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VI.  Water infrastructure

A.  INTRODUCTION

Water infrastructure can be defined as a stock of facilities and
installations needed to develop and manage water resources, including
delivery, treatment, supply and distribution of water to its users as well as for
the collection, removal, treatment and disposal of sewage and wastewater.

Water has always played a central role in human societies, but in
order to sustain that role, it needs to be harnessed and managed to increase
its productive impact and to reduce the risk of destruction, while protecting
aquatic ecosystems which is crucial for the environment. This could be
achieved by developing adequate hydraulic infrastructure concomitantly with
legal and institutional frameworks for water management.

The General Assembly, recognizing the urgency of addressing water
issues, proclaimed the period 2005-2015 the International Decade for Action,
“Water for Life”, to emphasize the importance of water for sustainable
development and the eradication of poverty and hunger, and its indispensabil-
ity for human health and well-being.1

The objective of this chapter is to analyse the current status of water
infrastructure development and future infrastructure needs and to identify
ways to enhance regional cooperation in managing water resources.  Section
B provides a brief account of the current status of water resources develop-
ment.  Section C analyses water infrastructure development.  Future infra-
structure development needs are analysed in section D.  Section E con-
cludes and proposes the way forward.

B. CURRENT STATUS OF WATER RESOURCES
DEVELOPMENT

The physical geography of the Asian and Pacific region varies from
arid deserts to some of the most humid areas in the world, with correspond-
ingly uneven distribution of precipitation and water resources. Moreover, a
large part of the region has a monsoon climate in which the rainy season
may bring severe floods that cause tremendous damage in many river
basins. A prolonged dry season, however, may cause temporary water
shortages in the same river basins.
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The most meaningful measure of freshwater resources is the total
annual flow of rivers and the recharge to aquifers, which constitute the
annual volume of renewable water resources.  The Asian and Pacific region,
not including the Asian part of the Russian Federation, accounts for around
13,000 cubic kilometres, or some 23 per cent, of the global run-off, esti-
mated at 43,000 cubic kilometres.

Overall, the average per capita availability of water in the region, with a
population of 3.9 billion, is about 3,330 cubic metres per year, which is almost
two times less than the world’s average. Population growth between 1950 and
1995 caused the per capita availability of water to drop almost 70 per cent in
South and Central Asia, 60 per cent in northern China and Mongolia, and
about 50 per cent in South-East Asia. In 2025, per capita water availability is
expected to be 10 to 15 per cent lower than current levels.2

At the same time, water use in Asia and the Pacific has increased
rapidly due to rising demand from domestic, industrial and agriculture sectors
(see figure VI.2). The rate of increase in water withdrawals could exceed the
population growth rate 2 to 3 times.  The total amount of annual water
withdrawal in the region is very roughly estimated at  2,000 cubic kilometres,
or 510 cubic metres per capita per year, accounting for about 15 per cent of
the regional renewable water resources. Water withdrawals are highest in
Central Asia (85 per cent), followed by South Asia (48 per cent), and

2 Asian Development Bank, Water for All: The Water Policy of the Asian Development Bank
(Manila, ADB, 2001), p. 4.

Rising demand
necessitates better
efficiency in the use of
available supplies

Source: I.A. Shiklomanov, “Assessment of water resource and water availability in the world”, Report prepared for the
Comprehensive Assessment of Freshwater Resources of the World, Stockholm, Stockholm Environment Institute, 1997.

Figure VI.1.  Changes in water resources per capita in Asia and the Pacific (1950-2025)
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Mongolia and northern China (25 per cent). These regions suffer from
serious water scarcity and have experienced serious difficulty expanding
economic sectors that use large amounts of water, such as irrigated agricul-
ture.  Nevertheless, the demand for water is projected to grow throughout
Asia and the Pacific, necessitating more efficiency in the use of available
supplies.

In many parts of the region, the aquatic environment has deteriorated
due to over-exploitation of water resources and their contamination by
discharges of domestic, municipal, agricultural and industrial wastes, often
without proper treatment and often exceeding the capacity of water bodies to
accommodate them. As a result, many rivers and aquifers have lost their
potential as sources of water of adequate quality for downstream uses.
Water resources in many parts of the region are also threatened by loss and
degradation of catchments, deforestation and large-scale reclamation of
wetlands.

Unsustainable exploitation of water resources characterized by dimin-
ishing water availability per person, increasing water abstraction from surface
and groundwater sources and depletion of the aquatic environment is caus-
ing a growing scarcity of water throughout the ESCAP region. It already
hampers socio-economic development in large areas of some countries
which lack enough water for all domestic, industrial, agricultural and other
purposes.

1. THE ROLE OF WATER INFRASTRUCTURE

Adequate water infrastructure (mostly dams and reservoirs) is required
to ensure the sustainability of water resources and overcome scarcity prob-
lems. Physical infrastructure is also required to provide water-related serv-
ices, primarily water supply and sanitation, for the population, agriculture and
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Figure VI.2.  Water withdrawals as a share of available resources (1900-2025)

Source: I.A. Shiklomanov, “Assessment of water resource and water availability in the world”, Report prepared for the
Comprehensive Assessment of Freshwater Resources of the World, Stockholm, Stockholm Environment Institute, 1997.
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industry, as well as for treatment and disposal of wastewater. Hydraulic
infrastructure provides other benefits, such as hydroelectric power and navi-
gation. In addition, water infrastructure is intended to supplement the natural
ability of aquatic ecosystems to cope with drought and floods as well as to
accommodate a certain pollution load.

Such water infrastructure is widely considered as a platform for
economic growth but is unevenly developed throughout Asia and the Pacific:
it is mature in developed countries and grossly underdeveloped in many
developing countries. There is a great need, therefore, to prompt and support
accelerated water infrastructure development in many parts of the region.
Countries also need to recognize that, while it is urgent and important to
meet the Millennium Development Goals for drinking water supply and
sanitation, this should not detract from the needs of the broader water
infrastructure sector, including flood control, industrial and commercial water
supply, hydropower, wastewater treatment and irrigation.

C. CURRENT STATUS OF WATER
INFRASTRUCTURE DEVELOPMENT

Each country needs adequate infrastructure to regulate the flow of its
rivers and to create water storage to meet reasonable requirements for water
of suitable quality from its population and economy on a sustainable basis.
This physical infrastructure is also needed for inter-basin transfers to move
water from regions of excess to regions of scarcity.  Man-made reservoirs
play a particularly important role where natural precipitation is erratic or
seasonal because during wet periods they store flood water, which would
otherwise be lost, and make it available during prolonged dry periods.
Countries with dry climates or intensive rainfall seasons therefore need such
infrastructure more than countries with moderate climates.

Developed countries invested heavily in water infrastructure during the
twentieth century to provide their increasing populations with drinking water
supply, food through irrigation, energy through hydropower and transport
through navigation, and to protect them from floods. In all developed
countries, including those in Asia and the Pacific, the flows of major rivers
are regulated and managed, reducing peak flows, increasing low flows and
protecting water quality, thus reducing the risk of water-related disasters and
increasing the reliability of water services.  In those countries, in general,
water infrastructure is mature and the human capacity required to operate
and maintain hydraulic facilities is available. Institutional aspects of water
management are typically embedded in the political and administrative struc-
ture of governments and have often evolved over considerable time.  In
developed countries, much greater emphasis is placed on water manage-
ment in order to maximize returns on investment in the water sector and to
respond to shifting priorities, and high values are now placed on environmen-
tal and aesthetic assets.

Developing countries which are industrializing have made significant
investments in water infrastructure and many are successfully addressing
catastrophic water risks, but they have not yet achieved the infrastructure
and institutional capacity to manage their water resources to optimize sus-
tainable growth and provide universal and reliable water services.

In the least developed economies, inadequate hydraulic infrastructure
and water management institutions hampers development. Poor water supply
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and sanitation adversely affect the health of the population, food production
is unpredictable because lack of irrigation infrastructure leaves it vulnerable
to unchecked drought and floods, and electricity supplies are unreliable. The
investment climate is also poor in hydraulic infrastructure as water manage-
ment policies and institutions are not yet sufficiently evolved.  In general, the
poorest countries have the lowest infrastructure stock and the weakest
institutions.

1. INFRASTRUCTURE FOR DEVELOPING WATER RESOURCES
(DAMS AND RESERVOIRS)

Dams and reservoirs provide storage for water, including flood water,
which can then be supplied for households and irrigation, as well as for
generation of power, thus reducing fossil fuel depletion and the negative
environmental effects of fossil fuel burning.  They often emerge as the
priority in strategic planning with respect to water and energy.  However, as
with other infrastructure projects, there are also adverse environmental and
social impacts that must be minimized or mitigated.

The world has around 55,000 large dams,  most of them registered by
the International Commission on Large Dams (ICOLD).3  About half of them
are used solely for supplying water for irrigation purposes and roughly one
third of them are multi-purpose. No reliable data exist on the total number of
“small” dams, i.e. those not meeting the ICOLD criteria.  A very indicative
figure is 800,000, almost all of them used for irrigation and water supply.

In the Asian and Pacific region, most dams and reservoirs have been
built since 1950. Construction peaked in the 1970s, when hundreds of large
dams were put into service each year. At that time, Japan, a flood-prone
country with 40 per cent of its population and 60 per cent of economic
assets located in vulnerable river plains, invested some 2 trillion yen in
hydraulic infrastructure, mostly dams and embankments. With these facilities,
annual flood losses that before the 1950s could reach 20 per cent of GDP
were reduced to less than 1 per cent of GDP.  Even with its large stock of
about 2,800 large dams and reservoirs, Japan still spends about $9 billion of
public funds annually on expanding and maintaining hydraulic infrastructure,
and another hundred large dams are under construction (see table VI.1).

Asia and the Pacific, led by China and India, has a total of about
36,000 large dams, accounting for about two thirds of the global stock,
although the data (table VI.1) are incomplete. The scale of construction of
new large dams in the region is still impressive.

A major indicator of water resources development is the ratio between
the available storage reservoir capacity and the volume of the annual
renewable water resources. The ratio in the Asian and Pacific region (table
VI.2) is 0.10, less than the global average of 0.14 and far behind North
America (0.33) and Europe (0.16).

However, Asian and Pacific countries vary greatly in their stock of
water infrastructure. In Kyrgyzstan and Tajikistan, the reservoir storage ca-
pacity is almost equal to the annual volume of their respective renewable

3 According to the International Commission on Large Dams, a dam is classified large if it is
higher than 15 metres or if it is between 10 and 15 metres high and its reservoir capacity
exceeds 1 million cubic metres.
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water resources due to a number of very large dam and reservoir projects.
These include the world’s highest dams – the Nurek dam (300 metres) and
the Rogun dam (310 metres, not yet completed), built when these countries
were within the Union of Soviet Socialist Republics.  In many other countries
of the region, reservoir storage capacity is much less than their annual
renewable water resources.4

Table VI.1.  Large dams in the ESCAP region

Country Number of existing dams Number of dams under construction

Afghanistana 2
Armeniaa 16
Australiac 508 4 (2001)
Azerbaijana 17
Bangladesha 1
Brunei Darussalama 2
Cambodiaa 2
Chinac 25 821 245 (2001)
Democratic People’s Republic of Koreaa 2
Fijia 2
Georgiaa 14
Indiad 4 525 475 (2002)
Indonesiab 104 10 (2001)
Iran (Islamic Republic of)d 187 88 (2002)
Japand 2 738 110 (2002)
Kazakhstana 12
Kyrgyzstana 12
Lao People’s Democratic Republica 1
Malaysiac 52
Myanmara 7
Nepala 33
New Zealandd 93
Pakistand 87 11 (2002)
Papua New Guineaa 3
Philippinesa 15
Republic of Koreaa 65
Russian Federationa 41
Singaporea 3
Sri Lankaa 46
Tajikistana 7
Thailandd 26 4 (2002)
Turkeyc 518 230 (2001)
Uzbekistana 14
Viet Nama 1

Total 34 977 1 177

Source:
a International Water Power and Dam Construction, Water Power and Dam Construction Yearbook 2004 (London, Wilmington

Media, 2004).
b International Commission on Large Dams, ICOLD enquiry 2000, Paris.
c Ibid., 2001.
d Ibid., 2002.

4 W.R. White, World Water Storage in Man-Made Reservoirs (FR/R0012), “Review of
Current Knowledge” series, April 2005 (Bucks, United Kingdom, Foundation for Water Research,
2005) (available online at www.fwr.org).
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Another appropriate indicator of the scale of development of water
infrastructure is the volume of water storage capacity per person. The global
average is 963 cubic metres (table VI.2); in Asia and the Pacific it is much
less, about 380 cubic metres.5  Storage volumes vary greatly between the
countries of the region. Australia has about 5,000 cubic metres of water
storage capacity per person, comparable with the United States (6,500 cubic
metres per person), while Afghanistan has only 140 cubic metres per person.

Table VI.2. Water resources and reservoir storage by region

Internal Total Total
Population renewable IRWR Total reservoir reservoir

Region (2004) water per capita reservoir storage/ storage/
(millions) resources (m3/year) storage IRWR population

(IRWR) (km3) (percentage) (m3/person)
(km3/year)

Asia 3 574 11 117 3 111 1 262 11 353
Europe 729 6 592 9 043 1 083 16 1 486
Middle East and North Africa 435 517 1 189 392 76 901
Sub-Saharan Africa 714 3 887 5 444 388 10 543
North America 326 5 650 17 331 1 845 33 5 660
Central America and Caribbean 177 1 211 6 842 148 12 836
South America 367 12 246 33 368 891 7 2 428
Oceania 31 1 694 54 645 107 6 3 452
WORLD 6 353 42 914 6 755 6 116 14 963

Source: Adapted from W.R. White, World Water Storage in Man-Made Reservoirs (FR/R0012), “Review of Current Knowledge” series,
April 2005 (Bucks, United Kingdom, Foundation for Water Research, 2005) (available online at www.fwr.org).

Exploitaton of hydropower potential also reveals significant regional
inequalities. Europe and North America have developed more than 70 per
cent of their hydropower potential; Asia has harnessed only about 30 per
cent. Hydropower, a clean energy source, accounts for about 20 per cent of
the region’s electric power generation6 but there are great differences in the
way individual countries use it.  The Lao People’s Democratic Republic,
Myanmar and Nepal, the least developed countries, have huge but practically
untapped hydropower potential. Harnessing their hydropower resources to
export energy to neighbouring countries with energy shortages could boost
their economies enormously.

2. INFRASTRUCTURE FOR DRINKING WATER
SUPPLY AND SANITATION

The Asian and Pacific region’s lack of sufficient infrastructure denies a
large part of its population access to safe water and decent sanitation.  In
2002, every sixth person in the region, or an estimated 691 million people,
did not have access to safe, sustainable water supplies and almost half the
population did not have access to decent sanitation.  A huge number of
people have gained access to water and sanitation services as a result of
the expansion in infrastructure since 1990.  However, due to population

5 Ibid.
6 Asian Development Bank, Water for All: The Water Policy of the Asian Development Bank

(Manila, Asian Development Bank, 2001).
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growth, the absolute number of people without access to such services
remained almost the same. Indeed, coverage of the region’s urban popula-
tion actually decreased due to a population growth rate that outstripped the
rate of development of urban water supply and sanitation.

3.  INFRASTRUCTURE FOR WASTEWATER TREATMENT

Sewerage and wastewater treatment facilities are much less developed
than water supply infrastructure.  Moreover, even where such facilities exist,
they may not operate properly because of financial and technical problems.
Although comprehensive estimates for the Asian and Pacific region are not
available, it is assumed that a large share of sewage in most cities in the
developing countries of the region is not properly treated and is disposed of
in unsanitary ways that endanger public health and pollute the aquatic and
marine environment.

However, adequately treated sewage is a valuable source of water for
many applications. Sewage is reused mostly for agriculture and industrial
applications; with treatment it could be brought up to acceptable drinking
water standards. Water-deficient Singapore has invested hundreds of millions
of United States dollars to create a comprehensive infrastructure that enables
it to treat and reuse sewage.

4. INFRASTRUCTURE FOR INDUSTRIAL WATER SUPPLY AND
INDUSTRIAL EFFLUENT TREATMENT

Water supply for small-scale industries located within urban areas is
often provided by public water systems, while large-scale industrial projects
or industrial zones may have their own infrastructure for water supply and
effluent treatment.  Although all countries in the region are conscious of the
degradation of their water resources due to pollution by industrial effluents,
the development of infrastructure for collecting, treating and disposing of
industrial wastewater has often lagged behind the pace of industrialization.
Infrastructure is not available or not sufficient to treat the effluents to a
satisfactory standard.

5.  INFRASTRUCTURE FOR IRRIGATION WATER SUPPLY

Despite the region’s steady economic growth and the sharp rise in its
urban population, water use in Asia and the Pacific is still dominated by
agriculture. On average, about three quarters of the water obtained from
surface and groundwater sources is used mainly for irrigated agriculture, a
key sector for achieving sustainable food production to meet nutritional
needs, ensure food security and provide a basis for the livelihoods of rural
communities.

Irrigated land accounts for about 40 per cent of all arable land in the
region and produces about 70 per cent of the region’s food.7  A huge stock
of physical infrastructure (dams, ponds, wells, major canals and distribution
networks, drains and collectors, and pumping stations) exists in the region to
provide water for irrigation systems as well as to collect and drain out return
irrigation water. However, due to obsolete facilities and incorrect water use in
the fields, the efficiency of irrigation is low throughout the region.

7 Ibid.
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6.  TRANSBOUNDARY WATER INFRASTRUCTURE

In continental Asia, most of the large rivers form or cross boundaries
between two or more countries.  The water resources of such rivers as the
Amu Darya and the Syr Darya, the Indus and the Ganges, the Salween and
the Mekong are shared by several countries and in many cases are virtually
untapped.  Countries often seek to develop river segments within their own
territories regardless of basin-wide prospects as the complexity of riparian
relations obstructs the development of the rivers’ full potential for growth and
poverty alleviation.  In a number of cases, tensions over transboundary rivers
effectively halt their management and development.  However, the need for
such infrastructure as multi-purpose dams or dykes for flood protection is
often a major driver in reaching agreements on cooperation in transboundary
river basins.

Central Asia has extensive transboundary hydraulic infrastructure for
the Amu Darya and the Syr Darya rivers, originally developed during the
Soviet era. However, the collapse of the Soviet Union in 1991 led to the
creation of five independent Central Asian countries that now share these
basins and infrastructure. International boundaries that cross irrigation sys-
tems, canals, water reservoirs and even dams enormously complicate the
operation and management of these facilities.  Although Central Asian
countries have concluded a significant number of agreements to manage
their shared water resources, the institutional and legal frameworks for such
cooperation need improvement (box VI.1).
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Box VI.1. Cooperation in operating hydraulic infrastructure in the
transboundary Chu and Talas river basins

Under the 2000 Agreement between Kazakhstan and Kyrgyzstan on Utilization of the Water Facilities of
Interstate Use on the Chu and Talas Rivers, Kazakhstan pays a part of the operation and maintenance expenses
for a number of dams and reservoirs which are located on the territory of Kyrgyzstan but supply water to
Kazakhstan.  This is a breakthrough in water relations in Central Asia.  If this formula were applied to other
transboundary river basins in Central Asia, many of its current water problems could be resolved.

In February 2002, Kazakhstan and Kyrgyzstan requested ECE and ESCAP to assist in setting up a bilateral
commission on the Chu and Talas rivers as stipulated in the Agreement. In response, ECE and ESCAP initiated a
support project in early 2003, financed by Sweden, the United Kingdom and Estonia and implemented under the
auspices of the Organization for Security and Cooperation in Europe (OSCE).  A statute for the commission
agreed by both countries would provide for Kazakhstan’s and Kyrgyzstan’s parts of the commission to be
established on the basis of parity and each part would report to a water management agency in its respective
country.

The proposed Chu-Talas Rivers commission is regarded as a model of cooperation for other transboundary
river basins in Central Asia and has attracted strong international backing. The European Union has implemented
a project to define the scope of water management in the basins of those rivers and the Asian Development Bank
has supported establishing the Commission secretariat and retrofitting some hydraulic infrastructure on those
rivers.

The Indus basin has extensive infrastructure consisting of 620 km of
major canals and several dams and reservoirs with a storage capacity of 20
cubic kilometres.   It was developed in the 1970s in order to divide waters in
the upper basin between India and Pakistan in accordance with the Indus
Basin Treaty, signed in 1960 by both countries and the World Bank on
behalf of a group of countries that provided the finance to build the
infrastructure.  Some attempts to develop transboundary infrastructure in the



106

Enhancing Regional Cooperation in Infrastructure Development including that Related to Disaster Management

region were unsuccessful.  For example, the 1970 Indicative Basin Develop-
ment Plan prepared under the auspices of the Mekong River Committee
aimed to build seven major multi-purpose dams across the lower Mekong
mainstream. However, the plan was later abandoned.

Transboundary infrastructure has been developed in order to supply
water from Malaysia to Singapore and from China to Hong Kong, China and
Macao, China.  Singapore receives about half of the water it uses by means
of a pipeline from Malaysia.  Their bilateral agreement on water supply
expires soon and is unlikely to be extended, and Singapore has been rapidly
developing alternative sources of water, including seawater desalination and
reclaimed sewage (box VI.2).

Box VI.2. Singapore’s innovative use of water resources

Approximately half of Singapore’s land area is used as water catchments.  All major traditional surface
water resources have been developed.  To augment local water supplies, Singapore imports water from Malaysia.

The Government is actively exploring alternative water supply sources.  Singapore is desalinating seawater
for potable water and recovering good-quality water (called NEWater) from secondary treated effluent for use by
clean industries instead of potable water.  The fact that water from such new sources will be more expensive
highlights the importance of (a) comprehensive water demand management and (b) fully utilizing limited available
water resources.

7.  WATER MANAGEMENT POLICIES AND INSTITUTIONS

The development of water resources requires investment in both
infrastructure and water management institutions. Without the infrastructure to
store and deliver water and manage flows, there is neither the need nor the
incentive for sophisticated management practices. While developed countries
are appropriately focused on refining integrated water resources manage-
ment, developing countries may do better to lay greater emphasis on
infrastructure investment and adopt a principled and pragmatic approach to
management.

Developing countries see a major imperative in increasing the
productive value of water and reducing the cost of destruction by water
to their economies by developing at least basic hydraulic infrastructure.
Middle-income fast developing economies show increasing awareness of the
need to conserve aquatic ecosystems, although pressure for growth and
poverty eradication by further developing required infrastructure is generally
stronger. In developed economies, with a mature hydraulic infrastructure
platform, a high value is placed on protecting and restoring the aquatic
environment.

As hydraulic infrastructure is characterized by its longevity, the scale,
site selection and operational characteristics of such infrastructure should be
planned with a long-term perspective that anticipates such trends and
emphasizes adaptability. On the other hand, developing countries must not
regard physical infrastructure alone as a panacea. Without the development
of appropriate management institutions, badly managed infrastructure will
likely not support growth; it may even forestall growth.

Development of water
resources requires
investments in both
infrastructure and
water management
institutions
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8.  FINANCING WATER INFRASTRUCTURE

Historically, national Governments have accounted for more than two
thirds of investments in hydraulic infrastructure and all Governments, agree-
ing on the importance of water, subscribe to international commitments such
as the water-related Millennium Development Goals. However, most countries
give the water sector a disproportionately small share of the budget and low
incomes have impeded many developing countries from increasing such
investment. Official development assistance (ODA) flows have declined and
commercial lending and private investment have been scaled back signifi-
cantly as the private sector has become more averse to water sector risks
(figures VI.3 and VI.4).

Lack of international recognition of the significance of investment in
hydraulic infrastructure also has serious consequences for developing
countries.  Aid policymakers often are reluctant to support major water
infrastructure development in developing countries and there has even been
an effective freeze in financing, for example, dams for storage, hydropower
or other purposes. However, growing recognition of the need for water
storage and hydropower, including dams of all sizes, has brought important
changes in aid policy. For instance, the Asian Development Bank recently
approved its first loan in 10 years for a hydropower project – the
Nam Theun II Hydroelectric Project in the Lao People’s Democratic
Republic.
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Figure VI.3.  Official development assistance and official assistance for the water sector

Source: United Nations, “OECD Global Forum on Sustainable Development: financing water and environmental infrastructure
for all”, Background Paper No. 6 (DESA/DSD/2004/6) submitted by the Organization for Economic Cooperation and Development to
the Commission on Sustainable Development at its twelfth session, New York, 14-30 April 2004, p. 8 (available online at
www.un.org/esa/sustdev/documents/docs_csd12.htm).

Note: Data present commitments of official development assistance (ODA)/official assistance (OA) to developing countries and
countries in transition for the water sector (excluding waste management and river development). It includes aid loans, grants and
equity investments from DAC donors, including the European Commission. Other official flows and aid from non-DAC donors and
multilateral agencies are excluded. In comparing data across years, it should be noted that coverage has improved over time.
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As water infrastructure projects typically involve high initial capital
investment and a long payback period, the risk of repayment default is high
relative to projects in other sectors.  This is particularly true for developing
countries as only a few emerging markets have sufficiently high investment
ratings that enable them to borrow funds in international markets on attractive
terms.  When countries borrow in foreign currency, they must repay the debt
using revenues generated in the local currency,  increasing the risk of repayment
default due to possible unfavourable movements in the exchange rate.

Water sector projects often suffer from a confusion of social, commer-
cial and environmental aims.  Providing water supply and sanitation, for
example, is widely considered to be a social responsibility of Governments,
which then charge low tariffs for services that do not cover even the
operation and maintenance costs of infrastructure. Failure to charge the
economic rate means water utilities are frequently in a poor position, unable
to properly maintain their assets or attract the necessary finance.

As water infrastructure
projects typically
involve high initial
capital investment and
a long payback period,
the risk of repayment
default is high relative
to projects in other
sectors

Financing sewage and wastewater collection and treatment is even
more problematic.  Users are even less willing to pay for treating wastewater
than for water supply since the benefits accrue to downstream communities.
As a result, it is often more difficult to finance major wastewater treatment,
especially after drinking water is supplied. This is one reason why there are
advantages in developing and managing water supply and wastewater infra-
structure in an integrated way – the separation of these functions is generally
less efficient.

Poor governance of the water sector is also a major problem in
financing water infrastructure. Providers of centralized water and wastewater
services are monopolists by nature and require careful regulation as a
substitute for market competition. However, in many Asian and Pacific
countries, the regulatory framework for the water sector is absent or weak.
Decentralization of water services, which is under way in a large number of

Figure VI.4.  Annual foreign private investment in water infrastructure
in developing countries, 1990-2002

(Billions of United States dollars)

Source: J. Saghir, “Financing water and environmental infrastructure for all”, opening speech at the OECD Global Forum on
Sustainable Development, Paris, 18 December 2003.
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countries of the region, leads to devolution of responsibilities for service to
lower levels of government, but often without a commensurate allocation of
funding.

9.  PRIVATE SECTOR PARTICIPATION

The relatively low rate of return typically provided by water infrastruc-
ture projects, particularly water supply and sanitation schemes, has also
made the private sector more reluctant to invest in this sector than in other
forms of infrastructure (see figure VI.5). Only about 5 per cent of the region’s
population is served by private sector operators, who mostly went into the
water business before 1997.

10.  CHALLENGES

In general, the region’s water infrastructure sector needs the urgent
attention of all stakeholders.  Hydraulic infrastructure is unevenly developed
throughout Asia and the Pacific and lags behind the needs of many
countries, especially the least developed. Inadequate infrastructure is often
coupled with deficient management and a shortage of financial resources.
Indeed, the financial situation of the water sector has deteriorated in the last
few years.

Nevertheless, there are also positive trends. A regional consensus has
emerged on the need for policy and institutional reform, and appropriate
action is being taken by many governments, municipalities, companies, and
water users associations. The challenge is to spread these successes
throughout the region.

Hydraulic
infrastructure is

unevenly developed in
Asia and the Pacific
and will need urgent
attention to meet the

needs of many
countries, especially
the least developed

Figure VI.5.  Total international private investment in infrastructure
in 1990-2002, by sector and region

(Billions of United States dollars)

Source: J. Saghir, “Financing water and environmental infrastructure for all”, opening speech at the OECD Global Forum on
Sustainable Development, Paris, 18 December 2003.
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D. FUTURE INFRASTRUCTURE
DEVELOPMENT NEEDS

The Asian and Pacific region’s demand for water and for infrastructure
to deliver it will grow with the increasing size and consumption of its
population. The scale of the region’s water infrastructure development will
largely be determined by China and India. They already account for about
80 per cent of the dams under construction in the region but will have to
accelerate the development of their water supply and sanitation infrastructure
to support rapid industrialization and to meet their ambitious national targets
under the Millennium Development Goals. Hydropower construction will also
be a priority in least developed countries, such as Afghanistan, Bhutan, the
Lao People’s Democratic Republic, Myanmar and Nepal, where hydropower
is one of the few options to support long-term growth and reduce poverty.

1.  DAMS AND RESERVOIRS

Asian and Pacific countries will need to accelerate the creation of new
water storage capacity. The capacity of their existing reservoirs has fallen
due to sedimentation while demand for more storage capacity has steadily
grown. This need is likely to become even more acute because of global
climate change, which could cause extreme deviations in the hydrological
regime in many river basins. Indeed, regional demand for storage capacity
will outstrip supply in the foreseeable future and a shortfall of several
hundred cubic kilometres is anticipated in a couple of decades.

The World Bank, recognizing the need to increase support for dam
and water storage development, has adopted a set of safeguard policies to
ensure that dams are economically, environmentally and socially sound, but
it is focusing more on financing the rehabilitation of existing dams, with an
eye on safety, than building new dams.

2. INFRASTRUCTURE FOR WATER SUPPLY
AND SANITATION

The provision of safe drinking water and improved sanitation has a
high priority in the Millennium Development Goals and the Johannesburg
Plan of Implementation8 as a primary means of eradicating poverty.  For
Asia and the Pacific, meeting the Millennium Development Goal target of
halving, by 2015, the proportion of people without adequate and sustainable
access to safe drinking water and improved sanitation presents a particularly
formidable challenge. Not only is the region home to the majority of the
world’s poor, but it also has two thirds of the world’s population unserved
with safe water and more than three quarters of the world’s population
unserved by improved sanitation. The drastic increase projected in the
region’s urban population over the next century will place enormous pressure
on urban water infrastructure. The construction, extension and rehabilitation
of water supply and sanitation facilities, especially those serving the poor,
will need to accelerate.

Demand for water will
grow with the
increasing size and
consumption of the
population and
demand for water
infrastructure will grow
correspondingly

The Millennium
Development Goal
target of halving by
2015 the proportion of
people without
adequate and
sustainable access to
safe drinking water
and improved
sanitation presents a
formidable challenge

8 Report of the World Summit on Sustainable Development, Johannesburg, South Africa, 26
August-4 September 2002 (United Nations publication, Sales No. E.03.II.A.1 and corrigendum),
chap. I, resolution 2, annex.
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3.  INFRASTRUCTURE FOR SEWAGE AND WASTEWATER

Developing infrastructure to collect, treat and reuse or dispose of
sewage and wastewater needs to become a priority in many Asian and
Pacific countries in order for them to achieve environmentally sustainable
growth.  Countries experiencing water scarcity will give more attention to
developing infrastructure for the recovery, reuse and recycling of wastewater.
As stand-alone wastewater infrastructure projects are less attractive for
investment, especially when drinking water is already available, developing
and managing water supply and wastewater infrastructure in an integrated
way will have a number of advantages.

4.  INFRASTRUCTURE FOR IRRIGATION

More water supplies and new, more expensive, infrastructure will be
needed to increase food production and meet the Millennium Development Goal
of reducing the number of people who suffer from hunger by half by the year
2015. Irrigation will remain a prime engine of agricultural growth and some
estimates say the region’s irrigated area will reach 230 million hectares by 2025.9

However, the share of water allocated to irrigated agriculture will
continue to fall because of rising demand for water from urban areas and
industries. Increasing productivity from irrigated agriculture is an optimal   way
of meeting the challenge of eliminating hunger in the region. This will require
good maintenance and in many cases rehabilitation of existing infrastructure.

5.  TRANSBOUNDARY WATER INFRASTRUCTURE

Large-scale cooperative projects to exploit the huge but still almost
untapped potential of transboundary rivers by riparian countries will become
inevitable as internal water resources grow scarcer.  Such developments
will require broad framework agreements laying down basic principles of co-
operation as well as project-specific agreements to apportion costs and
provide a basis for joint efforts to mobilize finance.

6.  FOCUS ON WATER CONSERVATION AND EFFICIENCY

In order to have enough water and sustain development, Asian and
Pacific countries must pay more attention to using existing supplies efficiently
and keeping them cleaner. Essential water savings could result from
conservation, including the introduction of water saving technologies in
agriculture and industry, water loss reduction programmes, wastewater reuse
and public awareness campaigns for careful water use. Expensive new projects
to develop additional water supply sources could also be shelved or deferred.

7.  FINANCING REQUIREMENTS

It is estimated that total spending on water infrastructure by developing
countries will need to more than double from the current level of around $75
billion annually to around $180 billion annually, of which $99 billion is required
for Asia and the Pacific. Countries of the region will need to at least double
investment in water infrastructure to achieve the targets for this sector.

Developing
infrastructure to

collect, treat and reuse
or dispose of sewage

and wastewater needs
to become a priority in

many Asian and
Pacific countries for

them to achieve
environmentally

sustainable growth

Asian and Pacific
countries will need to

at least double
investment in water

infrastructure to
achieve the targets for

this sector
9 Asian Development Bank, Water for All: The Water Policy of the Asian Development Bank

(Manila, Asian Development Bank, 2001).
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To do this, they will need to mobilize finance from all sources.
Governments are likely to remain the major source of finance, particularly
capital investment, in the foreseeable future, but it is equally important to
provide for recurring expenditure on operations, maintenance and administra-
tive overheads.  Shortfalls in repairs and maintenance eventually lead to a
need for a higher level of investment, but adequate budgeting for recurrent
spending can minimize future investment needs.

The private sector is likely to be mainly a source of managerial    and
technical know-how rather than investment in water infrastructure in developing
countries. However, more can be done to engage the private sector, particularly
by improving the access of municipalities to capital and financial markets.
Borrowing from commercial banks or issuing municipal bonds could be
important mechanisms for developing municipal infrastructure.10 However, the
substantive involvement of the private sector is also feasible.11

Nearly all the increase in financing for household water-related
services should be for sanitation, with by far the largest increase in funds going
for the treatment of wastewater from both households and industry, now
grossly underfinanced.  The item “environmental protection” includes flood
control and water resources management in its various forms. However, the
annual flow of investment in drinking water supply for the past decade has
proved sufficient only to keep the number of people without adequate access
to drinking water almost at the same level. The estimate in table VI.3 regarding
drinking water could therefore be significantly underestimated.

10 United Nations, “OECD Global Forum on Sustainable Development: financing water and
environmental infrastructure for all”, Background Paper No. 6 (DESA/DSD/2004/6) submitted by
the Organization for Economic Cooperation and Development to the Commission on Sustainable
Development at its twelfth session, New York, 14-30 April 2004, p. 8 (available online at
www.un.org/esa/sustdev/documents/docs_csd12.htm).

11 Global Water Partnership, World Water Council and Third World Water Forum, “Financing
water for all: report of the world panel on financing water infrastructure”, Kyoto, Japan, March
2003, p. 17 (available online at www.inbo-news.org/wwf).

Table VI.3. Indicative annual investment in water services for developing countries

 Annual costs
Purpose of infrastructure (Billions of United States dollars)

Approximate 2000 2002-2025

Drinking water 13 13+
Sanitation and hygiene 1 17
Municipal wastewater treatment 14 70
Industrial effluent 7 30
Agriculture (mostly irrigation) 32.5 40
Environmental protection 7.5 10
Total 75 180
Estimated total infrastructure requirement for the developing

countries of the Asian and Pacific regiona 41.2 99

Source: Global Water Partnership, “Towards Water Security: a Framework for Action” (Stockholm, Global Water Partnership,
2000); and J. Briscoe, “The financing of hydropower, irrigation, and water supply infrastructure in developing countries”, International
Journal of Water Resources Development, vol. 15, No. 4, 1999, pp. 459-91.  Figures include 15 per cent allowance for operation
and maintenance and author’s calculations.

Note: Investment in hydropower (about $15 billion) is not separately identified.  Because larger schemes are usually multi-
purpose, some of this cost would be included in the “agriculture” and “environmental protection” categories, and the remainder
should be attributed to the power sector.

a ESCAP estimate based on the Asian and Pacific proportion in the global investment requirement, calculated from M. Fay
and T. Yepes, “Investing in infrastructure: what is needed from 2000 to 2010?”, World Bank Policy Working Paper 3102
(Washington D.C., World Bank, July 2003).
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The costs of meeting the 2015 water supply and sanitation targets
depend crucially on assumptions about the type and level of service.  In the
Asian and Pacific region, using the most basic standards of service and
technology, the 2015 goals could be attained at an annual investment cost of
about $8 billion, or $2 per person. Providing access to improved water and
sanitation services for all the unserved people of Asia and the Pacific would
cost about $16 billion per year.12  However, providing full water and
sewerage connections and primary wastewater treatment as well would bring
total investment to about $85 billion per year.  The total infrastructure
financing requirement, including water and sanitation as well as agriculture
and environmental protection, is estimated at $99 billion annually.

E. THE WAY FORWARD

Infrastructure in the Asian and Pacific region is insufficient to meet
rising demand for water; a large part of its population is deprived of access
to safe drinking water and improved sanitation, creating an acute need for
new capacity. Asian and Pacific countries will need to spend almost  $100
billion per year on water infrastructure. Although some regional cooperation
initiatives have emerged, particularly when transboundary infrastructure is
necessary, there remains considerable scope for enhancing regional coopera-
tion in developing water infrastructure, but finding innovative means to
engage the private sector is also vital.

The report of the World Panel on Financing Water Infrastructure
comprehensively addresses issues of governance and financing.  Some key
findings of the report generally applicable to the Asian and Pacific region are
the following:13

(a) Attainment of the internationally agreed water targets should be
the main focus of national and international efforts;

(b) Financial flows into the water sector from all sources would need
to roughly double in order to achieve these targets;

(c) While mobilizing much larger volumes of finance will be a prereq-
uisite for achieving the targets, fundamental problems in the
governance of the sector will also need to be addressed if it is to
generate and to attract this finance;

(d) Better cost recovery from users is vital. The Panel endorsed
“sustainable cost recovery”, consisting of improved efforts to raise
revenues from users, with residual subsidies applied in a predict-
able, transparent and targeted manner. A first target should be for
user fees to cover operational and maintenance costs, gradually
increasing to recover capital investments and ultimately reflecting
environmental costs as well, but full cost recovery is unlikely to be
achieved easily or quickly;14

12 Asian Development Bank, Asia Water Watch 2015: Are Countries in Asia on Track to
Meet Target 10 of the Millennium Development Goals? (Summary) November 2005 (Manila, ADB,
2005).

13 United Nations, “OECD Global Forum on Sustainable Development: financing water and
environmental infrastructure for all”, Background Paper No. 6 (DESA/DSD/2004/6) submitted by
the Organization for Economic Cooperation and Development to the Commission on Sustainable
Development at its twelfth session, New York, 14-30 April 2004, p. 5 (available online at
www.un.org/esa/sustdev/documents/docs_csd12.htm).

14 Ibid., p. 11.
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(e) National public funding is, and for the foreseeable future will
remain, the main source of investment finance for this sector in
many countries.  Governments should raise the priority of the
water sector in their national investment strategies and make their
funding of it more reliable;

(f) Governments should also establish the policy and institutional
framework to enable subnational entities, such as municipalities,
regional water boards and water utilities, to generate and attract
finance for investment;

(g) The choice of organizational model for the water sector (public,
private, or the various permutations involving both) is a matter for
local decision.  The key issue is how to establish the conditions
for effective and efficient delivery of water services;

(h) More could be done to promote local capital and financial markets
as sources of finance for investments in the water sector.  This
would avoid foreign exchange risk, which is one of the main
deterrents to the use of external finance;

(i) Donor governments and external agencies should aim to make
substantial increases in the share of the water sector in their total
commitments, improve coordination of their activities and use their
funds as catalysts to mobilize other flows;

(j) International financial institutions (IFIs) could provide more support
to mitigate the risks of investment in the water sector and take steps
to remove obstacles to their lending to sub-sovereign entities;

(k) Governments, agencies and other key players should be held to
account for their commitments and performance against the inter-
nationally agreed water targets.

1.  THE ROLE OF ESCAP

(a)  Mainstreaming water issues

ESCAP could support regional and subregional cooperation in formulat-
ing and implementing strategies and policies that accord appropriate priority
to water infrastructure development and management and incorporate them
into overall socio-economic planning. New forms of cooperation could be
developed to strengthen and reform the institutions that deal with water
infrastructure development and management in developing countries.

(b)  Promoting efficiency in water use

ESCAP could promote efficiency in water use and improvements in
water productivity and conservation, thus helping at least to delay the need
to build costly infrastructure for developing new water sources. Asian and
Pacific countries inevitably will face growing water scarcity and need to be
drastically more efficient water users. ESCAP could capitalize on a number
of its projects to strengthen national capacities in formulating and implement-
ing water conservation policies and programmes.

(c)  Water infrastructure in the basins of transboundary rivers

ESCAP could promote cooperation in developing and maintaining
hydraulic infrastructure in the basins of the region’s transboundary rivers by
offering advisory services on institutional and legal frameworks for such
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cooperation.  Of the major rivers in continental Asia, only the Indus River in
South Asia, the Amu Darya and Syr Darya in Central Asia and, to a certain
extent, the Mekong River in South-East Asia, are covered by international
agreements dealing with development and management of their water-related
resources.  The catalytic role ESCAP could play in fostering cooperation on
transboundary rivers would be especially appropriate in light of the failure of
the 1997 Convention on the Law of the Non-navigational Uses of International
Watercourses15 to win ratification. ESCAP could seek to replicate the role
that ECE played in preparing the 1992 Convention on the Protection and Use
of Transboundary Watercourses and International Lakes16 and its assistance
to member countries on implementing the Convention.

(d)  Central Asian subregional cooperation on water infrastructure

Countries need catalytic projects and greater cooperation at the
subregional level to help them pursue sustainable development. The develop-
ment of Central Asia as a hydroelectricity supplier to Asia and Europe
presents just such an opportunity. In the Islamic Republic of Iran, the
Russian Federation and several other countries, the Government and the
private sector have shown an interest in completing giant multi-purpose
projects that were initiated in Kyrgyzstan and Tajikistan in the 1980s but have
remained at a standstill since 1991.  Completion of these projects, some of
which are for hydropower, would benefit both the power-generating countries
and their neighbours and contribute to the resolution of water-sharing issues
in Central Asia.  ESCAP could support this initiative by facilitating the
creation of a subregional consortium under the auspices of the United
Nations Special Programme for the Economies of Central Asia (SPECA) for
the joint operation of major hydropower and water storage facilities in Central
Asia. The Heads of State of Central Asian countries recently appealed for
international assistance in setting up such a consortium.

(e)  Asian water infrastructure investment forum

ESCAP could also assist in the creation of an investment forum on
water infrastructure to help countries to assess their needs, exchange
experiences, establish contacts with the business community and mobilize
funds for the development of hydraulic infrastructure. Such a forum could also
raise the profile of the water infrastructure sector and facilitate the access of
developing countries to potential sources of technical assistance and finance.

15 General Assembly resolution 51/229 of 21 May 1997, annex.
16 For more information, see www.unece.org/env/water.

ESCAp could assist in
the creation of an

investment forum on
water infrastructure to

help countries



116

Enhancing Regional Cooperation in Infrastructure Development including that Related to Disaster Management




