of which in May 1993, with UNDP support, a
new Remote Sensing Programme (GIS-RSRP) on
integrated application of Geographic Information Systems
(GIS) and remotely sensed data has been initiated
under ESCAP for collaborative projects and national
capacity building especially emphasising the sustainable
management of natural resources and the environment.
The United Nations syste mwide Global
Environment Monitoring System (GEMS) has a global
water quality monitoring programme, GEMS/WATER
(WHO 1991). This is the first programme of its kind to
address global issues of water quality through a
network of monitoring stations in rivers, lakes,
reservoirs and groundwaters on all continents.
Fifteen countries/territories in the Region
participate in the programme. These are: Australia,
Bangladesh, the People’s Republic of China, Fiji, Hong
Kong, India, Indonesia, Japan, Republic of Korea,
Malaysia, New Zealand, Papua New Guinea,
Philippines, Sri Lanka and Thailand. The largest number
of monitoring stations is in India, followed by
Indonesia, Japan, Australia and others. Data from these
stations are sent to a global database in Canada.
The capacity building programme of GEMS/
WATER for water quality monitoring and assessment in
developing countries in Asia was started in the Mekong
river basin in co-operation with the Mekong Secretariat
and its member states (Cambodia, The People’s
Republic of China, Lao People’s Democratic Republic,
Myanmar, Thailand and Viet Nam). A regionwide
assessment of groundwater pollution problems was
conducted by the British Geological Survey in
collaboration with ESCAP. Some countries in the Region
have participated in the analytical quality control
performance evaluation exercises conducted by GEMS/
WATER.
GEMS/AIR (WHO/UNEP GEMS 1988), a global
network has been set up to strengthen urban air
pollution monitoring and assessment capabilities in
participating countries, to improve the validity and
comparability of data among cities, and to provide
global assessments on levels and trends of urban air
pollutants and their effect on human and ecosystem
health. The GEMS/AIR participating countries in the
Region are: Australia, the People’s Republic of China,
India, Islamic Republic of Iran, Japan, Republic of
Korea, Malaysia, New Zealand, Pakistan, Philippines
and Thailand.

The Ministerial Conference held in Beijing on
23-24 September 1994 under the auspices of ESCAP
launched the Regional Programme of Space
Applications for Sustainable Development in Asia and
the Pacific. Being executed by ESCAP, the Programme
lays strong emphasis on the implementation of Agenda
21 and better coordination and cooperation within the
UN system and outside in addressing environmental
related issues.
A long term programme entitled Operational,
Low-cost Integrated Vital Information Access (OLIVIA)
is currently being formulated by FAO in close
cooperation with ESCAP, the UNEP and the Asian
Institute of Technology (AIT). The OLIVIA programme
will consist of a number of coordinated regional and
national projects to be implemented by FAO and
ESCAP. The objective of the programme is to develop
and implement a comprehensive satellite environmental
assessment and monitoring system for Asia and the
Pacific in support of sustainable development in
agriculture, forestry and fisheries as well as natural
resources and environmental management. Its purpose
is to provide operational and low cost access to a
variety of information services, based on the use of
both environmental and earth resources satellite data
and appropriate communication facilities, for the
implementation of Agenda 21. One of the first
programmes to be formulated and implemented is a
technical facility for the acquisition of low-resolution
data from the NOAA and GMS/Fengyon-2 satellites for
operational applications such as early warning for food
security, flood forecasting, monitoring forest cover
changes etc. (Box 21.1).
The European Space Agency (ESA) is involved in
an ongoing cooperative project between the European
Community and ASEAN in Indonesia, Philippines,
Malaysia and Thailand. Several pilot projects using
radar data have been formulated to validate the
technique in a wide range of applications. A simulation
programme for Canada’s RADARSAT has also been
conducted in the People’s Republic of China, Malaysia,
Thailand and Viet Nam.
The People’s Republic of China has assisted
Malaysia and Bangladesh in monitoring soil erosion,
grassland reserves and floods, respectively. A laboratory
for soils research has been set up in the Philippines
with Japanese assistance. The Australian International
Development Assistance Bureau has provided
assistance for upgrading the Philippine remote sensing
laboratory.
The World Meteorological Organisation’s Global
Atmosphere Watch, which monitors environmental
pollution, continued to provide data to the Region. The
data related to both early warning alerts and long-term
changes involving Greenhouse gases, toxic chemicals in
the rain and long-range transport of pollutants.
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B ox 21.1:

U se of N O A A D ata

A significant and cost-effective application of
satellite data in the Region has been the use of data from
the National Oceanic and Atmospheric Administration’s
(NOAA) polar-orbiting weather satellites of the United
States. Since 1979 Advanced Very High Resolution
Radiometer (AVHRR) data from the NOAA satellites have
facilitated global-scale studies of environmental processes.
A large number of countries in the Region have facilities to
receive NOAA data.
Although the AVHRR sensor was designed to
monitor daily global cloud dynamics, the data have been
useful in monitoring large-scale vegetation dynamics. The
Normalised Difference Vegetation Index (NDVI), a
transformed spectral index based on the visible and
near-infrared bands of the AVHRR data, has been found
useful to:
•
generate vegetation-cover maps;
•
monitor global-scale biophysical parameters;
•
conduct seasonal monitoring of global vegetation;
•
make agricultural and forest inventory (large scale);
•
monitor global carbon exchange;
•
detect and assess drought conditions;
•
detect water turbidity and oceanic chlorophyll;
•
note major hydrologic events etc.
The wide image swath width (2,700 km) and the
coarse resolution of the AVHRR data (1.1 km for local area
coverage and above 4 km for global area coverage) allows
daily observations of the entire globe. At present NOAA-11
and 12 are in orbit. The high frequency of temporal
resolution has been useful in monitoring vegetation
changes during critical growing seasons. It is true that high
resolution satellites (LANDSAT, SPOT, IRS, etc.) provide
more details than AVHRR, but their revisit capability (11-16
days) is inadequate to provide cloud-free imagery at crucial
times. There are however certain technical limitations

III. STA N DA R D ISATIO N O F FO R M ATS,
D EV ELO PM EN T O F DATA B A SES,
EXC H A N G E A N D D ISSEM IN ATIO N
O F DATA
A.

Standardisation

Monitoring should lead to collection of data and
infor mation necessary for decision making and
rectification action. In the absence of carefully observed
and well thought-out data formats it is quite likely that
a number of data that may be vital for environmental
assessment and remedial action may not be acquired,
or if acquired, not to the extent or level of accuracy
necessary for comprehensive study.
1. Issues in data collection and distribution
The present data collection and distribution
system in the Region has three main shortcomings.
First, the data available for planners in the Region are
strongly oriented to development programmes based
on inputs and outputs, rather than on the conditions of
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inherent in the use of AVHRR data. Still, these can be used
to detect areas for closer study with high-resolution data.
NOAA data are useful in building up long-term databases
on ecosystems, which undergo natural change at a slow
pace. NOAA, in cooperation with ESCAP, conducted a
drought early warning programme for South and South-East
Asia. India developed a map showing NDVI based on
NOAA data. The technique of masking the clouds has been
applied to enhance the image. The data are used for
drought prediction at the district level.
Recently a cloud-free mosaic imagery of South-East
Asia landmass was generated using a series of NOAA-11
AVHRR data obtained during the dry seasons of 1992 and
1993. The data were recorded by the Thailand satellite
station. All of South-East Asia was studied with only five
scenes of AVHRR data (as against 390 and 2,655 scenes of
LANDSAT TM and SPOT HRV data, required respectively).
The probability of acquiring cloud-free data increases
considerably with the use of NOAA, as its data can be
obtained twice during day time and twice during night time
for two satellites. One km resolution of AVHRR data has
been found sui table for reproducing a n image at
1:1,000,000 scale.
A forest classification technique using NOAA AVHRR
data was used in a recent case study of the forests in SouthEast Asia by the Asian Institute of Technology. Though the
data had low resolution (1.1 km), the accuracy was
checked by the Royal Forest Department of Thailand and
found to have only 1.17 per cent discrepancy.
A landcover database of Asia and near Asia at 1 km
resolution using NOAA AVHRR data is being developed by
a Working Group of the Asian Association on Remote
Sensing which could be of immense value to the scientists.
Source:

UNEP, Environment Assessment Programme, Bangkok.

natural resources. Second, the data are mostly sectororiented and cannot be utilised effectively, most of the
time, for cross sectoral analysis. Third, access to the
data produced by one department to others is highly
restricted by bureaucratic restrictions.
Data collection systems have typically
concentrated on socio-economic and demographic
aspects. Large volumes of uncollated and unutilised
environmental data are reported to have accumulated
as a result of many aid-financed projects in the Region.
This situation has led to considerable duplication of
data collection efforts. Not much of the data are
organised into integrated, accessible databases.
Moreover, the available data are characterised by major
differences in coverage, quality and consistency.
With several satellite ground stations and data
processing centres in operation in the Region, the flow
of space data on natural resources has considerably
increased. However, collection of the corresponding
ground data, especially in the socio-economic field, has
not kept pace with the accumulation of satellite data.
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B.

D evelopm ent of D atabases and the
R ole of G IS

The data collected on various parameters
relevant to environmental assessment should be used in
the development of databases. As an example the
databases could be on terrain modelling; meteorological
conditions; infrastructure: rail road, roads, housing,
electricity, telecommunications, gas and water;
population; landuse patterns; forestry; agriculture; water
resources; drainage; and so on.
The need for evolving sustainable development
options has led to certain preparatory measures. Some
broad trends are discernible. First, it is realised that
“stand-alone” studies and inventories are no substitutes
for a well knit database, and there is a move towards
digitisation of maps, satellite data and thematic
information so as to facilitate data analysis. Second,
satellite data on natural resources have emerged as the
single largest reliable source for enriching databases.
Space-based data also meet the need to upgrade the
database regularly so as to capture the dynamic
changes (Box 21.2).
Third, the role of Geographic Information
Systems (GIS) has emerged strongly in extracting
“information” from raw data for the use of decisionmakers. With GIS, the operational significance of
databases has increased. No longer are they regarded as
piles of information for record and reference. The
databases have become virtual spring-boards for action.
As a computer-based system, GIS has proved to be a
powerful analytical tool for planners to model, predict
and model again until clear options for action emerge.
In particular, decision-makers now have a database
B ox 21.2:

management system that integrates bio-physical data
layers with the collateral socioeconomic data for
analysis and modelling. The introduction of the human
factor in evaluating the sustainability of the use of
resources has made data analysis all the more realistic.
Again, GIS is ideal for handling the large volume of
data required to address the problems of the Region.
Fourth, there is a concerted demand by many
countries in the Region to build databases containing
indigenous knowledge, particularly in the field of
biodiversity and marine resources. There is a growing
concern that this traditional knowledge base is
shrinking with the spread of industrialisation and
commercial exploitation of resources.
Several countries have been utilising GIS, though
they are facing many problems in working on
environmental data. As much as 80 per cent of the cost
of a GIS is taken up for building the database. There is
also the related problem of high cost of satellite data.
Upgrading the database involves recurring cost as well.
Basically, sustainable development options can be
derived only if the two sets of data – the biophysical
and the socio-economic – are integrated, a task which
is yet to be attempted on a wider scale in the region.
1. GIS Based Programmes in Asia
A review of the GIS programmes and projects in
the Region shows that the technology is fast spreading
and the requisite databases are being established. With
the emergence of larger and faster computing
capabilities, the scope for digital data has considerably
increased. Besides the national networks in some
countries, subregional and regional data networks have
arisen in the region, opening new windows for a

Environm ental M onitoring through R em ote S ensing

Remotely sensed satellite images provide a diverse
and increasing ran ge of facilities for improved
environmental monitoring and management. It routinely
provides weather foreca st and assists in rapid
communication. Moreover Landsat and SPOT (satellites)
cover most countries of the region every two weeks and
provide an opportunity for monitoring the dynamics of
land-use, and change in forest cover and other biophysical
conditions of the environment. In the area of water alone,
the possibilities are enormous, ranging from monitoring the
volume of flow and potential availability to the changes in
quality such as the concentration of sediments and effluents
in river, streams and seas. It is also possible through the
remote sensing technology to identify levels of water
harvest, or its discharge to a particular property or a body
of water, as well as quantity of the discharge level.
Pakistan has taken considerable advantage of
remote sensing technology in mapping flood plains, river
course changes, areas effected by salinity and in snow
surveys. Satellite images have proved very useful in
monitoring and mapping floods in the country. The areal
extent of flooding have been measured by comparing
temporal images pertaining to flood and non-flood

conditions. For example two Landsat images were used,
one pertaining to non-flood conditions in 1989 and the
other taken during the severe floods of 1992, of river Indus
in Pakistan and the area liable to floods along its course.
These images were acquired and processed by the satellite
ground station (located at Islamabad) of the Pakistan space
and upper atmosphere research commission (suparco),
Pakistan’s National space agency. The area inundated by
floods was calculated using a planimeter and a millimeter
square grid.
The remote sensing technology is now available to
all the countries of the Asian and Pacific region and is
improving in its accuracy and resolution with time. The
expensive part of it is putting in the hardware, both in
space and on the ground, but once these are in place
(which they are), the incremental cost of information
extraction and interpretation is small. However, developing
and supporting the skilled human resources to do this in
the tradition-bound departments managing natural
resources and environment in most developing countries of
the region will be the major challenge in the coming years.
Source:

Government of Pakistan. Space and Upper Atmosphere
Research Commission (1994).
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21.3:

Organizing data on human utilization of peat swamps and
lakes.

mutual exchange of experience and expertise (ESCAP
1994a).
Australia has completed a digital topographic
map database of the country. GIS is used for
establishing a nationwide system of conservation and
protected areas. A regional level database (MurrayDarling Basin), as well as a National Resource
Information Centre database, has been developed.
In Bhutan, GIS is being introduced in the
Department of Forestry (ESCAP 1994b). However, no
focal point has yet been designated for collection of
data. The Government of Bangladesh has endorsed a
programme of integrated application of GIS and remote
sensing for natural resources and environmental
management. Several organisations use GIS for rural
development and for supporting the Flood Action Plan
(FAP). The main objective of a USAID-supported project
in the FAP is to provide a digital database. GIS is also
used for hydraulic modelling of the lower river basins.
The country’s Space Research & Remote Sensing
organisation (SPARRSO) has a GIS and can monitor
tropical ecosystems, coastal mangrove afforestation,
flood control and drainage programmes and provide
environmental data. A nationwide environmental
database is being planned.
The National Institute of Environment Research
of the Republic of Korea introduced remote sensing
and GIS for environment management in the late 1980s.
The techniques are applied in studying ecosystem
changes, water pollution in riverine areas, land-use
analysis, selection of landfill sites and integration of
predictive models.
Pakistan has prepared several maps in a digital
format and integrated them into GIS databases. The
problems addressed by the databases include changes
in the Indus river, snow cover in the northern region,
water logging and salinity, landuse patterns and
desertification and road planning and construction
activities in Karachi (ESCAP 1994c). Pakistan
Agricultural Research Council is engaged in the
preparation of agro-ecological zonal maps.
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GIS is fully operational in Malaysia. The
Malaysian Centre for Remote Sensing promotes the
use of the technique for resource management and
environmental protection. Databases on environmentally sensitive areas are being formed. The country
has also taken the initiative to integrate the satellitebased Global Positioning System (GPS) with GIS,
thereby improving the locational accuracy of the data.
Myanmar has implemented a UNDP-assisted national
forest management and inventory with a GIS
component. The Department of Human Settlements has
a GIS. Training courses were also organised with
external assistance.
At least 40 national institutions and four
international/regional organisations use GIS in
Thailand. The use of GIS in Government agencies
concerned with environment is rapidly expanding.
Special attention is given to assess health and
population statistics in terms of pollution sources. A
database on areas exposed to heavy automobile
exhaust showed the impact of ingested lead on human
health. GIS is also widely used in industrial pollution
control plans in Southern Thailand. Under the
programme, “SEAWATCH Thailand” marine
environmental data and forecasts are provided to users
through a PC-based system. Environmental and natural
resources databases have been set up in the Thailand
Development Research Institute, a non-government
agency.
In Viet Nam a digital database is being
developed from the existing topographic and thematic
maps. The government has obtained several satellite
images with a view to updating maps on forests,
landuse, geology and topography. Based on remote
sensing data, a GIS is being set up. As part of initial
efforts, the environmental impact assessment of a
hydro-electricity project was made using GIS.
2. GIS Based Programmes in the Pacific
GIS technology is being used increasingly in the
Pacific (ESCAP 1991). Fiji has the most advanced GIS
capability in the South Pacific region. The newly
established Department of Environment has the
mandate for conducting environmental assessment and
monitoring. The National Environment Strategy
envisages the establishment of an environmental
database integrating the results of the proposed
terrestrial and marine resource surveys into a single
National Environmental Database (NED). A GIS
database is planned to identify ecologically sensitive
areas and generate sustainable options for resource
exploitation.
Papua New Guinea (PNG) has assessed that its
natural resource data is incomplete and uneven. A PNG
Resource Information System was started with
Australian aid. Its aim is to build a GIS database for
landuse management and assess the potential for crop
production.
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Kiribati has strengthened its environment unit to
provide viable policy options. A database was initiated
for monitoring environmental statistics.
The Marshall Islands, which has a computerised
resource database, has outlined a programme of
baseline inventories of renewable marine resources of
each atoll targeted for commercial exploitation in the
immediate future.
In the Solomon Islands forest resource maps are
being produced for the entire country. The Ministry of
Forests is implementing a computerised resource
inventory.
Despite little exposure to computer-based
mapping, Tonga has a well-defined proposal for the
establishment of a national resource information
system.
Vanuatu recently installed a resource information
system. A computerised nationwide forest inventory
and topographic mapping were carried out with
Australian assistance. A land records database was
installed in 1988. The Ministry of Forestry has a GIS
facility.
Western Samoa has a Land Resource Planning
Project (1989) under which the country installed its first
GIS facility. Several maps on landuse, soils and
topography are available.
In the Cook Islands, a pilot project on landuse
capability survey was implemented on the island of
Atiu with assistance from New Zealand. A GIS was also
introduced.
3. Issues in the Compilation of Databases
There are some general limitations in compiling
the database for the State of Environment (SoE) reports
of developing countries. For example, most of the
available data are presented on a fiscal year basis while
SOE reports express them in terms of the calendar year.
Also, data such as rainfall are simply measured in
different stations for reporting purposes. No regional or
national averages are derived. Again, some data are not
given in accordance with standard classifications:
indications of data in terms of a million or billion units
(used nationally) need to be converted to units known
internationally. Similarly, accounts using local currency
should ideally also be expressed in US dollars for
standardisation.

C.

Exchange and D issem ination of
D ata – N etw orking

Though databases on natural resources and
environment are at an early stage of development in
the Region, there is a clear trend towards the
establishment of data networks (Box 21.3). Networking
has become technically possible because of the rapid
strides made in telecommunication and computer
technologies. It offers a cost-effective way of building
databases without duplication, which is a common
malady in the Region. Moreover, networking promotes
subject specialisation by widely separated institutions

and pooling of their resources when necessary.
Furthermore, networking will be useful to transmit
environmental alerts, monitor adherence to
international conventions and help in implementing
Agenda-21 of UNCED.
The technical driving force of networking is GIS.
Wherever GIS is well developed, networking has
followed. Basically, networking is also driven by social
factors in many countries in the Region. Electronic links
can reach people left out by the conventional telecommunication infrastructure. Indeed, networking is a
logical follow-up of decentralisation in environmental
monitoring and assessment. Decentralised databases
enable NGOs to become better informed of the facts,
thereby enhancing their contribution. The efficiency of
a network depends, however, on the adoption of
appropriate standards and common protocols for
exchange of data among its constituent parts as well as
with other networks. A few examples from the Region
are given to illustrate the trends in networking.
1. National Initiatives
As environment is a multidisciplinary subject, a
comprehensive information system would involve
effective participation of several institutions specialising
in different subjects. This is the rationale for setting up
the Environmental Information System (ENVIS) in India.
It is a decentralised system using a network of
databases to ensure integration of national efforts in
collecting environmental information. The ENVIS
network has initiated measures to provide a satellite
link with other institutions and their databases in the
country.
Australia’s Environmental Resources Information
Network (ERIN) provides the infrastructure for a
number of agencies responsible for environmental
planning and management. The infrastructure is based
upon a sophisticated network of computers, supporting
environmental information systems (Box 21.3). New
Zealand has a well developed GIS and Land information
System as an integral part of its planning. It has
adopted a policy of charging for the information
collected with public funds.
Developing countries realise that an essential
element of managing the environment and the
associated problems is the establishment of an
environmental information system. In Bangladesh,
inadequate databases and the lack of national
networking for timely flow of information are
considered to be one of the problems for the slow
progress in implementing the Agenda 21 at the national
level.
In contrast, Indonesia, has numerous databases.
Nevertheless, its first priority is to establish a
mechanism for compiling, standardising and distributing
existing information. The Ministry of State for
Environment is the coordinator of environmental
information. Another organisation, BAPEDAL, has a
database on the compliance of industries with
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B ox 21.3:

ER IN – Environm ental Inform ation for D ecision M aking

The Environment Resources Information Network
(ERIN) was established in 1989 by the Australian
Government. ERIN is a national facility, with a goal to
provide geographically-related environmental information
required for planning and decision making. The ERIN
programme is a collaborative one, which draws together
experts from government, research institutions, industry and
the community – people who are interested in improving
the quality and availability of environmental information.

U ser R equirem ents A nalysis
Initially, a user requirements analysis established
that an easy-to-use interface was required, that would
answer such questions as:
•
What is in a particular region?
•
Where is something? (e.g. a type of management
zone, an environmental resource, a threatened
species)
•
What kinds of environments exist and where are
they found?
•
How are these environments being managed?
•
Is the environment changing and by how much?
Criteria were then developed to select systems that
would answer these questions. The systems would need
to be:
•
easy-to-use;
•
able to integrate data from many sources and many
types, including tables, maps and images;
•
able to run on a number of hardware platforms; and
•
available across computer networks, both local and
wide area.
Information requirements were identified, and a set
of priorities for data acquisition were defined. These were:
•
geographic data – land tenure, topography,
administrative boundaries, geology;
•
continental scale satellite imagery – for short- and
long-term environmental monitoring; and biological
data – species distributions and conservation status.

regulations on pollution loads, while the information on
landuse and landcover (including maps) compiled by
BAKOSURATANAL, the survey and mapping
coordination agency, is integrated in the Regional
Physical Planning Programme.
Viet Nam faces a paucity of information and
views networking as a cost-effective means of acquiring
environmental information. The National Information
and Documentation Centre operates two special
networks in environmental information viz. ENSICNETViet Nam, a regional network for information exchange
on environmental sanitation and water supply, and
INFOTERRA Centre which is building its national
information database.
In Cambodia several agencies have started
installing their own separate GISs. The Government has
stressed the need to streamline the activities through an
integrated resources information centre.
The People’s Republic of China has over 50
organisations with GIS facilities. A national GIS
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D atabase Establishm ent
Relational database technology was needed to store
the large volume of data to be acquired from government
and research programmes.
To date, ERIS, the
Environmental Resources Information System, has six
database modules:
•
a data dictionary and catalogue;
•
a management information system;
•
a managed areas module for information about land
management units; and
•
separate modules to hold taxonomic, specimen and
site survey data.
A comprehensive programme of data acquisition
commenced, which involved the assessment of existing data
sets which would be relevant, and the identification of gaps
and deficiencies in the available data. Today, the databases
store information on environmental issues ranging from
endangered species to drought and pollution.
ERIN’s achievements in the field of environmental
databases were recognised in 1993, by the receipt of 2
major awards for the Environmental Resources Information
System: a Gold Award at the Government Technology
Event; and a Computerworld Smithsonian (USA) award for
excellence.

ER IN O n-line Service – netw ork access to
the databases
In 1994, ERIN released EOS, the ERIN On-line
Service. EOS is a computerised environmental information
system, which provides access to a vast reservoir of
environmental information, and to the analytical tools to
interpret it. Through EOS, the Australian community can
access a computerised environmental information system
which combines tables, maps, images and modules.

committee has been set up (1994) to promote GIS
applications. The country has developed a national
natural environmental information system.
The major framework for operationalising the
remote sensing technology and GIS in India is the
National Natural Resources Management System
(NNRMS) for which the Department of Space is the
nodal agency. An important element of the NNRMS is
the National Resources Information System (NRIS)
which is a computerised (GIS-based) natural resource
management information system encompassing the
whole country. The National Institute for Science
Technology and Development Studies (NISTADS), New
Delhi, is implementing a GIS-based project,
“Environmental Statistics and Mapping”. Basic thematic
maps describe data on the location of water and air
pollution, major cities (with over 100,000 population)
and critically polluted areas.
Easy access to environmental information and its
public availability mark the GIS applications in Japan.
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Three Government agencies that are mainly involved in
GIS-related areas are: The National Land Agency, the
Geographical Survey Institute and NASDA. Many of the
databases on environmental conservation are
developed by the private sector. Japanese space agency
NASDA is assisting in the preparation of an on-line
data retrieval system and in the development of
inventories of sources of environment-related
information. Japan plans a global one-km digital dataset
by the year 2000. It will also promote the improvement
of databases on environmental and related information
and provision of such information at low cost. Further it
will support such organisations, both public and
private, that collect, improve and analyse environmental
information.
In Lao People’s Democratic Republic the
Government has decided to integrate and streamline
the operations of the water, meteorological, soil and
landuse databases. The integrated database is to be
managed by the Division of Inventory and Planning of
the Department of Forestry, a National Centre for
Resource Information and Monitoring.
Sri Lanka is building a spatial database at
national and divisional levels. Existing maps are being
digitised. A national GIS and Land Information System
was started with assistance from the Asian Development Bank.
Mongolia has developed a National Environmental
Databas e Network (1994) with land and water
resources datasets, replenished by remote sensing.
The Planning Commission in Nepal is
establishing a geographical and information analysis
network mainly for landuse planning. A database
management system is also under way to facilitate
cost-effective information exchange.
A Geographic Land Resources Information
System has been initiated in the Philippines to help
locate critical areas for enhancing agricultural
productivity. As a priority measure under the country’s
Agenda 21, it is proposed to strengthen environmental
databases and evolve a natural resources management
information system.
Database management with efficient networking
has been favoured by developing countries that have
begun a shift from the traditional reliance on centralised
regulatory control towards a more decentralised
methods of control including economic incentives. A
more active role for the people, particularly the NGO
sector, in environment reporting and management is
envisaged by many countries. Pakistan’s National
Conservation Strategy has articulated this view in its
recommendations. The strategy has recommended that
making resource inventories and using them
appropriately require the creation of outreach units
within data collection agencies. In particular, the
strategy calls for widespread dissemination of
information to all natural resource users, while
removing outmoded protocols limiting such access.

A prime requirement for a comprehensive
environmental information system would be the
inclusion of information from governments in the
region, the private sector and the community. National
coordination of natural resource databases and access
to information from state-owned enterprises are some
of the issues that would also need to be resolved.
2. Regional and Sub-regional Initiatives
ESCAP has initiated networks to meet the
purposes of the Regional Space Applications
Programme for Sustainable Development. In addition
the Region’s natural resource management strategy has
been strengthened by the emergence of five
subregional, decentralised networks of institutions
(See Chapter 18), which have the mandate to collect,
store and disseminate key biophysical and socioeconomic data.
Among these the International Centre for
Integrated Mountain Development (ICIMOD), founded
in 1983, promotes the development of environmentally
sound mountain ecosystem and improvement of the
living standards of the mountain populations in the
Region. In 1990 a Mountain Environment and Natural
Resources Information System (MENRIS) was set up to
evolve a realistic, accurate and uniform database.
Phase I of the Regional Environmental and
Natural Resources Information Centre of the South Asia
Cooperative Environment Programme (SACEP) was
completed in 1991 with ADB assistance. Under Phase II,
environmental and natural resource information will be
collected, collated and disseminated. The programme
(1992-1996), inter-alia, will prepare guidelines for
assessment of highly polluted industries and for control
of potentially harmful chemicals. An environment
information directory for the member countries is being
prepared. To start with, a database (at 1:50000 scale)
will be prepared for Sri Lanka and Maldives.
The Mekong GIS (of The Interim Committee for
Coordination of Investigations of the Lower Mekong
Basin) is a project to evolve a network of data centres
in the riparian countries viz., Lao People’s Democratic
Republic, Thailand and Viet Nam with the Mekong
Secretariat’s Remote Sensing and Mapping Unit as its
core. Cambodia has recently rejoined the network.
Under another sub-programme, an inventory of
pollution and data sources will be prepared. Lao
People’s Democratic Republic and Cambodia will have
national environment information service centres.
Under the South Pacific Regional Environment
Programme (SPREP) all the 22 Pacific island member
countries and their traditional partners in development
have collaborated to establish the Pacific Environment
and Natural Resource Information Centre (PENRIC).
PENRIC will develop a regional environmental database
for the Pacific Region.
The ASEAN Strategic Plan of Action on the
Environment provides a basis for regional and
subregional cooperation in environment. Adopted by
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the Sixth ASEAN Ministerial Meeting on the
Environment in April 1994, the Plan’s strategic thrust
areas include strengthening of the knowledge and
information database on environmental matters. The
strategy calls for coordination with UNEP in setting up a
subregional system with information stored at the
ASEAN Secretariat for dissemination to member countries.
The South Asian Association for Regional
Cooperation (SAARC), established in 1983, includes all
member countries of SACEP, except Afghanistan and
Islamic Republic of Iran. SAARC and SACEP have
agreed to coordinate their activities in the field of
environment. SAARC’s Committee on Environment has
been upgraded. SAARC Secretariat has a programme of
the collection and dissemination of information
pertaining to environment.
Following the UNCED, UNEP’s Environment
Assessment Programme has been streamlined to consist
of three main components: environment assessment
and monitoring with a renewed focus on the Global
Environment Monitoring System (GEMS); data
management, harmonisation and dissemination built
around the activities of the Global Resource
Information Database (GRID); and institutional capacity
building and servicing of Environment and Natural
Resources Information Networks (ENRIN) with focal
point agencies at national and subregional levels. UNEP
has signed memoranda of understanding for providing
mutual assistance with five subregional institutions, viz.,
ASEAN, ICIMOD, MEKONG Secretariat, SACEP, and
SPREP. UNEP has expressed its willingness to work
with other regional, subregional and national
institutions as well as international and research
institutions dealing with environment.

IV.

EN V IRO N M EN TA L A SSESSM EN T:
PRO B LEM S A N D IN ITIATIV ES

The ultimate aim of monitoring and data
gathering is to assess the state of environment (SOE)
and develop appropriate policies accordingly. In the
Asian and Pacific region, Japan was the pioneer in
reporting on the state of the environment both at
national and local levels (ESCAP 1994e). At the national
level the country produced its SOE report entitled,
“White paper on Environmental Pollution” in 1969
which was prepared by Environmental Pollution
Control Headquarter. The process of publishing
national SOE reports spread gradually to other countries
of the Asian and Pacific region particularly after the
United Nations Conference on Human Environment
held at Stockholm in 1972. Some countries are now
preparing the State of Environment reports even at local
level (Box 21.4). This partly reflects the growth of
national institutions dealing with the environment in the
seventies and eighties. These reports differ in scope,
style, frequency, and target audiences. The differences
are due principally to variations in the mandates of the
institutions that prepare these reports and the national
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capabilities in providing the necessary input or data. At
regional level, the process of assessment of state of the
environment in Asia and the Pacific was initiated by
ESCAP in early eighties and the first report on the state
of environment was published in 1985 (ESCAP 1985).
The second report was prepared in 1990 (ESCAP 1990),
with the intention, inter alia of better establishing links
between economic development and environmental
quality.
Effective assessment needs a comprehensive
information system, which has two basic components:
monitoring and data analysis. The monitoring
mechanisms in the Region are not uniform. The
methodologies of data collection and presentation vary
widely. With the increase in population in many
countries, timely assessment of the impact of human
activities on the environment has become difficult. The
available knowledge is simply not enough to evaluate
whether the current patterns of growth are sustainable.
A review of the information base of many countries in
the Region shows four major problem areas.
First, poor and uneven reporting of environmental information has lowered the standard of
assessment. The use of inaccurate terminology has led
to different data referring to slightly different subjects
(e.g. poorly drained soils are indicated as swamp
lands). The lack of quality control in data collection and
laboratory analysis of samples has eroded the credibility
of the data reported. Only in a few cases the accuracy
and reliability of the collected information are verified
through ground checks. Restricted access to maps and
other data to researchers and interested citizens has
tended to make environmental assessment a closeddoor exercise. In many countries, environment
reporting functions are distributed among various
agencies at the central, state and local levels resulting in
an ill-defined institutional framework for environmental
assessment and enforcement of standards. Some
countries (e.g. Nepal) have not formally approved
environmental standards even for air and water quality.
Second, the basic data available are not adequate
to make a realistic environmental assessment. Lao
People’s Democratic Republic is an example. The
environment data available in the country have been
described as too theoretical, limited in coverage and
not operationally oriented. The country does not have
a set of procedures to analyse the environmental impact
of development. It is true that several project-specific
datasets are available. But that has proved to be a
liability than an asset. Piecemeal collection of data
according to different and often contradictory standards
has not enabled the country to evaluate the total impact
of the development projects on the environment. In
fact, Lao People’s Democratic Republic has called for a
hold on the sporadic and project-specific assessment
system until a national procedure is evolved.
War-ravaged Afghanistan suffer from a lack of
basic data. Maldives, which is subject to a variety of
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B ox: 21.4.: Preparation of the S tate of the Environm ent R eport at Local Level in Japan
Japan was the first country to issue the State of
Environment Report at local level in the Asian and Pacific
region. Osaka city was the pioneer. It published the first
report in Japan at local level in 1962, nine years before the
Environment Agency was established. Other areas in Japan
soon followed Osaka and today almost all prefectural
governments (45 out of 47 prefectures) and all large city
governments (12 cities) issue their own state of the
environment reports every year.
A typical style of those reports initially was to
introduce firstly the state of pollution in local environment
showing monitored data by items for which the ambient
environmental quality standards were set and then to

describe the countermeasures taken by the local government.
However, the contents of the report have undergone
considerable change over time (see accompanying table).
Recently, these reports have started describing incentive and
comprehensive policies reflecting the changed focus from
conventional environmental pollution at local level to all
embracing socially and economically implicated environmental policies at local, national as well as global levels.
The change in the focus of the state of the
environment report of Osaka City is an important reflection
of the change in limited outlook from local environment to
a wide perspective of interrelationships and linkages
between local and global environment.

Changes in the Contents of SOE Report of Osaka City Over Time
Period

Feature

Emphasis

I ( - 1970)

before the preparation of
pollution related laws

– The status quo of air pollution (sulfur oxides and dust) and water
pollution
– Publication of data measured with manual analysis
– Establishment of the ambient quality standards of Osaka City.

II (1971-76)

preparation under the pollution
related laws

– Publication of air and water quality data measured at automatic analysis
stations
– Introduction of countermeasures based on pollution-related laws
established
– Policies for specially polluted areas such as Nishiyodo-ward

III (1977-85) overcoming of conventional
pollution such as SOx

– Promotion of countermeasures against nitrogen oxides
– Introduction of various administrative plans for environmental pollution
– Fully equipped sewerage system

IV (1986-90) vigorous amelioration of
urban pollution

– Countermeasures against urban pollution such as pollution by
automobiles
– Creation of amenities in the environment

V (1990- )

– Promotion of environmental impact assessment
– Promotion of environmental education
– Promotion of countermeasures against global environmental problems
by acting at local level.

Source:

promotion of comprehensive
environment policies

The State of the Environment in Osaka City (various issues).

natural hazards, faces the problem of lack of baseline
data as well as an environmental database. Even
meteorological and hydrographic data are inadequate
and the islands are not fully surveyed either. Without an
environmental database, disaster planning becomes
unrealistic. Not many countries in the Region can claim
to have a strong information base, except in a few
project-related areas.
Several countries in the Region do have data but
they are outdated. Without an update (e.g. on landuse
patterns or the utilisation of forest resources), the data
are unreliable for decision-making. The Soil Survey of
Pakistan, for example, has considerable data but the
dataset is 25 years old. The impact of water-logging and
salinity on the soils cannot be ascertained from the

existing data. Viet Nam has a slightly different problem.
Though several agencies generate data, the results
remain fragmented. The absence of a nationwide
comprehensive network of reliable environmental data
has made it difficult to assess the way the resources are
utilised. In contrast, Indonesia has relatively a wealth of
data on its natural resources but little of it is organised
into accessible databases . There has been no
mechanism until recently to compile, standardise and
distribute the data to decision-makers in time, though
some notable initiatives have been taken recently.
Third, the level of statistics on environmental
parameters is far from satisfactory. Not only are they
highly government-oriented, collected to serve
administrative and economic purposes but they are
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compiled according to different methods. Environmental
statistics are generally at a rudimentary level in most
countries in the Region. The collected data are relevant
only to the departments doing the assessment. Time
series, where available, are confined to the physical and
monetary inputs provided for developing the resource.
Data, which are useful for sustainability of a resource,
are hardly collected, since systematic monitoring is only
beginning to take hold in most developing countries.
Improvements in the measurement techniques call for
new benchmark data. The statistician’s emphasis on
consistency, comparability and validity needs to be
reflected in the design of environmental monitoring
systems. Only recently a project has been initiated by
ESCAP to develop proper definitions, concepts,
classification standards and methodologies based on
the UN frame work for the Deve lopment of
Environment Statistics aimed at regional uniformity or
comparability.
Furthermore, many countries have yet to develop
a standardised scientific methodology for the collection
of environmental information suitable to the resources
of the country. As pointed out by FAO in one of its
recent reports (1994) on National Soils Policy for
Indonesia, standardisation of natural resource
information will ultimately provide the basis for the
establishment of a national soil data bank and
strengthened soil monitoring.
Fourth, environmental assessment becomes
subjective in the absence of indicators of sustainable
development. Internationally, there has been no
consensus on how to measure sustainable
development. Many countries in the Region would like
to base the indicators on the socio-economic goals set
by them, giving due weight to their problems such as
large population. As proposed by the People’s Republic
of China, in its project to develop a set of sustainable
development indicators, several countries would like to
adopt a process of pre-testing and review before
adopting them as a standard measurement of their
progress. These shortcomings represent a major
handicap in understanding the underlying causes of
environmental degradation and in designing
appropriate policies needed to address them.
Nevertheless, many countries in the Region have made
the best possible assessments.
Realising the need for a strong information base,
many countries have embarked upon a series of
surveys, inventories and studies of their natural
resources. There is also an increasing demand in
several countries for incorporating the indigenous
knowledge available with local communities on natural
resources management.
Even as more and more information is being
collected, there is a move to make more cost-effective
use of information and avoid duplication. Recent
reports have stressed the importance of maximising the
use of critical information for application in
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environmental impact assessments.
The rapid spread of computerisation and
introduction of natural resource information
technologies (Hassan and Hutchinson 1992) added a
new dimension to environmental assessment. The
availability of GIS, which facilitates integration of
different types of data has triggered a move towards
adopting a holistic approach to assess problems. As
neither biophysical data nor socio-economic data by
themselves would present the whole picture, attempts
to study them in an integrated way are gaining
popularity. In fact, the goal of sustainable development
demands such an analysis which relates the utilisation
of resources to human needs and activities.
Integrated assessment is further facilitated by
satellite remote sensing. The dynamic changes brought
about by natural disasters as well as a growing
population are best captured in the imageries from
space. The information provided by remote sensing
satellites covers a wide spectrum. Asia-Pacific is fairly
advanced in using data from space in several
applications relating to natural resources management
and the combination of remote sensing and GIS is
emerging as a strong component of environment
assessment in the Region.
Progress in telecommunications in the Region
though slow, has made networking of databases both
within and outside national boundaries, possible. The
emergence of data networks has in turn facilitated
decentralised assessment. This has strengthened the
parallel trend of decentralisation in environmental
management, with increased emphasis on people’s
participation.
The emphasis on people’s participation in
environment assessment has also lead to the
development of citizens’ report on the state of the
environment in some countries. Such reports provide
an independent means of evaluating the official
viewpoint and tend to make official versions more
candid (see Chapter 20).

V.

EN V IRO N M EN TA L R ESEA R C H

Research is closely linked with environmental
assessment. Research results will be useful not only to
evaluate the relevance of the ongoing monitoring and
assessment activities but also indicate new strategies.
There are a number of areas in which environmental
research is currently being focused. Some of these are
aimed at enhancement of abilities to: 1) Collect,
process, analyse and collate the data; 2) Collect
required data with the desired frequency and accuracy;
3) Enlarge the area over which the data is being
collected; 4) Develop new and precise instruments and
their platforms; 5) Understand better the dynamics that
give rise to environmental imbalance and enhance
knowledge in the field especially as to how various
factors interact and what can be done to replace the
chemicals which are proving to be harmful to the
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21.4:

Research in ecology and forestry is basic to environmental
protection.

environment; 6) Create comprehensive databases, GIS
and networks; and 7) Link environment and
development to evolve sustainable development
models.
Environmental research is broadly oriented to
two major objectives viz., methodology improvement
and strategy reappraisal. Better methodology for
collecting, classifying and analysing data would
enhance the relevance, reliability and credibility of
environmental data. The use of GIS to analyse and
integrate databases will upgrade strategy research and
provide the basis for policy research as well.

A.

M ethodology Im provem ent

Research on methodology has concentrated on
three aspects: 1) evolving more specific definitions and
methods of inventorying and classifying natural
resources; 2) development of a reliable index of
environmental quality; and 3) adopting a framework for
natural resource accounting.
1. Inventorying and Classifying
Rational policies based on resource depletion
rates, sustained yields or landuse analysis call for a
complete inventory of the relevant resource and its
scientific classification. A widely perceived research
need is for better methods of inventorying and
classifying natural resources, be they soils or biotic
resources. Research on methodologies for assessing
cross-sectoral impacts of resource utilisation or
degradation is also undertaken (e.g. use of pesticides
and water quality, deforestation and floods, land
conservation and floods etc.). Classification of human
ecosystems according to their carrying capacity limits is
also planned.
Whenever environmental standards are sought to
be revised by developing countries to take advantage of
technological improvements, research on the efficacy of
the new standards is done, if possible. Some countries
in the Region (e.g. Papua New Guinea) prefer to adopt
their own national standards for structural design,
contaminants etc. in place of those designed for use in

industrially advanced countries which have varying
levels of contamination and degradation. Research is
required to evolve standards and construction methods
appropriate to less polluted countries.
2. ‘Green’ Indices
Evaluation of the environmental sustainability of
projects needs a set of indices of environmental quality.
With a view to developing reliable indices, the Asian
Development Bank has provided technical assistance to
the Asian Institute of Technology, Bangkok. The Bank
plans to use the environmental indices in evaluating the
projects proposed for its assistance. The criteria for the
indices were developed in consultation with a Harvard
University team. It was considered necessary that the
indices should be useful for decision-making; reflect a
broad consensus regarding the initial priorities for
ensuring sustainable economic development; include a
core set of universally reported data, while providing
for flexibility in addressing regional and countryspecific problems of greatest concern; and be reliably
and reproducibly measurable with limited resources.
Although the parameters that are chosen should be
good indicators of environmental quality, the
availability of data in developing countries would be
duly considered. The selected indices would be tested
in the People’s Republic of China, Indonesia, Marshall
Islands, Nepal, Pakistan and the Philippines. ESCAP is
also implementing a project on environmentally sound
and sustainable development indicators.
At National level, People’s Republic of China is
engaged in developing sustainable development
indicators applicable to their country. Specific
environmental indicators are often revised based on
new research findings. For example, a Chinese research
project concluded that the quality of water cannot be
assessed simply by noting its chemical oxygen or
biochemical oxygen demand and that more attention
should be paid to the nitrogen and phosphorus load.
3. Natural Resource Accounting
Natural resource and environmental accounting
has a crucial role for economic development planning
and resource management. Researchers have made
considerable progress in the past two decades in
conceptualising a framework for national income
accounts that includes environmental assets and
valuation of their non-market services. Significant
research has been done on the establishment of natural
resource accounting. Several countries have tried to
incorporate natural and environmental information as
an accounting system. Two approaches have been
suggested. The physical approach presents environmental resource accounts in physical terms. The
monetary approach makes adjustments to national
accounts to derive a figure of net national welfare. After
several rounds of discussions involving the UN
Statistical Office and other agencies, it has been agreed
that environmental accounts should be dealt with as a
set of satellite accounts, which can be kept either in
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physical or monetary terms or both. The concepts and
methodologies need further improvement so that a
common methodology is adopted with easily
comparable results.
Some countries in the Region have implemented
studies on natural resource and environmental
accounting (NREA), although they are still developing
the concept. In Indonesia the study concentrated on
three most important natural resources viz., oil, gas and
forest resources. The study resulted in the establishment
of a “balance-sheet” of natural resources in all the
provinces. Papua New Guinea and the Philippines also
carried out studies on NREA. The Philippine study had
a different approach and it had two components: the
development of a modified system of national income
accounts and special case studies on several natural
resources such as oil, water, fisheries, mineral and land
resources. The Indonesian study adjusted the value of
its gross domestic product by reflecting the depletion
value (shown by a unit rent) of the natural resource.
(The unit rent was calculated by using the rain forest
log price minus total cost of production including
company profit but excluding taxes, royalties and
charges). The adjusted GDP showed that the capital
stock continued to increase (during 1981-1989)
although there was some depletion of oil and natural
gas resources. The Philippines Environmental and
Natural Resources Accounting Project aims at modifying
its system of national accounts into environmental
resources income accounts. Its implementation is under
way (as of November, 1994).
A similar approach to natural resource and
environmental accounting is used in Papua New
Guinea (See also Chapter 18). Different concepts,
definitions, data sources and estimations have to be
used for measuring physical quantities of natural
resource stock and changes in them as well as in
applying monetary values to the quantities.
Even if a well-developed framework for NREA
developed outside the Region were to be available,
many countries have stressed the need to modify the
approach in the light of country considerations such as
large population, poverty level, economic activity in the
small and informal sector, dependence of a large
number of poor people on natural resources for
subsistence, high dependence on biomass for the
energy needs, large cultural and ecological diversity,
traditions that respect the rights of non-human beings
and preservation of virgin forests and biodiversity.
ESCAP, in cooperation with UNDP, prepared a
framework for natural resources accounting (ESCAP
1994d) for consideration by its member countries. With
a view to assist the methodology, five case studies were
also conducted in the Region for developing
methodologies for valuation of environmental
resources. The objective is to enable the countries to
integrate in the short run environmental considerations
into their development process and in the long run to
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strengthen institutional, advisory and technical
capabilities in the Region to take into account the social
and economic significance of environmental changes in
the design and implementation of development plans.

B.

R esearch on Strategies

The increasing availability of databases and GIS
in the Region facilitate the realisation of the second
objective of environmental research programmes viz.,
developing strategies for better environment
management. Environment researchers have found in
GIS an ideal tool to cut across the rigid boundaries of
traditional academic disciplines and understand the
inter-related nature of the various components of the
environment. While inventory research will give a
better view of the distribution and status of natural
resources, developing countries also emphasise more
functional research that will enable them to understand
the dynamic nature of the resources and the impact of
human activities. Functional research is being
developed to support both short-term as well as long
term strategies. In the short-term, the information base
is used to find solutions to specific problems. In Nepal,
for example, the departments of Agriculture and Forest
have decided to undertake studies on the potential
environmental problems of mass-scale monoculture tree
plantations such as the effect of eucalyptus on
groundwater levels. As mountain agriculture is not
capable of supporting the same level of productive
intensity as in the Hills or Terai, the focus of research in
this area is on provision of information to farmers on
improved productivity without degrading the natural
resources. Pakistan has emphasised the role of research
in addressing its ecological problems associated with
improper irrigation practices, while Bangladesh points
out that very little research has been conducted on
scientific management of the Sundarbans forest, where
the last major inventory was made in 1984. In India
prawn cultivation has significantly eroded mangrove
vegetation along its coast, as shown by the research
based on satellite data.
Long term strategic research aims at enhancing
the scientific understanding of ecological systems. The
Wadia Institute of Himalayan Geology, Dehra Dun in
India has planned the use of remotely sensed data to
enhance the understanding of the geological evolution
of the region. The Indian National Man and the
Biosphere Programme focusses attention on the
ecological effects of increasing human activities on
various ecosystems and the conservation of natural
areas. In Pakistan 23 out of 40 major research institutes
have current orientation to conservation of resources.
The People’s Republic of China Institute of
Environmental Sciences in Guangzhou conducts
research on the coastal, tropical and subtropical water
environment as well as on environmental problems in
special economic zones. The Chinese Research
Academy of Environmental Sciences has taken up

IN FO R M ATIO N , M O N ITO R IN G A N D R ESEA R C H

comprehensive studies of water, atmosphere and soil
environment capacities so as to reduce pollution. In
Indonesia the Agency for Forestry Research and
Development in Bogor has an elaborate research
programme on the sustained yield of forests and their
conservation. Sri Lanka has highlighted the need for
stepping up research on land tenure and ownership to
study the scope for improved resource use in the long
term. The University Sains Malaysia is to carry out a
study on the environmental and economic impact of oil
spills in the country’s Exclusive Economic Zone.
The emergence of environment databases would
enable GIS experts in the Region to develop computer
models to evaluate the most efficient, cost-effective
routes to environmentally sustainable options for
resource use. Policy research aimed at coordinated
development between environment and economy
would then be possible. The Chinese Research Centre
for Contemporary Environmental and Economic Policy
in Beijing conducts research on this subject.
Economic development and the transition in
many Asian countries to a more industrialised economy
have brought about some critical environmental
problems. Given the effects of increased generation of
pollutants and a sharp rise in the volume of hazardous
waste, research pertaining to human health has
assumed special significance. In this context, the results
of special studies undertaken by the National Institute
for Environmental Studies, Japan will be of interest to
the Region. The studies include:
•
health effects of air pollutants containing diesel
exhaust;
•
a comprehensive method of assessing the
environmental deterioration caused by traffic
systems;
•
counter measures against environmental
pollution caused by the diversification of
industrial structure and lifestyle;
•
aquatic ecosystem mechanism and environmental
conservation in enclosed coastal seas;
•
application of biotechnology to preservation of
the environment; and
•
wetland ecosystems and their stability against
environmental changes.
Studies on environmental and industrial
toxicology and biotechnology have been actively
promoted by two research institutes in Thailand: the
Chulabhorn Research Institute (CRI) and the
Environmental Research and Training Centre (ERTC).
CRI, an autonomous, multidisciplinary institute,
established the International Centre for Environmental
and Industrial Toxicology (ICEIT), which has been
designated as the UNEP Centre of Excellence in this
field. The CRI programme coordinated by ICEIT
emphasises research on environmental and industrial
toxicology and biotechnology to detoxify and treat
industrial and hazardous wastes, in accordance with the
climatic and other conditions in South-East Asia.
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A solar energy research station in Australia.

ERTC, is run by the Ministry of Science, Technology and Environment of Thailand. It undertakes
research on environmental management, particularly in
the fields of water pollution, air pollution, noise, solid
waste and toxic substances in order to strengthen
monitoring programmes. ERTC has helped Thailand
and other developing countries in evolving their own
environmental quality standards based on original
research on the factors relevant to them.
The emphasis on hazardous and toxic chemicals
has triggered renewed interest in many countries to
strengthen their links with the International Register of
Potentially Toxic Chemicals (IRPTC), a global network
of information exchange which is part of UNEP’s
Earthwatch Programme.
A major weakness of research activities in many
countries is the poor channelling of results and
recommendations to end-users, mostly because of
bureaucratic structures governing the information link.
The information flows between specific locations and
the national level cannot be taken for granted. Research
is required in making information consistent and
comparable and evenly available to opinion-makers as
well as decision-makers. An on-line computer-based
system, with indices maintained at a nodal agency, can
provide accurate and updated information for
developing appropriate strategies.
The application of traditional knowledge and
technology to contemporary resource management
efforts, it is pointed out, can enhance the environment
information system. In Marshall Islands, for example,
the traditional culture of its people centred around a
balanced exploitation of natural resources ensured their
conservation. The demand for including traditional
knowledge in the national information systems has,
therefore, been voiced by many countries in the Region.
As industrialisation picks up, increased attention
is being given to evolving cleaner technologies that
result in reduced or no pollution. The field of research
is vast and challenging, ranging from raw material
upgrading to innovative energy substitution. The
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dimensions of the challenge may be appreciated by two
innovations. The Organic Chemistry Institute of Chinese
Academy of Sciences in Shanghai has tested
refrigerators that used a substitute of freon – the
coolant gas. The search for a substitute to freon is of
global significance as it relates to the protection of the
ozone layer. The other innovation is from the National
Chemical Laboratory in India. It has developed a
catalytic converter that turns exhaust fumes into friendly
gases. A converter based on the Western model is not
found efficient in handling leaded petrol. The
innovation would be useful in areas where leaded
petrol is still in use.
With the emergence of data networks,
technology transfer is facilitated. Promoting R & D in
environmental technology is an important component
of Singapore’s plan to serve as a regional centre for
environmental technology. With the cooperation of
several advanced nations, Singapore hopes to build a
base for technology transfer for the benefit of the
region. The strategic areas for promotion of R & D in
environmental technology include waste monitoring
techniques, industrial waste re-use/recycling, waste
management and environmental standards. The
National Science and Technology Board of Singapore
has set up a research and development institute called
Environmental Technology Institute to add impetus to
research and development work in environmental
technology. The Singapore Government has also
jointly with the European Union (EU), set up the
Regional Institute of Environmental Technology to
promote mutually beneficial exchange of know-how
and skills between the EU and Asia.
Though high-technology is welcome in certain
areas, Indonesia has struck a practical note. The
country is in favour of research aimed at finding
low-cost, easily maintainable systems in water supply,
irrigation and industry. Research on communitydesigned and operated systems with an important role
for NGOs is also supported. Maldives has called for
novel solutions that are within the capabilities of small
states without involving high technology and high
energy consumption.
Before introducing new technologies, exhaustive
research into their possible impact is demanded by
developing countries. Papua New Guinea has
articulated this concern while welcoming the use of
biotechnology to achieve the goals of sustainable
development.
Another area of research useful for the
developing countries in the Region relates to the impact
of environmental regulations. Strict adherence to
regulations has tended to freeze the technology, since
the industry gets no incentive to plan innovations. On
the contrary, some countries have successfully tried the
“carrot and stick” policies that have led the revision of
many a regulation. Even as many countries in the
Region look forward to the outcome of research studies
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on old problems for reorienting their development
strategies, there is concern over new problems. Western
Samoa, Maldives, Sri Lanka and some other countries
have pointed out that little research has been done on
local sea level changes and tidal patterns, though it is
clear that any increase in sea levels will affect them
significantly. However, in Indonesia at least seven
government agencies are involved in research activities
on global warming and climate change. A working
group on Green-house Gas emission measurement and
inventory compilation in Asia suggested that the rate of
biomass fuel use be regularly collected and included in
the parameters for calculating the emissions.
Greenhouse gas exchange resulting from landuse
change is also an area for further research.

C.

R esearch on G lobal Issues

Research on global issues is engaging the
attention of both international organisations and
countries in the region. Japan’s national space agency,
NASDA, is designated as the coordinating agency for
developing a programme of global research involving
some of the ASEAN countries. The subjects of the
proposed earth science datasets for the Asian and
Pacific Region are: amount of precipitation, water cycle,
forest environmental change, landuse, oceanography
and desertification. Bilaterally, NASDA has a research
cooperation agreement with Indonesia for groundbased atmospheric ozone study; with Malaysia for
landcover features study; and with the People’s
Republic of China for environmental monitoring in the
People’s Republic of China using satellite data.
The Centre for Global Environment Research in
Japan acquired a supercomputer that would enable it to
enhance its research support. The Centre was
designated as a nodal point of UNEP-GRID. Several
agencies in Japan promote surveys and researches on
global environment.

D.

N ew Techniques for D ata A nalysis

Enormous amounts of satellite data with multiple
wavelengths and high resolution will be available from
both microwave and high-resolution optical sensors
(with targeted resolution of 2.5-5 metres). The
Committee on Earth Observation Satellites has called for
a flexible Research and Development system for
meeting the user requirements in various applications.
Space-based Earth observation is an essential
element in global change research for documenting
changes in the Earth’s environment. While the image
processing capacity and the use of data have
considerably increased in the Region, earth scientists
propose additional research on interpretative
techniques to extract information from databases that
reflect enhanced spectral sensitivity of new sensors.
More focussed experiments are required to identify the
relationship between spectral indices and complex
environmental variables such as tropical forests.
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In view of the likely increase in the availability of
satellite data on the environment, automated scanning
techniques for GIS databases would be useful. Research
on the new scanning technology to replace manual
digitising has been initiated by UNEP’s RENRIC-AP at
the Asian Institute of Technology.
Other emerging areas of research in this field
include artificial intelligence, expert systems for action
plans; automatic interpretation of satellite data, natural
language interface, and use of object-oriented database
systems.
One important area of research on remote
sensing techniques relates to the use of imaging radar.
With the advent of radar satellites, the ability to see
through the clouds has opened a new window on
natural resources. However, no single sensor system
can fully assess the impact of natural disasters. India,
Indonesia and Thailand have already found good scope
for fusing radar and optical data. More research is
envisaged to find out the best applications of the
technique.

E.

Im plications for Environm ental
M anagem ent

The emergence of a well-coordinated research
will have significant implications for environmental
management. First, the base for decision-making
becomes scientifically stronger than before. Second,
with the capability for realistic modelling, cost-effective
options will be available to decision-makers. Third,
monitoring and assessment will acquire a much-needed
flexibility in the light of research findings. Fourth, with
better information, cross linkages between the different
agencies managing various sectors will be brought out
clearly. Finally, with the advent of user-friendly
software, policy and decision makers would be in a
better position to appreciate the scientific implications
of their decisions.
The realisation of these benefits would depend
on the formation of an efficient data network, which is
frequently updated and revised on the basis of the
results of research. Currently, the base for decisionmaking is weak in many countries in the absence of
even baseline data on natural resources. Further
research is expected to identify the gaps in knowledge
and lead to remedial measures. Decision-makers would
then be able to have the benefit of an integrated rather
than a sectoral view of the problems to support their
strategies.
Research results would be useful in highlighting
the cross linkages in the planning process. For
example, the adverse effects of the activities in one
sector on another will become clear so that corrective
measures may be taken in time. Finally, data networks
and user-friendly systems will translate complex
scientific information into non-technical knowledge.

F.

Future Trends

With the establishment of more and more
databases on the environment and natural resources,
the stage is set for a reorientation of research strategy in
the Region. Depending on the financial resources
available and the level of environmental data collection
and analysis, future research activities in the Region
may develop along six major lines. First, research in
technology, which is now concerned mainly with
abatement of pollution, will increasingly address
pollution prevention. With the availability of GIS, the
emphasis on integration between biophysical and
socioeconomic factors will increase. This would pave
the way for socially relevant and people-oriented
research indicating sustainable options.
Second, with its renewed emphasis on crosslinkages between various sectors in analysing the
impact of development projects, interdisciplinary
research activities will be able to give an effective
feedback to facilitate an integrated assessment of the
environment. This would trigger more and more action
research in support of planners and decision-makers.
Moreover, many countries in the Region will need
research to find alternative ecological livelihood
programmes in support of sustainable development.
Future research projects are likely to be designed not
only to bring out the implications of the ongoing
environmental strategies but also to detect potential
problem areas.
Third, as the areas of research related to
environment are increasing at a fast pace, it has
become essential for the national planners to choose
priority topics of research. There is a growing demand
for a new approach in setting the research agenda.
Hitherto research on the natural systems has been
dominated by agricultural scientists and irrigation
engineers, with hardly any participation by ecologists or
sociologists. As pointed out in the National Report of
Pakistan to UNCED, the low quantity and quality of
research on environmental issues are due to the
absence of interaction between experts from different
fields. As a result “the inclination is to specialise in
research on inputs rather than on the best possible
ways of generating output for the end users”. When
end-users of the research are involved in agenda
setting, a realistic appraisal of the relevance of the
research themes from the social viewpoint becomes
possible.
Fourth, although many countries in the Region
have started research projects only recently, they are
already facing the problem of coordination. Duplication
of research efforts is beginning to cause concern. As a
result, networking and technology transfer have
assumed special significance. For instance, even though
Australia, the People’s Republic of China, India and
Pakistan have well-established national research and
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training centres to deal with desertification control, the
scope of their application to problem solving is
confined to small geographical areas with very limited
technology transfer.
Fifth, with increasing trends towards liberalisation, the strategy of command and control adopted by
many countries is being replaced by a regime of selfregulation. This would call for more research activities
in the private sector for developing environmentally
friendly processes of production.
Finally, in line with decentralised environmental
management practices in several countries, there will be
a demand for widespread access to research results.
The change in the tradition of confining the decisionmaking process to a few in the centres of political
and administrative power is likely to yield to a more
open system involving greater public and media
participation.

V I. C O N C LU SIO N
Environmental reporting in the Region has
become a regular means of frankly appraising the state
of the environment, while reiterating the commitment
to realise the goal of sustainable development. Weak
databases, inadequate technical infrastructure and a
spate of natural disasters notwithstanding, several
action plans and programmes have been initiated to
cope with the increasing demands for monitoring new
areas and parameters. The assessment process itself is
becoming decentralised in many countries, setting off a
new trend in favour of increased people’s participation.
In spite of the constraints in improving ground-based
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monitoring, all the countries in the Region have utilised
satellite remote sensing, though to varying degrees, for
evaluating their natural resources for a variety of
applications.
The increased data flow from space has
coincided with a fast spread of computer technology
that can analyse the data and produce crucial
information for decision-makers. The increasing use of
GIS for this purpose is an encouraging feature. There is
a move away from sector-based analysis of data
towards a holistic approach aimed at an integration of
biophysical data with socio-economic data to identify
cost-effective options to attain sustainable development.
Recent initiatives taken by UNEP in this Region
have encouraged the subregional networks that have
emerged for environmental data collection and
GIS-based analysis for addressing some of the most
pressing problems facing the Region. However, national
networking has developed at a slow pace, essentially
because of its dependence on the progress of
telecommunications.
In line with the emphasis on using scientific
ways of assessment, environmental research activities in
the Region are also being upgraded and reviewed. In
particular, there has been renewed interest in evolving
a better methodology and classification of natural
resources, a reliable environmental index and natural
resources accounting. GIS-based analysis of data has
made it possible to conduct research on the impact of
ongoing strategies. As a result, environmental
management can have the support of scientific analysis
of reliable data.
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Responsible citizenry can only be produced by imparting education and awareness from childhood.
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I.

IN TRO D U C TIO N

The pursuit of sustainable development and
environmental conservation policies, objectives and
targe ts requires all sections of each country’s
community to be sufficiently sensitized about, and
appreciative of, the multiple dimensions of environment
and development. Chapter 36 in Agenda 21 says:
“Education, including formal education, public awareness
and training, should be recognized as a process by which
human beings and societies can reach their fullest
potential. Education is critical for promoting sustainable
development and improving the capacity of people to
address environment and development issues.”

II.

EN V IRO N M EN TA L ED U C ATIO N

Since the 1977 Tbilisi Conference, a number of
environmental education and training activities have
been undertaken at national, sub-regional and regional
level. These activities have been directed at one or
more of the following groups: school children and
teachers, university students and lecturers, organizers of
non-formal environmental education, various
government officials, development planners, industrial
managers, other professionals and the general public.

A.

Form al Education

At various levels in the formal educational
systems in countries of the Region, from pre-school
through tertiary, one or more of three alternative
strategies have been adopted, as appropriate, for
introducing environmental education into the curricula.
These strategies are:
–
Infusion – the inclusion of examples drawn from
actual environmental issues;
–
Integration – integrating environmental concerns
into all aspects of the curricula; and
–
Subject approach – introducing environment as a
separate course or subject.
The dominant trend has been to infuse
environmental contents into the natural sciences
curricula (biology, zoology, ecology, etc.). However,
where teaching and learning of environmental aspects
are concerned, considerable progress has been made in
breaking down the barriers of these subjects. In some
countries of the Region, environmental content has also
been incorporated into social science subjects such as
history and economics. The subject of geography,
which has traditionally contained elements of
environment and natural resources, has also presented
many opportunities for including additional
environmental content. All this has enabled some
progress towards a holistic approach to environmental
education. Nevertheless, with regard to the content of
environmental education programmes, too much
emphasis is still being placed on theoretical cognitive
aspects, while affective components (values, attitudes)
and techniques are still given little or no attention
(UNEP, 1986).
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When assessing the countries of the Region as a
whole, the development of environmental education
has been concentrated on the primary and secondary
levels of the formal educational system, with the
pre-school and tertiary levels receiving less attention. At
the primary and secondary levels, most countries have
progressed beyond the level of exchanging fragmentary
information and knowledge on specific environmental
problems such as pollution and the conservation of
resources, and have prepared teaching programmes
based on various themes or problems relating to the
environment (Filho, 1993).
Countries of the region have different levels of
achievement in terms of material for formal
environmental education (EE). The adoption of EE
materials developed in one country may neither be
feasible nor desirable in the context of another country.
But some of the approaches and strategies suggested in
such materials may be of use for adaptation or as
reference while developing locally specific EE materials.
As in any other subject, the best impact on students or
audiences will be achieved when the messages are
delivered in local languages. Most material and
information on environment is currently available in
international languages such as English and French, and
there is a critical need to have such information and
material suitably adapted into local languages. There is
also a need to produce new material originally in the
local languages.
1. Primary Level
Formal educational systems in almost all
countries of the Region have included elements of
environmental education curricula at primary school
level. As primary level education is mostly concerned
with first-hand contact with, and learning from, the
surroundings and the environment, such elements have
been easily accommodated.
The South Asian sub-region provides an
interesting case study in this respect. Environmental
Studies (EVS) as a subject of study was first introduced
in the 1970s in all countries of South Asian sub-region
except in Nepal. In Nepal, social studies as a
component of environmental studies is linked with
language from class I, while the other major component
in environmental studies is introduced only from class
IV onwards as a separate subject. Efforts are being
made to integrate environmental concepts in science
and social studies. In Sri Lanka, EVS is integrated with
other subjects from class I to III and, as a separate
subject in classes IV and V, unlike in other countries
where it is a separate subject in classes I to III and is
integrated with other subjects from class IV onwards.
The National Curriculum Development Centre in
Sri Lanka has formulated the syllabus for each year
(Classes I to IV), and handbooks have also been
prepared for teachers at each of these levels. The
overall objective is to build up observational skills in
the children through words and other media and also
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to enrich the learning process (UNESCO-PROAP,
1992b).
There is considerable variation among countries
in what goes into the contents of primary level
Environmental Studies. In Bhutan, EVS includes science,
social studies, history, health education, physical
education, agriculture and creative activities as a single
subject up to class III. Science is separated from other
subjects from class IV onwards. In India, Bangladesh
and Pakistan, EVS includes natural sciences and social
studies as an inter-disciplinary subject with no
compartmentalisation in classes I to II. From class III to
V, it is split into EVS I (Social Studies) and EVS II
(Sciences) respectively. Whatever variations in
application they may have, all countries in South Asia
have organized their EVS units of content on a thematic
basis, as well as spirally with gradual increase and
addition of more complex concepts as a student
progresses through the primary school years (CEE,
1995).
In other parts of the Asia-Pacific region, countries
have adopted their own ways of incorporating
environmental education in the formal education
system. In Islamic Republic of Iran, for example, there
is no separate subject called environment; it is mixed
mostly with science education and with religious
education. Science education starts from class I in
primary schools and continues till class VIII as a
combined subject.
Several countries stand out in that they have
produced teaching units based on an interdisciplinary
approach, usually dealing with environmental concerns
such as the use of natural resources, pollution, health
and nutrition. As the development of attitudes and
values in children takes place during these formative
years, some activities also include content which aims
at stimulating sensitivity and respect to the environment.
In Thailand, for example, such activities are no
longer made up of separate subjects, but are divided
into four integrated areas of study, viz: basic skills, life
experiences, character education and work experience.
Of these, the life experiences programme integrates,
inter-alia, social studies, environmental studies and
health. This curriculum is more functional and allows
for greater interaction between different subject areas.
In both Bangladesh and Myanmar, a unique
study has been developed at the primary level which
makes use of outdoor activities as a means of
developing environmental sensitivity and a love for
nature. The “Patwinkyn” or “Surroundings” programme
which was developed in Myanmar in the early 1980s is
rooted in the belief that children should develop a
healthy and optimistic view of their environment,
realizing that they are themselves a part of nature and
that education is relevant to their surroundings.
A similar programme was carried out in
Bangladesh in the late 1970s on a pilot basis. This has
now given way to a new curricula for primary school

grades which includes a subject called “Environmental
Learning”. As in Myanmar, there are no text books for
the students, but only guidebooks for the teachers.
2. Secondary Level
The incorporation of environmental contents has
been confined largely to the science curricula at
secondary level, and that too, to occasional activities
and scattered elements. This is partly because of
problems in the way of development of interdisciplinary
educational approaches (UNESCO-PROAP, 1990).
However, study programmes with an interdisciplinary
focus and dealing more with environmental problemsolving are being carried out in a number of countries,
including Australia, Malaysia and Indonesia.
In Australia, teachers prefer to use real life
situations in order to teach about aspects of the
environment. A whole school or a particular group of
students would focus on the chosen situation with the
help of local experts. Such an encounter may last days
or weeks, but the basic idea is to focus the traditional
elements of the curriculum on a particular issue and
thus explore what additional knowledge, skills and
attitudes may be involved in solving environmental
problems. Methods appropriate to the chosen issue or
case study are used in these exercises. There is also a
high degree of non-formal methods complementing the
formal EE methods in Australia (Government of
Australia, 1991; Victoria EE Council, 1992). (see also
under Non-formal education).
A growing number of countries in the Region
have developed their own curriculum materials for
environmental educational needs at secondary level. In
spite of the achievements made, there are formidable
constraints in teaching environment in secondary
schools. In many countries of the Region, the
curriculum in the formal educational system,
particularly at secondary level, is already crowded with
contents and activities. This acts as a constraint in
incorporating environmental content to a sufficient
extent into the curriculum. The same constraint tends to
trap teachers and students into confining themselves to
the overcrowded curriculum and not venturing out into
field investigations, practicals and the use of
supplementary reading material. To overcome this
constraint, it is necessary to review the whole range of
curricula where environmental content is introduced
and incorporated, and to make the necessary
adjustments. There are other practical difficulties in
some of the less developed countries of the Region,
where schools lack adequate infrastructure facilities,
teachers lack adequate training and teaching materials,
and in some cases, there simply are no teachers. In
such situations, non-formal environmental educational
efforts have to compensate for the lack or absence of
EE content in formal education.
3. Tertiary Level
Environmental education has an important role
to play in general university education as well as in the
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training of specialists or technicians whose professional
activities after training or graduation may have an
impact on the environment.
Since the 1977 Tbilisi conference, an increasing
number of countries in the Region have produced
general educational programmes designed to familiarize
university level students from different disciplines with
environmental issues and problems. In some cases, the
strategy adopted consists of reinforcing those parts of
the traditional curriculum or courses which are more
closely related to the environment (UNEP, 1986).
Examples include placing an increased stress on
sanitation components in civil engineering courses, or
focusing on natural resource valuation and accounting
in economics courses.
In a few countries, new subjects or courses
dealing with the environment have been added to the
compulsory curriculum (e.g. environmental science).
For instance in India, there has been a dramatic rise in
environment related courses, with over 60 universities
and institutions offering degrees. However, there is
almost no attempt to infuse environmental concerns
into the conventional subjects, and the environmentrelated subjects remain technical in nature, with little
inputs from social science and the humanities. In
People’s Republic of China, 79 universities and colleges
had departments or specialities in environment by the
end of 1992. The major specialities included
environmental engineering, chemistry, geography,
biology, ecology, forest protection, water and soil
conservation and agricultural environment subjects.
Chinese statistics indicate that over a decade up to
1992, more than 20,000 people had completed their
postgraduate, undergraduate or polytechnic courses in
environment (UNESCO-PROAP, 1988).
It has been observed that incorporation of
environmental elements often tends to take the form of
short general courses with a heavy emphasis on
theoretical aspects, with little practical effect on
professional training. Fortunately, this approach is now
changing, with a growing number of courses in
countries of the Region placing greater emphasis on
practical aspects, experimentation and problem-solving
in relation to various environmental elements taught at
universities and other institutions of higher education.
For instance, students and staff at the University of Los
Banos in the Philippines frequently undertake activities
such as environmental planning at provincial or town
levels, working closely with relevant government
authorities and officials. Such activities provide students
with opportunities to apply their knowledge even as
they acquire it, and to grapple with real life situations.
University-based Environmental Studies Centres
(PSLs) have been prominent throughout the
twenty-year history of the environment movement in
Indonesia. Today there are 54 centres located in
universities in each of the 27 Provinces. PSLs provide
technical expertise for environmental research, training,
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and policy advice at national, regional and local levels.
They are also active in environmental education
(UNESCO-PROAP, 1988).
Environmental education in its current form is a
relatively recent arrival in most universities and other
tertiary educational institutions in the Region, and as
such it has not been universally welcomed. Some
teachers and researchers engaged in the traditional
disciplines have tended to regard it as a distraction or
as a threat to resources and to academic standards. Staff
in many institutions have been constrained from
participating in new environmental programmes by
existing, highly compartmentalized structures, or by
peer pressure. The essential multidisciplinary content
and interdisciplinary expression of environmental
studies has required staff from a wide range of
disciplines to come together to provide the necessary
courses. The mix of natural and social sciences in
environmental programmes, for instance, has called for
unprecedented collaboration among teacher in these
two categories of disciplines, which is not always
favoured in universities. Unless carefully managed, this
can in fact distract them from their teaching and
research responsibilities in their primary subjects.
A regional meeting on environmental education
and training once identified a main cause of this
problem as follows: “Unfortunately, there is still a
widespread lack of understanding about the nature and
concept of interdisciplinary education; the main thrust
of academic institutions is still concerned with
excellence in depth in single disciplines. Traditional
compartmentalization should be reviewed, and the
need for and value of interdisciplinary education better
understood by them. Integration at a tertiary level is
considered by the teaching staff as a key problem area
in environmental education, and it is one which is
probably the most difficult to solve.” (UNESCO-PROAP,
1988).
There are promising signs in many countries of
the Region that universities are slowly changing these
traditional attitudes and accommodating interdisciplinary
approaches not only in environmental education but
also in other areas. Recognition and emphasizing of this
need at policy and implementation levels is essential for
its further acceptance.
4. Issues and Constraints
A number of major issues, including constraints,
can be identified in relation to environmental education
in the region. These include the lack of: funds, suitable
materials, qualified personnel, relevant information
from government and industry, commitment/personal
involvement, priority given to environmental concerns,
coordination and cooperation both between and among
NGOs, government and industry, appropriate legislative
framework/enforcement of legislation and institutional
support such as tax exempt status. The other constraints
are the need to translate relevant materials into local
languages, conflicts with competing developmental
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pressures, and unfavourable political climate (UNEP,
1986; UNESCO-PROAP, 1988).
Environmental education programmes have
traditionally been aimed at students at primary,
secondary or tertiary levels, and to a lesser extent at
teachers associated with these levels. While this is
necessary, it is by no means sufficient. There is a critical
need to reach out to the “unconverted” groups among
teacher trainers and other educational personnel (e.g.
educational administrators and planners), professional
groups and societies, business and industry, mass
media (print and broadcast as well as traditional),
voluntary organizations and NGOs, workers and the
general public (particularly the sub-groups of rural
communities, urban communities, community leaders,
women and youth). It is important that these groups are
given relevant environmental education and training to
make them more aware of the complex nature of multidimensional environmental problems since almost all
the groups exert important multiplier effects in their
own spheres of activity.
Very little environmental education and training
have also been directed towards policy and decision
makers, particularly those concerned with resource use
and resource allocation. This group has a crucial role in
developing and supporting environmental management
practices, and therefore needs to have an understanding and appreciation of the vital links between
environmental quality and the quality of life.
At the same time, there is a strong need to
maintain and enhance the current levels of
environmental education which reach out and influence
the young segments of the population in the region. In
a majority of countries in the region, children and youth
comprise a high proportion of the population, and it is
important that these young people are sufficiently
sensitized about various aspects of the environment so
that they are able to effectively participate in making
decisions that affect them and their future.
The current stage of development in EE has, in
general, reflected a “contrived learning” approach,
especially in formal education. A few issues from real
life have been filtered into the established curriculum
development process, and have emerged essentially as
“in classroom” learning sequences. While such an
approach is useful and should continue, real life action
in response to the growing environmental crises in all
countries of the Region, and globally, requires moving
further into direct intervention on the side of
environment for its enhancement and protection. The
next phase of EE should focus sharply on people,
especially youth, leading them beyond passive
awareness or even understanding of the problems and
issues, to take action for enhancing environmental
quality.
Access to environmental education is not
available equally to all people in countries of the region,
just as access to overall education is not (CEE, 1995).

To achieve the broad objective of environmental
education in changing people’s attitudes and behaviour
vis-a-vis resource use and the environment, it is
necessary that people of all social and economic
levels have access to education. This consideration
closely links environmental education with overall
socio-economic development and enhancement of
educational opportunities in countries of the Region.

B.

N on-form al Education

Non-formal methods of education complement,
and sometimes even compensate for, deficiencies of the
formal educational system. Any form of education
(information or training) that occurs outside formal
schooling and/or outside a formal curriculum can be
called non-formal education.
In most countries of the Asian and Pacific region,
unfavourable socio-economic conditions preclude some
children from attending school, while others are forced
to drop out without completing even a basic education.
As the formal EE programmes cannot reach out to these
children and youth, there is a need to spread relevant
environmental messages to these groups through
non-formal programmes. At the same time, there are
vast number of adults who have had little or no formal
schooling, and continue to lead sub-optimal lives as
illiterates or semi-literates. The life styles and actions of
such people exert considerable pressure on their
natural environments. Once again, there is a critical
need to reach out to such people, who are vast in
numbers in some countries of the Region.
Non-formal environmental educational activities
can be grouped together into three categories:
1)
Those within the formal educational systems,
both at curricular and extra-curricular levels
2)
Those conducted by public and private bodies
concerned with adult education or, in certain
cases, in different sectors of production (such as
industry and agriculture); and
3)
Those connected with the development of wide
range of public awareness and education
through channels such as the mass media,
22.2:

Outdoor environmental education is basic to environmental
protection.
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voluntary organizations and the use of specific
environments for educational purposes (e.g.
interpretation).
The level of achievement of non-formal
programmes varies widely among the countries of the
Region, and because of the large numbers of
institutions and parties involved, is more difficult to
assess and document.
1. Non-formal Activities Supporting Formal
Education
Even within formal educational systems such as
schools and universities, there can be a certain amount
of non-formal environmental education activities. These
include school nature/environment clubs, nature
expeditions undertaken by school groups, field studies,
environmental camps and similar activities. (Box 22.1).
In some cases, environmental education has
been provided as a secondary benefit of a formal
education activity aimed at something else. For
example, an imaginative programme to instill
environmental awareness while at the same time
teaching English as a second language has been
pioneered in Northeastern Thai high schools. These
schools have used environmental material provided by
UNEP and UN ESCAP to design an innovative method

B ox 22.1:

Environm ental E ducation Through First-hand Experience

National Parks, Science Parks, Museums and other
similar institutions offer extremely valuable facilities for
teaching through first-hand experience in a pleasant and
non-formal setting. In recent years, environmental
educators have been using this technique, known as
“interpretation”, as one way of enhancing people’s
knowledge and understanding of nature and the
environment. With good interpretation, voluntary visitors to
natural and cultural heritage sites can be sensitized to
identify and share a common concern. A captivated
audience is a more potential asset than a captive audience
(which, for example, is found in a formal classroom).
Environmental interpretation ha s received
inadequate attention in the Asian and Pacific Region, even
though governments, private donors and international
development organizations are allocating unprecedented
financial and human resources to assist developing
countries to develop interpretational skills. There are
several examples of successful use of interpretation. The
National Museum of Natural History in India provides many
opportunities for students to learn and understand nature
and natural processes. It has also been organizing
environmental education programmes for handicapped
children since 1979, including a set of environmental books
in Braille for visually handicapped children. In the Republic
of Korea, the National Science Museum exhibits industrial
innovations of Korean companies, and also provides “hands
on” type activities for visitors, as well as summer and winter
camps for students. In several countries of the Region,
including Thailand, there are mobile science museums
which try to maximize the use and exposure of limited
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of teaching English involving many environmental
concepts and information.
Combining env ironmental awareness with
practical work has been another strategy. From early
days, the formal teaching processes had recognized the
value and relevance of exposing students to the
practical aspects of the subjects being taught in the
classrooms. Environmental education easily lends itself
to such practical level work both within the curricular
and also as extra-curricular activities. In many schools
and educational institutions in the Region, teachers and
students can have easy access to at least some type of
natural environment.
Some countries in the region have traditionally
assigned more emphasis to outdoor, out-of-classroom
work. These include Australia, where all states strongly
support outdoor education in their EE curricula and
other subject curricula. New South Wales alone has
over 15 field study centres where primary and
secondary learners go to learn about the environment.
Zoological gardens, Botanical gardens and museums all
have education staff that conduct EE programmes with
visiting classes; these programmes differ from those
offered to general visitors. All Australian states also
have sport and recreation (S & R) camps for school

facilities. In Sri Lanka, a number of field study centres, each
located close to a natural habitat, have been developed for
field exposure on environment.
Inspite of the interest shown in using environments
for education by countries of the Region, several issues
related to environmental interpretation need attention. The
essence of interpretation lies in leading the audience to a
revelation of how the environment provides a setting for
relationships between its parts, and how each part plays an
important role. This needs background research, careful
preparation, training of interpreters and adequate audiovisual and other facilities. Most developing countries lack a
historical tradition of interpretation and the financial
resources and technically trained staff necessary to establish
one.
There is an urgent need to develop capacity for
interpretive programmes in most countries of the Region.
Institutions with the necessary infrastructure and manpower
to lay a foundation for popularizing interpretation should
be identified and assisted. Interpreters in developing
countries need to recognize the particular needs of their
audiences, and suitably adapt methodologies to suit these
conditions. The direct importation of methodologies from
developed countries would not be appropriate.
Developing countries need to devise their own
strategies for i nterpretation. Such environmental
interpretation should not only make use of facts and
figures, but also pay attention to prevailing public
perceptions on various issues. Perhaps highlighting success
stories and demonstrating their replicability could be most
effective.
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children, at which EE programmes are of fered
alongside sporting, camping and other recreational
activities. Both field study centres and S & R camps are
fully booked throughout the year (UNESCO-PROAP,
1992a).
In Nepal, environmental camps for school
children and disadvantaged groups are being organized
by Environmental Camps for Conservation Awareness
(ECCA), a local NGO. These camps seek to generate a
sense of awareness among young children about
conservation issues, and develop the potential for
worthwhile careers in conservation through
participation in outdoor activities, studying nature,
protected areas and on-going conservation activities in
Nepal. The main components of the programme are
Counsellor Training Camps, Five-day ECCA camps and
nature hikes. In addition, ECCA organizes special
programmes for girls and for children with disabilities.
To supplement the camps programmes, ECCA also
produces educational material such as books,
pamphlets, newsletters and posters on conservation
issues in Nepal (CEE, 1995).
In Singapore, various activity-oriented
programmes are organized as part of the informal
school curriculum to reinforce and support what the
children learn in the classroom about the environment.
These include on-going practices in the daily life of the
school (e.g. keeping classrooms clean and litter free,
using recycled paper and landscaping school gardens),
as well as co-curricular and extra-curricular activities
(e.g. field trips, environmental clubs, adopt a beach/
park programmes, and various competitions). The
Singapore Science Centre regularly organizes a
field-based biological science camp during the school
vacations. These are targeted at senior secondary school
children and teacher trainees. Field studies of various
ecological systems are undertaken, with the objective of
creating greater awareness, appreciation and
understanding of nature.
Most countries in the Asian and Pacific region
encourage the formation of nature or environment
clubs in schools, through which students can engage in
extra – curricular activities supplementing classroom
teaching. In some countries, there are also networks of
such clubs which enable students in different schools to
share experiences and information.
Malaysia has already integrated environmental
education into the primary and secondary school
curriculum, both as a subject and as an extra-curricular
activity. To complement this approach, an organized
effort is being made to form environmental clubs in
each school. Earlier, such clubs had been formed on an
ad-hoc basis. In 1992, with support from the New
Straits Times Press (Malaysia) Berhad, the Ministry of
Education in Malaysia introduced a scheme to regulate
such clubs on a nation-wide basis. Such clubs are also
formed in teacher training colleges, universities and
registered private educational institutions. These clubs

22.3:

Inculcating good habits is an important part of
environmental education.

will undertake activities such as the collection of old
newspapers for recycling, setting up of nature gardens,
and holding of various environmental competitions. All
participating primary schools will be encouraged to
beautify their school compounds from an
environmental point of view. The best school will be
selected at district, state and national levels. For
secondary schools, the environmental project will focus
on a resource book. Students are expected to scan the
daily newspapers published by the New Straits Times
Press group, and cut out newspaper reports,
photographs, drawings and advertisements on
environment related topics. They will then paste them
on scrap books, and write their own comments. These,
and many other competitions and projects, encourage
Malaysian children and youth to become interested in,
and informed of, environmental issues as part of their
school activities.
In Sri Lanka, the Wildlife and Nature Protection
Society had for many years established nature clubs in
over 200 schools. While many of these carried out
useful work, they existed in isolation. In 1993, the Sri
Lanka Federation of School Environmental Clubs was
formed, providing a coordinating and networking
service to existing clubs. The Federation also has a
target of establishing such clubs in 3,000 schools. By
the end of 1994, action had been initiated in 2,700
schools, many of them in rural areas (SLEJF, 1994).
NGOs have also played a key role in producing
print and audio-visual material for non-formal
environmental education in schools and other
institutions of learning. In Sri Lanka, the Worldview
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International Foundation has been producing an annual
environmental education calendar which is sent to all
schools as a supplementary educational resource. The
calendar has an environmental theme for each month
of the year, and students are expected to carry out
projects related to that theme under the guidance of
teachers, who receive a separate teachers’ guidebook
on using this resource (Worldview International
Foundation, 1991). In India, the Centre for Environmental Education has produced a wide range of books
and audio-visual packages for the benefit of both
teachers and students. Noteworthy among these has
been the “Joy of Learning” handbook of environmental
activities aimed at parents and teachers. Each of the
75 activities in the book gives children an experience of
a small part of the environment. The book provides a
framework for an approach that educators can use to
develop a number of activities based on the local
environment.
2. Systematic Adult Education
There has been considerable interest in
integrating environmental concepts into systematic adult
education and literacy programmes both at the regional
and national levels. Countries in the Region have
developed adult education activities which include
elements on environmental education, particularly on
aspects which directly affect the quality of life.
The Asian-South Pacific Bureau of Adult
Education (ASPBAE), which is a part of the
International Council for Adult Education (ICAE),
includes Appropriate Technology and Environmental
Protection as the constituent part of its programme,
which resulted from a recommendation adopted at its
first General Assembly held in the Philippines in 1991.
The Programme hopes to initiate and facilitate the
formulation of an Asian-South Pacific philosophy on the
environment and on environmental education. It will
then work towards incorporating this philosophy into
various aspects of adult education. (Also see section IV)
In a growing number of countries, environmental
elements are incorporated in adult education
programmes. In Australia, non-formal EE has been
going on for years through the efforts of conservation
organizations for the general public while many
universities offer short environmental courses (at nondegree levels) for the public.
In Thailand, environmental problems concerning
nutrition, health and sanitation and the conservation of
natural resources are often included in the functional
literacy programmes aimed at adults. In the mid 1980s,
the Institute of Environmental Re search of the
Chulalongkorn University launched a two-component
travelling environmental project for the Department of
Non-formal Education. The first component was a
one-day seminar on environmental issues for the staff
of the Department. The second was a series of
workshops on environmental protection and
enhancement for the communities from selected villages.
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In India, there are about 20,000 non-formal
educational centres spread throughout the country.
Some of these centres use the same syllabuses and
textbooks as in the formal school system, while others
use instructional materials which are more relevant to
the environmental situation of the learners (UNEP,
1986).
3. Other Public Education Programmes
In almost all countries of the Region, there are
public education and awareness programmes which
seek to educate and sensitize various sectors or whole
of the population on environmental issues and
problems. It is difficult to distinguish between public
education and awareness programmes, and often there
is considerable overlap between the two.
Some of these programmes have addressed
issues which directly affect the health and well-being of
the people. For example, from 1990 onwards, UNEP
has coordinated a regional programme to sensitize
women leaders in the safe and proper use of pesticides
and household chemicals. This has been attempted
through printed material, training programmes and field
work in countries such as Viet Nam, Papua New
Guinea and Sri Lanka, where there is a high incidence
of pesticide poisoning cases.
Other programmes focus on issues which are of
a scientific and conservation value. For example, UNEP
along with the sub-regional environmental programmes
such as SACEP and SPREP has been promoting public
awareness on marine conservation issues as part of the
Regional Seas Programme.
At country level, there is a diverse range of
public education programmes undertaken by
governmental institutions, NGOs and community
groups. These programmes vary depending on a
number of factors such as their objectives, mode of
delivery, impact and the geographical focus. Some
programmes are conducted from specialist centres
which attract people towards them. In Indonesia, a
national conservation group known as Yayassan
Indonesian Hijau (YIH: Green Indonesia Foundation)
has helped establish the country’s first conservation
centre. The centre is symbolic of Indonesia’s biological
richness. Located on 3.5 hectares of land at the edge of
a tropical forest on the slopes of the sacred
Penanggunan volcano outside of Surabaya in Eastern
Java, the centre is surrounded by villages, rice paddies
and mountains. Its officials work with the villagers to
motivate them towards a healthier style of living and
encourage their interest in the project. The centre also
has programmes on instruction and field observation,
medicinal plants nurseries, and a breeding programme
for endangered birds. All these programmes serve as
public education and awareness tools as well, with
special focus on school children and youth (WWF
International, 1992).
Other public education programmes are
delivered right to the target audiences using various
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22.4:

Miniature Indian Painting showing reverence for
plants and animals.

delivery methods such as through NGOs, mass media
and inter-personal communication. The most successful
programmes have been those which were able to
evoke a sense of personal concern in individual
members of the target audiences.
Issue specific public education programmes are
also being mounted by both government and nongovernment institutions. For example, in Australia, the
National Farmers’ Federation and the Australian
Conservation Foundation have been key players in the
establishment of Landcare in Australia. The Landcare
initiative is one of the most broadly based community
movements in Australia. It involves coordination and
cooperation among and between communities, and is
an important way to encourage sustainable land use
and to help control land degradation. The 1990s have
been designated as the Decade of Landcare by the
federal government (Government of Australia, 1991).
In India, non-formal public education on
environment dates back to the 1960s, and many
successful programmes have been implemented. The
largest attempt has been the National Environmental
Awareness Campaign (NEAC) initiated by the Ministry
of Environment and Forests, under which a very diverse
range of activities were supported (Government of
India, 1993).
In Australia, the Federal Government and the
Australian Chemical Industry Council in 1990 supported
the Royal Australian Chemical Institute to initiate the

Understanding Science and the Environment
Programme, which is a public education programme
aimed at increasing people’s awareness and
understanding of science as it relates to their lives and
the living environment. Extensive public education
programmes are also being undertaken by such bodies
as the Australian National Parks and Wildlife Service,
Australian Heritage Commission and the National
Science and Technology Centre.
In New Zealand, a number of government
agencies, both national and local, are involved in public
education. For example, Auckland Regional Council has
achieved great success with a campaign to educate the
public about the environmental consequences of
disposing of wastes down storm sewers. Similarly, the
Meteorological Service has been successful in raising
public awareness of and concern for the depletion of
the ozone layer and the Greenhouse effect.
Public education programmes on environment
often take advantage of key national and international
events, such as World Environment Day (June 5), Earth
Day (April 22) and national tree planting days/weeks in
individual countries. Anniversaries of national
independence or other events concerning heads of state
or monarchs are also used effectively by environmental
agencies to sensitize people on the environment and
natural heritage. Many of these programmes are not
merely imparting knowledge and information, but also
involving people in practical ways to help improve
environmental conditions in their surroundings.
Similar education and awareness raising
programmes have also been undertaken by NGOs
(See Chapter 20) to address critical issues (Box 22.2).

III. EN V IRO N M EN TA L TR A IN IN G
Training plays a crucial role in developing the
human resources for specific roles in environmental
management and conservation. Whereas general
education provides people with a broader
understanding of issues and concerns, training often is
focused on specific issues and is oriented towards
practical needs.
A wide range of training activities are being
pursued at national, sub-regional and regional levels by
governments, NGOs as well as by international and
inter-governmental organizations in the region. These
training programmes are diverse in terms of content,
duration, methodology, instruction mechanisms, types
of participants and other factors.

A.

Training of Form al Teaching
Personnel

From the early 1980s, UNESCO and UNEP have
assigned a high priority to the training of teaching
personnel in the field of environmental education,
particularly at secondary and university levels, and in
technical and vocational training. To assist countries in
the Region in conducting regular pre- and in-service
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B ox 22.2:

Innovative A pproaches to Environm ental Education and C om m unication

As public educators, those carrying out
environmental awareness campaigns have to compete for
people’s attention everywhere. The value and relevance of
environmental messages are not always self evident, and in
a continent which is witnessing a rapid proliferation of
entertainment dominated modern mass media (ranging
from satellite and cable television to video), environmental
educators face tough challenges in “marketing” their
messages to the public. In different countries, they employ
various innovative approaches, often blending entertainment
with education. This is demonstrated by two examples from
South Asia:
Pakistan: A story telling parrot to save the
environment
Since its foundation in 1971, WWF Pakistan has
been fighting to conserve the country’s natural resources.
The biggest drawback to nature conservation is the low
level of public awareness. In 1990, with support from WWF
International, WWF Pakistan embarked on a multi-faceted
campaign to teach people about the importance of
conservation and sustainable use of resources. Recognizing
that people learn better when such learning is enjoyable,
the campaign decided to deliver messages to school
children through comic books, which can be used in the
classroom and read at home. The quarterly comic
magazine, written in Urdu, stars Mithu Begum, a female
parrot. Parrots are well known as story tellers in Pakistani
folklore. Mithu is a common Urdu name for a pet parrot,
and Begum is a polite way to address a lady. The cartoon is
created by two recent graduates from Lahore’s National
College of Arts.
The first issue, published in 1991, focused on
Pakistan’s population problem and carried a feature on
snakes – most Pakistanis dislike snakes and tend to kill
them on sight. The comic portrays snakes in a sympathetic
light and shows that they have a good side too. Each issue
of the magazine carries two lead stories, one on wildlife
and the other on a general environmental topic. It also
contains shorter articles on a social/environmental topic; a
“things to do” page; a games section and a page giving
additional information on the subject of the main stories. In
recent issues, the magazine has covered topics such as
deforestation, fires, illegal hunting and recycling.
Mithu Begum is proving immensely popular, and the
print run increased with every issue. The magazine’s

training of such personnel, the UNESCO-UNEP
International Programme in Environmental Education
has developed a series of environmental modules and
guides for both formal and non-formal educational
efforts including:
–
Source book in Non-formal Environmental
Education
–
Teacher Training Modules in Environmental
Education
–
Teachers’ Guide on “Environmental Education:
Teaching/Learning Guidelines”
–
Guides
on
Environmental
Education
Methodologies
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expanding readership includes adults as well, and some
even send in story ideas for future issues. The creators
hope that the popular magazine will also serve as a literacy
tool in Pakistan where a majority of adults are still illiterate.
Through comics, WWF Pakistan has been able to address
sensitive but crucial issues such as population. While many
other similar attempts to address the population issue raised
too many eyebrows, Mithu Begum got away with it.
Nepal: Wall newspapers spreading environmental
messages
Recognizing that a well informed public will help
make conservation action possible and meaningful, the
National Planning Commission in Nepal and IUCN have
supported a multi-media Public Information Programme
(PIP). The programme reaches out to both urban and rural
communities, and works closely with NGOs in delivering
the conservation messages. One initiative under this
programme has been the publication of a wall newspaper
on environment, which is done by the Nepal Forum of
Environmental Journalists (NFEJ).
This wall newspaper, called Batabaran
(“Environment”) is compiled by journalists who visit villages
and collect news material which is then written in simple
Nepali. Special attention is given to information on
environment and related issues, but the newspaper also
discusses other subjects of interest to the community.
Printed only on one side of a single sheet of paper, editions
of Batabaran are distributed widely to most of the villages
using the postal system and systems of transport. When the
wall newspapers reach villages, they are displayed
prominently at public places, and those who have the
reading skills often read it for the benefit of others.
Aimed mostly at rural people whose literacy skills
are not high, the wall newspaper carries environmental
messages in a simple and attractive style. By the end of
1993, its print run was 10,000 copies, but even that could
not cater to the rising demand. In a 1992 survey conducted
by the NFEJ, 99 per cent of those surveyed said they would
like to conti nue to receive copies. A majori ty of
respondents also said they were willing to pay a moderate
price for future issues.
Sources:

–

1. WWF International and WWF Pakistan.
2. IUCN Nepal and NFEJ, Nepal.

An audio-visual package f or non-formal
Environmental Education.
Pre-service programmes are conducted by
teacher training institutions and colleges of education.
The duration of such training varies from a few months
up to three years. In Pakistan, refresher courses during
summer vacations are arranged for in-service teachers,
which make the teachers aware of newer concepts and
ideas in EE and related disciplines. In Sri Lanka, where
mass recruitment of new teachers has been a common
practice in recent years, crash programmes of 10 to
21 days are organized for training elementary teachers
who are absorbed on an ad-hoc basis. Such programmes
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provide orientation to content and methodology of
environmental education. This includes creating an
awareness in the teachers of the physical and social
environment and the dynamic interaction of different
forces in ecosystems. In Bhutan, emphasis is on the
topic based approach, where processes and skills are
given much more importance than product and content
(UNESCO-PROAP, 1992b).
In spite of recent advances, pre-service
environmental training for teachers is still restricted to
certain disciplines and subjects, mostly those in the
natural sciences. The adoption of an interdisciplinary
approach has been slow. It has also been observed that
training is often theoretical and is restricted to certain
environmental problems. However, there is increasing
recognition for overcoming the above limitations. For
instance, in Australia, some colleges offer four-year
pre-service courses in EE which centre around four
main elements: knowledge, specialization, team work
and professional teacher training.
More and more countries in the Region are also
making arrangements for their teachers to undergo
systematic in-service training to enhance their
knowledge and skills. This is the only means of giving
teachers who are already in the profession a systematic
training in environmental matters. Such in-service
training programmes are more interdisciplinary in
nature than pre-service programmes, even though in
some cases they too suffer from various limitations of
scope and content. A number of countries in the
Region, including India and Malaysia, have developed
impressive in-service programmes on environment and
natural resources for the benefit of teachers. Malaysia
has a well developed system of mobile in-service units.
On the whole, the provision of such training has
not been developed uniformly throughout the formal
education system in many countries of the Region.
Primary school teachers, for example, seem to receive a
more thorough training in environmental matters than
secondary school teachers. This is probably due to the
fact that during their training, primary school teachers
are exposed to a wide range of subjects and
methodological approaches whereas the training of
secondary school teachers remains essentially
specialized training in specific subjects.
To overcome certain prevailing constraints, some
countries have developed innovative approaches to
teacher training. These include the use of communication
satellites, distance teaching methods, and the use of
audio-visual systems. Several Australian universities and
colleges have introduced environmental teacher training
programmes which are partly conducted through
correspondence, supplemented by seminars and
workshops. In India, programmes transmitted via
communication satellites have been used to train large
numbers of teachers in a short time while in Pakistan,
distance learning methods have been used to train
primary and lower secondary school teachers.

Teachers in universities and other tertiary
educational institutions are trained mostly through
individual post-graduate programmes offered in the
form of fellowships and scholarships. Traditionally,
universities in many countries of the region have had
bilateral links or arrangements to send their faculty
members to universities in Europe or North America for
advanced training and research. In more recent times,
similar arrangements or links have been formed among
universities within the Region, and particularly those
within a given sub-region. A noteworthy example is the
remarkable degree of cooperation that exists among
universities in ASEAN countries. Universities in the
more industrialized countries in the Region, such as
Japan, Australia and New Zealand, have also emerged
as favourite destinations for advanced training for
university teachers and academics, while many
universities in India and People’s Republic of China
also attract increasing numbers of foreign teachers.
If the divisions among different disciplines
become more pronounced in secondary level
education, it is even more compartmentalized at the
tertiary level. There is an urgent need for universities in
the Region to organize more interdisciplinary and
multidisciplinary programmes on environmental
matters, both at an inter-departmental and inter-faculty
levels.
There are some promising initiatives in regional
and sub-regional cooperation in training teachers in
environmental education. The six ASEAN countries are
undertaking a joint project on teacher training in EE
with UNDP support under the guidance of UNESCO. In
this project, four teacher educators, school supervisors
and experienced teachers from each country are trained
at the sub-regional level. The people thus trained then
adapt and repeat the course at their national levels,
with the hope that it will be continued further at
sub-national levels. Objectives of the training course are
to inculcate among teacher educators, secondary school
teachers and supervisors the many dimensions of EE
(ARNEE, 1994).

B.

Training Practitioners of N on-form al
Education

It has been observed that the personnel engaged
in non-formal environmental education activities have
generally received very little training. The high diversity
of their backgrounds, disciplines and pursuits makes it
difficult to design and offer generalized courses
addressing their particular needs. Most non-formal EE
programmes are conducted by functionally independent
NGOs and organizations which also makes it difficult to
bring them together to a common forum.
However, some countries in the Region have
overcome these constraints to some extent and conduct
programmes for non-formal EE personnel. In People’s
Republic of China, for example, training in non-formal
environmental science is provided for cadres. The State
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a regional training programme on communication and
sustainable development for Asian NGOs. A series of
national workshops were held in countries of the
Region under this UNDP funded programme. Based on
the success of this exercise, UNDP and IPS are now
collaborating again, this time to use the latter’s news
gathering bureaux in the Region to train local
journalists in environmental reporting.

C.

22.5:

Informal health education in Malaysia.

Council and the Environmental Education Committee of
the Chinese Society of Environmental Sciences jointly
organize short-term training courses for leading cadres
in environmental protection.
Several organizations working at regional level
also conduct training programmes for the benefit of
non-formal educators and communicators. Among them
is the Worldview International Foundation, headquartered in Sri Lanka with offices in several Asian
countries. Worldview frequently organizes training
programmes on communications for sustainable
development for the benefit of development workers
and educators in the Region. In 1992, Worldview
collaborated with the Dhurakijpundit University in
Thailand in conducting a diploma course in
Communications for Sustainable Development. With the
support from the Ryerson Institute in Canada,
Worldview also conducts programmes to train trainers
in environment and development communication in
Asian countries. In 1992, Worldview also launched a
new programme to systematically enhance NGO
capacities in audio-visual communication. Two
workshops were conducted, one for NGOs in South
Asia and the other for NGOs in South-East Asia
(Worldview International Foundation, 1992).
The Centre for Environment Education (CEE) in
Ahmedabad, India, has a wide ranging training
programme for officials and professionals engaged in
environmental education activities in government,
private or NGO sector organizations. CEE’s Training in
Environmental Education programme started in 1988,
and today it offers several residential courses for
different purposes and target groups. A mix of Indian
and Commonwealth candidates are selected for most
programmes. The international candidates are
supported by the Commonwealth Secretariat. Up to
1993, a total of 68 participants had completed the eight
month long main training courses, while dozens of
others have benefited from short term courses at CEE
(CEE, 1994).
In 1992, the Inter Press Service (IPS), the Third
World news agency headquartered in Rome, carried out
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Training of M ass-M edia
Professionals

With the region’s mass media playing an
increasing role in environmental coverage and in
sensitizing people on environmental issues, the need
for training journalists, broadcasters and other media
personnel in environmental reporting has been
recognized. This training is provided principally
through two approaches: firstly, by including elements
on environment and development reporting in formal
courses or pre-service programmes for training future
journalists; and secondly, through regular seminars and
workshops on environment offered to journalists who
are already in the profession.
The press institutes or similar bodies in a number
of countries in the Asian and Pacific region have
recognized the value of environmental reporting and
now include it as a theme for regular pre- and
in-service programmes for journalists. Such training is
often carried out in collaboration with national forums
of environmental journalists which have been formed in
over 17 countries in the Region. These national forums,
which are linked by the regional network Asia Pacific
Forum of Environmental Journalists (AFEJ), function as
independent media organizations or as NGOs in their
countries, and promote better environmental coverage
in the mass media through the training of journalists
and other programmes (see also under mass media).
At regional level, a growing number of media
organizations conduct training programmes in
environmental journalism. The Press Foundation of Asia
(PFA), based in Manila, Philippines, began conducting
training in environmental reporting for Asian journalists
in 1982. Since then, PFA has organized, either by itself
or with a national associate or in partnership with
another organization like Inter Press Service, a total of
15 similar or related training courses. Most have taken
place between 1991 and 1993. Each focused on the
environment or, lately, the larger concern of sustainable
development. These courses reached a total of 255
journalists, most of them mid-career. The countries
covered by these courses include Bangladesh,
Indonesia, Malaysia, Nepal, Pakistan, Philippines, Sri
Lanka and Thailand. Apart from national courses, PFA
has organized sub-regional courses on environment for
SAARC and ASEAN journalists (PFA, 1988; personal
communications).
Beginning in the early 1980s, the Asian Mass
Communication Research and Information Centre
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(AMIC), based in Singapore, has been conducting a
series of training workshops on environment, both for
practising journalists and also for media managers and
policy makers. AMIC programmes cover both print and
electronic media, and are often implemented in
collaboration with national organizations. AMIC is a
major resource for communicators in the Asian and
Pacific region, serving as a clearing house of
information, an initiator and implementor of research
activities, a publishing house specializing in
communication issues, and a focal point for
communication scholars and practitioners to exchange
ideas and experiences. As AMIC commits itself to a
strong follow-through programme, seminars and
workshops are carefully planned to ensure synergy by
tying in related work done in other areas and by
systematic long term planning.
The Asia Pacific Institute for Broadcasting
Development (AIBD), based in Kuala Lumpur, Malaysia,
also works for the development of human resources in
broadcasting in the Region. Recently, AIBD has
introduced environmental reporting and production
training programmes for both radio and television
professionals. In 1991, it conducted a workshop on
integrated media planning for environmental
programmes. In 1993 and 1994, it organized two
sub-regional workshops in Sri Lanka on environmental
coverage for television professionals, which was
attended by two dozen trainees from West Asia, South
Asia and South-East Asia (AIBD sources, 1994).
An increasing number of bilateral and multilateral
donors, as well as private foundations, are financing
training programmes in environmental journalism in the
Region. This includes UNDP, UNEP and ESCAP as well
as the Asia Foundation, the Rockefeller Foundation, the
Reuter and Thomson Foundations.

D.

Training of G overnm ent O fficials

Many countries of the region now make
arrangements for government officials to participate in
integrated environmental training programmes,
irrespective of the type of administrative responsibilities
performed by individual officials. These programmes
are conducted mainly through seminars, workshops
and conferences both in-country and out-of-country. A
few selected officials handling environment or natural
resource management tasks are also trained at post
graduate degree level.
In some countries, relevant environmental
aspects (e.g. environmental impact assessment,
environmental legislation) have been incorporated into
the formal training of public servants or government
officials. In others, the principal government agency
responsible for environmental management conducts
regular programmes on specific environmental issues or
provisions to batches of officials drawn from various
levels of public administration. These programmes offer
officials opportunities for updating knowledge,

clarifying issues and legal positions, and for sharing
experiences.
Many countries in the Asian and Pacific region
also take advantage of opportunities (scholarships,
fellowships, travel grants, etc.) to send their
government officials to overseas seminars, conferences
and training programmes on environmental issues.
These opportunities are offered by individual countries
on a bilateral basis, as well as by regional training
facilities. Such overseas training, while building capacity
in home countries of the beneficiaries, also contribute
to valuable sharing of information among countries.

E.

Specialized Technical Training

Specialized technical training in the Region takes
place through the following means: seminars and
workshops; in-country training courses provided by
government agencies, training institutions or
international agencies; in-country training programmes
conducted by NGOs; as well as out-of-country training
courses and programmes. Beneficiaries or trainees are
drawn from government, private or NGO sectors.
Such specialized training covers a wide range of
disciplines and professions, some with a major focus on
environment and others with a minor focus. Among the
disciplines or issues where environmental concerns
figure prominently are: coastal zone management,
toxic/hazardous chemicals, wildlife management, forest
and biodiversity conservation, urban environmental
issues and waste management.
Some countries in the Region, such as Australia,
People’s Republic of China, Japan and India, have
established training institutes and facilities which cater
not only to national needs, but also to regional needs.
With increasing regional and sub-regional cooperation
in environment and related activities, such institutions
are offering courses and programmes designed with a
regional outlook.
At the same time, there are also several regional
facilities and institutions which offer valuable
opportunities and programmes for specialized training
related to environment. These include the Asian
Institute of Technology (AIT) in Bangkok, Thailand,
and Asian Wetlands Bureau in Kuala Lumpur, Malaysia.
The AIT has a division of environmental
engineering, which since 1987 offers an inter-divisional
programme on Interdisciplinary Natural Resources
Development and Management. The programme
emphasizes multidisciplinary team work, based on a
systems approach, with the goal of introducing
improved methods to promote sustainable development
and rational management of natural resources in the
Asian and Pacific region. Apart from conducting a
masters degree course in natural resources, AIT also
conducts a range of non-degree programmes related to
environment and natural resources management.
Among the topics addressed by these short courses are
remote sensing applications, natural resources
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information management, and geographic information
systems (GIS) using micro-computers (AIT, 1993).
The Asian Wetlands Bureau organizes short,
specialized courses in the field of wetlands
management.
Inter-governmental
and
international
organizations also carry out or support specialized
training in the Region. The International Labour
Organization (ILO) has emphasized the need for
specialized training on occupational safety and work
environment. Their widely publicized environmental
materials on the subject have motivated governments
toward stricter enforcement and observation of
environmental standards and safety measures.

IV.

R EG IO N A L C O O PER ATIO N FO R
EN V IRO N M EN TA L ED U CATIO N A N D
TR A IN IN G

Environment is an area which easily lends itself
to cooperation among countries. There are many
initiatives, both at regional and sub-regional levels, to
promote greater regional cooperation in EE.
Networking is considered one of the most
cost-effective ways of promoting active cooperation
among those engaged in environmental education.
These networks may operate at one or more of the
following levels:
•
Within a given organization or university,
bringing together like-minded individuals
•
Within a geographical or subject area, connecting
both individuals and institutions involved
•
Within a country, at national level, to pool and
share experiences and expertise
•
Internationally, at a sub-regional or regional
level, or at a global level.
There are already a number of such networks in
the region, each having a niche of its own, and
sometimes even overlapping one another’s areas of
concern. However, the existing networks have met with
only limited success owing to resource constraints; lack
of focus and definitions; and an overload of work for
network coordinators, etc. In the early 1990s, partly
catalyzed by the global processes of preparation for the
UNCED, environmental educators in the Region have
renewed their efforts at networking for environmental
education (EE).
The Asia-Pacific Network for Tertiary Level
Environmental Training (NETTLAP) is one such regional
initiative. This network consists of key tertiary level
environmental institutions and educators in the Region,
and aims to: i) Enhance the environmental expertise of
decision makers, policy formulators and tertiary level
educators ii) Increase the environmental skills and
awareness of tertiary level students; iii) Enhance
environmental technologies and capacities; and
iv) Strengthen the overall environmental expertise in
the Region at technical, management and policy levels
(UNEP-ROAP, 1993; CEE, 1994).
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The South and South-East Asia Network for
Environmental Education (SASEANEE) was formed in
Ahmedabad, India, in early 1993. The network was
initiated and is being coordinated by the Centre for
Environmental Education (CEE) in India and the IUCN
Commission on Education and Communication. Various
aspects of EE were discussed in working groups at an
initial workshop. These included formal and non-formal
education, training and orientation, communication
media and techniques, experiencing the environment,
information for empowerment, and communication
strategies for participatory development (CEE, 1993).
SASEANEE membership includes governmental
and non-governmental organizations, individuals and
agencies involved in or interested in networking,
initiating or supporting EE programmes in the South
and South-East Asian countries. The network has started
several programmes including: 1) A directory of
persons and institutions involved in EE in the Region;
2) A newsletter called SASEANEE Circular; and 3) Short
term fellowships and training courses in EE. 4) Resource
packs and audio visual material supporting EE.
The ASEAN Region Network on Environment
Education (ARNEE) was established during the ASEAN
Regional Conference on Environmental Education held
in Jakarta in mid 1993. As of April 1994, the network
consisted of 99 members from institutions in 6 ASEAN
countries, 30 associate members from other countries
and 6 supporting members from international
organizations. Like SASEANEE, ARNEE also promotes
training in EE as well as the exchange of information,
material and experiences. A central secretariat has been
instituted at the University of Indonesia, Jakarta. The
network publishes ARNEE Newsletter on a regular basis
(ARNEE, 1994).
ARNEE has lined up a series of activities
promoting EE in member countries. These include
holding an annual conference and regular workshops,
training programmes, publications, information material
and exchange programmes. As part of the programme,
an EE training workshop for lecturers at undergraduate
level in ASEAN universities was conducted in Indonesia
in January 1994. The network is also supporting
members participation in Project 2000+ for “Science and
Technology for All” which is being implemented
worldwide by UNESCO in partnership with the
International Council of Associations for Science
Education (ICASE).
The Asian-South Pacific Bureau of Adult
Education (ASPBAE), also established a network of
environmental educators in 1992 as a part of the
Programme on Environmental Education for Sustainable
Development. In the future, the Programme has plans
to establish a regional environmental training and
resource centre that will collect and develop
educational materials (ASPBAE, 1992).
There are several other networks which, though
not directly concerned with education, provide or
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catalyze environment related training in the region.
Noteworthy among them is the Regional Network of
Research and Training Centres on Desertification
Control in Asia and the Pacific (DESCONAP). Supported
by ESCAP this network (See Chapter 1) has helped
focus on desertification issues and control measures in
countries of the Region, and has, through a series of
sub-regional and regional workshops, trained personnel
in aspects of desertification control (ESCAP, 1991).

V.

EN V IRO N M EN TA L C O M M U N IC ATIO N
A N D AW A R EN ESS

The essence of environmental communication is
to convince the people that there is really a problem at
hand, that this problem requires their urgent attention,
that environmental problems do have solutions, and
that these solutions do actually work. Any policy for
environmental communication should aim at making
the cycle of links between the media, the public, and
the decision maker self-reinforcing and perpetual.
There are several major channels or sources
through which people in the Asian and Pacific Region
gain their awareness and knowledge on the
environment. Principal among those are: Activities and
programmes of non-governmental organizations and

B ox 22.3:

grassroots level community organizations; and many
different forms of the mass media and traditional media.
Mass media’s particular strength is in being able
to reach out to those who are outside formal
educational systems, such as politicians, bureaucrats,
industrialists and adult workers. In many ways, media
coverage of environmental issues influence the way the
public perceives environmental problems (Box 22.3). A
recent survey in Singapore showed that the top five
environmental issues that Singaporeans are most
concerned about were: i) Protecting the ozone layer;
ii) Preservation of rainforests; iii) Air pollution;
iv) Litter-free environment; and protecting plant and
animal life. Some 77 per cent of those surveyed relied
on the media for their information.

A.

Print M edia

Reporting on environment and sustainable
development issues has emerged as a prominent
specialization within developmental and scientific
journalism. At the same time, the growing public
interest and concern for the environment have
prompted journalists whose main interest or “beat” lies
elsewhere to indulge in occasional reporting of
environmental issues. This approach, where a

H ow D ifferent A sians V iew Environm ental Issues

From time to time, surveys of public perceptions on
environment are conducted by academics, advertising
industry, public institutions and media organizations. These
surveys indicate that an increasing number of people in the
Asia-Pacific countries are concerned about the environment
and what they can do to ensure better environmental
conditions. But different people perceive and react to
environmental issues in different ways.
A recent survey conducted by People’s Republic of
China’s National Environmental Protection Agency (NEPA)
and China Youth News found that four out of five
respondents believed that the state of People’s Republic of
China’s environment was “not very satisfactory” or
“unsatisfactory”. Only 7 per cent of the 2,200 respondents
said they were unaware of the problems. More than one
third of those polled – from all walks of life and from both
urban and rural areas – said that “damage to the natural
environment” was the single most serious obstacle to
People’s Republic of China’s economic development.
However, such concern does not always seem to translate
into personal level action. Asked “what would you do if
you were served Pangolin (an endangered, protected
mammal) at a banquet?”, only 8 per cent said they would
walk out in protest. Many respondents, especially those
from the southern province of Guangdong, replied: “Since
the pangolins have been cooked, why not eat them?”
The level of awareness of trans-boundary or
international environmental issues was found to be low.
Nearly half of government officials and business people
surveyed did not know what the ozone layer was – or
about ozone destroying CFCs. In contrast, a 1993 survey
showed that the depletion of the ozone layer had become

the number one environmental concer n among
Singaporeans, signalling a shift in focus from domestic to
global problems. Previously, keeping Singapore “Clean” had
been the predominant concern. But the recent shift may
indicate that Singaporeans are more confident that keeping
their city state clean is receiving adequate attention. This
survey was carried out by the Environment Ministry of
Singapore during the Clean and Green Week in November
1993 and involved over 1,000 people.
In Sri Lanka, environmental problems ranked in the
fifth place nationally, in relation to economic and social issues.
According to the Environmental Awareness Survey of 1992,
most urban and rural people cited the high cost of living as
their number one problem. This was followed by concern for
the continuing ethnic conflict, unemployment and the high
cost of housing and lands. However, when asked to name the
most important local community problem, a majority ranked
environmental issues at number one position. Out of the total
sample of 4,000 persons, 34 per cent of urban and 29 per cent
of rural people indicated that there were no major problems in
their local communities.
In terms of specific issues, Sri Lankans were most
concerned about population growth, floods, air pollution,
drainage systems, garbage disposal and deforestation. But the
health impacts of a deteriorating environment was the most
critical issue: over 90 per cent of respondents said health
issues as related to the living environment were a serious
problem. Issues like soil conservation, wildlife, air pollution,
etc., were not listed as important by many respondents.
Sources:

respective survey reports or media articles on the
surveys.
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multitude of journalists cover emerging or current
environmental issues from their own perspectives and
news angles, is sometimes preferred by news editors to
having a single specialized reporter covering all aspects
of the environment (ISWA, 1991).
Until a few years ago, reporting on environment
was limited to reporting speeches on Environment Day
or covering the tree planting campaigns. But today,
journalists acting in tandem with environmental activists
are focusing on larger issues on a much wider scale.
Many environmental stories now find their way to the
front pages of newspapers, and frequently backed by
editorial comments as well.
1. Newspapers
An increasing number of newspapers in the
Region have started assigning the subject of
environment to one or few specialised journalists. But
for the most part, environmental issues are covered by
non-specialist, general assignment reporters as most
newspapers do not have the resources and staff to
afford a separate environmental affairs correspondent.
The content and the representation of environmental
issues in the media coverage varies widely from
country to country, and from publication to publication.
However, certain common trends can be identified by
looking at how the press in a few countries in the
region reports on environmental issues.
In India, the issue of the virtues of large dams
has dominated media coverage of environment in the
1990s. Apart from dam projects, nuclear power
development activities, forestry issues, land degradation
and water issues also dominate Indian media coverage
on environment.
In Bangladesh, some of the most widely reported
environmental issues have been the wide-spread
misuse of pesticides, radioactive contamination of food
and attempts to import hazardous, toxic waste from
industrialized countries. In the late 1980s, the
Bangladesh press played a crucial role in alerting the
government on attempts to bring in such toxic waste,
and this vigilance has been sustained by the country’s
media in the 1990s as well (Yakub, 1992).
Environmental coverage in the Japanese press
tends to focus on issues such as nuclear energy,
industrial pollution, wildlife conservation and global
environmental problems such as ozone depletion and
the Greenhouse effect.
In terms of issues, Nepali press has paid much
attention to forestry, power generation projects,
Himalayan ecology, pollution and the management of
common water resources of the Indian sub-continent
(NFEJ, 1990).
In Pakistan, despite the best efforts by NGOs and
conservation organizations, reporting on the
environment is still relatively low, according to
monitoring done by the Department of Mass
Communication at the University of Karachi. On the
other hand, English periodicals like the weekly Mag
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and monthlies like Herald and Newsline publish some
material about environment in almost every issue. The
English language press provides greater coverage of
environmental issues than do vernacular publications –
and it is the latter that reach out to most of the people.
In People’s Republic of China many newspapers
and magazines report on the Environment, a
specialized publication, China Environment News
(CEN) has become the most authoritative media in the
country on environmental issues. In 1987, CEN was
among the first winners of UNEP’s Global 500 award
for outstanding environmental achievements.
(Box 22.4).
The direct impact of newspaper reporting on
environmental issues is often difficult to discern, but
they contribute to an overall raising of public
consciousness on the issues involved. Such enhanced
awareness has sometimes produced tangible benefits:
the setting up of government institutions to deal with
environmental management or pollution abatement,
appointment of commissions of inquiry, specific
studies, and legislative or administrative action
(Balaram, 1992).
Many Asian journalists welcome the challenge of
increasing public awareness, shaping public opinion
and effecting change on environmental issues
(Friedman and Friedman, 1989). Those who are
committed to enhancing the quality of environmental
reporting in their own countries have formed national
forums of environmental journalists. While these
national organizations act as independent NGOs of
media professionals, they are brought under one
umbrella by the Asia Pacific Forum of Environmental
Journalists (AFEJ). AFEJ has conducted a number of
activities to enhance journalists’ and public awareness
on environment, including publishing a newsletter,
providing a news clipping service, selecting the best
environmental journalists in the Region and conducting
many training programmes both at national and
regional levels.
Some newspapers and journalists have also gone
beyond merely reporting or commenting on
environmental events and developments, and have tried
to actually contribute towards an environmentally
friendly society in various ways. In Malaysia, journalists
initiate and collaborate with private companies to
organize public education projects and news
organizations have also been very responsive. The Star,
a Malaysian English daily, has organized projects such
as the recycling of paper in its “Save a tree, Save
tomorrow” campaign. Hand in hand with the Forest
Research Institute of Malaysia, the newspaper has
helped raise funds for tree planting projects of the
Institute (AIDCOM, 1990).
In spite of many achievements on the part of
individual journalists or newspapers, environmental
journalism in the Region as a whole still has many
limitations and distortions. To begin with, the
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B ox 22.4:

M ass M edia and E nvironm ental A w areness in People’s R epublic of C hina: A
C ase S tudy

The Chinese authorities have recognized the crucial
value of environmental conservation and sustainable
development, and have enlisted the support of the
country’s mass media to take this message to the people.
With improving quality of life and abundance of material
goods, more people have access to media channels and
products today. By 1990, there were 300 million radios,
130 million television sets in People’s Republic of China,
and different kinds of newspapers had a total circulation of
20 billion copies. Most of the large newspapers, such as
People’s Daily, have their own reporters covering
environment and conservation issues, while coverage of
environment has increased in most other newspapers and
in the output of the national news agency Xinhua. The
country’s environmental protection institutions and agencies
at various levels have founded 16 specialized newspapers
and 87 special magazines. Eight newspapers and magazines
with a national readership are now devoted solely to the
environment.
The first and one of the most important newspapers
to focus on the environment is China Environment News
(CEN). It was launched in 1984 by the State Commission on
Environmental Protection, which coordi nates the
environmental efforts of all ministries and institutions of the
government. This newspaper, the world’s first national
newspaper focusing on the environment, is published three
times a week and sells over 600,000 copies. It also has a
monthly English language edition which has an increasing
circulation outside People’s Republic of China. The
newspaper mainly covers state policies and regulations,
new findings in environmental science, as well as
environment-related achievements, problems and legal
cases. CEN promotes environmental awareness particularly

newspape rs have varying outreach in different
countries, depending on literacy rates and the ability of
people to afford newspapers on a regular basis.
A number of constraints affect the quality and
depth of environmental coverage in the newspapers of
the Region. These include internal constraints such as
lack of adequately trained journalists, lack of resources
to commission investigative reports and a lack of
interest in environment on the part of editors and
managers. Overdependence on governmental sources
of information has been another drawback (ISWA, 1991;
Friedman and Friedman, 1989).
The external constraints have been more difficult
to overcome. These include restrictions on media
freedom and freedom of expression in some countries,
to the lack of information and inadequate support from
environmental scientists and experts. There have also
been many instances of commercial, industrial and
political pressure on newspapers and magazines not to
cover certain sensitive environmental issues which
could adversely affect powerful sectors of society
(ISWA, 1991).
Recognizing the strategic potential of the mass
media in reaching out large numbers of people, a

in relation to afforestation and the conservation of People’s
Republic of China’s endangered species of animals and
plants, such as the giant panda. Two years ago, the
newspaper started a literary magazine, Green Leaves, which
appears six times a year and promotes environmental awareness through novels, essays and poems. Contributors have
included two popular writers, Wang Meng and Wang Anyi.
Apart from direct reporting and commenting on
environmental issues, Chinese newspapers also perform
several other roles in promoting environmental awareness.
These include: acting as a channel for direct public
complaints on environment. People’s Daily and CEN have
independent departments to accept and publish citizens’
letters on local level environmental issues; and conducting
essay contests, knowledge/quiz competitions and
photographic contests, etc., on environment.
Television and radio have even greater potential
than the print media in carrying environmental messages to
Chinese people. The radio and television broadcasts are
accessible to at least 70 per cent of the population. The
National Environmental Protection Agency (NEPA) and the
central television station-CCTV have joined forces to
sponsor several TV programmes, including quiz and variety
shows, to promote environmental issues. Local stations
have followed suit. Feature films are also being produced
on environmental themes. In hi s 1990 film, “The
Atmospheric Layer Disappears”, director Feng Xiaoning
accused humanity of environmental neglect. He had the
reproach come from the mouths of children and talking
animals – innocent victims of a damaged planet.
Sources:

Asian Journal of Development Communication, June
1991; Panoscope No. 34.

number of organizations are catalyzing, monitoring or
supporting environmental coverage in countries of the
Region. While some of them organize training
programmes on environmental journalism (see Training
Mass Media Professionals) others produce material for
the use of mass media; or compile collections of the
newspaper coverage on environment, development and
health issues.
2. Feature Services
To counter the dearth of reliable and timely
information on environment, a number of environment
related feature services are available for the region’s
newspapers and other publications. Regionally, these
include the Depth News Feature Service offered by the
Press Foundation of Asia (Manila); the CSE Feature
Service offered by the Centre for Science and
Environment (New Delhi), Panos Features offered by
the Panos Institute (based in London, but with wide
coverage of the Asian and Pacific region) and several
features services offered by UN agencies. In individual
countries, several national level feature services are
available both in English and in vernacular languages.
Examples include Mihikatha Parisa Vitti in Sri Lanka
and Devfeatures in Bangladesh.
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Many environment-development related press
clipping services are also available. For example ESCAP
produces a monthly compilation of environmental news
and articles appearing in some of the Region’s leading
English newspapers. CSE in India produces Green File,
which is a compendium of news items and articles from
25-30 major English and Hindi newspapers and a dozen
news magazines in India. Several national forums of
environmental journalists produce similar collections in
their own countries.
Mass media and environmental NGOs have
formed mutually beneficial partnerships and alliances.
For example, the CSE in New Delhi has been operating
a me dia fellowship scheme for environmental
journalists. The Nepal Forum of Environmental
Journalists also offers investigative environmental
journalism fellowships to create a deeper understanding
among the journalists, and consequently their readers,
of environmental issues (NFEJ, 1994).
In other countries, environmental NGOs have
used different strategies to enhance the quality and
quantity of media coverage of the environment. These
include producing environment and development
features which are then offered free to the media;
compiling media kits or dossiers on key environmental
issues; and arranging study tours and visits for
journalists to environmentally critical areas. In Pakistan,
IUCN has facilitated a Journalists Resource Centre for
the Environment (JRC) as a meeting point for
environmentalists and journalists, as a resource centre
for journalist, and as a clearing house for environmental
information. JRC also acts as a watchdog on
environmental news coverage, and frequently provides
initial “tip-offs” which have led to major newspaper
stories influencing public opinion (IUCN Pakistan,
1991). In Sri Lanka, the Mihikatha Trust Fund has been
conducting an NGO-Media Forum for over three years,
where media professionals and representatives of
environmental organizations are brought together once
a month to discuss and share information on a current
environmental issue (Mihikatha, 1994).
While working with mass media, NGOs are
producing print materials of their own on environment.
These range from simple hand-outs to newsletters, and
from bulletins to academic journals and magazines
covering an extremely wide area of topics.
In some countries, NGOs have been successful in
starting and sustaining all-environment newspapers
which carry news, views and features on environment
and development. Although the market potential for an
all-environmental newspaper is limited, these
organizations have been able to sustain publication by
identifying a market niche for such a publication.
Apart from these periodicals, NGOs in the ESCAP
region have a rich tradition of publishing many books,
studies and research reports on a variety of issues. Free
from restrictions which often bind government officials,
NGOs are better able to express concerns on
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environment and development issues. However, funding
and distribution constraints have prevented these
publications from reaching out to a wide readership.

B.

Electronic/B roadcast M edia

The broadcast media, i.e. radio and television,
and associated technologies such as video, have
become well established in countries of the ESCAP
region. In countries where adult literacy levels are still
low, the broadcast media offer opportunities for
reaching out to people who cannot and/or do not read
newspapers, magazines and other products of the print
media. In societies where literacy levels are higher, too,
broadcast media have established themselves
complementing the print media. In almost all situations,
the broadcast media have emerged as the most
important medium for purveying news and views
swiftly and inexpensively to a large number of people.
1. Radio
Pakistan National Conservation Strategy notes
that radio is the undisputed lead medium for
environmental communication. It further says: “Radio is
particularly instrumental in reaching the two largest and
pivotal audience groups. First, it can influence
subsistence users of natural resources, with low levels
of literacy and high interest in these resources. And
second, radio can reach a majority of women – the
repositories of values, the managers of water, forests,
and fuel, and the processors of subsistence agriculture –
who have to bear the burdens of dwindling resources
(Government of Pakistan, 1992a).”
Radio broadcasting has become the most widespread method of modern mass media in many
countries of the Region. The fact that radio
broadcasting can be done in many local languages and
dialects (and at a lower cost than television) has made
it economically viable to start environmental awareness
programmes in many different parts of Asia and the
Pacific. For instance, in Sri Lanka, in spite of the lure of
television, radio is still the most pervasive of all forms
of mass media. In Nepal, a mountainous country where
the print media has a very limited outreach, radio is the
most widely used medium of mass communication.
In New Zealand, the Rural Section of Radio New
Zealand’s non-commercial National Programme, which
broadcasts throughout the country, has been at the
forefront in covering environmental topics (Government
of New Zealand, 1992).
In People’s Republic of China, radio stations
regularly broadcast programmes and conduct various
competitions on environmental themes. For example, in
1988 a local radio station in Beijing held a knowledge
competition on environmental protection which elicited
60,000 responses from over a million listeners. This
success has since been repeated by other radio stations
(Chaoran and Changhua, 1993).
In the Philippines, the Philippine Foundation of
Rural Broadcasters (PFRB) has brought to public notice
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Street plays for creation of awareness on tiger
protection in India.

significant environmental issues and concerns through
its monthly newsletter and taped interviews aired on
the radio programmes (UNEP, 1993).
In Pakistan, environmentalists have been
agitating that the meagre airtime allocated by Pakistan
Broadcasting Corporation (PBC) (as well as by Pakistan
Television (PTV)) for environmental programmes must
increase. While figures on air time allocated to
environmental programmes were not available, the
allocation of general information programmes (which
includes environmental issues) is relatively small. Radio
being the most wide-spread mass medium (reaching
over 75 per cent of the population, compared with only
2 per cent for newspapers), this level of programming
does have important implications for public awareness
on environment in Pakistan (Government of Pakistan,
1992b).
Mixing environmental communication with other
elements of interest to audiences has been a proven
strategy among broadcasters. Some of the best grassroot
level environmental coverage has been done by
community radio stations in different parts of the
Region. In recent years, there has been an increase in
the number of local or community radio stations,
usually characterized by their low transmission power
and restricted audience. This could be a university
campus, a specific district in a large city, or small
stations in rural areas servicing distinct communities.
2. Television
Until a few years ago, the average number of
television channels available to most Asians was 2.4.
But this has begun to change dramatically in the 1990s

with increased private sector participation in the
broadcast media and the onset of transnational
television broadcasts using communication satellites. As
a result, most Asian viewers today have access to
several domestic and trans-national television
broadcasts. The number of television receivers is also
on the increase in almost all the countries in the
Region.
Recognizing the vast potential of entertainment
television, development agencies, NGOs and educators
are now producing programmes which creatively blend
entertainment and education. These “edutainment”
programmes range from docu-dramas, (documentaries
which are partly dramatized to capture viewers interest)
to soap operas which incorporate subtle environment
and development themes in their plots.
The UNDP’s Sustainable Development Initiatives
(SDI) Programme, operating in nearly a dozen countries
in the Region, is working towards developing national
level communications programmes on sustainable
development issues using, inter-alia, entertainment
television. SDI would help establish locally appropriate
processes and mechanisms for consultation,
coordination and management of soap opera
productions on environment and development issues.
Funding will come from commercial television or
private sector advertisers (UNDP-SDI, 1994).
By mid 1994, the SDI had initiated national level
processes in several Asian countries, including the
Philippines, Pakistan and Indonesia. In the Philippines,
the initiative will work through the Pasig River
Programme, incorporating in the story lines a wide
range of themes or issues including agrarian reform,
environmental awareness, natural resource management,
AIDS, child labour, management of natural disasters and
sustainable life styles (UNDP-SDI, 1994).
In Pakistan, a television series on the state of the
environment and the promotion of sustainable life
styles, entitled “This is Our Story” is to be produced. It
will be produced by a private group in collaboration
with IUCN.
In Indonesia a television company has shown
how the combination of good television, good drama
and good marketing can educate and entertain millions
of Indonesians on development themes – and be a
commercial success at the same time (UNDP-SDI,
1994).
Another proven strategy has been to produce
Public Service Announcements (PSAs) on environment,
health and development issues. PSAs are very short,
snippet-like television items, often lasting one minute
or less. During that short time, using powerful visuals
and techniques generally used by television
commercials, a public interest message is creatively
conveyed. Such PSAs have been produced in countries
including Pakistan, the Philippines, Republic of Korea,
Sri Lanka and Thailand, and have involved concepts
such as preventing deforestation, water and sanitation,
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soil conservation and considerate waste disposal. In
New Zealand, a recent television initiative was the
“Earthcare” campaign, which sought to raise public
awareness on key environmental issues (Government of
New Zealand, 1992).
The television broadcasting landscape in the
Asian and Pacific region has been dramatically changed
in the 1990s by the advent of direct television
broadcasts by satellites. STAR (Satellite Television Asia
Region) commenced in April 1991 providing the first
pan-Asian satellite TV service: four channels beams to
over 50 countries in the Region using AsiaSat1, satellite.
The BBC World Service Television started broadcasting
its Asian transmission through STAR TV from November
1991. About the same time, the U.S. based Turner
Broadcasting System leased out a transponder on the
Indonesian Palapa satellite to beam its Cable News
Network (CNN) to Asia on a 24-hour basis (FES, 1993).
One area where national broadcasting authorities
could have an impact on satellite television is in
programmes with educational or instructional material.
Already, some satellite channels broadcast
documentaries and feature programmes on environment
and development issues. For example, BBC World
Service Television carries a regular series of short
documentaries under the title “Earthfile”, covering many
aspects of the environment. Since satellite networks are
continually in need of new material to sustain their 24hour broadcasts, national broadcasting authorities could
offer the satellite channels well produced local
programmes which have a regional or international
interest and significance. Similarly, satellite TV could be
used in a more systematic manner for educational
purposes both at formal and non-formal levels
(FES, 1993).
3. Video
Asia’s development organizations and
environmental activists have recognized the potential of
video as an effective tool for dissemination of
information and for advocacy campaigns. Increasingly,
NGOs, educators and grassroot level workers are using
video medium in their day to day work – they are both
producing programmes as well as using those already
in circulation. As much of this takes place outside
formal broadcasting systems , it is known as
“narrowcasting”. (Box 22.5).
A number of photographic and painting
exhibitions were also organised by UNEP (Box 22.6)
and ESCAP to raise awareness. Private sector also
organised exhibitions to promote market for
commercial products related to environment (See
Chapter 19).

C.

traditional or folk media have often played a role in the
communication and promotion of new ideas and the
adjustment to a new social or political order, apart from
its traditional role of preserving and teaching
established values (AMIC, 1987). Even in this era of
modern mass media, many people tend to accept and
adopt new knowledge more readily and easily through
traditional ways. This is particularly so in the Asian and
Pacific Region, where a significant proportion of people
still live in rural or semi-urban areas, where traditional
practices and beliefs still prevail as a dominant form of
culture. Environmental educators and communicators in
the region have been using traditional media skilfully to
convey environmental messages.
WWF in Pakistan is using drama for
environmental communication. In 1993, it contracted
the Karachi-based Baang Educational Theatre to
perform an environmental play. Following the play’s
success, its education officers conducted a series of
workshops, including a four-week one on “Awareness
through Children’s Theatre”. Some of the country’s top
artistes taught 8 to 15-year old children to mime, dance
and act (WWF International, 1994).
In Sri Lanka, a UNICEF-supported communication
project called “Jana Udawa” was one of the first to
traditional media to carry messages on improving the
living conditions in urban slums and low income
communities. The project started off with street dramas
and perf ormances which blended popular
entertainment with subtle public education messages on
health, sanitation, hygiene and waste disposal. In more
recent years, its productions have also touched on
issues like deforestation and pollution, and how these
processes affect people’s health and well being.
Using traditional media is also gaining
acceptance among inter-governmental and large
international organizations and among communications
professionals. In 1986, UNEP supported an action
research project proposed by the Asian Mass
Communication Research and Information Centre
(AMIC), which called for the implementation of an
action research project to test the feasibility of using
certain forms of traditional or folk media to carry
environment-related concepts and messages. The
project sought the integration of environmental
messages in the storylines, dialogues, songs or some
other appropriate sections of selected folk media; their
presentation before public audiences; and their
evaluation in terms of effectiveness in generating
awareness and increasing knowledge of environmental
issues, problems and concerns among various
audiences. The project was successfully implemented in
Indonesia, Philippines and Thailand (AMIC, 1987).

Traditional M edia

Folklore and traditional media (dance, songs,
drama, puppetry, miming and other forms) are a
powerful vehicle for taking environment and
development messages to the public. Historically,
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V I. C O N C LU SIO N
Environmental education and awareness play a
crucial role in shaping the future of the Asian and
Pacific region. The processes of economic development
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B ox 22.5:

N arrow casting and Environm ental C om m unication

With the advancement of audio-visual technologies,
it has become possible to spread the message on
environmental conservation effectively to smaller groups of
people through videos or audio-visual modules. This
technique, popularly known as “Narrowcasting”, does not
compete with broadcasting, but often complements the
latter. Narrowcasting techniques are simpler, less expensive
and require less sophisticated equipment than the
production of programmes for broadcast. Advances in
electronics technology during the 1970s and 1980s, which
lowered cos ts and made video equipment more
user-friendly, have brought narrowcasting within the reach
of most groups in developing countries in the Asian and
Pacific Region. As a result, government agencies, NGOs and
educators can now produce a video programme at a cost
comparable to producing print material. There are also a
number of video production training courses now offered at
national and r egional levels, through which more
development workers and activists are learning to handle all
aspects of a video production.
Several NGOs are popularizing the use of video as a
tool for sustainable development at national or regional
level. Among them is the Self Employed Women’s
Association (SEWA) in Ahmedabad, India, which has
developed many innovative methods, and the Worldview
International Foundation headquartered in Sri Lanka, which
is engaged in both programme production and training in
using video for sustainable development. Both have
promoted participatory video methodologies. Participatory
video departs from the common practice of assigning a team
of professional cameramen to work on a production. It
involves ordinary people in the video production process.
A joint project by SEWA and Worldview in Bangladesh
aimed to use participatory video to mobilize people to act
on their own to address social, economic and environmental
problems.

have placed many pressures on the natural, social and
cultural environments in almost all countries of the
Region. Though the magnitude of the environmental
concerns and problems differs among, and sometimes
even within, countries, there is widespread recognition
of the need to address issues of environmental
management and sustainable development in a holistic
and people-centred manner.
Without the people – from policy makers to the
humble peasants, and from industrialists to ordinary
workers – being informed and made aware of the key
environmental issues and the personal level action and
choices that are available, it would be difficult to
achieve and maintain a status of sustainable
development. This places a major responsibility on
formal and non-formal educators and communicators.
Working with limited resources and in spite of various
constraints, they have to persist with their multifarious
programmes so as to reach out and influence the
maximum number of people. New entrants to the

In 1985-86, Worldview carried out an interesting
experiment in the village of Ramghat in the Surkhet district
in Nepal, enabling illiterate women to produce short,
videotaped messages or “videoletters” to communicate
village needs and realities to development policy makers,
planners and implementors in the capital Kathmandu.
Women in conservative Nepal had not been vocal about
their social and community needs – until the project
commenced. The videoletters gave them a “voice”, and
reduced the communication gap between villagers and
central authorities. They have also helped women in Nepal
lear n how they can play an essential role in the
development of their own communities. The videoletters
produced by women covered issues such as deforestation,
rural credit, health and irrigation. Some women also sent
videotaped pleas for legal advice and help for marital
problems, in response to which the Women’s Legal Services
Project in Kathmandu sent taped solutions and advice. At
the end of the project, two-way communication had been
established between villagers and the central government, as
well as between villagers and local agencies. Furthermore,
the women had learnt to voice their needs without the aid
of a camera.
Narrowcasting has demystified and democratised the
video medium, and enabled more people and groups to
participate in producing programmes and messages which
are often picked up by broadcasters as well. Using simple,
hand-held video cameras and editing equipment,
environmental activists are able to collect authentic visuals
of instances of environmental degradation, which then serve
as powerful campaign material.
Sources:

UN Development Forum, November-December 1989;
Worldview International Foundation, Annual Reports.

society have to be approached at a young age and
sensitized on the issues, choices and actions available.
Both government and NGO sector institutions, as well
as all sections of the mass media, have to join in this
act.
Within the limited resources available,
considerable progress has been made in the region in
promoting environmental education and awareness.
However, the need for more investment in education,
awareness and communication on environment and
development cannot be overemphasized. As it is, most
education and communication activities are starved of
funds: financial allocations are miniscule in comparison
to investments made in, for instance, infrastructure
development. Yet, enhanced awareness and greater
public understanding of environment and development
issues is vital for the success of all other development
programmes being pursued. In other words, education
and communication are akin to insurance policies to
secure the future.
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B ox 22.6:

Focus on Your W orld: P hotography for Environm ental C om m unication

A photograph is worth more than a thousand words
– and this applies to environmental communication as well.
A recent initiatve by UNEP demonstrated that visual images
of environment can send out powerful messages on
environment and development. To coincide with the Earth
Summit and its own twentieth anniversary, the United
Nations Environment Programme (UNEP) held a worldwide
photographic competition titled “Focus on Your World”.
Over 32,000 photographs were submitted from more than
140 countries by photographers of all ages, professional
and amateur alike. The result was the largest international
photographic competition ever to be staged.
Entrants were invited to express their vision of the
world either in celebration or condemnation of its present
condition. “Your World” is a memorable evocation of the
beauty and harmony of the natural world while testifying to
the destruction inflicted upon the planet by ecological
disasters and war. It not only highlights both the
irrepressible joy and colour of life, but also focuses on its
darker shadows and the urgent messages contained therein;
it offers the most graphic argument on a subject which is
uppermost in everyone’s mind: the need to safeguard our
planet.
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Entries to this mammoth competition came from all
over the world. A total of 206 photographs were honoured
by UNEP with prizes, medal s, cash awards and
commemorative certificates. Prizes, including cash awards
and cameras, totalled more than $147,000. A professional
photographer from Yunnan, People’s Republic of China, a
50-yer-old Japanese housewife, and a Colombian junior
high school student received the gold prizes in the
professional, amateur and children’s categories respectively.
The top winners received their prizes at the Earth Summit
in Rio de Janeiro on June 5, 1992. The winning entries were
also put on exhibition during the Earth Summit which
attracted over 30,000 international visitors.
In late 1992, UNEP decided to promote about 200 of
the best photos through a variety of means, including a
collection of photos published in book form, as well as a
travelling exhibition of enlarged photos which will tour
countries of the world. This exhibition has already been
hosted in several countries of Asia and the Pacific including
Australia, Sri Lanka, Malaysia and Thailand. It will continue
to tour other countries of the Region. Meanwhile, UNEP has
announced plans to conduct a follow-up competition in 1995.
Sources:

UNEP.
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The United Nations Conference on Environment and Development (UNCED), 1992 adopted Agenda 21.
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I.

IN TRO D U C TIO N

The United Nations Conference on Environment
and Development (UNCED) held at Rio de Janeiro in
June 1992 drew a global environment and development
agenda for the 21st century. Its methods and processes
in arriving at this Agenda differed markedly from
previous approaches in that its results and conclusions
were painstakingly negotiated through sometimes
difficult but determined preparatory meetings. Every
effort was made to tap the viewpoint and input from all
stakeholders in arriving at the Rio consensus. No
doubt, many issues included in Agenda 21 had been
deliberated in different fora, at different times.
However, its unique feature is the fact that all issues –
from forests to the marine environment, from
technology transfer to institutional reforms – were
brought together under one, single policy rubric. S i n c e
the UNCED most initiatives for promoting sustainable
development have largely been shaped by Agenda 21.
This chapter concentrates on analysing the initiatives
that have been undertaken at various levels for the
follow-up of Agenda 21 in the context of the Asian and
Pacific region.

II.

RO A D TO U N C ED

The world responded to the challenge of
harmonising economic development and the
environment by convening the first United Nations
Conference on the Human Environment in Stockholm
in 1972. Since Stockholm, environmental issue steadily
gained prominence in world affairs. By 1990, according
to UNEP’s Register, there were 152 multilateral
agreements of all kinds on the environment. In
addition, several plans and strategies were written
addressing various environmental concerns. Despite
these attempts to meet the environmental challenge,
however, global environmental problems inexorably
increased in magnitude, range and intensity. The
deteriorating environmental trends were hardly effected
by beautifully-worded declarations and under-funded
action programmes. More than twenty years after
Stockholm, the world, including Asia and the Pacific
23.2:

The United Nations Conference on Human Environment,
Stockholm, 1972.
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region, was no closer to the achievement of the goal of
elevating its citizens from a misery level of existence
and improving their dismal environment.
In response to escalating environmental
problems, the United Nations established the World
Commission on Environment and Development
(WCED), which conducted hearings all over the world
to reach a better perception of these problems. The
results of the 900 days of study by WCED, presented
elegantly in the book Our Common Future, elaborated
the concept of sustainable development (Box 23.1), and
established its relevance in the context of global
environmental protection. It also inspired the convening
of the United Nations Conference on Environment and
Development (UNCED) and summarised the challenge
before it in the following terms:
“The next few decades are crucial for the future
of humanity. Pressures on the planet are new and
unprecedented and are accelerating at rates and scales
new to human experience. Each area of change
represents a formidable challenge in its own right, but
the fundamental challenges stem from their systemic
character. They lock together environment and
development, once thought separate; they lock together
sectors such as industry and agriculture; they lock
countries together as the effects of national policies and
actions spill over national borders. Separate policies
and institutions can no longer cope effectively with
these interlocked issues. Nor can nations, acting
unilaterally.” (WCED 1987).
The UN General Assembly which examined the
WCED Report adopted resolution 88/224 which, inter
alia, proposed a holding of UNCED in 1992. The
General Assembly also decided to establish a
Preparatory Committee (PREPCOM) to prepare draft
papers for the UNCED. After more than 2 years of
preparatory meetings, UNCED or the Earth Summit was
held in Rio de Janeiro in June 1992.
The countries of the Asian and Pacific region also
played an active role in the preparatory process as well
as in the UNCED. All countries of the Asian and Pacific
region with the exception of Cambodia (where political
instability did not permit) submitted national reports to
the UNCED. In addition, three Ministerial Level
Conferences were held at Bangkok, Beijing and Kuala
Lumpur to assist in the preparatory process and for
developing consensus. The Ministerial Declarations
adopted at these Conferences formed an input to the
UNCED. Further, the Ministerial Level Conference on
Environment and Development in Asia and the Pacific
held at Bangkok in November 1990, which was
convened by ESCAP led to the development of specific
Asia-Pacific input to the United Nations Conference on
Environment and Development. This input included
the Regional Strategy on Environmentally Sound and
Sustainable Development. The programme areas and
recommendation covered in Agenda 21 support the
actions recommended in the Regional Strategy.

FO LLO W -U P O F AG EN DA 21

B ox 23.1:

The C oncept of Sustainable D evelopm ent

The theme of Agenda 21 is sustainable development.
The effectiveness of the implementation of this programme
of action depends on a better understanding of this concept.
Although the concept has not been defined for operational
purpose in Agenda 21, it is not a new concept.
Conservationists since the time of Muir and Pinchot have
alluded to the sustainable use of natural resources as the
true meaning of conservation. A better known initiative to
popularise the concept was the publication by IUCN of the
World Conservation Strategy in 1980. This document aimed
to create a balance among economic, social and ecological
factors. The World Commission on Environment and
Development (WCED) published its report ‘Our Common
Future’ in 1987. WCED’s definition of sustainable
development as one that should ‘meet the needs of the
present without compromising the ability of future
generations to meet their own needs’ is now widespread
and ubiquitous in development and environment fora.
In simple ter ms this definition means that
consumption of natural resources in particular renewable
resources should be commensurate with their regeneration.
For example, species extinction should not exceed
evolution; soil erosion should not exceed soil formation;
forest exploitation should not exceed forest regeneration;
fish catches should not exceed the regenerative capacities of
fisheries.
The operationalisation of the concept of sustainable
development is difficult as making decisions at the project
level will need a determination of more precise and
measurable environmental and economic factors. However,
sustainable development should not be looked at as a rigid,
static concept but an open and dynamic approach to the
problem of promoting human welfare.
Considerable effort has been devoted to the
translation of the concept of sustainable development into

The Earth Summit was attended by 178 nations
of the world and after many vigorous discussion and
debates finally agreed on a plan of action known as
Agenda 21 (Box 23.2), which is now accepted as the
global blueprint for sustainable development. All the
countries supported Agenda 21 which unlike an
international convention, is not a legal instrument and
as such is non-binding.

III. A SSESSIN G TH E IM PLEM EN TATIO N
O F AG EN DA 21 IN TH E R EG IO N
The United Nations General Assembly resolution
47/190 endorsed Agenda 21 and urged governments,
organs, organisations and programmes of the United
Nations System as well as other intergovernmental and
non-governmental organisations to take necessary
action to implement the provisions of Agenda 21 and
the other important outcomes of UNCED. Since this
endorsement, the Agenda 21 has become the blue print
for development.

pragmatic, action-oriented, operational process but the
results to date have not been satisfactory. The formulation
of a general theory of sustainable development is a
formidable research agenda requiring extensive scientific
knowledge of the earth’s natural systems, man-made systems
as well as the normative aspects of human and social
behaviour. Not a few have despaired over this problem of
definition. Vaclav Smil perhaps typifies the pessimistic
mood by saying:
‘I cannot foresee an adoption of a universally
acceptable definition of sustainability because the idea is
inseparably connected with the complex definitions of needs,
rights, and obligations.’
The World Bank has decided to implement a fourfold operational mecha nism aiming at sus tainabl e
development which includes providing assistance to
countries in environmental stewardship; minimising adverse
impacts of Bank-financed investments; building on the
positive synergies between development and investments;
and addr essing r egional and global envir onmental
challenges through Global Environmental Facility (GEF).
Similarly, the Asian Development Bank (ADB) has tailored
the implementati on of the concept of sustainabl e
development into a strategic framework which is broken
down into specific environmentally sound sectoral strategies.
Most of the countries of the region have avoided the
problem of definition by achieving a political consensus in a
‘national sustainable development programme’. These
programmes are typically a statement of goals, objectives,
guidelines and statement of principles. For the longer term,
however, more quantitative approaches, in terms of
measurable indicators, would be desirable.
Source:

A.

World Commission on Environment and Development,
(1987). “Our Common Future”.

Im plem entation at the G lobal Level

Included in the endorsement Resolution 47/190
was the creation of a Commission on Sustainable
Development (CSD) whose main tasks were to: ensure
effective follow-up of the UNCED; enhance adequate
international financial, scientific and technological
cooperation and catalyse inter-governmental decisionmaking capacity; and ensure regular and effective
reporting on the implementation of Agenda 21 at
national, regional and global levels. In 1992, the 47th
session of the UN Assembly set out, in resolution
47/191, the terms of reference for the CSD, its
composition, guidelines for the participation of NGOs
and major groups and the organisation of work.
Likewise an Inter-agency Committee on Sustainable
Development (IACSD) was created to coordinate the
work of organs, organisations and programme of UN
system on the implementation of Agenda 21.
Since the CSD’s creation three substantive
sessions have been held, the fourth session is to be
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B ox 23.2:

A genda 21

Agenda 21 covers virtually every aspect of human
activities as they relate to the environment. There are 120
different action programmes whose estimated cost is
$600 billion annually for the nations. An additional $125
billion yearly in international financing is stipulated to be
provided by the industrialised countries by the year 2000.
The total cost is roughly $100 annually for every man,
woman, and child on earth.
There are four basic dimensions in Agenda 21 and
these are:
1. Social and economic dimensions;
2. Conservation and management of resources for
development;
3. Strengthening the role of major groups; and
4. Means of implementation.
The areas of concern addressed in Agenda 21 are,
not surprisingly, reminiscent of the core programme areas
of Stockh olm. But u nlike it, Agenda 21 is more
comprehensive and resonates with the environmental
learning of the last 20 years. The number and content of
the programme areas reflect the significance as well as the
complexity of the concept of sustainable development.
The first dimension deals with the broad principles
of quality of life and the need to address issues of
inequitable global economic order, population, human
health and human settlements. The second covers all the
global resources which are being impacted by human
action. They include the atmosphere, the sea and marine
resources and land-based resources like fresh water, soils,
forests as well as pollution. The third dimension relates to
the role of major groups like woman and youth, local
government, NGO and indigenous people. The fourth
relates to implementation and covers issue of finances,
technology, education, science and national capacities.

held in early 1996. The first session addressed the
future work of the Commission and the general
approach in assessing the progress of implementation
of Agenda 21. Given the wide scope of Agenda 21, the
Commission agreed to adopt a multi-year thematic
programme of work.
The second session examined the first cluster of
issues according to its multi-year thematic programme
of work. It adopted a decision on intersessional work,
which called for the establishment of new open-ended
intersessional working groups to examine the sectoral
issues to be addressed by the Commission at its 1995
session (land management, agriculture, desertification,
mountains, forests and biodiversity). The CSD noted
the progress that had been so far achieved in the
implementation of Agenda 21. There were,
nevertheless, inherent difficulties in translating the Rio
commitments into concrete actions. Efforts concentrated
on increasing the official development assistance
(ODA) and on improving the international economic
climate to alleviate the external debt problem of
developing countries and encourage international
financial institutions and development agencies to
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The loftiness of the goals of Agenda 21 is a measure
of the scale of the challenge of their realisation. The
vagueness of some proposed actions r eflects
misunderstanding or the failure of compromise and hence
calls for more scientific research. Overall Agenda 21 is an
expression of the collective aspiration and commitment of
the signatories to push it forward from a statement of hope
to a pragmatic blueprint for organising a sustainable society
out of the present economically and environmentally
inequitable world.
Agenda 21 is a menu of options. For each item in
the menu, there is yet unwritten recipe that must be
re-invented or rediscovered anew for every given set of
socio-economic, and politico-cultural situations. Since
implementati on is the primary responsi bility of
governments, Agenda 21 will be as strong or as weak as the
government tasked for implementation. Unfortunately,
countries needing sustainable development the most, could
be the weakest in terms of implementation because of lack
of resources.
Although agreed upon by representatives of some
98 per cent of humanity, its provisions have no force of
law. As distinguished from treaties, it is a non-binding legal
instrument in the form of resolutions, sets of guidelines, or
declarations. Although it has some moral force, it is not
mandatory and signatory has the option not to carry out its
obligations. As such, countries may tend to select the few
activities in Agenda 21 that they want and can support
financially and claim compliance with the agreement. Since
most of the provision of Agenda 21 are not very specific,
countries have a wide range of latitude in its interpretation.
Source:

UNCED, (1992).

further contribute to sustainable development.
The CSD during the third session made
substantive progress in positioning itself as the focal
point for the examination of sustainable development at
the international, national and local levels. The revised
format of the CSD included panel discussions and
enabled the participants to enter into dialogues. The
Day of Local Authorities, combined with the NGO and
government-sponsored panels and workshops
throughout the session enabled the CSD to examine the
local aspects of implementing Agenda 21. In keeping
with its programme of work the CSD examined the
second cluster of issues according to its multi-year
thematic programme. The Commission also established
an Inter-governmental Panel on Forests to “pursue
consensus and formulation of coordinated proposals for
action with regard to the management, conservation
and sustainable development of all types of forests”
(Chasek et al 1995).
The IACSD on the other hand pursued its
mandate of strengthening inter-agency coordination
within the UN system and with other international
organisations and financial institutions. To facilitate its
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work, the IACSD appointed Task Managers responsible
for the coordination of work between the different
thematic areas of Agenda 21. The ESCAP secretariat’s
contribution in the global level discussions of Agenda 21
was to develop regional perspectives on the issues
discussed. While the responsibility for implementing
Agenda 21 lies with national governments, the
Secretariat’s initiatives to reaffirm the positions of its
member countries have bolstered respective stance on
issues reviewed and deliberated by the CSD.
Recent developments have put renewe d
emphasis on action implementation in a number of
sectors of global significance, while stressing the need
to disseminate further the message of Agenda 21 at the
local level. Attention has been particularly drawn to:
protection of the atmosphere and reduction in
emissions; fish stocks conservation; energy efficiency;
education and consumption and production patterns;
international financial cooperation; trade; and
environmentally sound technologies.
Even prior to UNCED, it was acknowledged that
there was a need to rationalise the existing global aid
philosophy and augment the existing modalities of the
financial aid flow programmes. Thus, the Global
Environment Facility (GEF) was established in 1990
jointly administered by UNEP, UNDP and the World
Bank to fund activities that address environmental
concerns of global nature. More specifically, the GEF
was designed to fund projects under four thematic
areas: climate change, biological diversity, international
waters, and depletion of ozone layer. Desertification
and deforestation are also eligible for funding provided
they are related to the above four thematic areas. Since
May 1994, the GEF has funded projects globally
amounting to US$ 732.6 million. The scope and nature
of those projects include technical assistance,
investment, and a small grants programme that involves
NGOs and community organisations. In the region, a
total of 22 projects implemented in Bhutan, the
People’s Republic of China, India, Indonesia, Lao
People’s Democratic Republic, Mongolia, Nepal,
Pakistan, Papua New Guinea, the Philippines, Sri Lanka,
Thailand and Viet Nam and three regional projects
received a total of US$ 239 million from the GEF
(GEFAO 1994).
At the third CSD meeting, it was agreed that the
restructured and replenished GEF would continue
operating on an interim basis as the entity entrusted
with the operation of the financial mechanisms of the
conventions on Biodiversity and Climate Change. The
CSD emphasised the importance of rapidly implementing
the commitments and other responsibilities of the GEF
and stressed the need for further replenishment of its
funds as the implementation of commitments under the
various agreements and objectives envisaged for the
Facility proceeds.
The countries in the ESCAP region are also
parties to many global treaties and conventions dealing

with environment-related matters. The response of the
countries in the region in joining these Treaties and
Conventions upto December, 1995 has been mixed. For
instance, the Montreal Protocol has been ratified by
31 countries in the region. The Basel Convention has
been ratified by 17 and Convention on Climate Change
by 38 countries. The Biodiversity Convention has been
ratified by 34 countries in the region. The relatively
slow response in joining the Conventions could be due
to a number of factors including non-appreciation of
either the necessity for or advantages in doing so. In
some cases, it may be due to internal procedures.
Countries may also need to set up mechanisms and
institutions for implementation. Regional cooperation
should cover this area with a view to ascertaining what
help can be given to countries in the region to facilitate
national adoption of the conventions.

B.

Im plem entation at the R egional and
Sub-regional Levels

General Assembly Resolution 47/191 urged
regional bodies like ESCAP to take meaningful steps to
facilitate the implementation of Agenda 21. The fortyninth session of ESCAP adopted Resolution 49/7 of
29 April 1993 which requested the Executive Secretary
to submit to the CSD a report on specific plans to
implement Agenda 21. Among the key post-UNCED
activities in the region were the reorganisation of
ESCAP legislative bodies to establish the Committee on
Environment and Sustainable Development (CESD) to
meet annually, which held its first session in October
1993 and the second in October 1994. The CESD was
tasked to monitor the implementation of Agenda 21 and
follow the thematic approach of the CSD. ESCAP and
UNDP, in collaboration with other organisations of the
United Nations, organised a high-level meeting to
elaborate the regional dimension of Agenda 21 at Kuala
Lumpur in February 1993. The meeting developed a
Framework of Regional Action for Sustainable
Development which was subsequently endorsed during
the forty ninth session of the ESCAP. A Regional Action
Programme that was subsequently developed in the
high level meeting in Manila in 1995 (ESCAP/ADB
1995) identified areas for priority action and
implementation strategy for review by the Ministerial
conference on Environment and Development in Asia
and the Pacific held in Bangkok in November 1995
(Box 23.3).
Apart from the above, the secretariat organised
the following ministerial conferences to integrate
environmental considerations in the respective sectors:
Meeting of Ministers of Industry and Technology held in
Tehran in June 1992; Meeting of Ministers Responsible
for Transport and Communications, second session
held in Bangkok in June 1992; Fourth Asian and
Pacific Population Conference held in Bali, Indonesia in
November 1993; Ministerial Confer ence on
Urbanisation in Asia and the Pacific, held in Bangkok
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B ox 23.3:

M inisterial C onference on environm ent and D evelopm ent in A sia and the Pacific,
B angkok, 1995

The most significant event in the chronology of
efforts towards implementing Agenda 21 at regional level
was the third Ministerial Conference on Environment and
Development in Asia and the Pacific, held on 27 and
28 November 1995 in Bangkok and organized by ESCAP
with the co-sponsorship of UNDP, UNEP and the Asian
Development Bank (ADB).
The preparatory process of the Conference was
extensive, with a consultative meeting and two preparatory
meetings. One of the preparatory meetings was organized
at the regional level at Bangkok and another, for the small
island developing states, was held at Port Vila, Vanuatu.
The meeting in the Pacific focused sharply on the specific
issues and related inputs of the island developing states. In
addition, a senior officials meeting, in conjunction with the
Conference, worked on the declaration of the conference
and finalized the Regional Acti on Programme for
Environmentally Sound and Sustainable Development,
1996-2000. A number of associated events were also
planned and held in conjunction with the Ministerial
Conference, including an exhibition of clean technologies,
the NGO/Media Symposium on Environment and
Development: Strategies for 2000, the private sector forum
for sustainable development and an exhibition of clean
technologies.
The NGO/Media Symposiu m, attended by
representative of 85 NGOs and 15 media organizations,
considered the role of the media and non-governmental
organizations in supporting the efforts for sustainable
development in the region. The symposium identified
programme areas where the NGOs and the media could be
most effective, particularly in bringing positive change and
shaping public awareness. The private sector symposium
was attended by over 60 representatives from business and

in November 1993; Second Asian and Pacific
Ministerial Conference on Women and Development,
held in Jakarta in June 1994; Ministerial Conference on
Space Applications for Development in Asia and the
Pacific, held in Beijing in September 1994; and the
Asian and Pacific Ministerial Conference in preparation
for the World Summit on Social Development held in
Manila in October 1994.
At the sub-regional level, ESCAP has been
collaborating with intergovernmental bodies in
formulating their respective sustainable development
programmes of action. The bodies are: ASEAN Senior
Officials on Environment (ASOEN); South Asia
Cooperative Environment Programme (SACEP); South
Pacific Regional Environment Programme (SPREP)
which have already formulated their plans for
implementation of Agenda 21. ESCAP is also holding
regular meetings with the subregional bodies such as
Economic Cooperation Organisation (ECO), ASEAN,
SAARC, Forum Secretariat, Mekong River Commission
and has also signed memoranda of understanding with
a number of them. ESCAP is also promoting dialogue

574

industry. It provided a unique opportunity to discuss the
integration of environmental concerns into business
activities. Senior Asian industry officials, together with
corporate leaders of the international business community,
participated in the discussions. CLEANTECH ’95, an
exhibition of clean technologies, represented an important
window of hope for the implementation of Agenda 21. The
purpose was to promote business on environmental
technology.
The Ministerial Conference was the first one of its
nature in Asia and the Pacific since the United Nations
Conference on Environment and Development (UNCED)
held in June 1992. The Conference enhanced awareness
among the major players of sustainable development in the
region. The whole process of the Ministerial Conference,
including the preparatory phase, provided the forums for
reviewing the implementation of Agenda 21 and other
outcomes of UNCED in Asia and the Pacific, and an
exchange of views among high-level decision makers of the
region, thereby helping an understanding of the nature and
extent of the challenges for meeting the goals of sustainable
development.
The major achievements o f the Ministerial
Conference were the Ministerial Declarati on on
Environmentally Sound and Sustainable Development in
Asia and the Pacific and the Regional Action Programme for
Environmentally Sound and Sustainable Development,
1996-2000, which provide policy directives with an
identified set of programmes for steering the region towards
a sustainable development path. The conference opened
up possibilities for further cooperation among member
countries simply by creating a unique opportunity to
discuss the common problems and share the experiences
that have been gained in tackling them.

and providing substantive support to establish a
cooperative programme on the environment for the
North-East Asian countries. Subregional activities were
also promoted by the Asian Development Bank
together with SPREP for the development of national
environmental management strategies for the Pacific
Island Developing States.
ESCAP has also conducted activities in
cooperation with UNEP for development of a
methodology for monitoring and mapping and
assessment of desertification in Asia and the Pacific.
Together with UNEP, it provided support to the
elaboration of the desertification issues related to the
region for inclusion in the convention on
desertification. The regional countries also met in
Myanmar in July 1995 to promote its follow-up. A
methodology has been developed for integrated
assessment of industrial and urban development in
coastal areas including monitoring and assessment of
environmental pollution. Guidelines have been
prepared on management of hazardous waste, coastal
zone management and environmentally sustainable
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tourism development in the region. A study was
launched, to compile information, on the current status
of the application of technologies for control and
prevention of pollution, especially industrial pollution.
Besides development and promotion of country specific
coastal environmental management plans, ESCAP,
together with UNEP and SACEP, conducted studies for
capacity-building for coastal environmental
management in South Asia which led to the adoption of
the South Asian Seas Regional Action Programme.
The organisations of the United Nations that had
programmes in the region included: UNDP which gave
specific focus to the regional issues in Asia and the
Pacific by assisting countries to address their common
needs through strengthening subregional secretariats
like ASEAN, assisting the Asian and Pacific
Development Centre, creation and support of regional
institutions with a view to promoting TCDC (Technical
Cooperation among Developing Countries) which is an
element of capacity-building. UNDP is also looking at
areas where common standards can come about as in
trade nomenclature, equipment specifications and
transport standards. It is also prepared to support joint
resource management for cross border cooperation
through work of the intergovernmental Mekong River
Commission, Riparian Centre of Tumen/Tumen river in
North-East Asia, Management of Himalayan Uplands.
The Inter-Country Programme in ICP4 (1987-91)
addressed Human Resource Development and
Technology Transfer while in ICP5 (1992-96) the focus
is on Human Development through poverty alleviation,
economic management and reform and environment
and natural resource management. UNDP has also
launched a number of regional programmes with
sustainable development dimensions such as the
Programme for Asian Cooperation on Energy and
Environment (PACE-E), Asia Least Cost Greenhouse Gas
Abatement Strategy (ALGAS), Integrated Application of
Geographical Information System (GIS) for Sustainable
Natural Resources and Environmental Management
(GIS-RSRP), Urban Management Programme in Asia and
the Pacific and Marine Pollution Control in the East
Asian Seas.
The United Nations Environment Programme
(UNEP) has focused on the problems of environment
and development in Asia and the Pacific through the
following: Information networking (INFOTTERA); the
Regional Seas Programme through the Oceans and
Coastal Areas Programme Activity Centre with regional
action plans covering the five subregional seas; Kuwait
Action Plan, South Asia, East Asia, South Pacific and
North-West Pacific; Networking for Environmental
Training at Tertiary Level in Asia and the Pacific
(NETTLAP) with focus on increasing environmental
awareness, maintaining directory of institutions and
individuals, conducting workshops for tertiary level
environmental educators and trainers, disseminating
resource materials, etc.; follow-up on biodiversity,

23.3:

The Ministerial Conference on Environment and Development in
Asia and the Pacific, Bangkok, 1995.

movement of hazardous substance, control of ozone
depleting substances (ODS), trade and environment
issues; and monitoring of action on all conventions
related to environment by member countries.
Other UN organisations like FAO, ILO, UNESCO,
UNICEF, UNCTAD, WHO and WMO also have specific
programmes addressing the problems of the region.
FAO had a number of regional initiatives in the fields of
sustainable forestry management (through the Tropical
Forestry Action Plan or National Forestry Action
Programmes), conservation of biodiversity in forests,
mangroves and coral reefs. Other programmes include
training in sustainable fishery through institutions like
South-East Asia Fisheries Development Centre
(SEAFDEC) in Manila or Network for Aquaculture
Centres for Asia (NACA) in Bangkok, evolving
international code of conduct for sustainable harvesting
of fish, resource inventorying, and sustainable
agriculture including integrated pest management,
analysis of land degradation data, agroforestry
networking, watershed management etc. ILO has been
promoting the improvement of the working
environment including the setting up of national
systems for chemical safety and prevention of major
industrial accidents which have direct impacts on the
protection of general environment. UNESCO continues
with the very significant Man and the Biosphere
programme and has also developed an “island agenda”.
Likewise, it is initiating action, in collaboration with
UNEP on the setting up of sub-regional programme
aimed at solving the environmental problems of the
Caspian Sea. UNICEF has focused on health through its
regional health and nutrition programme. UNCTAD,
besides their continuing discussions on trade and
environment, has programmed activities that support
sustainable development in small island developing
states (SIDS) in the region. WHO collaborated with
UNEP on a number of programmes like monitoring of
food contamination, health-related environmental
studies (HEAL Project) and with ESCAP on its healthy
city projects for urban areas. WMO provided support
in the implementation of the Framework Convention on
Climate Change which includes information
networking, improving endogenous capacities of
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countries, strengthening the warning and preparedness
syste m through its atmospheric research and
environment programme and the periodic assessment
of climate change in the region. WMO’s Global
Atmospheric Watch is also involved in monitoring and
research related to the changing composition of the
atmosphere.
The World Bank and the Asian Development
Bank (ADB) have also been active in the region in the
light of their commitments to promoting
environmentally sound and sustainable development
and providing the necessary financial resources to
achieve this end. These institutions have undertaken
numerous regional environmental policy studies to
improve general environmental management in the
region.
In order to ensure that sustainable
development practices are observed in their lending
operations, they have instituted environmental
assessment procedures for all of their development
projects (Brandon and Ramankutty 1993 and ADB
1994). The criteria and procedures for EIA are being
revised and updated regularly to incorporate lessons
learned from past experience and emerging
environmental concerns. Technical ass istance
programmes are also extended to build institutional
capacities in countries of the region. Some of these are
undertaken in collaboration with UN sponsored
programmes such as the Metropolitan Environmental
Improvement Programme implemented by the World
Bank with UNDP and the Regional Study on Asia Least
Cost Greenhouse Gas Abatement Strategy (ALGAS)
implemented by ADB in cooperation with ESCAP. A
very significant policy decision by ADB is the
requirement for having environment and social
dimensions in fifty per cent of their lending operations.
ADB has also launched a study to promote investment
in the coastal areas of the South China Sea to enhance
environmental resources in cooperation with ESCAP.
Inter-agency collaboration in the region was also
enhanced through the Inter-agency Committee on
Environment and Sustainable Development in Asia and
the Pacific (IACESD). The Committee consists of the
United Nations bodies and agencies, intergovernmental
organisations and multilateral agencies which are
actively providing financial and technical assistance to
the countries in the region specifically the DPCSD,
UNICEF, UN/ESCAP, UNEP, UNESCO, UNFPA, UNIDO,
FAO, ILO, IMO, WMO, IAEA, World Bank, ADB,
ASEAN/ASOEN, SACEP, SPREP and CEC. Bilateral aid
agencies and NGOs are invited as observers to the
Committee. The Committee has been following up on
the implementation of Agenda 21. It has identified
areas for joint action such as monitoring and
assessment of the environment, human resources
development, exchange of information through the
ESCAP newsletter (subsequently ESCAP and UNEP have
joined together to publish one regional newsletter on
the environment) and development of environmentally
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sound and sustainable development indicators. The
Committee has also worked to develop a coordinated
plan of action on the implementation of Agenda 21 in
the form of a database of their work programme and is
pursuing for a regional follow-up to the Global
Conference on Sustainable Development of Small Island
States. The Committee has provided strong support to
the preparation of the 1995 report on the state of the
environment by providing data and information and
participation in its review.
It is also acknowledged that many countries in
the region are recipients of assistance under
programmes of bilateral cooperation. Most of these
programmes are geared towards capacity building and
institutional strengthening that are consistent with
Agenda 21. For instance, the United States Agency for
International Development (USAID) runs programmes
for coastal zone management in Sri Lanka and the
Philippines and urban industrial environmental
management in the ASEAN countries. The Gesellschaft
fur Technische Zusamenarbiet (GTZ) of the Federal
Republic of Germany has concentrated its technical
assistance on capacity-building for local governments
with special emphasis on environmental management.
The same focus has been adopted by the Australian
International Development Assistance Bureau (AIDAB)
particularly in the Small Island Nations in the Pacific.
The Japan International Cooperating Agency (JICA) has
been extending technical assistance in the preparation
of Master Plans and capital infrastructures such as
laboratories and equipment provision which will
improve environmental monitoring in some countries of
the region. Other countries that have established
bilateral cooperation programmes in the Asia-Pacific
include: Canada, Denmark, France, Italy, Sweden,
Norway, United Kingdom, and the European Union
(EU).
As part of the package for the implementation of
Agenda 21, the Asian and Pacific region has also made
progress in the implementation of the Programme of
Action for the Sustainable Development of Small Island
Developing States adopted at the Global Conference on
the Sustainable Development of Small Island
Developing States, held in Barbados in 1994. Several
initiatives were undertaken by ESCAP in recent years to
provide assistance in the implementation of national
environmental management strategies in 14 small island
developing states of the region. These included
technical assistance, advisory services, research studies,
training and information dissemination. Over 100
advisory missions were undertaken to Pacific island
countries on sustainable development policy
formulation and implementation. A case study on
incorporation of sustainable development considerations
into economic decision-making was also undertaken in
Solomon Islands and Vanuatu. Further, a report on the
state of the environment was prepared for the Pacific
island countries.

FO LLO W -U P O F AG EN DA 21

146

23.4:

A number of countries have formulated and are implementing
National Agenda 21.

Subsequently, short-ter m extrabudgetary
resources were mobilized to assist the ESCAP Pacific
Operations Centre (ESCAP/POC) for its work on
sustainable development issues, especially in setting up
an effective mechanism to perform the monitoring role
that it had been assigned in the Programme of Action of
the Global Conference in Barbados. This mechanism is
in line with the recommendation of the South Pacific
Forum which suggested two elements under a
monitoring mechanism: a small support unit and an
advisory body. The support unit would be composed
of two “cells”, one at SPREP in Apia, Samoa, and the
other at ESCAP/POC in Port Vila, Vanuatu. The support
unit’s functions would be to maintain a database on
sustainable development activities in the region, to
provide that information to the advisory body and to
play a major role in reporting. The unit would also be
able to provide, on request, information to donor
agencies or member governments.

C.

Im plem entation at the N ational
Level

1. National Efforts
The implementation of Agenda 21 rests largely
with national governments. The recommendation to
that effect contained in Agenda 21 stipulates that
national governments, where appropriate with support

from international organisations, should adopt national
strategies for sustainable development with a view to
ensuring socially compatible economic development
while protecting the resource base and the
environment. National governments were asked to
undertake a review of capacity and capacity-building
requirements for devising national sustainable
development strategies including those for formulating
and implementing their respective Agenda 21 action
programmes. Most of the countries in the region have
responded to this call. The level and extent of
compliance with the Agenda 21 recommendations
widely varied depending on the urgency of the issues,
priorities attached by the countries, and their capacities.
For example, certain countries gave the main
responsibility for the implementation of Agenda 21 to
institutions that oversee totally or partially the
environment as in Afghanistan, Azerbaijan, Bangladesh,
Bhutan, Cambodia, India, Indonesia, Kazakstan,
Kyrgyzstan, Lao People’s Democratic Republic,
Mongolia, Maldives, Myanmar, Pakistan, Papua New
Guinea, Singapore, Sri Lanka, Tajikistan, Turkmenistan,
Thailand, Tuvalu, Uzbekistan, Vanuatu and Viet Nam.
A different approach is adopted by Brunei Darussalam,
the People’s Republic of China, the Islamic Republic of
Iran, Nepal and the Philippines where the responsibility
for implementation and coordination is vested in
Ministries responsible for planning.
Further, a number of countries of the region have
also developed strong coordination mechanisms
(Table 23.1) ranging from high powered ministerial
councils or committees chaired by the Prime Minister,
such as the Inter-governmental Committee on
Ecologically Sustainable Development in Australia; State
Council in the People’s Republic of China; National
Environment Commissions in Bhutan and Myanmar;
Ministerial Committee for Global Environment in
Republic of Korea; National Development Council in
Malaysia; Environmental Protection Council in Nepal;
Inter-department Committee in New Zealand; National
Environmental Committee in Bangladesh; the Philippine
Council for Sustainable Development in the Philippines
and the Office of Environmental Policy and Planning in
Thailand.
With their development plans as framework,
Agenda 21 principles are translated into the national
context and made consistent with the national
objectives. There is no standard way for nationalising
Agenda 21. Each country has designed Agenda 21
principles according to the specifics of its political,
economic, ecological and cultural situations. For
example the People’s Republic of China (Box 23.4)
Islamic Republic of Iran, Japan, Myanmar, the Republic
of Korea, the Philippines and Sri Lanka have adopted
their National Agenda 21 as action programmes. Nepal
and Pakistan (Box 23.5) have built long-standing
multisectoral National Conservation Strategies into a
new Agenda 21 type of document.
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Table 23.1:

National Coordination of Agenda 21 Actions

Country/Territory

Key National Coordination
Mechanisms for Agenda 21

Important National Post-Rio Actions

Australia

Intergovernmental Committee on Ecologically
Sustainable Development

A Domestic Intergovernmental agreement on
the Environment between government units
at national and local levels.

People’s Republic of China

State Council.
The State Planning Commission.
The State Science and Technology Commission.

National Agenda 21 approved in 1994.
High-level round table held in 1994.
New Management Center acts as Secretariat.

India

Ministry of Environment and Forests.
Department of Environment in various State
Governments.

The National Conservation Strategy and
Policy Statement on the Environment.

Japan

Central Environment Council.
Council of Ministers for Global Environmental
Conservation.

The Basic Act for Environmental Pollution
(1967).
The Nature Conservation Act (1972).
The Basic Environment Act of 1993.
The Basic Environment Plan 1994.

Republic of Korea

Environmental
Preservation Committee

Malaysia

National Development Council now includes
the ministers for Environment and Conservation.
MEXICOE – consisting of Federal and state
ministers responsible for environmental affairs.
National Commission for Environmental Affairs.

Establishment of the Comprehensive
Plan for the Global Environment (’92)
Federation of Korean Industries promulgated
the Business People’s Environmental
Declaration (1992).
Host of Workshops on the Promotion of
Access to and Dissemination of Information
on Environmentally Sound Technologies
(’94), and the Workshop on policy Measures
for Changing Consumption Patterns (’95)
Participant of GEF (’95-’97)
The 6th Malaysia Plan, the Second Outline
Perspective Plan, New Development Policy
and Sectoral Policies.
National Environment Policy.
New Forest Law.
National afforestation campaign.
Poverty alleviation programme.
Review of existing environmental laws.

Myanmar

New Zealand

Central and Local Governments.
Interdepartmental Committee.

Government acting as catalyst in mobilising
stakeholders to support national
implementation of Agenda 21.

Pakistan

Cabinet level implementation committee
for national Conservation Strategy.

The NCS is the strategy for impementation of
Agenda 21 and sustainable development
through partnership between major groups
and the government.

Philippines

Philippine Council for Sustainable Development

Incorporation of Agenda 21 into development
plans.
Philippine Strategy for Biological Diversity
Conservation.
Ratification of the Basel Convention.

Sri Lanka

Central Environment Authority

Government passed EIA regulations.

578

FO LLO W -U P O F AG EN DA 21

In the case of Australia, the response to the
challenge of implementing Agenda 21 was multidimensional. In addition to the National Strategy for
Ecologically Sustainable Development, a National
Greenhouse Response Strate gy and an Intergovernmental Agreement on Environment to facilitate
the process of implementation of Agenda 21 were also
formulated. In Malaysia, there is a National
Conservation Strategy, nine state conservation
strategies, and a federal territory conservation strategy.
The Sixth Malaysian Plan (1991-1995) and the Second
Outline Perspective Plan (1991-2000) as well as the
New National Development Policy and Sectoral Policies
provide the basis for national initiatives in the context
of Agenda 21. Furthermore, efforts are underway to
integrate existing policy objectives into a National
Environment Policy to foster sustainable development.
The common feature of these national initiatives
is the participatory nature of the process. Indeed, one

B ox 23.4:

of the important requirements for the achievement of
sustainable development is broad participation by all
sectors in decision-making. Implementing Agenda 21
calls for the mobilisation of the energies of diverse
social communities that constitute countries.
Governments needs the support of the various sectors
of society in formulating its course of action towards
sustainable development. Agenda 21 specifically
enumerates the roles of women, youth, children,
indigenous people, private organisations, farmers, local
authorities, workers and unions, and business and
industry. Building coalitions and social partnerships
with these actors are essential to achieving success.
In assessing progress in the national
implementation of Agenda 21, CSD reported that there
have been continuing focus on formulation of
guidelines, frameworks, and other strategic approaches.
It is also encouraging to note that there has been
growing participation of the major groups especially in

The People’s R epublic of C hina’s A genda 21

As a follow up to the calls of the United Nations
Conference on Environment and Development in July 1992,
the Government of the People’s Republic of China decided
to launch the initiative of formulating and implementing the
People’s Republic of China’s national Agenda 21. After joint
efforts of more than 50 government ministries, agencies,
key academic institutions, and mass organisations, for one
and a half year, People’s Republic of China’s Agenda 21
was finalised and adopted by the State Council on 25 March
1994.
The People’s Republic of China’s Agenda 21 (as first
tranche) aims to solve the pressing problems associated
with population, natural resources, environment and
development confronting the country. Its 62 project
proposals grouped into 9 priority programmes have been
selected carefully from over 500 proposals suggested by
line ministries and key institutions. A flexible approach is to
be adopted in implementing the Priority Programmes in
order to accommodate the interests of the international
partners.
Special attention is given to environmentally sound
technologies and demonstration projects in the field of
agriculture, industry and energy. Important projects on
environmental pollution control and conservation and
sustainable utilisation of natural resources have also been
included. In addition social development programmes such
as family planning, human health and poverty alleviation
have received high priority along with projects on capacity
building incorporating education and training, legislation,
institution building, public participation and awareness. The
Priority Programmes also embody global change issues
which are of concern to the humanity as a whole and can
only be addressed through widespread international
cooperation.
The Priority Programmes of the People’s Republic of
China’s Agenda 21 will be incorporated into medium- and
long-term national economic and social development plans,

particularly the Ninth Five-Year Plan (1996-2000). The
process of implementing the People’s Republic of China’s
Agenda 21 would assist in integrating environment and
development in decision-making process at various levels
and make sustainable development the core of economic
policies. The project proposals which were originally
suggested but not covered in the first tranche Priority
Programme have been put in an inventory and will be
gradually incorporated into future national economic and
social development plans.
The implementation of the People’s Republic of
China’s Agenda 21 will be primarily based on national
resources. However inter national cooperation and
assistance has been actively sought for the purpose. The
Chinese inputs has been estimated at 60 per cent of total
funding and the remaining 40 per cent is expected to come
from the international sources. In line with expected
international input, the priority projects have been divided
into three types: assistance, cooperation, and investment. In
order to seek international cooperation and assistance on
the implementation of the People’s Republic of China’s
Agenda 21, a High Level Round Table Conference took
place under the auspices of the Government of China and
UNDP on 7-9 July 1994, which received active responses
from the international community. The donors attending the
High Level Conference indicated their interest in financing
all or part of the implementation costs of specific project
proposals included in the priority programmes.
The formulation of the People’s Republic of China’s
Agenda 21 no doubt is a great step forward in
Government’s efforts towards the implementation of the
commitment to the Earth Summit. However concrete actions
which would provide acid test for its success would depend
a lot on the financial resources generated from both internal
and external sources.
Source:

The administrative centre for China’s Agenda 21.
Beijing.
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B ox 23.5:

Form ulation of N ational C onservation Strategy: A C ase of Pakistan

The Pakistan National Conservation Strategy (NCS),
approved by the government on March 1, 1992, provides a
broad framework for addressing environmental concerns in
the country. The strategy was formulated through a three
year long process of consultation between individuals,
groups and organisations representing a broad spectrum of
views and interests in the issue.
The strategy preparation was initiated in April 1988
with the intersectoral review of Pakistan’s economy. The
best expertise available in the country was used for the
purpose. In all, the strategy drew on the talent of 18
working groups, consisting of renowned Pakistani
professionals holding responsible positions in the Federal
Government, universities and research institutions, to
consider the interrelationships among the economic and
environmental sectors. It also asked more than 200
government officials and private persons in four provincial
workshops to consider the proposed inter-sectoral linkages;
commissioned 10 reports on the policy and programme
areas identified in the workshops as critical to sustainability;
and condensed the outputs into the draft versions of NCS
document, which was circulated to Federal Ministries as
well as provincial governments. The work was supported
by a team of international specialists.
In addition to obtaining and incorporating the
comments of these agencies, public hearings and meetings
were held to obtain the views of people in villages and
cities on its proposa ls. Further five speci al-s ector
workshops deepened the insights into the potential for
collaboration with media, research groups, non-governmental

the area of coordination, training, information,
dissemination, research, policy-making and project
design. It therefore appears that the major groups are
enhancing their political and pragmatic significance in
meeting the economic and social challenges. In several
countries provincial and local strategy development has
also been initiated to enhance the national process of
implementation of Agenda 21. Pakistan, for example,
has developed provincial conservation strategies in
addition to its NCS. At local level, Kanagawa prefecture
in Japan has developed its local agenda 21 (Box 23.6).
Given the varying degrees of compliance in the
region, it is still too early to determine the impact of the
individual initiatives taken at the regional level.
Generally the drawbacks encountered included: the
still predominantly sectoral orientation of the plans; the
need for inter-institutional coordination arising from the
plans; general economic constraints; and the limitation
posed by insufficient funds.
2. Regional Cooperation
Agenda 21 recognised the magnitude of effort
and resources needed to meet global, and regional
sustainability objectives. Section four of Agenda 21 was
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organisations (NGOs), and population planning and
women-in-development communities in order to achieve
sustainable development. In all, more than 3,000 persons
had a chance to provide their inputs to the NCS. This
resulted in a better understanding of the factors and
resource relationships that must be covered in formulating
the objectives and principles in the strategy.
Due to its consensual nature, the strategy is
facilitating effective coordination between the actions of
federal and provincial governments, NGOs, the private
sector, local bodies and local communities in pursuit of
sustainable development.
A plan of action for the implementation of the NCS
during the Eighth Five-Year Plan period, 1993-98 is already
being implemented. It has recommended action, in the
areas of institutional development, supportive regulatory
and economic incentives, promoting mass awareness and
development programmes and projects to be undertaken
during the Eighth Five-Year Plan period. The objectives of
the action plan and the project proposals are both to
strengthen the initiatives in hand, and complement them
with new actions as required in Agenda 21. The framing
and implementation of National Conservation Strategy and
harmonising it with the follow up of Agenda 21 is a clear
indication of the growing sense of urgency and seriousness
accorded to the theme of sustainable development in
Pakistan.
Source:

IUCN/Government of Pakistan (1992). The Pakistan
National Conservation Strategy, Islamabad.

devoted to the means of implementing the recommended programme of actions. While national
governments are principally responsible for pursuing
the sustainable development agenda, it is also
acknowledged that there are issues that are shared by a
number of countries in the region. The fostering of
regional cooperation through a joint programme that
involves the countries concerned is the most optimal
approach in addressing these kind of issues.
In general, regional and subregional cooperation
programmes are pursued in the areas of human
resources development and capacity-building through
the joint conduct of research and studies of common or
shared problems and information and expertise
exchange including the sharing of the results of case
studies, pilot and demonstration projects, policy and
programme development (see Chapter 18). The
present levels of cooperation should be further
expanded to include the possibility of pooling
resources in addressing issues of common concern.
Efforts along this line should be encouraged and
supported as it would hasten the achievement of the
sustainable development objectives in the region.
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B ox 23.6:

Preparation of Local A genda 21 in the A sian and Pacific R egion

The United Nations Conference on Environment and
Development recommended that local governments of the
world should prepare Local Agenda 21 for their respective
cities by 1996. Some cities and urban agglomerations in the
Asian and Pacific region have already prepared their
Agenda 21, while others are embarking on its preparation.
One of the forerunners in this respect is Kanagawa
Prefecture in Japan. Located in the centre of Honshu Island,
just south of the Tokyo Metropolitan area, Kanagawa is one
of the most highly populated and developed regions of the
country, containing the major urban and industrial centres
of Yokohama and Kawasaki. Its economy is highly
diversified, with a wide range of high-technology,
manufacturing, and service industries that account for
nearly 10% of the GNP of Japan. Agenda 21 for the
prefecture was developed through an intensive process of
dialogue that involved thousands of local residents and
businesses as well as all the local municipalities within
Kanagawa. The main objective of Kanagawa Agenda 21 is
to promote local initiatives based on the cooperative efforts
of citizens, businesses and local municipalities, in order to
create a sustainable society at the local level, and to protect
the global environment.
The Kanagawa Agenda 21 document first outlines
four fundamental goals which define the long term vision
for the Prefecture, namely, the promotion of environmental
lifestyles, the creati on of sustainable cities, the
establishment of an environmentally friendly socioeconomic system, and the promotion of international
cooperation for sustainable development and global
environmental protection. The Agenda then details 77
concrete proposals for sector-specific local actions aimed at
the achievement of the goals. As a result of Kanagawa
Agenda 21, a wide variety of individual activities have
begun within each sector to promote sustai nable
development, including inter-sectoral cooperative projects
such as planting of trees on a large scale and holding of
educational environmental events. The Kanagawa Agenda 21
also provided the foundation for a ‘new stage of
environmental administration’ that enabled a number of
concrete projects to be implemented in 1994. These
included the development of model ‘eco-housing’, the use
of rain water permeable pavement in local road surfacing,
and establishment of the Japan International Ecology
Centre, a new institution to promote international
cooperation in the field of environment.
Among newly industralised countries in the region,
the city of Pusan, the second largest city in the Republic of
Korea and a major sea port in East Asia has prepared
‘Pusan Agenda 21’ as part of the ‘Green City-Pusan 21’
programme. It has three basic directions – settlement of
environmentally friendly and green life, creation of a clean

and pleasant green city environment, and construction of
environmentally friendly social structure. Twenty one
action plans have been adopted to embody it. These
among others include the protection of migratory birds’
visiting sites, control of marine pollution, and preservation
of green zones.
The action plan includes 100 activities to be carried
out by the city government, civilians, and business
communities. In order to assist in the implementation of
‘Pusan Agenda 21’, the city government has established a
Consultative Committee and a few Working Groups. It also
conducted public opinion surveys and organised public
hearings to include the views of different interest groups
and communities within the implementation of ‘Pusan
Agenda 21’. The above participatory process of the Pusan
city towards preparation and implementation of local
Agenda 21 provides a model for harmonising environment
and development at local level, which may be useful for
other cities in the region.
Among developing countries, Shenyang, the capital
of Liaoning Province, and the fourth largest city in the
People’s Republic of China with 6.5 million people, is
formulating Local Agenda 21, which will integrate its
environmental and economic development plans into a
single strategy conforming with the People’s Republic of
China’s National Agenda 21. Shenyang is following a
unique stakeholders’ dialogue approach in the development
of the Local Agenda 21, which engages constituencies with
divergent interest in a consensus-building process. The city
is full y committed to settin g up a l ocal project
implementation office and a steering committee of key
Shenyang stakeholders. The main goal is to identify and
analyse mechanisms for sustainable urban development in
Shenyang, in the context of the region’s environmental
constraints. The idea is to arrive at a portfolio of initiatives,
including technology needs, via a stakeholders’ dialogue
approach; and to mobilise resources from internal and
external sources of funding and expertise to implement the
Agenda. The project is being developed in close
cooperation with the International Environment Technology
Centre (IETC), the Sustainable Cities Programme of UNCHS
(Habitat), the substantive and regional offices of UNEP,
under the supporting foundations of GEC in Osaka and
ILEC in Shiga, UNDP, the World Bank and other
international and regional development banks and
organisations.
The assistance provided to the development of
Shenyang Agenda 21 by several international organisations
may not necessarily be forthcoming for others. However the
process and approach followed in Shenyang may contain
lessons for developing Local Agenda 21 in other cities of
the Asian and Pacific region.

581

C H A PTER TW EN TY -TH R EE

IV.

C O N STR A IN TS IN TH E
IM PLEM EN TATIO N O F AG EN DA 21

The constraints to the achievement of sustainable
development and the associated priorities vary from
country to country. Examples of such constraints are:
excessive demand on natural resources due to a large
population size and a high rate of growth; inadequacy
of economic policies; paucity of trained manpower; low
level of literacy rate particularly among women;
inadequate financial and technological resources;
widespread rural and urban poverty; limited
involvement of women in sustainable development
activities; and low public environmental awareness.
There are also constraints which relate to the weakness
of institutions and legislation particularly for
enforcement of measures for promoting environmentally
sound and sustainable development. The situation
becomes even more complex when countries
constantly have to adjust to the new realities of the
global economic environment. The following
paragraphs examine in turn the key areas of constraint
to the effective implementation of Agenda 21 in the
region.

A.

Prioritisation of A ction: Short Term
N eeds vs. Long Term B enefits

The countries of the Asian and Pacific region are
faced with the difficult task of urgently addressing
environmental issues along with the other social,
economic and political issues. This task is made even
more arduous by the institutional deficiencies and
budgetary constraints. These issues underscore the
necessity for Governments to prioritise their actions.
Ideally, these actions should be based on relevant
information and data, careful valuation of cost and
benefits of the interventions, and analysis of the
administrative capabilities. The options considered
should be subject to wider public consultations as part
of the decision-making process. All of these
requirements are, however, rarely met in the region.
Consequently, most Governments are confronted with
choosing options that have short term gains.
It is anticipated that present constraints will
continue to hamper the ability of developing countries
in the region to appropriately address the sustainable
development issues that confront them. Efforts should
therefore concentrate on capacity-building so as to
allow countries to set their priorities on the road to
sustainable development.

B.

C onsensus B uilding Through
A w areness on Environm ental Issues
at all Levels

Increased public awareness is a means to bring
attention to environmental issues. But the dynamics of
raising public awareness is more complex than just
bringing people’s attention to the key issues that affect
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the public as a whole. Sound information needed as a
basis for adopting adequate policy frameworks remains
insufficient. This limits the options of relevant groups
and authorities to decide and even apply policy and
programme interventions that are environmentally
sound. Moreover, some countries suffer from the lack
of political commitment necessary to translate public
awareness into action.
Apart from EIA, many of the recommended
approaches, aiming at integrating environmental
considerations into the planning process, adopt new
and non-traditional socio-economic concepts (Ceylon
Electricity Board 1988 and Meir and Munasinghe 1994).
The use of economic and market-based instruments,
tradeable permits, and natural resource accounting are
innovative methodologies that have not been widely
applied except for a few areas on pilot basis
(see chapters 18 and 19). These concepts being
non-conventional, their adoption as an integral part of
the country’s policy-making process is likely to be slow.
It is, therefore, essential to raise awareness of
government institutions, NGOs, and the public at large
on new policy approaches.
These new approaches promote long term
welfare gains. In most countries facing urgent
environmental problems, the demand for short term
palliative solutions are preferred to lasting remedies.
From a political standpoint, this situation suits the need
of the political decision makers as their interests are
focused on delivery of solutions to pressing problems
notwithstanding that the solutions offered may have
adverse long term impacts.

C.

C apacity-B uilding

Capacity-building, particularly at national level,
remains an important pre-requisite for the success of
sustainable development in the region. This needs to
be applied to all levels of administration: from local
authorities to the highest level of government. This
must include improvement of the technical as well as
managerial capabilities of institutions whose remit is to
ensure environmental preservation.
Many countries in the region have incorporated
institutional strengthening in the formulation of their
Agenda 21, in their partnership programmes with
international organisations like UNDP, UNEP, UNIDO,
ADB, ESCAP and in their bilateral programmes. While
these activities have been acknowledged as steps in the
right direction, the overall capacity-building
programmes adopted by governments are still lacking
in coherence. The current economic growth of the
region has been made possible by the overuse of
natural resources and the relatively cheap, unskilled
labour. Most of the capacity-building programmes do
not respond squarely to this issue. Capacity-building in
the region should be considered as an investment
towards a more progressive future. Professional
training and technology transfer are important regional

FO LLO W -U P O F AG EN DA 21

23.5:

Agenda 21 played a major role in creating awareness
to sustainable development.

imperatives for meeting national sustainable development objectives.

D.

Financing Sustainable D evelopm ent

Agenda 21 provided an agreed political
framework to finance sustainable development
activities. An initial estimate was made of the global
requirement to support Agenda 21 programmes in the
developing countries from 1993-2000. It was estimated
that average annual costs of implementing Agenda 21
in the developing countries would amount to US$ 600
billion. The bulk of this amount would have to be
made available by the developing countries themselves
by reordering their priorities and redeploying their
existing resources. This needs to be supplemented by
external resources and by an increased flow of ODAs.
Estimates show that about $125 billion would be
available every year from the international community
on grant or concessional terms. Recent CSD sessions
have acknowledged positive and negative developments
in the financing of sustainable development. The
sessions highlighted the disappointing performance of
current official development assistance (ODA) flows
relative to the agreed targets of 0.7 per cent of gross
national products (GNP). On the other hand, the rather
encouraging trend of increasing private capital flow has
been acknowledged. This trend is further enhanced by
the increased cooperation and involvement of the
private sector in the various sustainable development
programmes of governments in the region. Apart from
the infusion of private capital flows for environmentoriented investments, increased activities have been

particularly noted in the areas of research and
development, opening access to environmentally sound
technologies and the application of environmental
management techniques such as environmental
auditing, pollution management appraisals, waste
minimisation and resource recovery practices, and life
cycle analysis.
On the basis of a “business-as-usual” scenario,
the ADB estimates for the Asia and Pacific region show
that the cost of achieving some of the environmental
objectives by the year 2000 is likely to be in the range
of US$ 12.9 billion. However, assuming that by the
year 2010 the level of development in the region meets
that of the OECD average (through policy reforms,
social development and better environmental
protection), a total of US$ 70.2 billion will have been
required. In terms of sectoral spending, water quality,
accessibility and sanitation accounts for 60 per cent of
the total investments, with social programme cost
taking a share of 22 per cent and the remaining 18 per
cent being for the natural resources sector. It should be
noted, however, that air quality improvement would
have close to zero investments. On the other hand,
with the “accelerated progress” scenario, air quality
would account for 40 to 50 per cent of the total
investments and even increase to 70 per cent if acid
rain and global climate change are accounted; 18 per
cent would be for water quality; 11 per cent for social
programme costs and 9 per cent for natural resources
sectors. Among the countries in Asia and the Pacific,
the investment needs of People’s Republic of China and
India would clearly dominate, accounting for 73 per
cent of the total cost for the ‘business as usual’ scenario
and 58 per cent for the ‘accelerated progress’. The
remaining developing countries would account for
27 per cent and 42 per cent for the ‘business as usual’
and accelerated progress scenario respectively. The
study highlighted the fact that meeting this substantial
financial need will require better utilisation of existing
financial mechanisms both at national and regional
levels, as well as possible consideration of new
financial mechanisms.
The declining trend of ODA as a percentage of
GNP remains a matter of concern in the region for it
presents an important source of external funding. In
most developing countries of the region, ODA
significantly contributes to addressing sustainable
development concerns in areas that do not attract
investments from private sources, in particular,
commercial bank operations, private financing and
foreign direct investments. The Governments in the
region acknowledge that a significant proportion of
their resource requirements for sustainable
development activities would have to come from
redeployment of their existing resources. There are
however, serious policy obstacles that somehow
impede the generation or allocation of the necessary
funds to cover the financing of environmental activities
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even though environmental protection is high on the
agenda in the region. Foremost among these policy
obstacles are: (a) the use of traditional economic tools
for analysis such as the national income accounting,
discounting and cost-benefit analysis which constrain
the appraisal of environmental issues; (b) social
impediments that do not reflect the relationship
between environmental degradation and the victims
and the beneficiaries; and (c) institutional obstacles.

Environmental challenges however, are becoming more
complex and as such, sectoral approach used for
analysing and addressing environmental problems must
be evaluated. There is a need for more broad-based
and integrated approach in order to adapt to changing
requirements. It is also important to review
environmental issues falling in different sectors which
have not been given due attention during the UNCED
process.

E.

V.

Transfer of Environm entally Sound
Technologies

The effective transfer of environmentally sound
technologies would go a long way in promoting
environmentally sound and sustainable development in
most developing countries in the region. There is a
need to provide assistance for easier access to and
transfer of environmentally sound technologies (EST) to
developing countries in the region particularly through
active support by the countries possessing ESTs. The
promotion of ESTS would require reforms and
innovations at policy level, as well as strengthening of
institutions and augmentation of resources at the
programme and project level. The policy level
measures already initiated in many countries may be
further strengthened with increased regional and
subregional cooperation for technology transfer.
Similarly, programmes and projects need to be
implemented to support the policy measures so that
concrete results can be achieved in terms of
environmental improvement in the region.

F.

A ddressing Issues of Environm ent

The concerns related to sectoral development
activities will continue to be a central focus among the
countries in the region. It is at these levels that
environmental damage is most visible. Agenda 21 has
recognized the magnitude of these problems with a
compelling necessity for regional collaboration.
The post-UNCED activities of ESCAP, other UN
organisations and multilateral financing institutions,
within the guidelines of Agenda 21 generally relate to:
(a) capacity-building for improving institutions and
legislation on environmental management particularly
in the areas of policy making; (b) assisting in the
formulation of sub-regional and national sustainable
development strategies; (c) development of regional
information networks that enhance data and
information exchange between scientists, policy
makers, opinion makers (media) and NGOs;
(d) monitoring and assessment of environmental
changes in the region using state-of-the-art technologies
and (e) publication of manuals and reports to assist
governments in responding to the current sustainable
development issues that confront them.
There have been significant improvements in
many countries in the region as far as human and
technical capacity of their institutions are concerned.
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The scope and scale of the Earth Summit was
and remains a statement of global unity of purpose in
meeting environmental challenges. Agenda 21 is the
legacy of the Earth Summit and the means by which its
message can be transformed into reality. Similarly, the
unprecedented spirit of cooperation and partnership
that pervaded the global response to the problem of the
depletion of the stratospheric ozone layer could be
archetypical of future international programmes on the
environment. Hopefully, the Framework Convention on
Climate Change and the Biodiversity Convention will
develop along parallel tracks despite serious initial
difficulties.
An effective response is one that is nurtured in
science, accepted by a broad-range of constituencies
and major groups, codified into law, supported by
sustainable financing, and implemented by stable
institutions. This is the ideal response process.
The UN System, the Multilateral Development
Banks, and the sub-regional organisations are gearing
themselves to contribute to the efforts of realising the
objectives of Agenda 21. Most of the countries of the
region are in the process of setting up institutional
mechanisms and developing strategies, and action plans
for the implementation of Agenda 21. Potentially by the
year 2000, there will be more substantive progress in
achieving the goals of sustainable development.
The most serious problems associated with the
implementation of Agenda 21 in Asia and the Pacific
are institutional inadequacy, insufficient funding and
lack of technology transfer.
This Report has already stressed the importance
of institutional strengthening, training and research in
all sectors, as well as the need for a multidisciplinary
and holistic approach to environment and development
issues. Most of this capacity-building will need to be
organised and carried out by the developing countries
themselves as the people of these countries are the real
stakeholders in national plans for sustainable
development. The mobilisation of human resources in
support of these plans is therefore primarily the
responsibility of the developing countries themselves.
However, developed countries of the region and
outside, as stressed in Agenda 21, should also provide
assistance either through direct bilateral assistance or by
working through regional cooperation programmes.
The countries of the region should also benefit from the
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technical cooperation and assistance programmes in the
area of capacity-building being implemented through
the organisations of the United Nations system on a
global or regional basis.
Adequate funding through the mobilisation of
domestic resources, especially those of the private
sector, (banks, other financial intermediaries, private
and public companies etc.) are also vital for the
successful implementation of national Agenda 21 plans.

External funding and technology transfer will
nevertheless remain crucial, particularly in the case of
the least developed countries of the region. In this
respect, the Global Environment Facility will
undoubtedly be a useful supplement to other
multilateral and bilateral funding. The countries of the
Asian and Pacific region should formulate effective
national and sub-regional projects to maximise the
benefits from this source.
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Marine turtle returning to sea after laying eggs but the prospects for their hatching will depend on the care for
the environment.
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I.

IN TRO D U C TIO N

Midway into the 1990s, the Asian and Pacific
region is sustaining rapid economic growth that other
regions may envy. During the 1980s the average rate of
economic growth in the region was faster than in any
other region in the world and growth has remained
high into the 1990s.
Economic performance is of central relevance for
the environment, because it is essential for alleviation
of poverty, which is a major factor for environmental
deterioration in developing countries of the region. In
rural areas, poor men and women, driven by forces
beyond their understanding or control, clear steeper
and steeper hillsides for cultivation, overstock and
overgraze, cut down the last few trees, shorten the
fallow period and, when ecosystem productivity
diminishes drastically, migrate in large numbers to
cities, increasing the pre ssure on the urban
environment.
It is clear, however, that in their effort to attain
rapid growth, countries of the region are failing to
achieve sustainability. They are exerting excessive
pressure on natural resources by heavy consumption of
energy, mineral, forest and other resources on the one
hand and causing pollution of air, water and soil on the
other. This trend was evident in the 1990 State of the
Environment Report and its continuance is well
documented in the present volume.

II.

EC O N O M IC G RO W TH STR ATEG IES

A.

Trends in Econom ic G row th

The Asian and Pacific region presents a
remarkable recent record of economic growth. It has
demonstrated a new dynamism in the developing world
leading to higher growth rates, changing production
and consumption patterns, large scale international
trade, technological development as well as significant
South to South flow of technology and expertise.
During the 1970s, the developing countries of the
region registered an average yearly growth rate of
6.5 per cent which rose to 6.8 per cent in the 1980s and
was 7.0 per cent during the period 1991-1994. This
compares with the world average economic growth of
1.1 per cent per year and an average rate for all
developing countries of 4.5 per cent.
Within the region, the NIEs, the ASEAN countries
and the People’s Republic of China have experienced
highest rates of economic growth of 7 to 12 per cent
per year whilst South Asian countries have exhibited
more moderate but still impressive rates of around
5 per cent. While growth appears to be accelerating in
some of the least developed countries, in many Pacific
Island countries it remains at around 2 per cent and in
some disadvantaged economies in transition it has been
negative in recent years.
Available projections indicate that the overall
picture will remain largely unchanged in the immediate
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future. The increasingly affluent and open markets of
the region, particularly those of the People’s Republic
of China, India and Indonesia, are expected by the
international business community to be the markets of
the future for trade and investment. It is projected that
Asian countries will account for almost one-half of the
increase in global output through the year 2000.
The rapid transformation of a number of East
Asian economies in the last quarter century has been
remarkable. People’s Republic of China has doubled its
per capita output in 10 years (1977-87) and the
Republic of Korea achieved this feat in slightly over a
decade (1966 to 1977) (World Bank 1991). This trend is
expected to continue although the rates of growth may
not be as high.
Among the countries of South-East Asia,
Malaysia, Singapore, Thailand and Viet Nam recorded
more than 8 per cent growth per annum in their GDP,
while Indonesia witnessed 6.6 per cent growth during
1991-1994. The GDP growth rates in the other countries
of this subregion were not as spectacular.
South Asia also recorded a steady growth in the
1990s where the GDP in India, Pakistan and Sri Lanka
increased at an annual rate of 3.6 per cent, 4.9 per cent,
and 5.6 per cent respectively during the period 1991-94
(Table 24.1). The systemic transformation that
characterised the Central Asian Republics, together with
a paucity of comparable data make it difficult to discuss
their economic per formance; generally though,
economic growth has faltered in these countries.
Severe geographical constraints of size and
location combined with difficult external trade and
financial environment have resulted in highly volatile

Table 24.1:

GDP Growth Rates 1991-94 in
Selected Asia-Pacific Countries
and Territories

Annual Percentage
Growth rate, per cent
1991-94
negative
0-1
1-3
3-5
5-7

+7

Countries/Territories
Armenia, Azerbaijan, Kazakstan,
Mongolia
–
Fiji, Philippines
Bangladesh, Bhutan, Nepal, India,
Pakistan,
Cambodia, Lao PDR, Maldives,
Myanmar, Sri Lanka, Islamic Rep. of
Iran, Indonesia,
Hong Kong
People’s Republic of China, Republic of
Korea, Malaysia, Singapore, Thailand,
Viet Nam

Source:

ESCAP (1995) Economic and Social Survey of Asia and
the Pacific, Bangkok.
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economic growth in most Island developing countries.
Indeed, the 1980s was a decade of lost development for
many island economies in the Pacific; several of them
suffered from a cumulative decline in the standard of
living during that period.
The economic performance of a large number of
least developed countries in the region has also
remained poor, despite decades of development efforts,
contrasting sharply with the region’s image of economic
dynamism. The economies of these countries are
characterised by low per capita income, poor growth
perf ormance, a high proportion of population
employed in agriculture, chronic balance of payment
problems and highly inadequate infrastructure.
Although their requirement for direct foreign
investment and overseas development assistance are
the highest, they receive a very small share of these
financial resources.

B.

B asis of G row th

Resource endowment, economic policies and, to
some extent, political situations have determined the
patterns of economic development in the region. In
East Asia, Hong Kong is poor in all natural resources
while the Republic of Korea though having sizable
agricultural sector, is heavily dependent on imports of
most minerals and raw materials, especially oil. The
lack of natural resources in these economies has largely
dictated their industrialisation strategy, which is based
on labour-intensive manufacturing and high level skills
and technology. People’s Republic of China by
contrast, rich in natural resources, has used its resource
base and labour for achieving rapid market-based
industrialisation and recent high rate of economic
growth.
In South-East Asia, Singapore, with relatively few
natural resources, has relied on capital and technologyintensive service and industry sectors for growth whilst
Indonesia and Malaysia, the most well endowed
countries in natural resources, have both exported oil
and agricultural commodities. Thailand and the
Philippines have each achieved success with resource
endowments intermediate between these extremes.
Cambodia, Lao People’s Democratic Republic, Myanmar
and Viet Nam, all have high potential for economic
growth, using their rich natural resource base, and this
is already being realised, to some extent, in Viet Nam.
The South Asian countries, once rich in natural
resources, are faced with serious resource degradation
problems, particularly in view of their large
populations. The Pacific Island sub-region, with a very
narrow natural resource base, highly limited
infrastructure, and a largely unskilled labour pool, has
limited economic and development opportunities.
Many island economies are further constrained by high
rates of population growth, unfavourable climatic
conditions and poor location (i.e. they lie within the
northern and southern equator cyclone belt, and are

situated very far from their main trading partners).
The economies of the Central Asian Republics,
now in transition, evolved as units of an exceptionally
large and integrated economy. Their post-independence
economic linkages and situation are in an exceptional
flux, making efforts at any meaningful assessment
difficult. These economies served until very recently as
a vast hinterland for the more industrialised regions of
the former USSR.

C.

G row th Strategies

If the growth strategies of many developing
countries of the region have been predicated largely on
their resource endowments, the institutional framework
for mobilisation of development based on these
resources and the infrastructure for socio-economic
development have also played a significant role, as has
sound macroeconomic management. Clearly, however,
countries in the region are not a homogeneous group
and even among countries which achieved similar
results in terms of economic growth, there have been
considerable differences in terms of policy regimes,
experiences with structural adjustment measures,
approaches to integrating social development with
economic growth, and the role accorded to the private
sector in both the economic and social fields.
Nevertheless the countries in the region are
increasingly pursuing an outward-oriented and marketdriven economic development strategy. In this pursuit
the private sector has generally been the principal agent
of production and trade, with the public sector
providing enabling conditions and infrastructure.
The positive and supportive role of governments’
economic and social policies is quite evident in
situations of exceptionally high growth performance
(Ito and Krueger 1995) and structural shift from
agriculture to more energy-intensive industry. There are
however differences in the tempo of growth and in the
extent of structural change between countries as well as
sub-regions (Table 24.2). Differences in resource
endowments, the quantum of capital inflow and growth
strategy pursued may be the reasons for these.
The fast pace of economic growth in East Asia
and South-East Asia is attributed variously to high rate
of investment, technology up-grade, enhanced
productivity and flexible economic policies to promote
active participation in international division of labour.
In Republic of Korea and Thailand particularly, a strong
relationship between government and the business
community has also been beneficial.
Table 24.3 shows that the ASEAN-4 have
successfully diversified out of the reliance on the
production and export of primary commodities in a raw
or semi-processed state. Rapid industrialisation
underlies the shift in production and trade, and has
often meant a change in the use of land from
agricultural purposes to industrial development as well
as migration of labour from rural agricultural areas to
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Share of Major Sectors in GDPa (per cent)

Table 24.2:

Agriculture

Country/Territory
Bangladesh
Bhutanb
Cambodia

All industry

Manufacturing only

Services

1975

1985

1994

1975

1985

1994

1975

1985

1994

1975

1985

1994

59.1
...

41.8
52.6

30.4
...

11.1
...

16.0
19.0

17.7
...

6.7c
...

9.9c

9.9c

29.8

42.3

51.8

5.5

...

...

28.4

...

...

45.7

...

...

15.6

...

...

6.7

...

...

38.7

...

PR Chinad
Cook Islands

...

35.5

...

...

55.0

...

...

...

...

...

9.5

...

22.0

14.9

18.1

10.0

7.2

9.3

...

4.4

4.1

68.0

77.9

726.0

Fijib
Hong Kongb

...
1.3

18.3
0.5

...
...

...
32.5

19.5
29.9

...
...

...
25.1

9.5
22.1

...
...

...
66.2

62.2
69.6

...
...

India

40.5

33.0

...

23.7

28.2

...

16.7

17.9

...

35.8

38.8

...

Indonesia

31.7
...

23.2
27.1

17.4
...

33.8
...

35.8
10.0

40.7
...

8.9
...

16.0
2.3

23.9
...

34.6
...

40.9
62.9

41.9
...

Lao PDRb

24.5
...

12.5
53.9

7.0
...

33.6
...

41.0
17.7

43.0
...

26.2
...

29.3
10.0

26.9
...

42.0
...

46.5
28.4

50.0
...

Mongoliad

22.4

16.2

33.5

30.1

37.7

41.3

...

...

...

47.5

46.1

25.1

Myanmar

47.1

48.2

62.9

10.8

13.1

9.1

9.0

9.9

7.0

42.2

38.7

28.1

Nepal

71.8

51.2

42.5

8.2

15.0

20.8

4.2

5.7

8.9

20.1

33.8

36.7

Pakistan
Papua New Guinea

32.4
29.6

28.5
33.3

25.0
...

22.2
27.2

22.5
26.6

25.1
...

15.3
8.6

15.9
10.9

17.3
...

45.5
43.2

49.0
40.1

49.9
...

Philippines

30.3

24.6

22.0

35.0

35.1

32.7

25.7

25.2

23.3

34.7

40.4

45.3

1.9
...

0.8
51.7

0.2
...

34.1
...

36.6
8.4

36.1
...

23.9
...

23.6
3.8

27.0
...

64.0
...

62.6
39.9

63.7
...

Sri Lanka

28.0

24.4

...

30.5

26.8

...

24.2

19.5

...

41.4

48.8

...

Thailand

26.9

15.8

...

25.8

31.8

...

18.7

21.9

...

47.3

52.3

...

Tonga

Kiribatib
Republic of Korea

Singapore
Solomon Islandsb

50.1

37.8

...

10.4

19.4

...

5.3

5.7

...

39.5

47.3

...

Tuvalu
Vanuatu

...
...

10.8
29.5

...
...

...
...

13.5
8.1

...
...

...
...

2.1
3.8

...
...

...
...

75.6
62.4

...
...

Viet Nam

...

47.2

27.7

...

34.5

29.6

...

...

...

...

18.3

42.7

Source:
ADB (1995) Key Indicators of Developing Member Countries, Manila.
a Unless otherwise indicated, data are based on GDP at current market prices.
b Based on GDP at factor cost.
c Includes mining.
d Based on NMP at current prices.

Table 24.3:

ASEAN 4: Structure of Merchandise
Export, 1970-1992
(percentage share)
Primary
commodities

Machinery &
transport equipment

1970

1992

1970

1970

1992

Indonesia

98

53

–

4

1

44

Malaysia

93

39

2

38

6

23

Philippines

93

27

–

17

8

56

Thailand

92

34

–

22

8

45

594

1992

Other
manufactures

urban industrial centres. For example, many Malaysian
rubber farmers have either sold off their land for
industrial development or have been forced to abandon
production due to labour shortages.
In South Asia the thrust of economic policies has
been on macro-economic reforms aimed at enhancing
growth rates, controlling inflation and achieving
sustainable internal and external balance. In some
countries attempts were made to resolve the conflict
between long run and short run growth objectives by
raising the output of the labour intensive industries and
the informal services sector, where capital-output ratios
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were considered to be low. However, a basic
shortcoming of the strategy was that it promoted a
technologically out-of-date industrial structure, with
adverse consequences for the environment. At the
same time, policies designed to develop public sector
industries impeded the growth of private industry and
agriculture and often shifted investment initiatives.
The economic reforms in the Central Asian
Republics focus on stabilisation, in particular on
containing the inflation caused by price liberalisation.
Among the Pacific Islands, although some progress has
been made in Fiji, Cook Islands, Guam and Tonga, the
process of effective policy formulation is still ongoing.

D.

Im plications for the Environm ent

As explained above, currently economies in the
region are displaying a diversity of efforts towards
structural adjustment and stabilisation in their pursuit of
economic growth. In general, successful economies are
liberalising financial markets, easing conditions for
international economic transactions, increasing the role
of the market in the economy, reducing subsidies and
privatising state enterprises. The slower growing
economies of the region are also attempting to diversify
to a more broad-based and outward-oriented
production framework.
However, a stabilisation programme invariably
entails a reduction in public expenditure as well as in
incomes generally. There may also be a recessionary
impact on the domestic economy and an increase in
unemployment. All of these factors tend to increase the
number and worsen the plight of the rural poor, the
demands of whose livelihood tend to sap and degrade
critical natural resources. At the same time, cuts in
public expenditure and a recessionary economy may
reduce the sums available for development and
maintenance of infrastructure essential for the
protection of environmental quality in cities (for example,
water treatment facilities, solid waste management
facilities, transport systems etc.).
Stabilisation and structural adjustment
programmes may also promote environmental
improvement by bringing prices of some resources and
services nearer to the market values and so
encouraging conservation. Price increases may also
enable provision of basic services, like water supply
and sanitation, to the greater number of people willing
to pay the full cost of such services. World Bank
research, for example, shows that low income urban
households in developing countries of the region may
be willing to pay the full cost of in-house water supply
and sewerage, whereas at present, where these services
are available, they only pay an average of 35 per cent.
If they are forced to rely on water vendors, however,
they may be charged up to 10 times the full cost of the
same amount of piped water (World Bank 1992).
The various strategies and approaches to achieve
economic progress have nowhere been free of cost.

24.2:

Industrial growth must be accompanied by clean technologies
to promote sustainable development.

They have influenced, in varying degrees, human
conditions including demographic dynamics,
urbanisation, poverty and health. The land, mineral and
fuel resource base has been directly affected by
growing industrialisation, and consumption as well as
being indirectly impacted by poverty. The natural
environment has been degraded by destruction of
habitats and by pollution with the most serious
problems affecting the forest, fresh water, and coastal
ecosystems. Rapid urbanisation, coupled with
increased ownership of motor vehicles, have
contributed to air, water and land pollution and
lowering the quality of life in cities, where an
increasing proportion of the region’s population live.
The following section briefly describes the major issues
and current and likely trends in these areas (Figure 24.1).

III. EN V IRO N M EN TA L C O N D ITIO N S A N D
O U TLO O K
A.

Socio-econom ic C onditions and
Trends

1. Demographic Trends
The population in the region has doubled during
the last thirty years to 3,318 million in 1995, and is still
rising. Although there has been some progress in
combating the once seemingly inexorable rate of
population growth. The rate of growth of population
for 1990-1995 period was 1.7 per cent, this is predicted
to fall to 1.6 per cent in the years 1995-2000 and to
1.4 per cent between 2000-2010. The fertility rate per
woman was 3.1 for the region as a whole in 1990-95,
but this is expected to fall to 2.1 by 2015-2020. East
Asia’s fertility rate has fallen to 2.2 per woman (1990-95)
and is expected to reach 2.1 in 2015-2120, this
achievement is dominated by the success of People’s
Republic of China in reducing fertility from 6.0 per
woman in 1965-70 to 2.2 at present and a predicted 1.9
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Figure 24.1:
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by 2020. Indonesia, Republic of Korea and Thailand
have attained substantial progress in reducing
population growth rates to less than 2 per cent per year
and significant declines in fertility rates. Fertility rates
in much of South Asia remain high at the moment
(4.3 per woman for the sub-region as a whole, 1990-95)
but are predicted to fall to 2.4 by 2015-2020 (UN 1992).
2. Urbanisation
Currently about 33 per cent of total population
lives in urban areas and this is estimated to rise above
50 per cent by 2020. Rural to urban migration has been
responsible for around 40 per cent of this shift, and the
rate of migration in the developing and transitional
economies is expected to grow in the future. The
number of cities with a population of greater than ten
million is expected to rise from 9 at present to 16 by 2015
and the primacy factor, whereby development is concentrated in the capital city will remain and even intensify.
3. Life Expectancy
Life expectancy in the region has continued to
improve, from 63.6 years for men and 65.0 years for
women in 1990 to 65.9 years for men and 67.0 years for
women in 1995. These averages are depressed by the
relatively lower life expectancy in some developing
countries and are expected to rise in future with
improving health delivery systems. At the same time
infant mortality rates having fallen from 68 per
thousand in 1990 to 59 per thousand in 1995 are
expected to fall further (25 per thousand is the current
norm in the developed countries of the Pacific) and, the
proportion of aged people is estimated to increase,
resulting in labour supply market changes.
4. Health
At present, 42 per cent of deaths are still due to
infectious and parasitic diseases, including those which
cause diarrhoea and acute respiratory infections – major
killers of infants and children in the region. A worrying
trend is the emergence of drug resistant strains and of
new strains to which adults lack immunity.
Nonetheless, the incidence of such diseases is expected
to decline as incomes and access to sanitation increase.
Deaths from malaria are also significant and there is no
clear trend across the region, with some countries
experiencing a recent decline and others reporting no
change. An increase in incidence of the diseases
associated with industrialisation, increased life
expectancy and changes in life styles can be expected
in the coming years.
5. GDP
The GDP of the region as a whole tripled during
the period 1980-1992 and most individual countries
enjoyed high growth rates. The People’s Republic of
China, Malaysia, Republic of Korea, Singapore, Thailand
and Viet Nam registered rates as high as seven per cent
per annum, while Cambodia, Indonesia, Islamic
Republic of Iran, Indonesia, Lao People’s Democratic
Republic had rates between five and seven per cent
during 1991-1994 period.

6. Poverty
Of the 1.1 billion persons living in absolute
poverty in the world, three-quarters are in Asia and the
Pacific with the largest concentration of poor (about
520 million) in South Asia. Due to rapid population
growth, the absolute number of poor has remained
more or less the same, despite reduction due to
economic growth and despite poverty alleviation
efforts, which have had considerable success in East
and South-East Asia.
Not only is poverty one of the major causes of
environmental degradation, but the poor suffer most
from the consequent damage to environmental
resources. Population stabilisation as an instrument of
poverty alleviation has been adopted as a policy by
many countries. The People’s Republic of China,
Indonesia, Sir Lanka and Thailand have obtained good
results. However, the vicious cycle of poverty,
population growth and environmental degradation
persists in most countries of the region.

B.

R esource C onditions and Trends

1. Food
The region is net food importer and reliance on
imports is growing, with food import costs rising at an
average rate of 9.2 per cent per annum during 1986-92.
Average consumption of cereal (dominant food
component in the region), however, remains at one
third of that in the developed countries and average
food availability, as a proportion of required daily
intake, is low in many countries of the region. Average
agricultural productivity, however, is increasing in the
region at a faster rate than population growth, with
yearly increases in cereals production (2.1 per cent),
vegetables (3.0 per cent), fruits (3.4 per cent), oil seeds
(2.0 per cent) which are much greater than in the rest
of the world. Likewise, although rates of increase in
numbers of cattle, buffalo and sheep are relatively
modest, the number of pigs and goats has increased
steadily (2.5-3.3 per cent) in recent years, poultry
breeding has grown markedly by 8.3 per cent per
annum, and fish production has increased by
3.9 per cent. Aquaculture is a further source of
protein for human consumption, of which the region
already accounts for some 87 per cent of world
production. Even so, this appears likely to undergo
further rapid growth, having increased by 14.3 per cent
in People’s Republic of China alone in 1992.
2. Energy Consumption
Energy requirements in the region are increasing
rapidly with industrialisation and urbanisation. Total
energy consumption in the region increased by 4.6 per
cent per annum during 1970-1990 compared with a
global average rise of 2.7 per cent. Commercial energy
consumption was responsible for much of this increase,
rising three and a half times in developed countries of
the region during this period, and being expected to
double between 1990 and 2010.
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Some developing countries in the region obtain
most of their energy from bio-fuels – such as firewood,
charcoal, crop and animal residues – and the
consequence of their over-exploitation is extensive
deforestation, with all the other serious environmental
effects that accompany forest loss. The trend is away
from such traditional fuels, but they will continue to be
important sources of energy for rural populations in
developing countries for at least several decades.
Power generation and transport are the fastest growing
sectors demanding energy, and consequently demand
for coal for electricity and oil for transport, has grown
rapidly. Known natural gas reserves have increased
sharply, however, and its use is expected to increase
greatly in the coming years. The use of nuclear and
hydro power is also expected to grow, particularly in
those countries without substantial fossil fuel resources.
The region uses twice as much energy per GDP
unit as developed countries – a situation which has yet
to be ef fectively addressed, but represents an
opportunity to reduce the rate of growth in energy
consumption by introducing energy efficiency and
conservation programmes.
3. Agricultural inputs
Growth in the area of land under agriculture
between 1981 and 1991 was around 0.2 per cent per
year across the region, but arable land per person
continues to decline due to a faster increase in
population. In the past, forest clearance has provided
significant amounts of new land, but recently increases
have been mostly due to the irrigation of previously
uncultivated areas. The area of land irrigated grew by
over 38 per cent from 1968-1990 and is continuing to
grow at around 2 per cent per year. The availability of
water will become a limiting factor on the expansion of
irrigation, however, as increased intensity of cropping
and diversion to other water uses increase pressure on
the limited fresh water supplies.
Future food production increases will rely
primarily on intensification of agriculture and the use of
fertiliser (especially nitrogen) and pesticides. Fertiliser
use grew by over 350 per cent in the years 1968-1990,
but already it is thought that some countries may have
reached a limit beyond which further application would
be ineffective (see Chapter 9, IV, E). Similarly pesticide
use grew from very little in the 1960s to $2.5 billion
dollars worth annually in the mid 1980s. Imports for
the region are estimated at $1 billion per year currently,
although many countries now meet their domestic
demand and have established export markets of their
own.
4. Forests
The extent of deforestation and the rate of forest
loss are serious region-wide problems, increasing from
2 million hectares lost per annum during 1976-81 to
3.9 million in 1981-1990. The current rate of
deforestation, averaged across the region, is 1.2 per
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cent per year. Commercial logging and fuelwood
production are the dominant causes, but at current rates
of harvesting, Asia’s timber supplies will not last for
more than 40 years; the consequences of allowing overexploitation on such a massive scale would include
land degradation, low soil fertility, loss of biodiversity
and floods and droughts.
Some countries of the region have established a
faster rate of plantation than deforestation (India and
the People’s Republic of China), and overall
reforestation efforts are having some success, in
relieving the pressure caused by growing populations
and commercial incentives. More active protection/
conservation measures, such as restricting logging and
implementing sustainable forestry practices, are,
however, needed. One effective policy measure which
has been used in the region since the 1980s, has been a
ban on the export of unprocessed logs, which has been
instituted by a number of countries, and more countries
are considering similar restrictions.
5. Land
There is increasing population pressure on land
resources in the region leading to unsustainable land
use practices such as forest clearance, expansion on
marginal lands, overgrazing, mono-cropping,
unsustainable mining and inappropriate irrigation. Asia
and the Pacific account for 850 million hectares of land
degraded since 1945, out of a world total of 1.9 billion
hectares (i.e. 50 per cent). The principal causes include
intensive agriculture and irrigation; the pressures
exerted by rural populations living in poverty; the
improper management of industrial wastes; and
deforestation. As all of these factors are still in
existence and even becoming more severe, the rate of
land degradation appears set to continue.
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increase by over 50 per cent between 1990 and 2000
and by a similar amount by 2010, if no effective
abatement measures are taken. Pollution from motor
vehicles (carbon monoxide, unburned hydrocarbons,
oxides of nitrogen and sulphur dioxide) is predicted to
more than double over 1990 levels in many Asian
countries by the year 2000.
2. Water Pollution
Both inland and coastal waters are being
subjected to increased pollution by growing
transportation, urbanisation, industrialisation and use of
agrochemicals. The marine environment is polluted
with oil spillage from shipping, both from routine
operations and from accidents. As the merchant fleet
tonnage in the region has been growing steadily, at
around 100 million tonnes gross per year since 1980,
this threat continues to increase. Inland water quality is
deteriorating due to accelerated siltation, toxic
contamination and acidification and 54 per cent of lakes
and water bodies of the region suf fer from
eutrophication. The major sources of pollution are
domestic sewage, industrial effluents and agro-chemicals,
but mining and discharge of waste water, into water
bodies and onto land, is creating serious surface and
groundwater quality problems in many areas.
3. Solid waste
Increasing population, urbanisation, rising
consumption and changing consumption patterns are
resulting in the generation of increasing amount of solid
waste across the entire region. The total amount of
municipal solid waste generated in the region amounts
to around 700 million tonnes per annum in the mid
1990s. High income countries typically generate twice
the amount per person as middle income countries, and
four times as much as low income countries, because
industrialisation and changing consumption styles
(especially use of plastics and packaging) increase
waste production rates significantly. If the economies
of the region develop as expected, therefore, the total
amount of municipal solid waste will double by 2005
and reach 1,900 million tonnes per year by 2010. It is
estimated that, at present 100 million tonnes per year of

6. Aquatic and Marine Resources
As reported above, there has been steady
increase in fish production (over 3 per cent per annum)
in the past decade, but this has been attained with the
use of unsustainable harvesting practices. Recently,
pollution from land based sources and increasing overexploitation have seriously affected the harvest, and the
FAO reports that many fish stocks have already
reached, or indeed gone beyond, the limit of
sustainable harvest. In the absence of adequate
enforcement of conservation measures, therefore
catches can be expected to decline.
Scarcity, deteriorating quality, and competing
sectoral demands, characterise fresh water resources in
the region. Water stress (where availability of
freshwater is less than 1,700 cubic metres per year per
person) is likely to occur in India and to be close in the
People’s Republic of China, by the year 2025.
Increasing population, efforts to increase food and
other crop production as well as industrialisation will
intensify these problems, especially in countries prone
to droughts and desertification. Projections in selected
countries of the region show increases in water demand
between 1990 and 2000 ranging from 33-158 per cent,
with the increases being mainly attributable to domestic
and industrial demand (see Table 4.4).
7. Biodiversity
It is reliably predicted that biodiversity and
genetic resources are being lost at a high rate through
destruction of ecosystems, and habitats and
monocultural practices, although ef forts at
quantification of these losses are only in the initial
stages. Systematic and coordinated efforts to conserve
biodiversity and genetic resources in the region are
badly needed to address the loss of these irreplaceable
resources, but have so far been limited.

C.

Pollution C onditions and Trends

1. Air Pollution
Air pollution in the region is on the increase,
with urban areas by far the worst affected. Acid
deposition from power generation is expected to

Table 24.4:

ASEAN 4: Foreign Direct Investment, 1990 and 1986 (Per cent Share)
Indonesia

Japan
NIEs
United States
Other countries

Source:

Malaysia

Philippines

Thailand

1990

1986

1990

1986

1990

1986

1990

1986

13.3
34.7

39.8
27.6

12.0
54.9

6.9
25.1

37.1
31.3

28.2
9.6

34.6
60.2

58.2
40.7

0.3

18.6

1.4

3.2

6.0

28.2

15.3

17.2

51.7
100.0

14.0
100.0

31.7
100.0

64.8
100.0

25.6
100.0

34.0
100.0

-10.1
100.0

-16.1
100.0

Dover, R.F. (1993) Japanese Foreign investment and the creation of a Pacific Asia region, in Frankel, A.J. and Kahler, K. eds.
Regionalism and rivalry, Chicago, University of Chicago Press, 1993, p. 168.
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hazardous waste is produced in the region, 90 per cent
of this by India and People’s Republic of China. The
rate of hazardous waste generation is also expected to
increase rapidly in the near future, commensurately
with economic growth and complexity of economic
production.
Except for the developed countries, there is a
lack of collection and disposal services to deal with the
extra waste, although, there has been some success in
involving the private sector in the construction and
operation of high technology solutions such as
incineration and treatment. Most countries are,
however, focusing on low cost and potentially highly
effective techniques for waste reduction and/or
avoidance, including economic instruments and
recycling schemes.

IV.

SU STA IN A B LE D EV ELO PM EN T
R EG IM ES

Asia and the Pacific need rapid economic growth
to provide livelihood to the growing numbers of its
people and to alleviate poverty. The pattern of
development so far, however, and the trends described
in the preceding section, indicate a danger that rapid
consumption of natural resources, growth in energy use
and the production of pollution and wastes may impose
costs on society which offset the benefits of growth.
The challenge of the coming years is for sustainable
growth with environmental protection, to ensure that
growth rates can be maintained and the interests of
future generations are secured.
For rapid but sustainable growth, economic
policies are needed that influence the pace of output
growth, and are tied to policies for human resource
development and for protection of environmental
resources, in so far as these are threatened by rapid
growth in output. Experience in other parts of the
world has shown that where natural resources are
limited, but industrial development is rapid, market
forces will encourage the development of newer
technologies which are more resource conserving. It is
the task of policy makers to make sure that economic
instruments are in place to promote this change.
Successful implementation of sustainable
development therefore depends both on national level
actions relating to regulation, control and incentives
and on international economic order and cooperation.

A.

N ational R egulations, C ontrol and
Incentives

The national efforts aimed at promotion of
sustainable development have taken various forms.
Amongst these, the most significant are command and
control, market based incentives and interventions
aimed at promoting social security (see Chapter 18).
Interventions aimed at securing social security
and public welfare have often taken the form of large
public-sector investments in infrastructure, or of
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24.4:

Promotion of sustainable development is unthinkable without
resource conservation.

subsidised user charges. Such policies may result in
large deficits and/or uncontrolled waste of resources
and are unsustainable in the long-run particularly in
key environmental sectors such as water supply,
sanitation, sewerage, industrial waste management, air
pollution control and housing development.
More promising strategies would be improving
the efficiency of irrigation (an improvement of 10 per
cent in Asia alone would save a volume of water
equivalent to all residential needs worldwide), more
efficient urban water delivery and use, and recycling of
used water. Where users would face increased costs,
involvement of user groups in the design and
management of any new system would be essential.
Similarly, improvements in sewerage systems, including
high-cost capital-intensive projects or cheaper self-help
schemes, could be financed by user charges. Evidence
from Pakistan shows that the willingness to pay for
household sanitation at all income levels is much
higher than had been supposed (World Bank 1992).
Adequate infrastructure and competent
management is a prerequisite for the systematic control
of industrial effluents, but, even when these are in
place, prevention of pollution can be costly. Cleaning
up or treating effluents is generally the most expensive
whilst recycling, or plant or process modification, tend
to be more cost-effective. Inducements to encourage
cleaner technology, in the form of tax rebates or
concessional loans can, therefore, promote the most
cost-effective and practical solutions to industrial
pollution problems, and are increasingly being used in
the region by countries such as India, Republic of
Korea, the Philippines and Singapore. Experience has
shown that coercive measures such as charges, fines
and direct intervention (plant closure is an extreme
example of this) are less effective and penalties are
often poorly implemented (for example, the percentage
collection of fines levied is often very low), or avoided
by facility operators.
The range of remedial, non-price measures to
control air pollution from motor vehicles includes
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improvement in fuel quality standards, instituting
emission standards, improvements in traffic
management, increase in public transport facilities,
parking restraints, etc. Fuel and vehicle taxes and
congestion and parking charges are examples of
market-based measures. Some measures are known to
be effective, for example, cleaner fuel reduces toxic
discharges; better roads reduce dust generation; and
efficient urban public transit systems moderate the
number of vehicles in congested urban areas. Policies
must be designed with regard to specific circumstances,
particularly administrative capability as well as a
balance between punitive action, imposing user
charges, and giving subsidies. Increased environmental
awareness amongst stakeholders would also be an
imperative. Punitive action alone tends to be less
successful than a collaborative effort in which private
industry, and/or the community, sets standards and
guidelines, and takes part in the establishment and
implementation of monitoring mechanisms, law
enforcement systems and user charge collection
procedures (also see chapter 18).

B.

International Support M easures

The world economy interacts with developing
economies of Asia and the Pacific through the twin
channels of trade and finance. Any significant changes
in the international trade and financial regimes have
important implications for the developing economies of
the region, though intra-region flows are becoming
increasingly important on both counts.
The unprecedented growth of global trade and
investment in the 1970s, and the massive recycling of
the petro-dollars, made commercial loans more
available to the credit-worthy economies of East and
South-East Asia, and greatly assisted the development
of those latter economies. Today, the international
economic order is characterised by an increasing desire
for liberalisation in trade and finance, and by an
increasing awareness of global environmental
interdependence. There is of course no conflict
between the objectives of a liberal economic regime
and environment-friendly policies: freedom of trade and
freedom in financial flows implies efficiency in resource
allocation.
1. Trade Regimes
The conclusion of the Uruguay Round and
formation of the World Trade Organisation have led to
a widely shared perception that the world is on the
brink of an era of unprecedented free trade. A number
of studies claim that, as a result, there will be enormous
welfare gains for developed and developing countries
alike: in the region of US$ 200 to 300 billion by the
year 2000-2005 (Schott 1994). Informed assessments, do
not necessarily support this view, particularly with
regard to prospects for developing countries. Early
GATT assessments (based on offers made up to
November 19, 1993) generally indicate that so far, as far

as market access is concerned, developing countries
have put in more than they have got in return. India,
for example, has cut its average trade weighted tariff for
non-consumer industrial goods by 55 per cent, but the
European Union and the United States have cut their
average tariffs to India by only 22 per cent and 18 per
cent respectively.
Clearly, the exports of the rapidly growing East
Asian economies were aided in their earlier phase by a
‘favourable’ trade regime. The open manner in which
the output of protected industry (or subsidised exports)
from these developing countries was once imported by
the developed economies, particularly the United
States, is no longer acceptable in the modern economic
reality. The impending trade regime is not one of free
trade either; but it is one where, unlike previously,
rules are more or less uniformly applied with increasing
intensity (to countries at different levels of economic
well-being) in pursuit of free trade.
Two of the issues that have remained outside the
Uruguay Round are environment and workers’ rights.
The idea of a new post-Uruguay ‘round’ on
environment and trade has been mooted but, if any
resultant environment and trade code is to gain wide
acceptance, it is important that it is not perceived as a
constraint on the development aspirations of the
poorer, but resource-rich economies.
2. Financial Liberalisation and Capital Flows
The global financial sector is moving firmly in
the direction of increased liberalisation, though the time
frame of developments is uncertain. Current trends
show that portfolio flows and foreign direct investment
are claiming an increased share of the capital flows to
the developing world. Also, increasingly, businesses in
the developing world are tapping the bond markets in
the world’s financial centres.
This new pattern of external finance confirms the
rapidly growing resurgence of private flows,
complemented by limited official non-concessional
finance, in supporting economic reforms and
stabilisation in a large number of developing countries
(Financial Times 1994a). Commercial banks of the
OECD economies are struggling to maintain capital
adequacy ratios, while demand from private sector
borrowers in the developing economies is strong.
Credit ratings have helped countries obtain bond
finance: five of the seven developing countries that
have investment grade rating are from Asia, namely the
People’s Republic of China, Indonesia, Republic of
Korea, Malaysia, and Thailand. It is to be expected that
foreign firms would import up-to-date environmentally
sound technology into host countries and agree
appropriate environmental standards with local
affiliates.
Although the conclusion of the Uruguay Round
has removed some of the uncertainties of international
trade, competition for developed country markets for
manufactures exports is increasing and other
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uncertainties are beginning to emerge. The increasing
trend towards regionalism in world trade has muddied
the prospects of a successful export-led industrialisation
strategy by other countries. Nevertheless, whilst the
establishment of the European Union, NAFTA and other
regional trading blocs may pose problems, these may
be offset by the emergence of similar arrangements like
ASEAN and SAARC in the Asian and Pacific region.
Despite the strong advocacy of Agenda 21,
official development assistance and concessional
finance for development is becoming harder to obtain.
Increasingly, development finance is available only
from financial markets at commercial rates, which limits
its accessibility for poorer countries and discourages
loans for purely environmental projects.
3. Regional Cooperation
Economic integration is already taking place in
the Asian and Pacific region without any formal
institutional structure. Three geographical regions in
particular are seeing a rapid growth in intra-regional
trade: the ‘golden’ triangle, comprising Singapore and
parts of Indonesia and Malaysia; the People’s Republic
of China Zone, comprising Hong Kong and the
People’s Republic of China; and the Yellow Sea area,
comprising Japan, the Republic of Korea and
northeastern provinces of the People’s Republic of
China. Intra-industry and intra-firm cooperation,
fuelled by foreign direct investment, is broadbasing
production across countries with components of
particular goods being produced increasingly in
different countries. Foreign direct investment is
supported by export promotion and import
liberalisation.
Japanese foreign direct investment in Asia and
the Pacific has increased more than three-fold during
1886-93 and, in 1994, Japanese investment in Asia is
expected to account for 37.5 per cent of the total
foreign investment. The first generation East Asian
NIEs recently surpassed Japan as investors in some of
the South-East Asian economies. The direct foreign
investment from these newly industrialising economies
(NIEs) now equals that from Japan in Indonesia and
Thailand is a prominent investor in Viet Nam (Table
24.4). These developments show the regional linkages
driven by private business.
In South-East Asia, the perception of shared
economic and political interest has made the subregion
a distinct economic and political entity. The formation
of ASEAN has promoted regional security and a
conducive atmosphere for the incorporation of the
subregion into the world economy. It has also led to
the formation of an environmental sub-group – ASEAN
Senior Officials on Environment (ASOEN) – to develop
cooperative programmes on environment (see chapter
18). This may provide a model for the whole region to
address those environmental issues, such as
establishment and maintenance of transborder reserves,
protection of migratory species, marine fisheries
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conservation, etc., which require international
cooperation. Otherwise, most regional environmental
programmes so far have involved only short term
activities such as training, information exchange,
inventories, surveys, and public awareness activities.
The best candidates for a truly regional response,
however, involve some kind of a regional shared
concerns.
One such example is the transborder reserve in
Borneo on the border of Sarawak and Kalimantan.
Established only in 1994, the reserve could serve as a
model to all other countries of the region which share
areas of high biological values. This transborder reserve
extends over an area of almost 800,000 hectares which
fall within territories from distinct political jurisdictions.
Their incorporation into a single management unit was
achieved through a bilateral agreement between
Malaysia and Indonesia in recognition of the
importance of maintaining the integrity of an
ecosystem. A similar initiative is the establishment of
the first ASEAN Transfrontier Marine Turtle Sanctuary
(Box 24.1).
An outstanding opportunity for regional
cooperation in shared resources has been utilised by
those countries that house the watersheds of the
Mekong River. These countries include Thailand, Lao
People’s Democratic Republic, Cambodia, Viet Nam,
Myanmar, and the People’s Republic of China (Yunnan
Province). This group of countries is now called the
Greater Mekong Subregion (GMS). The logic of using
the Mekong watershed as a planning unit was the
rationale for establishing the Interim Mekong Secretariat
in 1957. Initial progress in networking and exchange of
information among the member countries has enhanced
considerably in recent years. Technical assistance by the
Asian Development Bank in support of economic
cooperation in the Greater Mekong Subregion is
promoting further cooperation on environmental issues,
including projects involving institution building,
management of wastes and hazardous substances,
management of natural resources and sustainable
forestry.

V.

PRO SPEC TS FO R SU STA IN A B LE
D EV ELO PM EN T IN TH E 21ST
C EN TU R Y

Asia and the Pacific is projected to continue with
its high rates of output growth. Such growth is basic to
providing employment and for making available
resources for infrastructure development, human
resource development, and for increasing access to
basic amenities – which also has the effect of improving
the environment. The projections for the three years
1995, 1996 and 1997 show a tendency towards
convergence of growth rates between different
subregions as well as between countries within a
subregion. If these projections hold, the economic
growth performance of South Asian economies will be
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B ox 24.1:

First A SE A N Transfrontier M arine Turtle S anctuary

The proposed sanctuary is in the Philippine –
Malaysia Turtle Islands. These group of islands together
with the Berau islands in East Kalimantan are one of the
few major green turtle rookeries in the world. They
constitute the only breeding aggregation in the ASEAN
region and is a single well defined rookery. The turtles are
under severe threats from the mass harvesting of turtle eggs
which has been going on for decades. In the period from
1951-1990 there was a decline of 88 per cent of egg
production. Because of lack of funds and expertise the
management schemes in the turtle islands are inadequate.
Without a new regime of management the population of
green turtles will almost certainly continue in its precipitous
decline.
In 1977 the Turtle Islands National Park was
established covering the Sabah portion of the Turtle Islands.
On the Philippine side, the Turtle Islands has been selected
as one of the ten priority sites for the Integrated Protected
Areas System project. Work is now on going for the
eventual proclamation of the islands as a national park. At
the same time, and in partnership with NGOs the first steps
in the direction of the Transborder Marine Turtle Sanctuary
have been underway for almost two years now.
What is interesting in this transborder initiative is
that the activities are along the track of the principles of
Agenda 21. It is therefore proceeding like a well-planned

close to that of the East Asian economies by 1997.
Long term projections indicate that by 2003 the People’s
Republic of China will consolidate its position as the
second largest economy in the world, and the region
will emerge as the largest economic zone in the world
(Noland 1995). (Table 24.5).
Continuing economic growth and increasing
population characterise the Asian and Pacific region as
it enters the 21st century. Prospects for sustainable
development of the region depend on how the
demands that these generate are met. The rate of
population growth (see Chapter 7) directly creates
pressures on the use of land, water and other natural
resources. Population size also determines the demand
for basic amenities such as access to water, sanitation,
health and education, whilst the distribution of
population between urban and rural areas affects the
distribution and quality expectations for these amenities.
Economic growth implies a shift to higher
productivity activities; thus agriculture sector’s share in
output and employment is expected to decline as there
is a shift to industry. This in turn implies increasing use
of energy, especially coal: a major source of pollution.
Although its share is declining, it is projected to account
for almost 50 per cent of all energy use in the region as
far as into the future as 2030, (See Chapter 11).
Growth of the industrial sector invariably occurs
in clusters in and around major cities. The shift to
industry and services, therefore, involves migration of
the labour force from rural areas to urban locations

response to the challenge of preserving the Turtle Islands.
Scientific and sociological studies have been going on since
the late 1970s. The Philippines and Malaysia have been
cooperating with one another in these studies. There have
been tagging and monitoring activities for more than a
decade. Hatcheries are being operated in three of the
islands. The traffic in turtle eggs between the islands and
the nearby markets in Sandakan and Zamboanga is being
monitored by the research team.
Having established the scientific foundation of the
problem, official meetings are now being held to launch the
marine sanctuary and maintain it on a sustainable basis. The
first ASEAN Symposium Workshop on Sea Turtle
Conservation was held in Manila in December, 1993. A
Regional Sea Turtle Conservation Programme was adopted
and the workshop paved the way for further activities on
the transborder marine sanctuary. A Memorandum of
Understanding between Malaysia and the Philippines has
been drafted. By 1996, the transborder marine turtle
sanctuary will be a reality. It will be under a legal regime
covered by a bilateral treaty. There will be a management
structure and financing mechanism. The establishment of
this sanctuary is an important contribution to the attainment
of the goals of regional cooperation for achieving sustained
development.

and, unless measures and policies are in place to
promote sustainable development of cities, rapidly
increasing urban ratios can strain the social and
physical infrastructure and worsen the often precarious
environment situation. Conversely, rapid industrial
development and growth also offers an opportunity for
policy makers to encourage the use of newer
technologies which are less environmentally harmful
than the older ones (see Chapter 8).
In summary, while economic growth intensifies
pressures on scarce natural resources and the potential
for polluting emissions and discharges, it also creates
financial resources and promotes technological
improvement (Box 24.2). Where such resources are
24.5:

Development with nature is the key to sustainable development.
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Table 24.5:

Estimates and Projections of Output Growth

Country/Territory

Annual Output Growth (%)

People’s Republic of China

1994

1995

1996

Share in World Income
1997

1993

2003

10.9

9.5

8.6

8.2

8.8

13.0

Hong Kong

5.6

5.5

5.0

5.0

0.6

0.7

Republic of Korea
Singapore

8.1
9.1

7.6
7.6

7.1
7.5

6.9
7.0

1.5
0.3

1.9
0.4

Indonesia

6.9

6.9

7.0

6.8

0.9

1.3

Malaysia
Philippines

8.5
4.7

8.2
5.9

8.0
6.4

8.0
6.6

0.4
0.4

0.6
0.5

Thailand
Islamic Republic of Iran

8.4
2.6

8.3
2.8

8.2
3.7

8.1
4.5

0.8
n/a

1.2
n/a

India

5.4

5.6

5.5

6.5

n/a

n/a

Pakistan
LDC Asia*

5.1
5.4

5.7
5.7

5.9
5.8

6.3
5.9

n/a
n/a

n/a
n/a

Other developing Asia**

5.1

5.2

5.3

5.6

n/a

n/a

Australia

4.7

4.0

3.7

2.6

2.2

2.0

Japan

0.6

2.1

2.8

2.9

8.8

8.1

All Developed Countries

2.1

2.7

n/a

n/a

n/a

n/a

All Developing Countries

5.3

5.8

n/a

n/a

n/a

n/a

South and East Asia

6.3

6.4

n/a

n/a

n/a

n/a

The 1995 estimates and the projections for 1995, 1996 and 1997 have been provided by United Nations (1995) Project Link, World
Outlook, May. The world income shares of 1993 and 2003 are from Marcus Noland (1995), Implications of Asian economic growth,
Working paper no. 94-95, Institute for International Economics, Washington D.C.
Afghanistan, Bangladesh, Lao People’s Democratic Republic, Nepal and Western Samoa.
Brunei Darussalam, Myanmar, Fiji, Macau, Papua New Guinea and Sri Lanka.

Sources:

*
**

B ox 24.2:

R apid E conom ic D evelopm ent and E nvironm ental S uccess in S ingapore

The experience of Singapore cautions against
making environmental prophecies. Thirty years ago this
city state had appalling environmental conditions. In 1959
more than a quarter of a million people were crammed into
the Central City Area of Singapore, which suffered from
overcrowding, filth and lack of sanitation and chaotic
traffic. The harbour was severely polluted. Diseases such
as tuberculosis were common and the rates of infant
mortality were high.
These conditions have been virtually eliminated by
now. From 1960 to 1980 Singapore’s economy grew at an
average annual rate of 9 per cent. The public authorities
constructed 180,000 dwelling units over 1961 to 1985.
These were sold to the occupants and 84 per cent of the
population now lives in publicly constructed apartments.
Related urban developments include open spaces,
recreational facilities and the provision of social services.
Well planned use of the Island’s scarcest resource, land,
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was ess ential in atta ining the hi gh quality urban
environment in Singapore. Since 1970 specific
environmental control legislation has been introduced.
Singapore has not only halted the degradation of its
physical environment but has also achieved a ‘clean and
green city’ image. A recent study ranks Singapore as one
of the most livable among the largest cities in the world
based on a wide range of economic, soci al and
environmental criteria. Infant mortality, for example, is
below that of New York and London.
Singapore’s experience shows that urba n
environmental deterioration is not inevitable. Economic
growth, a massive public housing programme and good
planning have turned the city into an environmental model.
Source:

G. Thomas Kingsley, Bruce W Ferguson, and Blair T
Bower with Stephen R Dice, Managing Urban
Environmental Quality in Asia, (Washington D.C.,
World Bank, 1994).

EC O N O M IC D EV ELO PM EN T A N D EN V IRO N M EN T: TR EN D S A N D PRO SPEC TS

used to reduce poverty, provide basic amenities and
services, or directly for conservation; and where the
regulatory environment rewards efficient and clean
technology, the net result can be environmental
improvement. Effectiveness of policies pertaining to
resource and environmental management is therefore
the key to whether high rates of economic growth can
be sustained, without imposing disproportionate and/or
unacceptable costs on the environment.

V I. C O N C LU SIO N
The Asian and Pacific region’s reputation for
economic dynamism is well founded. The record
performance of past years and projections for the
future, indicate a continued momentum for economic
growth. The growth performance varies widely between
subregions, however, and, despite recent growth, the
majority of the world’s absolute poor still live in Asia.
An area of concern to all countries in the region
is protection of environment and promotion of truly
sustainable development. The previous chapters of this
document have detailed a trend towards increased air
and water pollution, particularly in urban areas; loss of
fertility of farmlands; and unsustainable use of forest,
fisheries, mineral and energy resources. Most countries
in the region have introduced measures to protect the
environment, to reduce pollution and to control the rate
of exploitation of resources; but so far, success has
been limited and patchy. Key cities in the region seem
to be growing beyond the capability of municipal
authorities to supply them with social and physical
infrastructure, and yet rural-urban migration continues
unabated.
Projections for future economic growth may be
optimistic, but these are based on macroeconomic

parameters, and do not take physical resource
constraints into account. Considerable deterioration in
the environment has already taken place in achieving
rapid economic growth. The pursuit of economic
development must in future ensure that environmental
damage and resource depletion do not compromise the
prospects for future growth and that the interests of
coming generations are secured.
Already, national efforts are underway for
promoting sustainable development. These are based
on command and control mechanisms, such as punitive
actions; market-based instruments, such as user
charges; and interventions for social security and public
welfare, such as subsidies. Achieving an effective
balance between these various approaches and
increased environmental awareness amongst decision
makers and the general public is essential to the
success of national strategies.
At the international level, freedom of trade and
financial flows tends to promote efficient allocation of
resources. This tendency can be reinforced by
international agreements and regulations, but it is
important that any proposed instrument on
environment and trade should not be perceived as
tending to arrest development in the poorer, but
resource rich, economies. More official development
assistance or concessional finance for development,
strongly advocated in Agenda 21, is also needed
because access to international commercial markets for
poorer countries is limited, discouraging loans for
environmental projects. A good omen for sustainable
development in Asia and the Pacific is the increased
regional cooperation for both economic integration and
environmental protection. This needs to be promoted
further in coming years.
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25.1

Development without pollution and deterioration of environmental resources poses a daunting challenge to the
Asian and Pacific region.
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I.

IN TRO D U C TIO N

The environmental challenges as reported in the
1985 State of the Environment Report in Asia and the
Pacific persisted and remained unmet by 1995. Ten
years later and three years after the Earth Summit, very
little has been achieved by way of reversing the
seriously deteriorating environmental trends in the
Asian and Pacific region. The same will most likely
continue up to the next century. The average
economic development in the region, as measured by
the traditional GDP per capita showed progress. It has
tripled in the past 20 years. However, there are serious
distributional distortions in human welfare – the poor
are poorer and the rich, richer. Environmental
conditions, in general, as presented in the 1990 report,
have become worse. The population of the region
which is the primary driving force of environmental
change increased by more than 230 million (equivalent
to the population of United States) in the five-year
period 1990-1995. This is compounded by an over-all
expansion of economic activities. Not only are there
new challenges, most of the old ones (ESCAP, 1990)
have become more formidable. Fortunately, however,
the policy environment and the instruments for their
solution have also evolved.
Agenda 21 of United Nations Conference on
Environment and Development (UNCED) 1992 which
took almost two years of deliberations by governments,
UN agencies and Non-Governmental Organisations
(NGOs), provided the world with a pragmatic approach
for achieving sustainable development. The Convention
on biological diversity, the Framework Convention on
Climatic Change and the Final Act of Uruguay Round of
GATT while raising a number of action-related issues,
created new challenges, particularly for the developing
countries, not only relating to the local but also to the
global environment. Based on these newly emerged
perceptions and the analysis in the previous sections of
this report, this chapter discusses the prevailing,
evolving and the foreseeable challenges faced by the
Asian and Pacific region.

II.

PO LIC Y C H A LLEN G ES

The State of the Environment Report presents a
portrayal of degraded environments in Asia and the
Pacific. What is perhaps necessary to emphasize is that
the brunt of the negative impacts on human health and
livelihoods is borne by the poor while the major part of
the benefits of the economic growth that causes most of
the environmental deterioration goes to the rich. The
rich can buy air conditioners, private cars, suburban
and second homes, electric cookstoves, bottled water,
and luxurious bathrooms. The poor are bonded to
degraded environments that produce less and less for
their subsistence and in many cases become hazardous
to their health.
It is sobering to realize that according to the
World Bank, four million children in the world died last
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year from acute respiratory diseases brought on by air
pollution while almost another four million died from
diarrhoeal diseases caused by dirty drinking water. A
large number of these children lived in the Asian-Pacific
region and most were poor. The magnitude of poverty
and its impacts on environment therefore make it both
a policy challenge as well as a cross-sectoral issue.
Agenda 21 sees “Enabling the poor to achieve
sustainable livelihoods” as providing an integrating
factor that addresses issues of development, sustainable
resource management and poverty eradication
simultaneously. Agenda 21 sets four objectives as
follows.
•
To provide all persons urgently with the
opportunity to earn a sustainable livelihood.
•
To promote adequate levels of funding and focus
on integrated human development policies,
including income generation, increased local
control of resources, local institution
strengthening and capacity building, and greater
involvement of NGOs and Local Government
Units (LGUs) in projects and programme
implementation.
•
To develop for all poverty-stricken areas
integrated strategies and programmes of sound
and sustainable management of the environment,
resource mobilization, poverty eradication and
alleviation, employment and income generation.
•
To create a focus in national development plans
and budgets on investment in human capital,
with special policies and programmes directed at
rural areas, the urban poor, women and children.
Environmental problems are created by both
under-development (contributing to poverty) and
unsustainable development. Therefore, the most
important policy challenge to the region is the
integration of social and environmental considerations
into development planning. This brings in the issues of
fiscal and economic policies, inter-sectoral allocations
of resources, environmental standards and regulations,
infrastructure and skilled worker availabilities, and use
of a wide range of economic instruments.
At the national level, the most daunting
challenge is not only to guide the overall development
process on a sustainable path but also to promote
vertical coordination between various tiers of the
government at national, provincial and local levels as
well as horizontal coordination between the key sectors
of the economy. The process of plan formulation
should involve intensive deliberations on those aspects
of sustainable development most relevant to national
priorities and extensive participation of the public in
giving their views and suggestions on adoption of
appropriate means to accomplish sustainability.
An essential aspect of such plans, and one often
omitted in practice, is examination of such crosssectoral issues as fiscal policies, budgetary priorities,
trade and investment policies, specific technology
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needs, research and development, and roles of transnational corporations and international capital flows.
Comprehensive analytical procedures for prior and
simultaneous assessment of the impacts of decisions on
social and environmental aspects of sustainability need
to be applied not only at the project and sectoral levels,
but also in the analysis of programmes and policies
including macro-economic policies.
The sectoral planning also needs revamping. It
should closely analyze the links between the sector in
question and the rest of the economy, for example,
energy planning should take into account needs of
transport, industry and agriculture; as well as input
requirements of the energy sector, and economic and
equity impacts of energy prices and availability as well
as security of supply. Within the sector, it should
consider interrelationships among the sources of
energy e.g. coal, oil, natural gas, biomass, and
renewables; their costs, environmental impacts and
other trade-offs.
Another pressing challenge in sectoral planning
is the need to restructure a number of sectors to put
their trajectories on a sustainable path. This demands
breaking with the dominant paradigms used and
promoted by the industrialized countries – paradigms
that have amply proven their inefficiency, their
proclivity to produce prodigious amounts of waste, and
their inappropriateness where sustainable livelihoods
for large numbers of poor people are an overarching
policy concern.
Project-level examination of environmental and
social issues, as currently performed, are very limited as
can be illustrated with respect to power projects where
thermal power plants are normally assessed only for the
one proposed design’s impact on air and water quality.
The Environmental Impact Assessment (EIA) typically
shows compliance with relevant ambient standards,
using mitigation options if necessary, and there the
matter is closed. An analysis of actual impacts
(on human health or the viability of an ecosystem for
example) is rarely performed. Generally there is little
detail presented regarding impacts at alternative sites;
alternative generating mixes for the sector, demand-side
options, end-use or power system ef ficiency
improvements, pricing policy, or energy sector policies
that might lessen the need for the power plant, being
considered, are very rarely evaluated. There is thus a
challenge not only to broaden the use of EIAs
(and social assessments as well) at the project level, but
also to embed such use in broader contexts at crosssectoral and national levels.
Whether it is a national policy, a sectoral
programme or a development project, ultimately the
challenge is to incorporate environmental costs in the
decisions of producers and consumers and to reduce
the tendency to treat the environment and natural
resource capital as “free goods” that can be degraded at
will because external costs can be passed on to the

society at large or to future generations. The issue lies
in reflecting the relative scarcity and total value of
resources and the costs of environmental pollution in
their pricing.
It is useful to emphasize that “removal of
subsidies” as used by economists means merely
reflecting economic costs in prices; it does not include
the internalization of externalities. Therefore, when
economists report that fertilizer prices in Indonesia or
electricity prices in People’s Republic of China are at
near-economic levels (for fertilizer at international
market levels, for power at the long-run marginal cost of
supply) they are reporting favourably upon achievement
of only the first step toward rational pricing. The next
step is to include in the costs of fertilizer in Indonesia,
the environmental implications for ground and surface
water quality and for long-term changes in soil fertility
and texture; and in the costs of power in People’s
Republic of China particularly the health and
environmental costs of the emissions from coal-burning
power plants, the costs of climate change brought about
by CO2 released to the atmosphere, the environmental
and social costs of hydropower schemes, and the
environmental and health costs of the mining and transport of coal and other fuels used in generating power.
Royalties on the extraction of natural resources
such as timber and minerals are often imposed by
governments. They are, however, often set too low to
reflect the true resource value and thus deprive
governments of much-needed revenue and serve as
incentives to over exploit natural capital. This has been
the case in Papua New Guinea, Indonesia, Malaysia,
Thailand and the Philippines where timber extraction
has been unsustainable while royalties have fallen far
short of their economically optimal levels (Steele and
Ozdemiroglu, 1995). Rarely if ever does the price of
tropical logs reflect scarcity value, replacement value or
the environmental costs of logging.
A major challenge facing the region thus is to
adopt appropriate economic instruments and
procedures for the valuation of resources in the
accounting system. Natural resource accounting, let
alone implementation of wholly new and more
appropriate measures for assessing social and
environmental progress, is in its infancy in the Asian
and Pacific region although a few countries; such as,
Indonesia, Papua New Guinea and Philippines have
been the subject of pilot projects and research is
on-going in other countries, especially India.
In spite of recent interest in their use in
developing countries, economic instruments and market
incentives have not been extensively utilized. The
challenge is to carefully examine actual experience and
the requirements for effective implementation before
adopting economic instruments as a solution to serious
pollution and resource degradation problems. They
can serve as useful adjuncts to regulation and they
should be promoted as such.
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25.2:

Breaking the vicious cycle of poverty and environmental
degradation is the biggest challenge.

Monitoring and evaluation of the state of the
environment and sustainable development poses
another major challenge. This is an essential component
of any attempts to integrate environmental and social
concerns into development planning. This needs to be
done systematically and periodically: according to a
rolling schedule. Regular reviews of the human
development, poverty alleviation, status of women,
rights of children, indigenous peoples, environmental
and natural resource degradation and depletion
situations should be scheduled and undertaken. In
most of the larger countries these can be undertaken on
provincial and sectoral bases.

III. C RO SS-SEC TO R A L C H A LLEN G ES
A.

Population, Poverty and
C onsum ption

Among cross-sectoral issues, the most daunting
challenge is posed by the prospects of the doubling of
population in the next forty four years. There will be
3.3 billion more people in the Asian and Pacific region.
The world has never seen so large an addition to
numbers of the human species in such a short time.
The growth is unprecedented and there will be
surprises that one can not even guess today. The
requirements for food will double and the need for
water and sanitation will quadruple. The consumption
of energy and manufactured goods will increase five
folds. There will be unprecented threats to habitats and
forest resources. Pollution may increase tenfold. In
terms of sustainable development, closely related to the
question of demographic growth is the issue of poverty
alleviation. The interrelationship between demographic
growth and poverty can be gauged from the fact that
the significant reduction observed in the percentage of
population below the poverty line in the region do not
translate into similar decreases in total number of
absolute poor.
The countries that have achieved relative success
in reducing poverty; such as, People’s Republic of
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China (Box 25.1), the Republic of Korea, Singapore,
and even Indonesia and Malaysia, have relied on a
number of specific, poverty-targeted programmes and
policies to supplement economic growth in reducing
the incidence of poverty. Yet even in some of these
countries, disparities in income remain, and seemingly
intractable pockets of poverty persist. The concept of
sustainable livelihood provides a useful framework to
measure progress in reducing poverty. This concept
seeks to: “enable (poor people) to get above, not a
poverty line defined in terms of consumption, but a
sustainable livelihood line which includes the ability to
save and accumulate, to adapt to changes, to meet
contingencies, and to enhance long-term productivity.
(Such thinking) sees sustainable development as
achievable by securing more and more sustainable
livelihoods for the critical group of the very poor, thus
stabilizing use of the environment, enhancing
productivity, and establishing a dynamic equilibrium ...
of population and resources. It seeks to create and
maintain conditions in which very poor and poor
people become less poor and see benefits for
themselves in sustainable development.” (Chambers,
1988).
Resource access is an issue intimately coupled
with both poverty alleviation and environmental
sustainability. It is related to but different from the
broader issue of distribution. The challenge therefore is
to examine fiscal and other macro-economic policies, as
well as the directions of development programmes and
project spending, to determine the distributional
implications of welfare policies. Moreover, innovative
means would need to be devised to e nhance
community empowerment through increased local
control of resources.
More people live in abject poverty on the earth
today than ever before despite the fact that world GNP
has quintupled, global per capita consumption of
copper, energy, meat, steel, and timber has doubled, of
cement and cars quadrupled, of plastics quintupled,
and of aluminum septupled. The table 25.1 presents
consumption ratios for selected commodities for USA
and India which have dramatically different
consumption patterns. It is obvious that the level of
consumption is much lower in India. However, if
Indians start emulating Americans in consumption
patterns, it may lead to a disaster. The challenge
immediately manifest from this table for a developing
country is to attain material welfare for its population
without indulging into unsustainable consumption
patterns prevalent in the developed countries.

B.

H um an H ealth

An epidemiological transition is currently
affecting many countries of the Asian and Pacific
Region, resulting in an increasing number of deaths
related to modern (degenerative) illnesses, and
persisting high death rates due to traditional diseases.
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B ox 25.1:

Sustainable D evelopm ent in People’s R epublic of C hina

Sustainable development is as much about people
as it is about natural resources. Compared with most poor
countries, People’s Republic of China has made great
strides toward meeting the basic health, educational, and
nutritional needs of its citizens during the past four
decades. Improvements can be seen in various indicators of
quality of life such as absolute poverty, infant mortality, and
life expectancy. People’s Republic of China’s wealth is
distributed relatively equally. Overall, the richest twenty per
cent in the country have six times the income of the
poorest 20 per cent. This compares favorably with the ratio
of 32 to one found in Brazil and almost nine to one in the
United States. People’s Republic of China has also improved
the health of its citizens in recent decades. As a result of
various efforts, infant mortality fell from 150 per thousand
in 1960 to 69 per thousand in 1970, 41 in 1980, and just 27
in 1992 close to Thailand’s level of 26. A baby born in
Shanghai now has a better chance of seeing his or her first
birthday than the one born in new York City. The share of
Chinese living in absolute poverty fell from one third to less
than one tenth between 1978 and 1985 comprising at least
70 million people-more than the population of Brazil or
Russia. The decrease in the number of Chinese living in
absolute poverty can be traced to agricultural reforms,
which raised rural incomes by more than 130 per cent.

While meeting the basic needs of its citizenry,
People’s Republic of China has also demonstrated its
willingness to work and spend for environmental
protection. In 1993, the country spent 0.7 per cent of its
GNP on environmental protection, compared with
3 per cent in Japan and 3.4 per cent in the United States. As
a follow up to the 1992 Earth Summit, the government has
issued People’s Republic of China’s Agenda 21, a severalhundred page action plan with 62 pilot projects.
During the next few years, People’s Republic of
China will be at a historic crossroads that will help
determine the welfare of hundreds of millions of Chinese
and perhaps billions of non-Chinese as well. The country’s
energy policy, for instance, may be an essential part in a
global effort to making the early transition towards a moreenergy efficient planet by avoiding investments in obsolete
energy and industrial systems.
Factors such as a large population and rapid
economic growth and shortage of resources in a country,
demand that it should chart a sustainable development path
in the twenty-first century. This is, no doubt, a daunting
challenge, but the example of People’s Republic of China
shows that it appears to be well equipped to face it. If it
succeeds, it could become a shining example for the rest of
the world to admire and emulate.

People’s Republic of China and India: Selected Social
Indicators.
Category

PR China India

Income Equality (ratio of top to bottom fifth)
Daily Calorie Intake (calories per person)
Adult Literacy (per cent)
Higher Education (per cent)
Total Fertility Rate (births per woman)

Sources:

6.5

4.7

2,640.0 2,230.0
80.0
50.0
1.7
2.0

6.4
3.6

Infant Mortality (deaths per thousand live births) 27.0

77.0

Life Expectancy (years)

62.0

69.0

1. ESCAP (1995). Population Data Sheet.
2. World Watch Institute (1994). Vital Signs.

On the one hand, the scarcity of clean water and the
inability of local authorities to meet the rising demand
for sanitation have been responsible for the persistence
of infectious, parasitic and vector-borne diseases such
as diarrhoea, malaria and schistosomiasis. On the other
hand, water, air and noise pollution resulting from
industrial activities and the increasing use of
agro-chemicals have intensified the incidence of cancer,
diseases of the nervous system and cardio-vascular
diseases. Changing lifestyles have also had a harmful
impact on human health, exacerbating mortality and
morbidity caused by psychological and stress-related
illnesses.
On the positive side however, life expectancy
has improved substantially since the early 1980s, rising
from an average 60 years in 1980 to 65 years in 1995.

Moreover, infant mortality rates in the region have
reduced significantly showing the beneficial effects of
immunisation programmes and enhanced post-natal
medical treatment.
However, progress still has to be made if loss of
human lives and human morbidity are to be alleviated
and populations given a chance to reach their full
potential. The challenge is to focus on preventative
rather than curative health policies, making sure that
efficient cooperation occurs between all relevant sectors
(e.g. housing and sanitation, industry, agriculture etc.)
so as to design policies and programmes based on
cross-sectoral research. Moreover, primary healthcare
policies need to be revised and reinforced in order to
better target those groups most at risk of environmental
diseases (e.g. young children, elderly people, pregnant
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Table 25.1:

Consumption Ratios for Selected
Commodities in USA and India

Product

Per Capita Consumption:
USA/India

cereals

6

milk

4

meat

52

sawn wood
paper

18
115

fertilizer

6

cement

7

copper

245

iron and steel

22

aluminum

85

inorganic chemicals
organic chemicals

54
28

cars

320

commercial vehicles

102

Parikh J. et al (1991).

Source:

women, and certain occupational groups such as
farmers, industrial, transport and mine workers).
Infrastructure maintenance should also receive greater
attention in an effort to avoid unnecessary water
leakages and to better drainage. Last but not least,
greater emphasis should be placed on health and
hygiene education in the community.

C.

M anaging N atural D isasters

Natural disasters can have catastrophic impacts
on environmental conditions in the countries of the
Asian and Pacific region. Their impact can be
quantified both in terms of loss of human lives as well
as destruction of scarce resources, most needed for
social and economic development. Both natural forces
and human-induced factors are at the source of natural
disasters. Poverty and population pressures have been
responsible for pushing communities into hazard prone
areas. This combined with environmental degradation
and lack of preparedness has contributed to the
escalation of damage due to natural disasters.
In recent years, efforts at the national and
regional levels have been geared towards minimising
and/or mitigating the impact of natural hazards on
populations. Modern technologies now allow more
accurate forecasting and early warning, particularly in
the case of climatic and volcanic hazards. In addition,
post-disaster relief operations have also significantly
improved.
However, progress still remains to be made in
planning controls, relocation of people, and inter-regional
cooperation. It is important to note that response
strategies to natural disasters are most effective when
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implemented at the local level, and that communities
should always be kept well informed about what to do
and where to go in case of arising danger. The main
challenge is to create community awareness and
education programmes about warning systems which
lies at the core of disaster-preparedness. Regional
cooperation also has a significant role to play in
combatting the severe impacts of trans-national natural
disasters. Closer regional cooperation would be
particularly beneficial in relation to the risk of flooding
in large river basins spanning two or more countries,
where human activities upstream can have major effects
on downstream communities.

D.

Involvem ent of C om m unity and
M ajor G roups

Poverty alleviation and the widespread provision
of basic needs, human development, environmental
protection and natural resources conservation can most
effectively happen only with active and informed
participation of community and major groups. Local
people know their localities: their soils, water points,
micro-climates, biomass productivities, plant and animal
species and their uses, a range of traditional
technologies and techniques for survival, and their own
norms of interpersonal behaviour. The challenge lies in
promoting community participation in project planning,
design, operation and maintenance; as well as in
building upon local knowledge, incorporating user
preferences, creating a sense of ownership among users
and including the following fundamental components
in a community-driven approach to sustainability.
•
Empowering women through full participation in
decision making.
•
Respecting the cultural integrity and the rights of
indigenous people and their communities.
•
Promoting grass-roots mechanisms to allow for
the sharing of experience and knowledge among
communities.
•
Giving communities a large measure of
participation in the sustainable management and
protection of local natural resources.
•
Establishing a network of community-based
learning centres for capacity building for
sustainable development.
The first four of these require strong commitment
and may have profound political and administrative
consequences. Most governments are only beginning
to implement these ess ential components of a
sustainable development strategy. Although public
participation is universally supported in principle, the
practice is not easy. Most development planners and
project designers agree, as an abstract proposition at
least, that participation of people impacted by a project
should be an element in the planning for and
implementation of the project. Beyond generalities,
however, there is a wide divergence of definitions of
“public participation.” “Public” can mean local leaders
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with no democratic legitimacy; “participation” can mean
activity as paid labourers. In the situation prevailing in
many rural areas of the region, elites usually control
“communities”, “cooperatives”, and “user groups”.
Approaches to the formation of homogeneous groups
can lead to empowerment through enhanced decisionmaking autonomy, local self-reliance, direct
(participatory) democracy, and experiential social
learning, and this may be key to socio-economic
development.
The concepts of public participation should go
beyond the use of NGOs and local government units
(LGUs) as service providers to address the more
fundamental issue of community empowerment. This
requires democracy and local control of resources. It
also requires ensured and enforced equal rights for all,
including minorities, indigenous people, and most
especially women. Pilot projects in undertaking locallevel planning with a participatory emphasis are
underway in a number of countries in the Region.
These as discussed in previous chapters have, in some
instances, made creative use of agro-ecosystems
analysis, participatory rural appraisal, and participatory
action research as planning and participatory tools.
Concerning women’s involvement in natural
resource utilization and management, a major future
challenge in development work is not just to increase
their participation but to see that they are not excluded
and marginalized in the process. As a study of forestry
in Nepal puts it: “Women’s participation will have to be
recognized as a problem of forestry development, not
only a problem of women. It will also have to be
recognized as a part of people’s participation and
therefore critical to forestry development activities.”
(Siddiqi, 1989). It is women who suffer the most from
the plunder of land and water resources; they and their
children always have primary responsibility for
collection of water, biomass fuel and often animal
fodder from the forest and scrub as well.
Environmental degradation – in the most practical terms
– therefore increases women’s drudgery as watersheds
yield less at water collection points and fuel and fodder
become increasingly scarce.
The recognition and aggressive guarding of the
rights of children is no less significant. Child labour,
especially in the hazardous conditions under which
most children in the region work, is in the long run a
socially undesirable activity. The challenge is to make
primary education compulsory and workplace health
and safety standards mandatory.

E.

Inadequate C apacities

The countries of the Asian and Pacific region are
committed to sustainable development and have been
making serious efforts in that direction. However, they
have been constrained by inadequate institutional
capacities, financial resources and non-availability of
suitable technology.

25.3:

Motivation of major groups for environmental protection, an
undeniable challenge.

1. Institutional Capacities:
In terms of institutional capacities, the challenge
is to achieve inter-sectoral coordination for promoting
sustainable development while generating necessary
political support, funds, upgradation of legal and
regulatory framework and their enforcement
mechanism. One of the most ef fective ways of
containing pollution and improving environmental
quality is to establish environmental quality standards
and emission standards at the national level keeping in
view the conditions, carrying capacities and level of
economic and social development. Regulatory- and
incentive-based measures for adherence to these
standards then need to be undertaken. Institutional
capacity which is a prerequisite for undertaking such
tasks is grossly inadequate in most countries of the
region. The challenge is to set up institutions, as
appropriate, in recognition of the different functions of
the public sector in promoting environmental
protection, that of the regulator (responsible for
developing and enforcing legislation and standards),
the client (responsible for ensuring that environmental
health services are carried out), and the operator
(responsible for actually carrying out the day-to-day
delivery of an environmental service). Although, one
government department may in practice be entrusted
with all three of these functions, however, such
distinctions could provide a useful guidance to those
developing stronger institutional systems.
2. Enforcing legislation
National standards for environmental quality
and pollution control have been defined in most
countries, clearly stating the roles of responsible
authorities, and legal powers to enforce compliance.
However, enforcement of much of this legislation
remains weak, primarily due to a lack of financial
resources, qualified pollution control inspectors, and
culture of environmental prosecution. Therefore,
institutional strengthening and capacity-building
are required at the national, regional and local levels in
many countries in the ESCAP region, coupled with

615

C H A PTER TW EN TY -FIV E

increased financial resources to sustain higher levels of
inspection and monitoring.
However, even with the most highly qualified
and well resourced inspectors, enforcement of
environmental legislation will remain dif ficult,
primarily because of the diversity and complexity of
environmental issues. As a result legislation needs to
be supported by incentive-based measures for
compliance with these standards. Such incentive-based
systems include the use of market-based instruments,
public awareness programmes, and use of management
methods of ensuring compliance.
The primary challenge lies in areas where there
is little to gain from attempting to prosecute industry
(and/or other sectors) into environmental compliance.
Here more subtle measures will need to be devised.
These must undoubtedly include working cooperatively
to achieve improvements in environmental
performance. In those areas where active prosecution is
the culture, worldwide experience suggests that high
priority cases which attract media attention can achieve
much in the way of preemptive compliance. In other
areas, “enforcement by embarrasment”, publicising acts
of improper environmental management can be an
effective tool of improving environmental performance.
3. Financing Sustainable Development
Development of financial capacity for sustainable
development is another critical challenge. Agenda 21
provided an agreed political framework to finance
sustainable development activities. Both positive and
negative developments in the financing of sustainable
development efforts were noted in the recent CSD
sessions. The sessions highlighted the disappointing
perf ormance with regard to current official
development assistance (ODA) flows relative to the
accepted targets of 0.7 per cent of the gross national
products (GNP). On the other hand, the rather
encouraging trend of increasing private capital flow was
acknowledged.
For the region, a recent ADB regional study
(ESCAP, 1993) estimated that the cost of (as noted in
Chapter 23) achieving certain environmental objectives
by the year 2000 would be US$ 12.9 billion based on
the ‘business-as-usual’ scenario. Assuming however, that
the anticipated policy reforms and the expansion of
environmental services are accelerated to achieve by
the year 2010 the same level of development as that of
an average OECD country, a total of US$ 70.2 billion
would be needed. The study highlighted the fact that
meeting this substantial financial need will require
better utilization of existing financial mechanisms both
at national and regional levels, as well as possible
consideration of new financial mechanisms.
The real challenge for the developing countries
of the region is to invent new and creative ways of
financing along with efforts to seek support from
international agencies. One fruitful direction is to
stimulate investments in sustainable development
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projects. What is obviously needed is a package of
incentives to turn what are commonly perceived as
uneconomic projects into promising profitable ventures.
For most of the Asian and Pacific region, these projects
could concentrate on reforestation, sustainable
agriculture on sloping land, integrated waste
management and recycling in selected new industrial
sites, of all forms of waste. There are many
opportunities in synergistic combinations of public
support and private enterprise such as privatized water
and sewerage systems, privatized urban solid wastes
systems, and renewable energy systems, etc.
4. Transfer of Technology
International pressure as well as local concerns
for environment-friendly industrial processes will pose
a high profile challenge to the industrial processes in
the region. Technologies for safe disposal and
transportation of hazardous and toxic waste will be
required as industrialization increases and control
measures become more stringent. Transfer of
technology from North to South as envisaged in
Agenda 21 and other conventions will however face
serious challenge under the Intellectual Property
Rights (IPR) provisions of the final GATT agreement.
Whereas IPR laws could discourage introduction of
environmentally friendly technologies in the region, it
may create challenges and opportunities for developing
such technologies within the region and thus
stimulating a South to South flow of technology. The
issue of technological innovations that are in line with
the premises of the sustainable development will
therefore remain the cutting edge of environmentdevelopment debate in the years to come (Box 25.2).
Undertaking meaningful technology transfer
activities is one of the important challenges for the
regional and subregional agencies in providing formal
mechanisms for enhancing the access to state-of-the-art
environmental technologies by the developing
countries. The mechanisms could also include clearinghouse services and advice on financing. Agenda 21
estimates that the annual cost of implementing activities
in technology transfer is between $450 million to $600
million from the international community on grant and
concessional terms. The developing countries in the
Asian and Pacific region must take the initiatives for
international consensus building on the exact sources
of funding and on definite plans on how needy
countries could access these funds.

IV. K EY SEC TO R A L C H A LLEN G ES
Economic growth is the priority concern of all
countries in Asia and the Pacific as it is the principal
mean of alleviating poverty in the region along with the
distribution of its benefits. However, it is imperative
that growth be environmentally sustainable in all
sectors of the economy. As mentioned earlier, a major
challenge in the management of natural resources is
their valuation in monetary terms (Box 25.3). Lack of
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B ox 25.2:

Sustainable D evelopm ent and Technology

A possible guide to the understanding of the urgency
and magnitude of new technological needs has been
proposed in a simple equation that relates environmental
impacts to population, consumption, and technology:
I = P x C x T.
In the equation, I is environmental impact, C is
consumption, and T is technology. What this equation is
saying is that environmental impact is jointly proportional to
population, consumption per capita and the kind of
production technology that feeds that consumption. A more
precise way of interpreting the formula is to consider I as
the regional environmental burden, C as the industrial GNP
per capita and T as the environmental impact per unit of
industrial GNP. In this way, the equation becomes
self-evident. We can use this simple equation to get an idea
of the magnitude and urgency of the fundamental challenge
of achieving sustainable development.
Population projections for the Asia-Pacific Region
indicate that the total population will double in about
44 years. Supposing we set as a target for the region onefourth the level of consumption of Western Europe, roughly
this would imply a quadruple increase in the consumption
for the region. Because present consumption levels are low
this increase is really quite modest, reasonable and humane.
The level of pollution in the region is far from what
most people will want. Supposing we assume that in
44 years, we set as a target the reduction of pollution per
unit of production by one-half. In order to achieve this
target, the equation tells us that our production technology
must be improved by about 16 times, i.e., it should yield
only one sixteenth of the environmental impact of present
technologies. Thus, we need a vast improvement of the
production technologies to attain these modest targets of
raising the standards of living in the region to some
reasonable level at a fairly distant future of more than four
decades from the present.

B ox 25.3:

In general, the fundamental challenge in developing
countries is to minimize I in view of the inevitable increase
in P by making judicious choices of T. Clearly technology is
the crucial key to global sustainability. The only variable in
the development equation that could be reasonably
manipulated in the case of the Asia and the Pacific is
technology. Technology transfer as such becomes most
important considerations in commercial transactions in the
community of nations.
The equation also tells us that I can only be zero if T
is zero, which means zero environmental burden – the best
of all imaginable worlds. However, this could be an
unreachable ideal state. The law of thermodynamics tell us
that there will always be low-grade waste heat and there
will always be residuals from extraction of resources and
their transformation into consumer goods. However,
sustaina ble development does not require zero
environmental impact. As long as I is within the carrying
capacity limit of the environment, the ideal of sustainable
development is a reasonable and achievable one. In the
next 50 years, the population of the region will surely
increase. Moreover, most countries of the region have not
yet risen above the level of misery and therefore a call for
decreasing the level of consumption is inhuman and
impractical, except in some affluent sectors of the society. In
the poorest sectors of the poorest countries, consumption
should increase by many times otherwise there would
always be the risks of social and political instability. The
inevitable and expected conclusion of this analysis is that
the key to achieving progress toward sustai nable
development is a revolution in the technology of production
– to reach a point where the environmental burden of
production and consumption stays within the carrying
capacity of the various regions of the world.
Source:

Ehrlich P. & Ehrlich N. (1990).

Valuing Ecosystem s: The B intuni B ay M angroves

The precise economic value of ecological assets is
difficult to assess. This is owing partly to the lack of
information on the “market value” of ecological “goods and
services” and partly to uncertainty about the dynamics of
ecosystems, as well as problems of quantifying certain
“non-market” values.
Nonetheless, in 1991, policy-makers in Indonesia
tried to quantify ecosystem benefits before deciding what to
do with one of the largest remaining mangrove forests –
304,000 hectares surrounding Bintuni Bay in Irian Jaya. One
proposal urged conserving most of the area; another,
expanding exploitation for the production of woodchips for
export. At risk were the economic benefits of near-shore
shrimp and fish, as well as the livelihood of local
inhabitants.
A Canadian-funded cost-benefit analysis compared
the proposals, taking into account links with the other

economic benefits of the different ecosystem functions
(fisheries, timber, minor products and local uses, erosion
control, and values of existence). The study concluded that
a selective cutting approach covering 25 per cent of the total
mangrove area would maximize the asset value of the
resource. However, an important caveat was the extent of
uncertainty about actual links among ecosystem functions,
meaning the penalty for “guessing wrong” could be quite
high. A more conservative approach might have been in
order, including adopting additional measures (such as
selective cutting and replanting) to mitigate the adverse
effect that timber cutting might have on the different
ecosystem functions.
Source:

Colin Rees, Making Development Sustainable. World
Bank, Environmentally Sustainable Development,
Occasional Paper No. 2.
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such valuation has led to their reckless exploitation in
the past. Another challenge in addressing sectoral
issues is to focus on achievable goals and, in line with
the general approach of consensus-building, to ensure
that sectoral representatives are fully consulted during
policy development activities. Without this consultation,
there is an extreme danger that well intentioned
environmental priorities will be pushed aside or only
partially implemented.
Key areas where action is required to achieve
environmental management and protection are
discussed in the following sub-sections.

A.

H um an Settlem ents

Pressures on human settlements are being
intensified by continued population growth and
migration into urban areas in search of employment
opportunities. Rural-urban migration is enhanced by
the accelerating depletion of natural resources and
agricultural lands in rural areas, and the failure in many
instances to provide alternative sources of employment
at these locations. Although planners are adopting
policies which are designed to prevent rural-urban
migration, they face a massive challenge in attempting
to reverse this previously un-checked trend.
The Asian and Pacific region is expected to
remain the scene of the greatest demographic dynamics
in the near future. In 1994, nine of the 14 largest urban
agglomerations, megacities with populations of over
10 million, were in Asia and the Pacific. By 2015, there
will be 7 new megacities in the region. By 2025, there
will be about the same number of city dwellers as the
total population of the region in 1990. This represents
2.5 billion out of the projected population of 4.3 billion.
The 16 megacities will be scattered all over Asia with
7 in South Asia alone. The rates of growth of these cities
are also unprecedented. It took New York 150 years to
grow to 8 million but less than 15 to Jakarta.
The possible environmental burden of
concentrating such big numbers in small areas and
consuming much more per capita in terms of energy,
water, materials, and food appear to be enormous.
Although the cities will occupy only a small per cent of
the national land area, they will cast an extensive
ecological shadow across the country-side in terms of
sucking in natural resources and spewing out pollution.
The demand on infrastructures will be huge and will
likely overwhelm the capacity of urban institutions and
managers. Early signs of the impact are already
becoming visible in the growth of squatter settlement
and slums, traffic jams, high levels of air and water
pollution, mountains of garbage, and increasing
incidence of urban violence.
The challenge of rapid urban growth should
have one of the highest priorities in the national agenda
of the countries of the region. The hubristic tradition of
ad hoc responses to escalating urban problems will just
breed more problems which could balloon into crises.
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To meet the challenge, what is required is a holistic
forward-looking approach employing new technologies,
social engineering, ecological economics by welltrained municipal managers in adequately designed
institutional structures. In addition to these more basic
challenges, there is also the need to consider the classic
challenges of providing shelter, employment, health
services, education, and transport to the growing urban
populations.
The century old municipal governments that rule
over Asian cities are increasingly becoming inadequate
in responding to the challenge of rapid urban growth.
Primate cities of Asia are places where national
governments, big business, transnational corporations,
political parties, communities, and rural migrants meet.
They are the microcosms of the national situation –
what happens there determines the destiny of the
nation. The existing municipal governments of most big
cities are essentially unchanged from what they were a
generation ago when they were one third of their size
today.
The phenomenon of urbanization calls for a
higher level of municipal management. The challenge
to the region is to train a corps of modern municipal
managers who will be familiar with the new tools and
technologies that could be applied to the modern city:
knowledge of alternative communication technologies,
environmental economics, urban finance, geographic
information systems, water and power systems,
alternative transport systems, traffic management and
skills in conflict resolutions.
There is no simple solution to the problems of
human settlements. At the national level, resources
have to be mobilised to ensure that there is effective
settlement planning; and institutions need to be
strengthened to improve the quality of decision making.
In addition, national governments need to encourage
the involvement of NGOs and community groups in the
planning process, to ensure as far as possible that the
public’s views are taken into account in development
schemes. At the local level, planners need to continue,
and intensify, their efforts to develop plans to achieve
sustainable development goals, and municipal service
infrastructure to cater for transport, sewage, water
supply and waste management needs.

B.

Food and A griculture

The food system consists of three principal
sources: grains, livestock, and fisheries. Besides the
core component of production, the food system also
includes processing and distribution in a vast world-wide
network that largely functions through the operation of
the economic forces of supply and demand. When the
system fails in an area for some reason, then there is
hunger which will likely be followed by social and
political instabilities. From the global perspective
hunger has never been due to shortage but to failures
in distribution and sometimes pathologic forces of
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economics and trade. Human interventions involve
almost exclusively supply-side responses to the
apparently inevitable increases in demand.
The formidable challenge in demand-side
management to the region inevitably is population
planning and the intensification of efforts to attain
population stabilization However, even with these
on-going efforts, by 2010 the population of the region
even with continued declines in fertility rates will
expand by more than 800 million. The most important
issue in sustainable development is how the food
systems of the region will respond to this demand load.
The curves depicting population trends in Asia
have inspired a number of apocalyptic visions in the
past and will no doubt continue to provoke more in the
coming years. The countries of the region adjusted to
the challenge of increasing population by the
intensification of agriculture through increase in
irrigated land, the use of fertilizers, mechanization and
the expansion of fisheries and aquaculture. Whether
these strategies will continue (Box 25.4) to work until
the stabilization of the population is very difficult to
answer. Attainment of replacement level fertility rates
and scientific research and development of new food
sources would be the major challenges of sustainable
development in the region, especially for the East and
South Asian subregions.
There are indications that the traditional ways of
coping with the imperatives of food production such as

B ox 25.4:

the use of fertilizers and irrigation are slowing down
(Brown et al, 1994). These declines are perhaps
short-lived phenomena and the use of fertilizers will
continue to increase in the region in response to
challenge of producing enough food. People’s Republic
of China is already the world’s largest user of fertilizers.
The story is similar in the case of irrigation. The

25.4:
Food security for a
growing population
is also an arduous
challenge.

Food System s U nder Stress

Each of the food supply systems is under mounting
pressure from human demands, demands that are in some
situations no longer environmentally sustainable. With
fisheries, rising human demands are becoming excessive
almost everywhere. After reaching 100 million tonnes in
1989, the world fish catch has since declined, totalling
98 million tonnes in 1993. This drop, combined with
continuing population growth, has led to a decline in per
capita seafood supplies of 9 per cent in five years, a
situation that is likely to continue as far as we can see into
the future.
The UN Food and Agriculture Organization, which
monitors fish catch and stocks, reports that all 17 major
oceanic fishing areas are now being fished beyond
capacity. Nine are in a state of decline, threatening not only
a shrinkage in seafood supplies but jobs in the fishing
industry as well. Simply stated, the current level of fishing
in many fishing areas is environmentally unsustainable.
Limits are beginning to constrain production of the
world’s rangelands, which support its herd of cattle and
flocks of sheep and goats. Like fisheries, rangelands are
being grazed at or beyond their sustainable yield almost
everywhere. Where cattle and sheep numbers exceed
carrying capacity, rangeland is slowly being converted to
wasteland. This is most evident in pastoral economies of
Central Asia, where rangeland degradation is depriving
herdsmen of their livelihood, forcing many of them into cities.

Pressures on the world’s croplands, two thirds of
which are used to produce grain, are also becoming
unsustainable in many countries, leading to extensive soil
erosion. Between 1950 and 1984, world grain production
expanded 2.6-fold, raising per capita grain consumption
some 40 per cent. During the nine years since then, it has
expanded by less than one tenth, The result is a fall in per
capita grain production of some 12 per cent.
Although environmental sustainability is a scientific
concept, the failure to abide by its principles has economic
and social consequences. For example, the failure to limit
growth in the demand for seafood to the sustainable yield
of fisheries is leading to their collapse and to a decline in
per capita seafood consumption. The same can be said for
rangelands. With croplands, natural constraints imposed by
the availability of fertile land to plough, the limited supply
of fresh water supplied by the hydrological cycle, and
constraints on the yield response to fertilizers are leading to
a decline in food consumption per person. For some, food
intake has dropped below the survival level.
Thus, failure to observe the principle of
sustainability ultimately exact a human toll and an economy
that is not environmentally sustainable is destined to
decline and eventually collapse.
Source:

Worldwatch Institute (1994). Vital Signs.
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expansion of irrigated land on a per capita basis has
been slowing down since 1978. Similarly, there are
convincing arguments that the world seems to have
reached the limit of sustainable catch in fisheries.
Although aquaculture is expanding, for example in
People’s Republic of China, as a whole aquaculture
production in the region in 1993 remained at the same
level as 1983.
It is too early to call the declines of food
production in some sectors as future conditions.
However, there are signals that some limiting factors are
being reached which could be natural or social.
Historically, man overcame these limiting factors but
these are the early warning signals that one can ignore
only at one’s own peril. The challenge for the region is
to formulate a food production strategy that will
anticipate population increases, the known limits of
intensification of agriculture and aquaculture, and the
complementarities of national food systems.
Besides food, another challenge in promoting
sustainable agriculture is the promotion of integrated
pest management and nutrient management, aimed at
reducing use of pesticides and fertilisers. Similarly
sustainable water resource management and
agroforestry projects are a priority. Macro-economic
reforms which the region is beginning to undergo are
essential, if economies are to remain competitive in the
world market place. These reform programmes need to
cover issues such as required reductions in agricultural
subsidies, establishment of water charges to manage
demand, and definition of standards for irrigation
efficiency. Institutional reforms, involving reform of
land tenure systems, development of national landuse
plans, preparation of guidelines on the appropriate use
of land resources, and provision of credit facilities to
small farmers are also key actions which are required in
the agriculture sector.
The challenge in the fisheries sector is to
promote a regional management regime for example by
countries bordering the South China Sea and the Indian
Ocean. The focus of such a regime could start with
migratory species, such as various species of tuna. For
the future, however there will be a need for the
international regulation of fish catch with the objective
of assuring a sustainable yield regime.
Conservation of biodiversity in terms of genetic
resource preservation is fundamental to sustainable
agricultural production and attaining food security.
With the advances in genetic engineering and
agriculture, biodiversity is becoming an important
resource for sustainable development. As mentioned in
Chapter 3, the major causes of the loss of biodiversity
are the loss of habitat and monoculture. Already more
than three fourths of natural habitats have been lost or
severely degraded. Experts agree that in the next
twenty-five years, the Asian and Pacific region will lose
more habitats and biodiversity than any other region in
the world. A disturbing consequence of this is the
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species loss and genetic erosion, including the
diminishing varieties of plant used in agriculture to
increase production. For instance, it is estimated that
Indonesia has lost more 1,500 varieties of rice in the
last fifteen years (Brandon and Ramankutty, 1993).
While there are no easy solutions to the complex
problems of biodiversity conservation, the great
challenge that countries of the region must confront is
the scientific management of their biodiversity
resources and the assertion of property rights over
these resources. The first step includes two-fold
strategy: initiation of urgent national action including
(Box 25.5) inventory of these resources and the
identification of the areas needing conservation and
vigorous management. The second is to negotiate
skilfully, under the Biodiversity Convention, the
financing, property rights, and the transfer of
technology issues. The objective is to reach an early
resolution on these contentious issues to facilitate the
conservation and sustainable use of biodiversity and
equitable sharing of benefits of biotechnology between
the developed and developing countries.
Realistically, most developing countries do not
have the financial and human resources to undertake
extensive biodiversity surveys or the planning and
establishment of protected areas. While the GEF
provides support to these activities, the use of northern
experts provokes questions on potential transfers of
useful genes to the developed countries without
acknowledging national property rights.

C.

W ater

As an essential ingredient of economic
production and sanitation, the provision of water is
crucial to sustainable development. Modern life is
difficult to imagine without piped water and sewerage
facilities. Except in the arid areas, natural water
availability is not the limiting factor in economic
development; it is rather the infrastructure of the water
system which should keep pace with the expanding
population, food production and economic growth.
Income growth implies increasing withdrawals of
water. More water is necessary to support economic
production and more water is required for a higher
standard of living. The annual per capita withdrawal of
water in high-income countries is more than twice in
middle-income and low-income countries. The
relationship between water usage and income is of
course not inelastic. In the future there could be
improvements in the technology of water supply and its
treatment, industrial processes, and irrigation to enable
the production of one unit of GDP with a smaller
amount of water. However, even if this were the case,
sustaining development in the region will certainly
require the mobilization of much larger water systems
than are presently available.
One of the biggest development challenge in
many countries of the region is how to allocate water

EN V IRO N M EN TA L C H A LLEN G ES

B ox 25.5:

Im plem enting the B iodiversity C onvention: Ten Im m ediate A ctions that
C ountries C an Take

While a great deal of attention is being devoted to
ambiguous and di sputed parts of the Bio diversity
Convention, there are 10 areas where action can begin
now. These are as follows:
1.
Develop national plans, strategies, and/or policies to
conserve biodiversity and ensure that use of the
elements of bio-diversity is sustainable (Article 6).
2.
Conduct biodiversity inventories and surveys
identify activities that adversely affect biodiversity,
and develop a system for organizing and
maintaining this information (Article 7).
3.
Establish or strengthen networks of national
protected areas in order to protect species, habitats,
representative ecosystems, and genetic variability
within species (Article 8).
4.
Control, eradicate, or prevent the introduction of
alien species that threaten eco-systems, habitats, or
indigenous species (Article 8).
5.
Manage biological resources, outside of protected
areas, including degraded eco-systems, with a view
to ensuring that their use is sustainable (Articles 8

resources, in places where they are scarce, among the
various sectoral users. Water allocation depends
primarily on the general development strategy and
traditional patterns of water use. In many countries the
pricing of water is not determined by market forces and
various kinds of subsidies abound. A major challenge
would therefore be to do away with subsidies to save the
wasteful consumption and check the deteriorating trend
of water quality particularly from increasing discharge
of sewage and industrial and hazardous wastes.
There are three categories of water use:
domestic, industrial and agricultural. It is well known
that the sectoral characterization of water usage
changes with income. In most countries of the region
the urban population will very likely grow by more
than three times in the next four decades. The domestic
demand alone for water will expand by five times. In
general, there is a gradual shift from agriculture to
industry as the principal consumer of water. However,
the large absolute increases in population will mean
two-fold demand for grains which implies large new
requirements for irrigation in East and South Asia where
very large increases in population are expected,
agriculture will continue to command a larger share of
water. The production of food will be the major
pre-occupation in these subregional units.
The rapid industrialization of some of the
subregions such as the ASEAN, South Asia, and East
Asia means a parallel growth in demand for industrial
water.
The crucial question for sustainable
development in this regard is whether the natural
supplies of water would be adequate to fill the
escalating demand. In addition, the question of

6.

7.

8.

9.

10.

Source:

and 10), and adopt economic and social incentives
to that end (Article 11).
Develop or maintain necessary legislation and/or
other regulatory provisions for the protection of
threatened species and populations (Article 8).
Establish and/or strengthen facilities for the ex situ
conservation of biodiversity that support and
complement in situ conservation efforts (Article 9).
Establis h environmental i mpact as sessment
legislation and processes that take into account the
impact on biodiversity of planned or existing
projects, programmes, or policies, and encourage
public participation (Article 14).
Consider options for development of national and/
or state/provincial regulations governing access to
ad exploitation of genetic resources (Article 15).
In industrialized countries, increase the amount of
funding for effective biodiversity conservation in
developing countries that undertake the actions
noted above (Article 20).
WRI (1994).

returning this vast amount of water back to nature
without harm is another critical issue.
Supply-side approaches to the challenge of
sustaining the water system to the increasing demand
includes technological innovations in irrigation systems,
development of industrial processes, and new breeds of
crops that require less water, introduction of water
efficient domestic appliances, conservation and water
reclamation. The potential for increasing the role of
rainfed agriculture would need to be explored. For the
water stressed subregions all sources big and small
should be considered. In looking at present systems in
Asia, experts agree that there are big opportunities for
effective designs and management.
In the short-ter m, the grave challenge is
supplying safe drinking water and sanitation in the
exploding cities of the region. Most large Asian cities
already have an acute problem of supply. And yet the
cost of new urban water supply system is expected to
double or triple in the coming years. In Shanghai for
instance, the new water system will pipe water from
over 40 kilometres away. In Cebu City in the
Philippines, 99 per cent of the water supplies come
from underground sources (ADB, 1993).
Prohibitive costs is one of the principal reasons
why investment in new water supply systems is lagging
behind demand. Most water systems in many parts of
the region are highly inefficient because water is rarely
treated as an economic good to be sold in an open
market place. If water prices are determined more by
market forces, water will be used more efficiently and
supply and demand will be more attuned to one
another.
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Because of the crucial relevance to health and
well-being, the provision of universal sanitation
facilities within the next 25 years is another major
challenge of sustainable development in all countries.
The introduction of safe water supply and sewerage in
French cities in the 1850s resulted in the leap of life
expectancies from about 32 years to 50 years by 1900
(World Bank, 1994). Sanitation facilities in terms of
sewerage and water treatment infrastructure usually lag
behind in the region because of the larger investments
that they require. Obviously, this situation cannot go on
much longer. As drinking water is brought in larger
quantities, there should be facilities to bring the waste
water out of human settlements and dispose it off
properly. Failure to do so would mean human contact
with disease-laden water and increasing pollution of
water bodies.
The installation of sewerage systems is the bigger
problem. In many of the large cities there is no
alternative to the expensive western-style waterborne
sewerage facilities. Costs are already high and growing
higher. A typical system will cost about $1000 per
household. Already, public investments for water and
sanitation facilities are reaching about 1 per cent of
GDP for most countries in the region. But the
investment has to be made since these facilities are so
crucial to sustainable development. With so many
competing demands for public funds, there is the
compelling challenge for a strong public support for
water and sanitation infrastructure since they are so
crucial to the success of sustaining development.

D.

Industry

Industrialization is going to be the salient feature
of the landscape in the region for the next couple of
decades and it is imperative to carry out this inevitable
economic transformation without endangering the
national environments and the planet itself. The great
challenge facing the region is how to usher in a new
industrial era that is fundamentally different from the
historical experience of the west.
The trend of proliferation of export processing
zones, international growth areas, and industrial zones
in the region is conducive to sustainable industrial
development. This is assisting in the location of
complementary industries in the sense that the wastes
of one industry sometimes become inputs to another
and nearby location also minimizes transport costs.
Proximity of manufacturing facilities to one another
could also increase the efficiencies of industrial
processes. Waste treatment could also be made more
cost-effective, even though wastes cannot be eliminated
completely.
A major challenge is to acquire low waste and no
waste technology. A related challenge is to modify the
existing system of regulations and industrial policy to
make them hospitable to the establishment of
sustainable industrial system. This industrial renaissance
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could be geared up gradually by meeting the following
challenges in the transition period:
•
Installing new processes with less energy
intensity or producing goods with less energy
per unit product;
•
Manufacturing products with less materials per
unit; and
•
Choosing industrial processes with the lowest
environmental risks and toxicity.
The traditional view of the greening of
technology is focused on the disconnected series of
industrial processes and in the present industrial
civilization, there exists a series of linear production
systems which take in natural resources and energy as
inputs and produce finished goods and wastes as
out-puts. The configuration of the industrial sector is an
assembly of these production systems in which the
waste lines are typically not connected to other
resource systems and they all end up in nature as
pollutant because generally they are neither re-used nor
recycled.
Since the 1980’s a novel approach to industrial
production has been proposed. It is based on the
assumption that industrial systems can be built on along
the principles that govern ecological systems. The
central idea is to connect the waste lines of production
systems to as many other systems as possible so that
the total wastes of the industrial sector are reduced to a
minimum, or within the carrying capacity of nature.
The principles and processes of achieving this
condition of the industrial sector are known as
industrial ecology (Allenby, 1992). Industrial ecology
requires an understanding of the flow of energy and
materials through industrial processes, how wastes
could be recycled into inputs, and tracing the entire
life-cycle of products. It demands that products be
designed from the beginning with zero waste as the
goal. The first stage of this process is optimizing the
utilization of energy and natural resources at the level
of each production system.
The challenge is to establish a regulatory regime
that encourages principles and policies that result in
price signals which could give the products of industrial
ecology the competitive edge in the marketplace. An
integral part of this challenge is to make intelligent
technological choices – alternatives that promote
sustainable development. These technologies which
include system, hardware, software, and services, create
products that are environmentally beneficial, reduce
human and ecological risks, and enhance cost
effectiveness and process efficiency.

E.

M ining

Metals and non-metallic substances are also the
basic requirement for manufacturing. In term of
consumption, the challenge lies in lowering the material
intensity of consumer products. Further, most minerals
and raw materials come from the developing countries
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25.5:

Sustainable development of cities, another major challenge.

of the region and hence they bear the brunt of
environmental disruptions and pollution that arise from
the extraction of these materials. At present, the mining
industry is moving debris, sediments, and soils in
quantities that are comparable to those carried by the
rivers of the region. In addition, about three quarters of
all toxic emissions come from the primary industries of
metals, paper, and chemicals.
Unfortunately, despite increases in world
consumption, the prices of raw materials continue to
fall. This fall in prices is shown in Figures 25.1 and
25.2. The implication is that raw-material rich countries
will produce more to maintain the same level of
income. One can therefore expect that in the short-term
the extraction of raw materials will continue to pose
environmental problems, perhaps at a larger scale. The
challenge to developing countries is how to place the
extraction industry on the environmentally sustainable
path through combined regulatory action and marketbased instruments. However, this move should be in
concert with the major users. Unless this is the case, the
supplies would shift to exporting countries where
environmental costs of extraction have not been
internalized.

F.

25.6:

Modernization of industry with the use of environmentally
sound technology, yet another challenge.

Figure 25.1:

Source:

World Commodity Price Index of
Non-fuel Commodities, 1980-92

World Resource Institute (1994), World Resource 1994-95.

Figure 25.2:

World Commodity Price Index of
Metal and Minerals, 1980-92

Energy

It is well known that energy consumption and
gross domestic product (GDP) on a per capita basis are
positively correlated. The plot of the logarithm of GDP
(adjusted for purchasing power parity in 1995 US
dollars) and energy consumption is shown in Figure
25.3 for some selected countries of the region. This
relationship has been established for all the countries of
the world and the figure shows its applicability in the
Asian and Pacific region. While the relationship is not
rigorously mathematical, this phenomenon suggests
very convincingly that the rapid pace of development
in the region will inevitably imply a parallel rapid
development of energy systems.
Not surprisingly, some indicators of social
welfare are also highly correlated with energy use.

Source:

World Resource Institute (1994), World Resource 1994-95.
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Figure 25.3:

GDP and Energy Use

Figure 25.4 shows an almost linear relationship
between life expectancy for a set of countries in the
region and commercial energy consumption. Figure
25.5 depicts the relationship between infant mortality
and energy use per capita. These graphs show how
crucial energy is to the development process.
While energy and material intensities of products
and services could be optimized to serve the goals of
sustainable development, the sources of the energy and
materials are of great significance to the fate of the
environment. Each country has an energy system – the
entire infrastructure for the acquisition of supplies to
utilization and disposal of wastes of energy production.
These systems are essential to the functioning of
industry, commerce, and the household. There are
many variations in energy systems depending on the
sources and the technology of conversion to support
specific commercial activities. The combinations of
technological processes and end-use applications
present a bewildering array of choices. All stages in the
energy conversion process from primary sources have
impacts on the environment.
No existing energy system is completely free
from environmental effects. These effects could be
purely local, regional or global. The basic premise in
any search for policy options is not to forestall the
rapid energization of poor countries but to enable an
informed choice among the many alternative energy
systems. If these impacts, including environmental, both
local and global, are incorporated in the price of
energy, choices could be made mainly on the basis of
economics. The challenge of the sustainable
development of energy systems is how to incorporate
the costs of environmental damages in energy
development and use, including of course damage to
the ‘global commons’.
Energy consumption cannot remain static for any
country that seeks economic development. For the
Asian and Pacific region as a whole, sustainable
development requires increasing use of energy for at
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Figure 25.4:

Life Expectancy and Energy Use

Figure 25.5:

Infant Mortality and Energy Use
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least two more generations in terms of absolute
consumption and per capita consumption. That the
energy consumption per capita will increase almost
universally in the Asian and Pacific region should be
the starting premise of any policy agenda for
sustainable development. Given the targets of larger
GDP per capita, the challenge not only involves the
scale of energy use but the kinds of energy systems.
The policy issues concern the balancing of the energy
mix with the resulting spectrum of environmental
effects at all levels – national, regional and global
which have already been discussed in Chapter 11.
To sum up, the most critical challenge for the
region is the rapid expansion of energy supplies while
at the same time mitigating environmental impacts
through investments in pollution control, promoting
efficiencies in supply and demand-side economies, and
planning the gradual shift to renewable energy
sources particularly solar energy which is in abundant
supply in the region (Box 25.6). Despite some known
environmental effects, renewable energy sources should

B ox 25.6:

G.

Transport

The transport sector is a major source of
environmental concerns. With the rapidly rising
ownership of private vehicles, and development of
mega-cities which often requires people to travel long
distances to their places of work, the environmental
impact of transport is likely to become more acute in
future. The importance of the transport sector in
everyday lives of citizens, and it association with
personal freedom and affluence, which is linked to
vehicle ownership, makes it perhaps the most
intractable and challenging of environmental problems.
People are encouraged to feel that their social status is
defined by the mode of transport they use, and can
afford.
The only options available to planners and policy
makers in the region if further escalation in

Encouraging Trends in S olar Energy

Global shipments of photovoltaic (PV) cells for the
past 10 years have had an average growth rate of 11 per
cent a year. In 1993, however, it only increased 4 per cent
(60.1 megawatts) probably because of recessions occurring
in the large economies of Europe and Japan. The United
States has taken the lead in 1993 as the largest shipper of
photovoltaic cells, overtaking Japan whose output of PVs
have fallen 16 per cent for the past two years. In 1993 also,
US shipments rose nearly 24 per cent, mainly attributed to
US based (though German-owned) Siemens Solar.
PVs have the advantage of being able to work at
any place where there is sunshine; an energy source more
widely distributed than any other known source. They are
also easier to transport than power line. Thus, PVs can
now be seen running remote villages. In fact, more than

World Photovoltaic Shipment, 1971-93

Source:

be preferred. Future technological development could
perhaps take care of some of the remaining risks of
these systems.

200,000 photovoltaic residential units have been installed in
recent years in Colombia, the Dominican Republic, India,
Mexico, Sri Lanka and South Africa.
Since the late eighties, government funding for PV
research and development has increased substantially,
almost doubling in the four years up to 1992.
Commercialization programmes in Europe, Japan and the
US have also been initiated.
Price remains to be the prohibiting factor in the
proliferation of PVs. However, these are expected to
decrease as PV manufacturing becomes more efficient, i.e.
incorporating ‘smart automation’. So far, larger factories for
PVs are beginning to take shape which may bring the price
down to less than half the current figure, allowing it to be
cost-effectively integrated into existing power grids.

Average Factory Prices of PV Modules 1975-93

Worldwatch Institute (1994). Vital Signs.
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25.7:

Ever growing waste of all kinds: a tall order challenge.

environmental impacts from the transport sector are to
be curbed, is to adopt a hard line stance on containing
demand for vehicle ownership and use. Efficient public
transport services are required to contain the build-up
of traffic, particularly in urban areas. These can include
mass transit systems (under or above ground). High
levels of vehicle taxation have been applied in some
countries in the region to contain demand for vehicle
ownership, and parking restrictions defined to minimise
unneccesary journeys.
Again, the role of cleaner technologies will be
paramount. National standards for emissions control in
vehicles need to be raised to ensure that all new
vehicles imported or manufactured meet more stringent
controls, and high specifications demanded of vehicle
fuels. Powers of enforcement and on-the-spot penalties
for vehicles emitting high levels of particulates can be
implemented, to act as an incentive for ongoing vehicle
maintenance by owners.

H.

Tourism

The tourism sector is of growing importance to
the economy of the region, and offers substantial
prospects for the development of rural and previously
undeveloped areas. Tourism has the potential for
performing an important planning as well as purely
economic function, and it may prevent rural-urban
migration resulting from the lack of employment
opportunities in rural areas. It is therefore crucial to
encourage tourism as a substantial source of income.
However, wide ranging environmental impacts
are often associated with the tourism sector, including
increased land erosion, water pollution, greater needs
for waste disposal, extraction of resources, ecological
deterioration, and damage to cultural values. Unless
developers and planners are careful to manage and
mitigate these environmental effects, the chances of the
sector developing on a sustainable basis are slight.
The challenge is to promote growth in the
tourism sector, while protecting the environment. It is
in the interest of developers to ensure that tourists will
continue to be attracted to the particular location, and
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therefore conservation of natural beauty, water
resources and local cultural diversity should have high
priorities of managers in the tourist sector. Effective
planning, rigorous application of environmental
management criteria during the planning approval
processes could be of great help in the efforts to
promote sustainable development of tourism. National
and sub-national governments need to ensure that
systems are in place to monitor the environmental
impacts of the tourist industry, and areas of outstanding
natural beauty and ecological diversity are well
protected from disruption by tourists. Local
governments should particularly ensure, that the
sustainability of the tourist sector is maximised in their
areas of jurisdiction.

I.

Solid and H azardous W aste

A large proportion of tax revenue in urban and
rural areas goes towards collection and disposal of
municipal waste. In densely populated areas,
municipal waste management represents the most
challenging management problem, which needs to be
overcome by appropriate system definition, securing
public awareness and cooperation, and provision of
appropriate collection, transport and disposal facilities.
In many of the sub-tropical and tropical countries
of the region, waste needs to be collected either daily
or once every two days. This represents a considerable
management problem to municipal authorities, who, in
many cases, have to respond to this challenge with
extremely constrained financial, technical and
personnel resources. Precisely because of these
difficulties, in many areas the municipal authorities are
not able to provide door-to-door waste collection
services. There are considerable opportunities for
expansion of community sector involvement in waste
collection to bridge this shortfall in service. Particular
attention needs to be placed on providing waste
collection services to lower income and slum areas in
the region, and to proper management of clinical and
hazardous wastes.
Standards of waste disposal are extremely poor
in many countries of the region, and considerable
efforts need to be made to identify suitable waste
disposal sites, to develop and operate them in an
environmentally acceptable and cost-effective manner,
and to remediate existing open dump sites. The
existing informal sector recycling systems could be used
as a highly efficient means of reducing quantities of
waste requiring collection and disposal by the formal
sector, and plans should aim to build-upon rather than
replace these systems.
At the national level, waste management policies
need to be devised to ensure that investments are
allocated efficiently and in line with policy priorities
and areas of key environmental importance. At the
regional and municipal level waste management plans
also need to be developed, focusing on improving the
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coverage and efficiency of waste collection services, as
well as improving standards of waste treatment and
disposal. These programmes need to be backed-up by
institutional strengthening and technical assistance at
the national, sub-national and local levels.
In terms of hazardous waste management
challenge is posed in two areas; firstly encouraging
industry to reduce quantities of waste generated
through environmental auditing and focused waste
minimisation strategies, and secondly, on providing
waste treatment and disposal infrastructure. It is
essential that industry be consulted during these
planning efforts, and that enforceable legislation is put
in place, to ensure that any treatment facilities
developed will be fully utilised and paid for by
industry, in line with the ‘polluter pays principle’.

J.

Trade

The Asian and Pacific region has great interest in
the promotion of free trade. The rapidly developing
countries of the region have all depended on export-led
growth and have crucial stakes in the maintenance of
free trade. World trade is changing rapidly as a result of
end of Uruguay Round of GATT and the creation of
WTO. The enhanced worldwide environmental
awareness that UNCED created is also stimulating active
discussions on the linkages between trade and the
environment. For instance, the GATT Secretariat has
already issued a major report on this issue. A consensus
is now building that GATT should include
considerations of sustainable development and the
related aspects of technology transfer, intellectual
property rights, and financing. Suggestions are also
being made for an “Environmental Round” of GATT.
Although trade and environment are mutually
supportive and together could help bring about
sustainable development, causes and effects have not
yet been fully sorted out. In the transition to the ideal
state of truly unfettered free trade, contradictions need
to be removed for sustainable development to flourish.
One of the major challenges of sustainable
development in the region is maintaining
competitiveness in the face of increasing trade
restrictions that are justified legitimately or illegitimately
by environmental arguments, while protecting both the
national and regional environments.
There are two aspects to this challenge. One is
the gradual termination of all subsidies to pollution
control since this is illegal in the purview of GATT.
However, GATT permits subsidizing the transition of
existing production technologies to cleaner ones. A
policy that could promote the internalization of
environmental costs and encourage the clean-up of
industry is the concept of Polluter Pays Principle (PPP).
One common concern is that this could increase the
cost of production. Empirical evidence shows that for
many types of industries the incremental cost of
pollution abatement is very low relative to the total

cost. As new-comers to industry, the industrializing
countries of the region could select new technologies
that are not only efficient in terms of energy and
material inputs but also less polluting. Moreover, if
there are clear global benefits to the project, such as for
instance the shift to renewable energy, the GEF could
be explored to provide some subsidy. In other words,
the newly industrializing countries of the region have
the great advantage of being able to choose the best
available technology and the best practice and still
compete effectively in world markets. In fact, it is clear
that with this advantage, it is to the region’s strategic
business interest to demand universal compliance to the
pragmatically attainable environmental standards.
The other aspect is the quick reaction time to
new restrictions which in the next few years will
happen frequently pending an international regime of
harmonizing product and process standards. Most likely
each country would impose import restrictions on
environmental grounds either as expression of their
environmental policy or as subtle and illegal form of
protectionism. The challenge for the region is to
organize a regional Trade and Environment Policy
Clearing-house which could provide advice to the
countries of the region concerning the changing
scenarios arising from the constant interactions of trade
and environmental regulations.
In general the research agenda of the Policy
Clearing-house should focus on trade and sustainable
development, and specifically the following:
•
pollution abatement subsidies and trade;
•
agricultural subsidies and sustainable
development;
•
effects of commodity markets on trade and
sustainable development;
•
effects of tariffs and non-tariff barriers on
sustainable development; and
•
relationship of international environment
conventions with sustainable development.
Even before UNCED, there has always been
intense worldwide concern over the rapid degradation
25.8:

International assistance through free trade, investment and
ODA: another important challenge.
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or conversion of tropical forest – a big portion of which
is in the Asian and Pacific region. Some countries have
attempted to ban imports of tropical timber unless it is
proven that these were harvested through a sustainable
process. While these attempts to restrict trade on the
basis of a “production process” have not yet succeeded,
these are portents of things to come. A similar
“production process” assault on tuna imports actually
took place although this seemed to contradict some
provisions in GATT. The trend to influence
environmental policies of other countries through trade
sanctions will persist into the future and the countries
of the region should prepare for this inevitability.
A daunting trade-related challenge for the Asian
and Pacific region which still depends on large exports
of natural products is to establish a practical and
scientifically credible regime of ecolabelling. This calls
for an extensive R & D on target commodities such as
timber, agricultural products and foods including fish.
In addition to preventing disruptions of economic
activities, an effective system of ecolabelling could
really usher in sustainable development through an
operational, sustainable process of harvesting
renewable resources and internalization of
environmental costs. Meeting this challenge is in the
best long-term interest of the region. It could well be
the key to a truly sustainable development. However,
there is a need to coordinate ecolabelling programmes
internationally. A plethora of disparate national or
sub-regional ecolabelling schemes presents a great risk
of becoming a non-tariff barrier to trade. This implies
that there should be multilateral consultation on
proposed systems before they are actually implemented.

V.

N EW R ESPO N SE O PPO R TU N ITIES

The global and regional landscape of politics,
economics, commerce, and technology has changed to
such an extent that the challenges of the past, although
still salient and ominous, have taken new shapes and
forms. These are now being seen through the coloured
glass of sustainable development, whose integrative
nature gives a holistic vision. The environmental
challenges of the past are now consolidated into the
singular challenge of sustainable development. We
now live in a distinctly new era characterized by
widespread capitalism and market-oriented economies,
free trade, strong regional groupings, and covered by
high-speed networks of communication using satellites
and computers. This is the world after the Earth
Summit – the Post-UNCED world that has been
fundamentally re-structured in many important ways.
Never before has there been a better
combination of circumstances that favor the moving
forward of the sustainable development agenda. The
zeitgeist after the Earth Summit is conducive to the
nurture of bold initiatives and quantum leaps for the
creation of a sustainable global society. It is imperative
that the region does not let this atmosphere of hope,
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solidarity, and commitment dissipate into feckless
verbiage and documents of good intents. The
opportunities to build on this historic momentum to
accomplish real change in the quality of the
environment and the better ment of the human
condition are dissussed as follows.

A.

C onducive Political and Legal
R egim es

There is now a widespread recognition that
environment and development are two sides of the
same coin and there exists a strong political
commitment to sustainable development. The
adoption of Agenda 21 is a clear manifestation of this
commitment.
The environmental problems of the global
commons are increasingly falling under international
legal regimes through the coming into force and
ratification by states of important conventions. Some of
the important ones are the UN Law of the Sea, the
Montreal Protocol on Substances that deplete the
Ozone Layer, the Biodiversity Convention, and the
Framework Convention on Climate Change. There are
many others covering some limited areas of the world
and numerous regional agreements on various aspects
of the environment (See Chapter 18).
Political will, which admittedly is very difficult to
determine, has perceptively strengthened. The number
of heads of state who attended the Earth Summit was
unprecedented. Most expressed support for
environmental goals.
Regional and sub-regional cooperation has been
strengthened. Sub-regional groupings such as the
ASEAN, SPREP, SACEP and others have not only
become much stronger but are now implementing
environmental programmes (See Chapter 23). This
phenomenon will certainly facilitate the resolution of
transborder issues.

B.

Enhanced C onstituency for
Sustainable D evelopm ent

One of the distinguishing characteristics of
post-UNCED period, has been the enhanced participation
of major groups, such as NGOs, women, indigenous
peoples, and the business and industry sector in the
process of sustainable development (see chapters 19,
20, and 22) This has helped in enlarging the base of
support for sustainable development and provided
creative and new ideas in meeting its challenges.

C.

Supportive Trade and Financial
R egim es

The removal of most of the barriers to free trade
after GATT could stimulate economic growth of the
region and has created favourable climate for
sustainable development.
The world community has committed financial
resources in support of initiatives to protect the global
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commons and the implementation of the important
conventions. This is complemented by additional
funds promised by the developed countries in support
of Agenda 21. UNDP and the UN System, the
multilateral development banks and the bilateral
agencies are also committing funds to sustainable
development. Although the rhetoric is still bigger than
the funds, a beginning nevertheless has been made.
The creation of Global Environment Facility
(GEF) as a multilateral fund for financing projects
dealing with environmental problems in the global
commons or those of global significance is a major
positive step. It is now funding a number of important
projects in the Asian and Pacific region. The pilot phase
ended in October, 1994. As of April 1994, 25 major
projects are being funded through GEF in the Asian
and Pacific region (Table 25.2) out of 57 projects in the
world with a total amount of $238.9 million out of a
total global allocation $732.6. Globally 43 per cent of

Table 25.2:

these funds were earmarked for biodiversity projects,
38 per cent for combatting global warming, 16 per cent
for international waters, and 1 per cent for the control
of CFCs and ozone depleting substances and 2 per cent
for others. The total picture for the GEF Pilot Phase
under various themes and regional distribution is
shown in figure 25.6. It is interesting to note Asia and
the Pacific as a region and biodiversity as theme
received the largest share of the core funds (GEF, 1994).

D.

The C om m unication R evolution

Communication revolution has created another
major opportunity. The Internet and the World Wide
Web are just the crude beginnings of the vast potential
of digital communications.
The spread and
proliferation of information network is supportive of
the goals of sustainable development. Knowledge and
information could now be accessed much more easily
than any other time. The search for solutions to

List of Projects Funded by GEF in the Asian and Pacific Region (by April 1994)

Country/Area

Project

Amount (million US$)

Bhutan

Trust Fund for Environment Conservation

PR China

Issues and Options in Greenhouse Gas Emissions Control

PR China

Development of Coal-Bed Methane Resources

10.0

PR China
PR China

Ship Waste Disposal
Sichuan Gas Development & Conservation

30.0
10.0

India

Optimizing Development of Small Hydel Resources in the Hilly Regions

7.5

India

Bio-Energy from Industrial, Municipal and Agricultural Wastes

5.5

India

Cost-effective Options for Limiting Greenhouse Gas Emissions

India

Renewable Resource Management

Indonesia

Biodiversity Collections

7.0

Indonesia and Malaysia
Lao PDR

Conservation Strategies for Rhinos in South-East Asia
Wildlife and Protected Areas Management

2.0
5.0

10.0
2.0

1.5
26.0

Mongolia

Development and Institution of a National Biodiversity Conservation Plan

1.5

Nepal
Pakistan

Biodiversity Conservation in Nepal
Fuel Efficiency in the Road Transport Sector

3.8
7.0

Pakistan
Papua New Guinea

Integrated Community waste-to-Energy Systems
National Conservation and Resource Management Programme

11.0
5.0

Philippines

Conservation of Priority Protected Areas

20.0

Philippines
Sri Lanka

Geothermal Energy Development
Wildlife Conservation and Protected Areas Management

30.0
4.1

Thailand
Viet Nam

Promotion of Electricity Energy Efficiency
Conservation Training and Biodiversity Action Plan

9.5
3.0

Regional

South Pacific Biodiversity Conservation Programme

10.0

Regional
Regional

Asia Least Cost Greenhouse Gas Abatement Strategies
Prevention and Management of Marine Pollution in East Asian Seas

Total Asia-Pacific
Source:

9.5
8.0
238.9

GEF (1994). Quarterly Operational Report, Washington D.C.
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Figure 25.6:

GEF Project Distribution (as of April 1994) by Subject Area and World Regions
Ozone
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Biodiversity
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Europe
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International
Water
16%

Global &
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L. America &
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Asia-Pacific
33%

Others
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Source:

Global Warming
38%

Africa
20%

GEF (1994).

development problems could take advantage of this
pool of data bases. A truly global village has been
formed enlarging the sense of community beyond the
traditional national borders. This would affect the way
one thinks about the ecological problems of the global
commons. The Utopian dream of “One Earth, One
World” is now a reality. This augurs well for
sustainable development.

V I. C O N C LU SIO N
The overall analysis in this report demonstrates
that while environmental conditions continue to
deteriorate, the socio-political setting has become more
conducive for taking new and bold initiatives in
meeting the challenges to sustainable development.
These challenges can be broadly categorized into
policy, cross-sectoral and sectoral dimensions. The most
daunting challenge lies in the formulation of an
effective and responsive integrated policy frame-work,
whether it relates to demographic dynamics, economic
growth, natural resources, pollution magnitude or social
welfare. This, in turn, is dependent on the institutional
capacity. Currently the institutional structure and
capacity in most countries of the region is weak,
fragmented and generally lacks responsiveness to the
requirements of sustainable development. Mechanisms
for monitoring of policies and programmes through
appropriate sustainable development indicators are also
non-existent.
An overview of the key cross sectoral and
sectoral challenges encountered by the region on the
road towards sustainable development have been
summed up in Table 25.3. Thirteen key areas have
been identified as requiring urgent action. Among
cross sectoral issues, the greatest challenge emanates
from the burgeoning population and pervasive poverty.
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M. East &
N. Africa
8%

The most important force creating pressure on the
environment in the near future would be the rapid
growth of the population in the region which will
double in the next forty four years. Well before the
middle of the next century, there will be 3.3 billion
more people in the region. The requirements for food
will double and the need for water and sanitation will
quadruple while the consumption of energy and
manufactured goods will increase five fold. Threats to
habitats and forest resources could be unprecedented.
Pollution may increase tenfold.
In terms of sustainable development, closely
related to demographic growth, is the issue of poverty
eradication. The interrelationship between the two can
be gauged from the fact that the significant reductions
observed in the percentage of populations below the
poverty line in Asia and the Pacific do not translate into
similar decreases in the absolute numbers of poor. The
core issues in poverty alleviation are access to
resources, expansion of productive employment, the
enhancement of social integration and the
empowerment of the poor and disadvantaged groups.
Among sectoral related issues, demand for
energy, food, water, genetic resources and minerals and
growth of urbanisation, industrialization, transport,
tourism and trade are likely to exert a great stress on
the natural systems and resources due to the inherent
anthropogenic de-stabilizing forces. The consumption
of commercial energy will rise rapidly. It almost tripled
during the period 1970 to 1990 despite the oil price
shocks. By 2010, the region will be the largest
consumer of commercial energy in the world. In the
face of current low level of energy consumption in the
region, even a development strategy that is perfectly in
line with agenda for sustainable development, is likely
to result in an increasing use of energy for at least two
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Table 25.3:
Issues

Summary of Key Cross Sectoral and Sectoral Challenges and Recommended Actions
Key Challenges

Responses

Cross Sectoral Challenges:
Population,
Consumption and
Poverty

To manage the augmenting environmental
stress caused by the forecasted increase in
world population of 2.2 billion over the
next 25 years (e.g. increased consumption
of raw materials, rapid urbanisation,
pressure on arable land, and increased
waste generation).

• address both the growth and distributional
aspects of population dynamics through
Population policies;
• Rural development policies: develop
transmigration programmes; reform land
tenure; promote rural credit to raise farm
inputs and improve agricultural productivity;
• Human development policies: health and
education; women status.

Human
Health

To help countries currently undergoing an
epidemiological transition and suffering
from both traditional (e.g. infectious,
parasitic and vector-borne diseases)
and modern environmental diseases
(e.g. diseases of the nervous system,
cancer, cardio-vascular diseases and
Acute Respiratory Infections).

• Develop new health policies focusing on
prevention rather than cure.
• Encourage cooperation between different
ministries for designing policies and
programmes based on multi-sectoral research.
• Strengthen primary healthcare (including
both financial and human resources support)
to better target community groups most at risk
of environmental diseases.
• Improve water supply and sanitation in urban
and rural areas.
• Promote community participation in
environmental health management.

Natural Hazards
and Disasters

To reduce the considerable losses
in human life and the large scale
environmental damage caused by
natural disasters.

• Develop plans to combat disasters, and monitor
and guide disaster relief operations.
• Enact legislation on urban planning controls.
• Raise danger awareness and educate for disaster
preparedness.
• Address and reduce the impacts of
transboundaries disasters through regional
cooperation.

Involvement of
Community and
Major Groups

To promote active and informed
community participation in all phases
of development projects, from planning,
through design, to implementation
and follow-up.

• Empower women through full participation
in decision-making.
• Respect cultural integrity and the rights of
indigenous people.
• Promote grassroots mechanisms to allow for the
sharing of experience and knowledge among
communities.
• Hand over to communities the responsibility of
sustainable management and protection of local
natural resources.
• Establish a network of community-based
learning centres for capacity-building and
sustainable development.

Local CapacityBuilding

To allow for reinforced action on
sustainable development at the local level.

• Review and strengthen institutional structure
so as to facilitate the development and
implementation of adequate policies and action
plans for sustainability.
• Develop an effective system for legislation
enforcement providing: suitable financial
resources for higher levels of inspection and
monitoring; training for pollution control
inspectors; and incentive meas ures for
compliance.
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Table 25.3:

(continued)

Issues

Key Challenges

Responses
•

Better utilise existing financial resources at
national, regional and local levels, as well as
develop new and creative ways of funding.
• Allow easier technology transfer and encourage
the development of new envir onmental
technologies in the Region.

Sectoral Challenges:
Human Settlements

To tackle the accelerating depletion of
natural resources and agricultural land,
the increasing air and water pollution
and the greater pressure on urban
institutions and infrastructure
(e.g. sanitation) resulting from rapid
urbanisation and growing number
of megacities.

• National initiatives: urban planning;
strengthening of local governments and
involvement of NGOs; housing and services
for the poor; resources mobilisation in the
private sector.
• Regional programmes: Ministerial Conference
on Urbanisation; Urban Management Programme
for Asia and the Pacific; Regional Network of
Local Authorities for the Management of Human
Settlements (CITYNET); Asian Coalition for
Housing Rights; The Sustaina ble Citi es
Programme; The Community Development
Programme.

Agriculture

To improve food security and minimise
the adverse environmental impacts
of intensive agricultural practices.

• Programmes for sustainable agriculture:
integrated pest and nutrient management aimed
at reducing use of pesticides and fertilisers;
agroforestry; and improved irrigation systems.
• Macro-Economic Reforms: reduce agricultural
subsidies through economic restructuring;
establish water charges to control demand;
define standards for irrigation efficiency.
• Institutional Refor ms: land tenure reform;
institutional strengthening for the formulation of
national landuse plans, guidelines on the
appropriate use of land resources, and provision
of credit facilities to small farmers.

Industry

To allow industrialisation to meet changes
in consumption patterns without
jeopardising the long term use of
renewable and non-renewable resources.

• Promote environmental technologies to improve
manufacturing processes.
• Encourage Environmental Impact Assessments
and eco-audits.
• Develop environmental standards and
market-based instruments.
• Strengthen institutional capacity for pollution
control and monitoring.

Water

To meet the growing demand of water in a
sustainable manner and to protect and
improve the quality of water.

• Improve better efficiency through minimizing
water losses and maximizing water conservation.
• Judicial allocation of water resources among
varous sectors.
• Monitoring and control of water quality.

Energy

To minimise the strain on natural resources
and the significant impacts on human
health due to the rapid increase in energy
consumption related to fast-growing
population, and industrialisation.

• Advocate the use of better quality fuels e.g. LPG,
natural gas, electricity.
• Increase fuel efficiency through stricter controls
over highly polluting vehicles and transport
planning.
• Improve monitoring and control of energy use
(including institutional strengthening).
• Educate so as to develop public awareness.
• Encourage and provide for a shift in lifestyle
which would reduce energy demand.
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Table 25.3:

(continued)

Issues

Key Challenges

Responses

Transport

To avoid and/or mitigate the
environmental degradation

• Contain demand through higher taxation, higher
parking fees, and improved traffic management.
• Control pollution through the use of less
polluting fuels and higher maintenance
standards.
• Diversify into less environmentally damaging
transport (including more efficient public
transport).

(e.g. air, oil and noise pollution),
and the impacts on human health and
quality of life caused by the increased
transportation of goods and people.

Tourism

To encourage tourism as an important
source of income for the region and
manage, reduce and/or mitigate its
adverse effects on the environment
(e.g. increased land erosion, pollution,
greater needs for waste disposal,
extraction of resources, ecological
deterioration, and damage to
cultural values).

• Improve planning and clearly define
environmental management responsibilities of
relevant government agencies.
• Develop adequate environmental monitoring
for popular destinations.
• Design and enforce appropriate environmental
legislation.

Solid and Hazardous
Waste

To develop and/or upgrade waste
management systems in order to cope
with the increasing quantities of waste
and to avoid worsening of environmental
health problems.

• Invest in environmentally acceptable and cost
effetive waste treatment and disposal
infrastructure.
• Improve coverage and efficiency of waste
collection services through regional and
municipal waste management plans.
• Str engthen national and local institutions
including manpower and technical capabilities.
• Improve management standards.
• Design adequate national waste management
policies and legisla tive framework wi th
enforcement practices.
• Encourage waste minimisation in all sectors.

Trade

To promote liberal trade while
maintaining and strengthening protection
of environmental and natural resources.

• Directly address environmental degradation
and pollution through more effective
domestic policies.
• Develop better planning so as to anticipate
environmental externalities.
• Adopt a policy so as to internalise environmental
protection costs in market prices.
• Introduce market-orientated measures such as
pollution taxes and tradeable permit schemes.
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25.9:

Conservation of nature and resources and checking of
pollution, a key challenge in promoting sustainable
development.

more generations in terms of both absolute and per
capita consumption. That the energy consumption per
capita will increase almost universally in the region
should therefore be the starting premise of any policy
agenda for sustainable development. Given the targets
of large GDP per capita, the choice is not the scale but
the type of energy systems or energy mix and recovery
through conservation.
The critical ingredients in meeting the challenge
of producing enough food will be fertilization, irrigation
and containing land degradation. In the next two
generations fertilizer and agrochemicals will not be the
limiting factors. The main issue in this regard will be
the increasing vulnerability of high yield varieties to the
pesticide-resistant pests, degradation of soil due to
misuse of chemical fertilizer and growing risk to human
health. Water will be the key limiting input for further
intensification of agriculture particularly in the
populous and relatively arid areas. There will be a
strong demand for large irrigation systems. One of the
biggest development challenges in many countries of
the region would be water allocation among the
various sectoral users. Conservation of biodiversity and
genetic resources would also be critical not only in
terms of food production but also for environmental
protection and sustainable development.
Massive growth in urbanization is another critical
challenge. On the positive side, it could promote
economies of scale, elevate life expectancy, and
increase social opportunities. All these could contribute
to better chances for sustainable development. On the
negative side, the rapid growth of cities will
compromise further the already over-stretched
capacities of local governments to provide infrastructure
and job opportunities fast enough to enable the new
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settlers to enjoy some of the advantages of urban life.
The quality of life in many urban slums therefore would
be worse than in the depressed rural areas.
The outstanding challenge for the region in the
wake of growing industrialization will be undeniably,
generation of wastes and pollutants. As the material
inputs expand, the pollution load in terms of direct
discharges in the natural environment will inevitably
increase. About three quarters of all toxic emissions
come from only four primary industries-plastic, paper,
chemical and metals. Open pit mining for metals have
ruined whole mountain and large areas in the Pacific
islands. Many Asian countries may face a similar
situation unless proper mitigating measures are
enforced. The major challenge in the region would be
to guide mining and industrial development along
ecological lines by the use of cleaner technology,
reducing material inputs and controlling waste.
The focus also need to be placed on fostering
regional and international cooperation and the
challenge is to reach a new level of understanding
among the nations on the critical issues of financing
and technology transfer. Sustainable development is a
global issue because the political economy that governs
man-made systems can no longer be treated separately
from the natural environment which in turn embraces
all countries. The strong and indestructible linkages can
be discerned from the emerging global problems of
ozone depletion, climate change, associated sea level
rise and the loss of bio-diversity. Rational utilization of
resources, sustainable use of land, protection of forest,
conservation of biodiversity as well as formulation and
implementation of coordinated strategies for resource
management and pollution control could particularly
require strong regional and sub-regional cooperation.
The multitude of problems outlined above raise
the important question of the real prospects for
sustainability: can countries of the region attain their
desired level of quality of life within the next two
generations? The answer has to be yes, not because of
blind optimism but because of the demonstrated
ingenuity, resilience, and determination of countries of
the region. In the next two generations, which is the
longest meaningful time-frame that could be used for
looking at sustainable development, humankind will
have the increasing capability and the means to solve
the technical problems. The technological base and
financial resources that spawn these problems would
also lead to their solution provided technology and
resources are made available through international
cooperation in the spirit of global partnership for
sustainable development and management of shared
resources.
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