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Green growth is not a matter of choice, but a require-
ment that we must fulfill by all means for our future
survival. What matters is whether we can take the lead
based on our own original technology, or whether we
have to lag behind other countries.

Lee Myung-bak
President of the Republic of Korea”“
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CHAPTER 3. THE CLIMATE CHANGE
CHALLENGE: REORIENTING
DEVELOPMENT TOWARDS GREENER
AND SUSTAINABLE GROWTH

The present turbulent and uncertain financial and
economic conditions present a window of oppor-

tunity for the climate change agenda. Just as coun-
tries have coordinated their response to the financial
crisis, so should they work together to galvanize the
response to climate change.  In particular the formu-
lation of their fiscal stimulus packages should be
coordinated so that they not only raise short-term
domestic demand but also promote truly sustainable
development. The Global Green New Deal promoted
by Secretary-General of the United Nations (Jaura,
2008) provides a way forward towards a low-carbon
development path in which ESCAP has taken the
lead in the region. Developing countries, in particular,
should be proactive in adopting similar initiatives to
stay competitive while mitigating climate change. At
the multilateral level, as discussed in chapter 1, the
region should play an increasingly influential role in
framing regional cooperation. Shaping the post-2012
climate change agenda (UNFCCC, 2007) is a key
priority on the region’s international policy agenda. It
is also an opportune time to advocate a concept
of “human responsibility to nature” wherein every
individual, firm and Government has a right to a
clean and safe environment and a responsibility to
protect the environment. At a time of crisis, there is a
tendency for Governments to postpone some of their
long-term investment initiatives, such as mitigating the
impact of climate change. In this context, the Secre-
tary-General of the United Nations, Ban Ki-moon, em-
phasized that:

“Investing in the green economy is
not an optional expense. It is a smart
investment for a more equitable and
prosperous future”.

This issue has assumed an increased urgency. The
global climate has changed dramatically in recent
decades and continues to do so at a rapid pace.
Surface temperatures have been rising, mountain gla-
ciers and ice caps have been declining and sea levels

have been rising. Widespread changes in extreme
temperatures are causing longer droughts, warmer win-
ters and colder days and nights – and floods, storms
and cyclones have become more frequent and intense.

Climate change is having a severe impact on the
Asia-Pacific region, particularly on the agricultural and
water sectors. It brings with it serious implications for
people’s health and affects the lives of women and
girls who spend most of their time fetching water. It
will also entail immense economic costs – ranging
from 5% to 20% of gross domestic product (GDP) per
annum (Stern, 2006). Even some small islands in the
Pacific and the Maldives could disappear due to the
rise in sea level if the worst scenario of climate
change becomes reality.

A drastic change in the “grow first and
clean up later” attitude towards the

environment is urgently required

Countries across the region now need to move on
from the “grow first and clean up later” attitude to-
wards the environment – and instead pay urgent at-
tention to both mitigation and adaptation, and make
preparations to reduce the impact of disasters. These
efforts will also need to involve the private sector, for
which climate change activity should represent a busi-
ness opportunity.

This chapter analyses the socio-economic impact of
climate change and then proposes three strategies for
the region to consider: utilizing the window of opportu-
nity for climate change created by the financial crisis;
promoting a shift in the attitude towards climate
change; and playing a critical role in the global cli-
mate change agenda. It concludes that, in order to
address climate change, a major shift in the way
goods and services are produced and consumed is
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critical – towards greener and sustainable develop-
ment. Promoting eco-efficiency, developing sustainable
infrastructure and investing in research and develop-
ment in technological advancements are some of
the priority areas for which resources from fiscal

stimulus packages designed to fight the financial crisis
would need to be allocated.  Such fiscal stimuli could
be combined with fiscal reforms, such as the introduc-
tion of green taxes, in order to secure financial re-
sources.
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Environmental impacts

Asia and the Pacific has experienced a continuous
change in meteorological and hydrological conditions
– sea level rise, changing patterns and amounts of
rainfall and flows of river water, severe floods and
droughts, heavier and more frequent storms, and pos-
sibly an increase in the frequency and intensity of the
El Ni�o Southern Oscillation.1

precipitation might remain relatively stable, the changes in
different places could result in a serious mismatch
between water supply and demand.

There are also extensive implications for sea levels.
Since 1993, the sea level has been rising at a rate of
about 3 millimetres annually – a major threat to
coastal areas and many Pacific island countries,
affecting coastal erosion, freshwater supply and fish
stocks. The increased frequency of El Ni�o episodes
since the 1970s has already raised sea temperatures,
and coral reefs, which even now are close to their
threshold temperature tolerance, could suffer irrever-
sible damage (FAO, 2008).

Then there are the risks of extreme meteorological
events. Cyclones originating in the Pacific and the Bay
of Bengal, for example, have become more intense,
and more intense precipitation events are likely to
occur in many parts of the region.

Socio-economic impacts

Climate change will have a profound effect on many
people in the region, particularly the poorest in the
least developed countries who depend on climate-
sensitive activities, such as agriculture, forestry and
fishing, and who lack the resources and options for
mitigation and adaptation.

Heightened livelihood insecurities

Water resources

The region is facing a growing discrepancy between
the demand for and availability of freshwater. Many
countries are already experiencing stress, even at the
current levels of rainfall, but climate change will make
things much worse – and pose a major threat to the
achievement of the Millennium Development Goals.
Currently, about 650 million people in Asia and the
Pacific lack access to clean water (ESCAP, ADB,
UNDP, 2007).

Higher temperatures will reduce the capacity of natural
systems to store water in the form of snow and glaciers.
They will also cause more evaporation of surface water
and intensify rainfall, further increasing the risk of flash
floods. Changes in the pattern and amount of precipita-
tion also increase the severity of prolonged drought –
affecting 185 million to 1 billion people in South and
South-East Asia (IPCC, 2007b). In addition, water scarcity

Climate change and related vulnerabilities

The increase in the surface temperature in
Asia and the Pacific is much higher than

the global average...so is the impact

In the last century, the average global surface tempera-
ture has increased by 0.74 oC. In the last 50 years,
surface warming has doubled and the mean tempera-
ture increase in Asia and the Pacific has far exceeded
the global trend. Recent estimates indicate that the
global average temperature by the end of the century
could rise 2 oC or 3 oC, or even as much as 6 oC.

This has critical implications for mountain glaciers, which
feed Asia’s seven major rivers – the Brahmaputra, the
Ganges, the Indus, the Salween, the Mekong, the
Huanghe and the Yangtze – which constitute a lifeline
for over 1 billion people (IPCC, 2007a). Himalayan
glaciers are shrinking at an average of 10-60 metres
annually; some are retreating by 74 metres a year and
many could melt entirely by 2035.

The region has also experienced significant temporal and
spatial variations in rainfall. Decreasing trends have been
observed in the Russian Federation, north-eastern and
northern China, the coastal belts and arid plains of
Pakistan, parts of north-east India, Indonesia, the Philip-
pines and some areas in Japan. On the other hand,
annual mean rainfall is increasing in western China, the
Changjiang Valley and the south-eastern coast of
China, the Arabian Peninsula, and Bangladesh and
along the western coasts of the Philippines. Though in
aggregate across the region the volume of yearly

1 The El-Ni�o Southern Oscillation is the result of a
cyclic warming and cooling of the surface ocean of
the central and eastern Pacific. See http://www.john-
daly.com/elni no.htm for details.

El Ni oñ
El Ni oñ

El Ni oñ
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Between 13 million and 94 million people in low-lying
areas of South, South-East and East Asia face the
prospect of flooding and disruption to drinking water
supplies. The countries most affected would be Bang-
ladesh, China, India and Viet Nam (IPCC, 2007b).
Small Pacific island States are also at particular risk.
By 2050, some of their freshwater lenses2 could shrink
by as much as 20%.

Just as significant will be the effect on water quality. If
the sea level rises by as much as 40 centimetres by
the end of this century, the ingress of seawater in
many coastal areas could make the subsurface water
saline, compounding the damage done by direct pol-
lution of water through the discharge of chemical
effluents, e-waste and untreated wastewater. Bangla-
desh, China and India are especially vulnerable.

Agriculture and food security

Agriculture provides employment for 60% of the re-
gion’s working population, and the region is a net
exporter of agricultural products. But in recent years
agricultural productivity has not increased fast enough
to meet the rising demand from an increasing popula-
tion and economic growth – a consequence of the
lack of investment in agricultural infrastructure, along
with soil erosion, salinization and water stress. In the
future, agriculture could suffer even more from uneven
weather patterns. Excessive rainfall during the harvest
season damages crops, and monsoon torrents can
wash away irrigation canals and deposit sand and
gravel in rice fields.

By altering soil temperature and moisture, climate
change can also alter growing seasons. This may
boost agricultural output in countries in the middle to
higher latitudes but reduce output in lower latitudes.
Many developing countries, including those in Asia
and the Pacific, are in equatorial regions and thus are

likely to be net losers. Overall, by 2050, compared with
the 1990 baseline, agricultural productivity in Asia is
expected to decrease by 5% to 30%, particularly in
Central Asia and South Asia, as a consequence of
rising temperatures, declines in humidity and growing
pest populations. Every 1 oC increase in minimum
temperature during the growing season can result in a
10% decline in rice yields (IPCC, 2007a).

2 This refers to the strip of underground water also known
as an aquifer.

30 million people in the region could
become environmental refugees

In coastal areas, a higher sea level would increase
soil salinity – submerging land and causing other
environmental hazards – and so reduce the quantity of
land available for agricultural production, with severe
consequences for many island States in the Pacific as
well as Bangladesh and the Maldives. In Bangladesh,
a rise in sea level of 1 metre would lead to the
inundation of 15% to 18% of the country’s land mass,
and, by the year 2050, a total of 30 million people
could become environmental refugees (UNDP, 2007).

Fisheries

The Asia-Pacific region produces more than half of the
world’s captured fish and 90% of aquaculture fish
(FAO, 2006), and millions of people across the region
rely on fish for their protein intake and livelihoods. Of
the estimated 41 million people working as fishers and
fish farmers in 2007, the great majority, many on a
small scale, are in developing Asia (FAO, 2007).

The actual impact of climate change on fisheries is
very difficult to predict, given the complexity of the
many interacting factors, but rising sea temperatures
and ocean currents could alter the breeding habitats
and food supply of fish, including predator species,
such as tuna – posing a direct economic threat to
Pacific island countries that depend on revenues from
fishing licences. There will also be damage to coral
reefs and associated inshore fisheries.

Coastal areas

In the next 30 years, higher temperatures could lead
to the disappearance of 30% of Asia’s coral reefs. The
rising sea level will also cause coastal erosion and
inundation of low-lying areas. It may also induce la-
goon flushing, the loss of coastal marshes and
wetlands and the increasing salination of rivers, bays
and aquifers. Coastal regions would also be subject to
increased wind and flood damage due to storm
surges (IPCC, 2007a).

A billion people in the region could
be affected by water stress

will constrain food production and could lead to conflicts,
not only within but also between countries, while also
accelerating migration to cities, aggravating urban pov-
erty and increasing slum populations.
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Most at risk are countries such as the Maldives and the
atolls and coral islands of the Pacific where people will
be forced to adapt or to abandon their habitats. Many
depend upon the Pacific Ocean for their subsistence,
and in some cases rely heavily on tourism. But a
number of other countries with large coastal populations
are also vulnerable, such as  Bangladesh, parts of
China (Shanghai), India and Viet Nam. Many major
cities in the region could also be at risk from coastal
surges, including Tokyo, Shanghai, Mumbai, Kolkata,
Karachi and Hong Kong, China.

Health threats

Climate change will certainly affect human health.
Environmental risk factors contribute to 85 of the 102
categories of major diseases and injuries (WHO,
2004). Moreover, on a global level, an estimated 24%
of the disease burden and an estimated 23% of all
premature deaths are attributable to environmental
factors. Children are particularly vulnerable – to diar-
rhoea, lower respiratory infections and malaria (Pr�ss-
�st�n and Corval�n, 2006).

In parts of the Asia-Pacific region, temperature in-
creases have already contributed to a rise in the
incidence of dengue fever. In Singapore, for example,
the mean annual temperature from 1978 to 1998 in-
creased from 26.9 oC to 28.4 oC, and over the same
period the number of cases of dengue fever and
dengue haemorrhagic fever rose more than tenfold,
from 384 to 5,258 (Omi, 2007). In Cambodia, the
situation is particularly severe. In 2007, 40,000 dengue
patients, most of them children, were admitted to
hospitals, and 407 people died, the highest number of
fatalities in nearly a decade (International Herald Trib-
une, 2008). The contribution of environmental factors
to various diseases varies considerably from place to
place. For instance, 25% of all deaths in developing
regions are attributable to environmental causes, while
in developed regions the figure is only 17% (Pr�ss-
�st�n and Corval�n, 2006).

Threats to food security and health will expose the
vulnerable, especially women and girls. Young girls are
more likely to suffer from malnutrition and lack of
schooling than boys. Women also carry the burden of
dealing with any kind of devastation and destruction
since they are invariably responsible for caring for
members of the family and holding families together.
Yet, it is women and girls who will suffer as a result of
eating less food or food of poorer nutritional quality.

Increased destruction of
infrastructure

Transport-related  infrastructure

Climate change will also take its toll on transport and
infrastructure. Some of the direct and indirect conse-
quences are:

• Temperature: Overheating of vehicles, tyre deterio-
ration and increased use of air conditioning. Ther-
mal expansion can lead to buckling on bridge
expansion joints, paved surfaces and railway lines.

• Rainfall: Flooding leads to the disruption of con-
struction and maintenance activities, causes
weather-related delays and reduces safety. On the
other hand, decreased rainfall will reduce water
levels in vital inland waterways.

• Storms: Frequent and intense storms will increase
debris on roads and railway lines  and damage to
overhead electric railway lines.

• Storm surges: These can temporarily inundate
transport infrastructure.

• Sea level rise: This can lead to inundation of
transport infrastructure.

Climate-sensitive diseases could be a
major threat, particularly on the poor

Climate-sensitive diseases include: (a) vector-borne dis-
eases, which could increase as a result of rising tem-
peratures; (b) respiratory disorders exacerbated by the
use of fossil fuels; (c) water- and food-borne diseases
from compromised freshwater supplies; and (d) malnu-
trition as a result of disruptions in food production due
to higher temperatures and variable precipitation (WHO,
2008). There is also the risk of heatstroke and injury,
disability and drowning. The rapidly growing elderly
population is particularly vulnerable to increasing heat.3

The displacement of communities could also trigger
mental health disorders.

3 For example, hundreds of people were killed in Andra
Pradesh, India, in a 2002 heat wave (see http://
www.wsws.org/articles/2002/may2002/indi-m22.shtml). A
heat wave in 2005 across South Asia claimed more
than 200 lives in India alone. Deaths were also reported
in Bangladesh, Nepal and Pakistan (see http://earth
observatory.nasa.gov/IOTD/view.php?id=5603). Heat wa-
ves are also common in several areas of China (see
http://www.china.org.cn/english/China/37074.htm).

Ü üst n and Corval n, 2006).á
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Ü üst n and Corval n, 2006).á
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These direct and indirect consequences affect the poor
the most due to their low level of mobility.

While data are limited and methodologies to assess the
economic cost of these events are still being devel-
oped, examples indicate that the costs are very high.
Reinsurance companies, such as Munich Reinsurance
Group and Swiss Reinsurance along with the Regional
Disaster Information Management System (REDAT),
have made some estimates.4 Various aid agencies and

development banks have also prepared reports on
specific disasters, such as the 2004 tsunami and major
floods and storms. Table 3.1 lists examples of damage
and losses to infrastructure in Asia from 2006 to 2008.
Total damages and losses ranged from $210 million to
$4.1 billion, damage to infrastructure (mainly transport)
ranged from 4% to 35%. The data not shown here are
the damage and losses to housing, which amounted to
$105 million as a result of the Aceh flood and $647 as
a result of Cyclone Nargis.

Table 3.1. Selected examples of infrastructural damage and losses resulting from climatic events in
Asia, 2006-2008

Damages and losses
(millions of United States dollars)

Country Climatic event Year

Total Infrastructure Percentage

Bangladesh Flood 2007 1 067 370 35
Bangladesh Cyclone Sidr 2007 1 675 230 14
Indonesia Aceh Flood 2006 210 35 17
Myanmar Cyclone Nargis 2008 4 134 168 4

Sources: Compiled from World Bank, Ache Flood – Damage and Loss Assessment (Washington, D.C., World Bank, Kecamatan Development
Programme Indonesia, 2007); Bangladesh, “Consolidated damage and loss assessment, lessons learnt from the flood 2007 and future action plan:
executive summary” (Dhaka, Disaster Management Bureau, Ministry of Food and Disaster Management and Comprehensive Disaster Management
Programme (CDMP), 2007); Tripartite Core Group (TCG), Post-Nargis Joint Assessment, July (Jakarta, TCG, 2008); Bangladesh, “Cyclone Sidr in
Bangladesh: Damage, loss and needs assessment for disaster recovery and reconstruction” (Dhaka, Government of Bangladesh, 2008).

4 Since 1988, the WHO Collaborating Centre for Research
on the Epidemiology of Disasters (CRED) has been
maintaining the Emergency Events Database (EM-DAT).
The EM-DAT was created with the initial support of WHO
and the Government of Belgium. USAID/OFDA also sup-
ports the project by making available specialized vali-
dated databases on natural and technological disasters.
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In December 2007, the 13th Conference of Parties to
the United Nations Framework Convention on Climate
Change (UNFCCC) adopted the Bali Action Plan,
under which key post-2012 issues on climate change
are to be negotiated by the end of 2009. As UNFCCC
spells out, developed and developing countries have
common but differentiated responsibilities and capabili-
ties and it confirms that developing countries should
be supported and enabled through technology, financ-
ing and capacity-building. Nevertheless, developing
countries, too, have a vital part to play, by using
resources more efficiently and helping stabilize GHGs
in the atmosphere.

A review of economic impacts in Asia also shows that
inaction will have significant economic costs (IGES,
2008). In China, losses from a 100-year high water
tide are estimated to be $4.8 billion, while the cost of
action is estimated at $400 million. Paying for preven-
tive action would therefore result in a net benefit of
more than $4 billion. In Malaysia, the initial national
communication to UNFCCC estimated that a 1 oC rise
in temperature would reduce power output by 2%,
causing a loss of about $12.4 million per year for an
electricity generation capacity of 6,600 megawatts. A
study in Indonesia projected that sea level rise would
result in the loss of 90,260 square kilometres by 2100
– at an estimated land value of $0.28 million per
square kilometre, that would occasion an economic
loss of $25.5 billion.

The cost of climate change will be strongly felt in the
agriculture sector, which constitutes a significant por-
tion of GDP in developing countries. The contribution
of agriculture to the GDP of South Asian countries
ranged from 16.8% (Sri Lanka) to 36.8% (Nepal) in
2006 (see Sri Lanka, 2006 and Nepal, 2007).
For those countries, even a small loss in agricultural
productivity would severely affect the poor in rural
areas.

As the Stern Review suggests, there are additional
costs inherent in actions to mitigate climate change,
particularly those aimed at reducing the demand
for emission-intensive goods, increasing energy
efficiency, switching to lower-carbon technology and
taking action on non-energy issues, such as afforesta-
tion.   But any delay in action on climate change will
only accelerate the damage and bring higher eco-
nomic and social costs.

While such actions require initial expenditures, the
benefits gained from innovation will offset some of
these costs by, for example, increasing energy effi-
ciency and the potential for creating greener jobs. An
IPCC report estimated that, by 2030, the global aver-
age macroeconomic cost of ensuring that GHG levels
eventually stabilize at 445-710 ppm ranges from less
than 3% of GDP to a gain of 0.6% (IPCC, 2007b). This
translates into an annual reduction in the GDP growth
rate of less than 0.12% to 0.06%, far smaller than the
dividend that could be reaped from the decades of
rapid expansion that might be expected after the
current economic crisis. The cost of inaction is poten-
tially disastrous.

Policy responses to climate change

The cost of inaction is too
high to be neglected

Mitigating climate change might seem expensive, but
the cost of inaction will be even greater. The Stern
Review on the Economics of Climate Change estimates
that, if no action is taken, the overall costs and risks
of climate change will be equivalent to losing at least
5% of global GDP each year, now and forever. If a
wider range of risks and impacts are taken into ac-
count, the estimates of damage could rise to 20% of
GDP, or more. A comparison of models shows that the
expected annual cost of stabilizing greenhouse gas
emissions at about 500~550 parts per million (ppm)
CO2e

5 is likely to be about 1% of global GDP by
2050, with a range of +/–3%, reflecting uncertainties
over the scale of the mitigation required, the pace
of technological innovation and the degree of policy
flexibility.

5 CO2e refers to equivalent carbon dioxide and is the
concentration of CO2 that would cause the same level of
radiative forcing as a given type and concentration of
greenhouse gas. Examples of such greenhouse gases
are methane, perfluorocarbons and nitrous oxide. CO2e is
expressed in parts per million by volume (ppmv).  CO2e is
distinct from carbon dioxide equivalency (CO2-eq), which
is the quantity that describes the amount of CO2 that
would have the same global warming potential (GWP) for
a given mixture and the amount of GHG measured over a
specified timescale, commonly expressed in millions of
metric tons of carbon dioxide equivalent (see http://
www.ipcc.ch/pdf/glossary/ar4-wg1.pdf).
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As the stakes of inaction are very high, urgent action is
required to address climate change. A three-prong-
ed strategy is proposed to tackle climate change
and move towards greener and sustainable develop-
ment.

The first strategy is to take advantage of the opportu-
nities created by the current financial crisis to under-
take mitigation and adaptation measures. But invest-
ment in mitigation measures would not reduce GHG
emissions without a behavioural change. Accordingly,
the second strategy focuses on how to promote a
shift in the attitude towards climate change. The third
strategy highlights the region’s critical role in the
global climate change agenda.

First strategy:
Utilizing the window
of opportunity created by the
financial crisis

The current financial crisis and the global recession
may appear to threaten action on climate change,
especially if the economic stimulus plans maintain or
scale up unsustainable economic practices. But the
current economic crisis should not be allowed to
overshadow critical long-term issues, such as climate
change. Instead, Governments need to redirect invest-
ment away from energy-intensive economic activity
based on fossil fuels and towards low-carbon, greener
technology and industrial activity; they also need to
improve access to services that meet the basic needs
of the poor. The economic stimulus plans can thus act
as catalysts to turn today’s crisis into tomorrow’s
sustainable growth. In this respect, the region could
study recent initiatives such as the “Green New Deal”
and the Green Growth initiative promoted by ESCAP, in
order to devise a regional programme of technical and
financial assistance.

A number of countries have taken positive steps
through the “Green New Deal” being promoted by the
European Union, the United States, and the Republic
of Korea, among others. In particular, the European
Parliament set legally binding targets in December
2008 to cut GHG emissions by 20%, to establish a
20% share for renewable energy and to improve
energy efficiency by 20%, by 2020. The European
Commission had proposed a “green new deal” for
addressing both the climate crisis and the current
economic crisis, thereby enhancing the competitive-
ness of European Union industry.

The policy of the United States Government’s on the
green new deal, for example, focuses on: retrofitting
buildings to improve energy efficiency; expanding
mass transit and freight rail; constructing “smart” elec-
trical grid transmission systems; and expanding
greener sources of power, including wind and solar
power and next-generation biofuels. Common ele-
ments of the green new deal include: investment in
sustainable infrastructure; energy efficiency and renew-
able energy technology; and “green jobs”. By adopt-
ing low-carbon initiatives in terms of investing in eco-
efficient technology, the “Green New Deal” of the
Republic of Korea is expected to create about a
million jobs by 2012, thereby facilitating long-term low-
carbon green growth. Japan is also considering its
own “green new deal” to counter the twin threats of
climate change and the economic downturn. Under
the initiative, Japan is expected to cut CO2 emissions
by 15% from 1990 levels by 2020; the initiative sets
the ambitious targets of a 20-fold increase in the use
of solar power and a 40% boost in the use of next-
generation environmentally friendly cars. All of these
initiatives should lead to a low-carbon development
path.

The region needs to act now by adopting
its own “green new deal” based on a

programme of mutual responsibility

One of the advantages of the surge in oil prices was
that it encouraged greater investment in renewable
energy and energy efficiency. Now that prices have
plummeted there is the risk that enthusiasm will wane,
especially if the current recession limits financial re-
sources. But oil prices will not stay low: indeed they
will probably rebound with vigour once economies
recover. By then, however, the world will have lost
precious time. This is where Governments and multilat-
eral financial institutions could step in to provide a
boost for investments in climate change mitigation and
adaptation. The Asia-Pacific region, having accumu-
lated over $4 trillion in foreign exchange reserves,
should take the lead – through fiscal incentives, fiscal
stimuli and outright public investments.

The region needs to act now by adopting its own
“green new deal” and Green Growth approaches if it
is to maintain its competitiveness in goods and serv-
ices, which can lead to greener, more sustainable
development. Such a strategy will prepare the ground



79

CHAPTER 3.  THE CLIMATE CHANGE CHALLENGE: REORIENTING DEVELOPMENT TOWARDS GREENER AND SUSTAINABLE GROWTH

for the region to pursue a path of sustainable develop-
ment when the global economy bounces back.6

The region will not, of course, be starting from scratch.
Major countries, such as China, India, Japan and the
Republic of Korea already have action plans aimed at
emissions reduction and sustainable development (box
3.1). An effective way forward would be to integrate
climate-related action into each country’s national de-
velopment plans and poverty reduction strategy papers
(PRSPs). This would not only give political legitimacy to
action on climate change but also integrates it into
broader development policy frameworks.

Some of the key economic and social policy areas
aimed at emissions reduction (mitigation) and adapta-
tion to climate change are summarized below. These
would incur financial cost and could be considered
under the strategy of the Green New Deal.

Policies towards mitigation

Improving energy efficiency

(IGES, 2008). During harsh economic times, cost-
saving measures assume added importance from the
perspective of both household consumption and busi-
ness operations. With supportive policies, it is clear
that the financial crisis will impel the adoption of
energy-efficient and cost-effective mitigation measures.
China probably has the world’s largest potential for
emission reduction – approximately 3.5 gigatons of
carbon dioxide equivalent by 2020 – and the goal of
the 11th Five-Year Plan of China to improve energy
efficiency by 20% would be the world’s largest CO2
mitigation action. The Philippines is planning to pro-
mote energy efficiency and renewable energy so as to
achieve 60% self-sufficiency by 2010, which could
prevent 50.9 million tons of CO2e of GHG emissions
over the period 2005 to 2014 (ESCAP, 2005).

Most countries in the region generate power through
carbon-intensive infrastructures, using either outdated
plants or coal as a major source. They also lose a
sizeable portion of the electricity – from 10% to 30% –
in transmission. That figure could be reduced if distri-
bution networks were improved; it would be necessary
to allocate additional government resources for the
purpose. Another option would be to promote off-grid
technology, such as microgeneration (i.e. solar and
wind power). Countries can also curtail emissions at
low cost by applying energy-efficient standards for
buildings, electrical appliances and vehicles (UNDP,
2008). Eco-labelling and certification as well as the use
of green building codes could also be considered.

Improving energy efficiency is one of the
most cost-effective mitigation options

In Asia, one of the most cost-effective mitigation
measures is to boost energy efficiency. By using cur-
rent technologies more efficiently in existing industrial
and power facilities, an energy savings of 20% could
be achieved, and increases in GHG emissions be-
tween 2000 and 2020 could be halved as a result

Public policy needs to be used to influence
both the use of efficient production

technologies and a behavioural
change in energy use

6 ESCAP advocated such policies long before the current
economic crisis – promoting green growth both through
macro-policy frameworks and micro-policy practices for
specific sectors that can lead to national eco-efficiency.
This has five major tracks: green tax and budget reform,
sustainable consumption, sustainable infrastructure,
green markets and business. All five are in line with the
approach proposed in the Bali Action Plan and support
the efforts of countries to meet their development needs
while taking action on climate change and mitigating
GHG emissions. ESCAP has also  been facilitating re-
gional consultations to share information about policy
options for mitigation and adaptation to climate change,
and to develop regional perspectives on the post-2012
framework. In particular, ESCAP promotes engaging mar-
ket mechanisms to scale up global technical and finan-
cial supports for climate change mitigation in developing
countries.

Industrial production and consumer behaviour can be
strongly influenced by public policy, including market-
based fiscal incentives. The current challenges related
to food, fuel, water and climate can be directly attrib-
uted to a failure of both market and government of
unprecedented proportions.  Under the current system,
markets have not reflected the real (ecological and
social) cost of production into the final prices of goods
and services.  Moreover, government intervention within
the market has not only failed to correct the price
discrepancy, but has actually exacerbated the situation
by subsidizing research into environmentally harmful
products and processes. This has fostered an incen-
tive structure that discriminately favours unsustainable
activities such as coal-based energy production over
that of renewables. Some policy options could be:
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Box 3.1. National action plans on climate change

China, India, Japan and the Republic of Korea account for over 70% of the CO2 emissions of the Asia-Pacific
region – so their actions will have a significant influence on the region’s contribution to reducing GHG
emissions.  All have national action plans for both mitigation and adaptation, based on R&D, and institutional
mechanisms. They also have programmes for raising public awareness of climate change.

China. The National Climate Change Programme, launched in 2007, envisages reducing energy consumption
per unit of GDP by 20%, having 10% of the primary energy supply come from renewable sources, stabilizing
the emission of nitrous oxide from industrial processes, maintaining 20% forest cover, and by 2010 increasing
carbon sinks by 50 million tons over the 2005 level.a It includes plans to expand the area for improved
grassland by 24 million hectares, develop coal-bed methane and coal-mine methane industries, and support
the development and utilization of wind, solar, geothermal and tidal energy. A white paper issued by China in
2008 states that China should address climate change within the framework of sustainable development.b

India. The National Action Plan on Climate Change promotes the development and use of solar energy for
power generation, efficiency in energy and water use, afforestation of 6 million hectares of degraded forest
lands and climate adaptation in agriculture. This will involve, for example, retiring inefficient coal-fired power
plans and promoting renewable energy.c

Japan. The Climate Change Action Plan is aimed at cutting GHG emissions by up to 80% by 2050. It calls for
technological innovation, using next-generation vehicles including hybrid and electric cars by 2020, and
improving energy efficiency, particularly that of household heat pumps and air conditioners – a 50%
improvement by 2030.d It also targets carbon trading. Under the Cool Earth 50 initiative, Japan encourages
public participation in achieving the Kyoto Protocol’s national GHG reduction target of limiting such emissions
to 94% of 1990 levels. The initiative also provides financial assistance for developing countries that intend to
introduce advanced technologies in energy conservation and low-carbon energies.e

Republic of Korea. The Act on Climate Change, calls for achieving by 2012 a 3.2% reduction in 2005 levels of
industrial CO2 pollution.f  It sets up a voluntary emissions trading agency and a carbon trading market in
2009. An incentive and reward system is in place for businesses, increasing renewable energy use from the
present levels of 2.3% to 5% by 2012 and 9% by 2030. It also promotes reductions in residential and
vehicular GHG emission and the expansion of carbon sinks, particularly through forestation efforts. The
country has also launched a low-carbon, green growth initiative to create a virtuous cycle between economic
development, energy security and climate security. Among other things, this envisages investment in climate-
friendly technology and incentives for private sector participation in GHG mitigation. The initiative is also aimed
at tax reform and a national emission trading system.

Although there are no specific targets for cuts in GHG for developing economies under the Kyoto Protocol,
the initiatives by these and other countries are a step forward in addressing global warming. This is
encouraging at a time when momentum on climate change is fading at the global level due to the current
financial turmoil. According to a survey of leaders of government, business and media prior to the Asia-Pacific
leaders Summit in Peru in November 2008, global warming did not even figure among the top priorities to be
addressed.g  In such an environment, political commitment to implement these action plans is necessary for
success. Countries need emission reductions that are measurable, reportable and verifiable. In this regard, it
may be possible to establish, at the global level, a special registry to recognize such national actions so that
their outcomes can be measured and quantified on a global scale.

a China, “China’s National Climate Change Programme” (National Development and Reform Commission, 2007), http://
www.ccchina.gov.cn/WebSite/CCChina/UpFile/File188.pdf.

b China, “China’s Policies and Actions for Addressing Climate Change” (Beijing, Information Office of the State Council, 2008).
c Pew Center on Global Climate Change, “Summary: India’s National Action Plan on Climate Change” (Arlington, Virginia,

United States, 2008), http://www.pewclimate.org/international/country-policies/india-climate-plan-summary/06-2008.
d “Japan’s climate change action plan targets heat pumps and cars”, July 2008, http://www.r744.com/article.view.php?Id

=729.
e Yasuo Fukuda, Prime Minister of Japan, special address on the occasion of the Annual Meeting of the World Economic

Forum Congress Center, Davos, Switzerland, 26 January 2008, accessed from http://www.mofa.go.jp/policy/economy/
wef/2008/address-s.html, on 27 February 2009.

f G. Hudson, “Korea to Decrease CO2 Emissions with the ‘Act on Climate Change’” Ecoworldly (Korea), 24 February
2008, http://ecoworldly.com/2008/02/24/korea-to-decrease-co2-emissions-with-the-act-on-climate-change/.

g “Climate Change Momentum Fading: Asia-Pacific Survey”, Lima, 19 November 2008,  http://www.spacedaily.com/2006/
081119171128.moufx8ea.html.
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• Providing tax incentives for investments in newer
and cleaner technologies for electricity generation,
fuel combustion, manufacturing and construction.
This could be a key component of fiscal stimuli
designed to address falling demand for the devel-
opment of sustainable infrastructure resulting from
the financial crisis as it would generate greener
employment.

• Creating an enabling environment for renewable
energy through “feed-in” tariffs, inducing electricity
utilities to purchase electricity generated from re-
newable sources at above-market rates.

• Imposing graded user charges on the use of
energy, including electricity, while providing incen-
tives for energy conservation.

• Imposing higher taxes on old and inefficient motor
vehicles and those with high engine displacement,
or auctioning permits for buying and using motor
vehicles.

• Providing incentives to adopt energy-efficient tech-
nologies for producing goods and providing serv-
ices.

• Applying building and industry standards in energy
use; in particular, promoting active solar-integrated
buildings and improved insulation, and the up-
grading of old industry infrastructure.

• Managing consumption demand by pricing utilities
properly and adopting policies that oblige consum-
ers to be ecologically responsible, by, among other
things, regulating the use of inefficient electrical
appliances and high-energy-consuming lights.

Many countries in the region subsidize energy prod-
ucts, which has the effect of encouraging the excessive
use of energy by the affluent. In 2005, energy subsidies
in five countries in the region (Russian Federation,
Islamic Republic of Iran, China, India and Indonesia)
alone amounted to about $140 billion (IEA, 2007).
Instead they could consider market-oriented pricing
mechanisms that incorporate the cost of environmental
damage, while also offering targeted subsidies.

Reducing vehicle emissions

The transport sector is a major contributor to GHG
emissions. A number of models have been devised to
address this. They include the Integrated Environmental
Strategies (IES) tools and resources developed by
the United States Environmental Protection Agency.
Countries in the ESCAP region with IES projects
include China, India, the Philippines and the Republic
of Korea.

The policies available to address climate change are
similar to those used to address energy efficiency and
air quality. They focus on eight areas: (1) types of
energy, including fuel switching; (2) vehicle fuel con-
sumption standards; (3) the age structure of the vehi-
cle fleet; (4) vehicle technology; (5) modal shifts in
passenger and freight transport; (6) operational and
intermodal efficiencies; (7) vehicle drivers; and (8)
transport infrastructure. Some of the measures in se-
lected countries and regions are listed in table 3.2.

Some countries in the region have developed markets
in petroleum oil substitutes, including ethanol,
biodiesel and gas in the form of compressed natural

Table 3.2. Implementation of policy measures for technical fuel efficiency improvement

Regulatory standards Voluntary targets Vehicle tax differentiation Consumer information

European Union Pla Ima Plb Im
Japan Im Im Im
United States Im Im Im
Canada Pl Ima Im
China Im Im Im
Republic of Korea Im Im Im
Australia Im Im

Source: Onoda, T. (2008). “Review of international policies for vehicle fuel efficiency”, International Energy Agency Information Paper, August.

Notes: Im = implemented
Pl = planned or under consideration
a Voluntary and regulatory measures in the European Union are on CO2, not directly on fuel efficiency.  Similarly, the voluntary

target in Canada is on GHG.
b Several European Union member States have already implemented the tax systems and the European Commission is currently

calling for harmonization of the systems.
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gas (CNG) or liquefied petroleum gas (LPG). Several
issues are involved: (1) the trade-off between the use
of agricultural land for food or fuel (see box 3.2); (2)
the volumes of biofuels that could be produced to
substitute for fossil fuels; and (3) the costs of the
refuelling infrastructure required for gaseous fuels due
to the shift to alternative fuels.

duced hybrid-electric propulsion systems, though since
these are more expensive, Governments may need to
offer subsidies encouraging the development of fuel
cells and hydrogen and electrical propulsion systems.
They can also promote mass transit schemes, including
bus rapid transit (BRT) coupled with the integration of
non-motorized transport in urban areas while shifting
freight from road to rail and water transport. To be
effective, land use changes for such modal shifts
should be carefully planned. Economic hardships during
the current financial crisis provide a golden opportunity
to promote ecologically balanced transportation sys-
tems. The use of heavy gas-guzzling vehicles should
be discouraged. The use of light vehicles or public
transportation should be encouraged instead by evok-
ing cost and environmental consciousness.

Another important issue that should be addressed is
the issue of congestion. Green tax and budget reform
in the transport sector offers many policy initiatives

Policies are needed to reverse
the trend towards using heavy,

energy-inefficient vehicles

Box 3.2. Trade-offs in biofuel production

Interest in biofuels has increased dramatically in recent years as the price of oil has reached new highs.
China, Indonesia and Thailand for example, have introduced targets for biofuels in their energy mix.a

Whether biofuels will be environmentally friendly or harmful depends on how they are produced. Biofuels have
been blamed for food shortages, rapid price increases, deforestation, soil erosion and impacts on water and
the environment. On the other hand, some argue that, because of their so-called carbon neutrality, agricultural
crops used as feedstock for biofuels hold great promise for contributing to the reduction of GHG emissions.b

Recent studies show that converting rainforests, peatlands, savannas or grasslands to produce food-crop
based biofuels may result in a “biofuel carbon debt”. Fargione et al (2008) find that converting lowland
tropical rainforests in Indonesia and Malaysia to produce palm biodiesel would result in a carbon debt of –
610 megagrams per hectare of CO2 that would take nearly 86 years to repay.c In a similar study, Danielsen et
al (2008) reveal that it would take at least 75 years for the carbon emission saved through the use of biofuels
to compensate for the carbon lost through forest conversions. And if the original habitat were carbon-rich
peatland, achieving the balance would take more than 600 years.d Converting tropical rain forests – one of the
world's most efficient carbon storage tools – could hasten climate change with irreversible repercussions.

One solution would be to grow biofuel crops on degraded and abandoned lands. Stemming the
growing pressure to convert rainforests for biofuel production will require common standards for producing
biofuels.

a Gonzales, A.D.C. (2008). "Overall stocktaking of Biofuel Development in Asia-Pacific: Benefits and Challenges",
background paper for "Policy Dialogue on Biofuels in Asia: Benefits and Challenges, Beijing, China," 24-26 September.

b Ibid.
c Fargione, J., J. Hill, D. Tilman, S. Polasky, P. Hawthorne (2008). "Land clearing and the biofuel carbon debt", Science,

vol. 319, No. 5867 pp. 1235-1238.
d Danielsen and others (2008). "Biofuel Plantations on Forested Lands: Double Jeopardy for Biodiversity and Climate",

Conservation Biology.

Fuel consumption and emissions can be reduced by
developing lighter vehicles with better aerodynamics
and propulsion. A number of manufacturers have intro-
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that can work to alleviate congestion. They include, for
example, parking, congestion, fuel and vehicle taxes.
To be effective they should be implemented in coordi-
nation with transportation demand management tools
such as value capture.

Improving the skills of drivers can also reduce fuel
consumption significantly, as can maintaining recom-
mended vehicles tyre pressures. Additional air-qual-
ity policies include improved fuel quality, better en-
forcement of emission control regulations, promotion
of good vehicle maintenance and improvement in air
pollution data and monitoring systems.

In Asia and the Pacific, considerable progress has
been made in reducing emissions and improving air
quality through the adoption of similar principles.

Reducing GHG emissions in agriculture

Agricultural and industrial practices for producing and
processing food are key sources of GHG emissions,
particularly CH4 and N2O. Agriculture accounted for an
estimated emission of 10~12% of all global GHG
emissions in 2005 (IPCC, 2007b). Agriculture has a
particularly high share in GHG emissions in Asia as a
result of emissions from animal sources, enteric fer-
mentation and manure, as well as the increased use
of nitrogenous fertilizers and the conversion of forested
area to cultivated or grazing land. As a result, unlike
most industrial sectors, agriculture is threatened by its
own by-products.

• Strengthening the management of animal waste,
the treatment of solid and liquid waste, and using
methane emissions to produce renewable energy.

Managing waste

Although waste contributes only 3% of GHG emissions
in the Asia-Pacific region, the potential threat is still
high. Many cities in the region have become open
dumping grounds for urban liquid and solid wastes
which emit methane, which as a GHG is 21 times
more potent than CO2. There are many options. Urban
solid waste can be converted into compost and or-
ganic fertilizer. ESCAP, for example, has helped cities
in Bangladesh, Pakistan, Sri Lanka, and, Viet Nam, in
managing solid waste by replicating an initiative of
Waste Concern, an NGO in Bangladesh, using decen-
tralized treatment plants. Plans are underway to extend
that assistance to cities in several other countries in
the Asia-Pacific region and beyond. While only raw
compost is produced at present, the system can be
transformed to produce organic fertilizer tailored to the
needs of local farmers. Other options include recover-
ing methane from landfills, recovering energy during
waste incinerations and controlling wastewater treat-
ment. Recycling and waste minimization can be pro-
moted at both the domestic and industrial levels
through financial incentives, including tax relief. In ad-
dition, landfill taxes, differential tipping fees for waste
hauling can help encourage construction and demoli-
tion recycling for buildings.

Asia and the Pacific also suffers from cross-boundary
dumping, particularly with regard to hazardous waste.
This is mainly due to weaknesses in existing agree-
ments, such as the Basel Convention on the Control
of Transboundary Movements of Hazardous Wastes
and their Disposal, which needs to be reviewed. But
Asia-Pacific countries could themselves develop a re-
gional code of conduct.

Adaptation policies

Investment in R&D would pay high
dividends in mitigating the impact of

climatic conditions on agriculture

Many agricultural mitigation opportunities use current
technologies and can be taken advantage of immedi-
ately. Others will require technological development.
They include:

• Developing and promoting low-emission and high-
yielding varieties of rice, along with semi-drought
rice cultivation.

• Applying modern irrigation and water management
practices.

• Applying fertilizers tailored to the condition of the
soil.

Standards for the discharge of chemical
effluent, e-waste and waste disposal are

required to address water pollution

While a country should take measures to mitigate the
anthropogenic impact on climate, it must also adapt to
the new environment to minimize the adverse impacts
on its economy and the livelihoods of its people.
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Addressing issues related to water

With water stress expected to intensify, countries need
to enhance their efforts to ensure that water is avail-
able; those efforts include expanding rainwater har-
vesting, investing in water storage, grey-water recycling
and conservation techniques, promoting water reuse
and improving the efficiency of irrigation. They should
also implement standards for the discharge of chemi-
cal effluents, e-waste and waste disposal, while im-
proving water treatment. Proper drainage systems re-
duce the contamination of water. Singapore, which has
developed advanced technology for wastewater treat-
ment and adopted conservation methods for attaining
water self-sufficiency, provides a good example of
best practices in water resources management.

Addressing adverse impacts on agriculture

A warmer climate will require the adjustment of plan-
ning dates and crop variety, crop relocation and the
improvement of land management. Greater invest-
ments in research and development will be needed to
create, for example, drought-resistant and heat-resist-
ant seed varieties (ESCAP, 2008). The food and fuel
crises also indicated the urgent need for greater in-
vestments in the agricultural sector to boost produc-
tion. Government efforts to facilitate adaptation should,
however, go hand in hand with institutional reform,
land tenure and land reform, as well as programmes
for training and capacity-building. ESCAP member
States could make use of the policy research and
technical assistance provided by two of the Commis-

sion's regional institutes: (a) the Asian and Pacific Centre
for Agricultural Engineering and Machinery (APCAEM),
for enhancing environmentally sustainable agricultural
and food production and applying green and modern
agro-technology; and (b) the Centre for Alleviation of
Poverty through Secondary Crops Development in Asia
and the Pacific (CAPSA), for increasing agricultural pro-
ductivity, particularly that of smallholders. Managing fi-
nancial risk through crop insurance, subsidies and tax
credits will provide the financial incentives to undertake
adaptation strategies.

Public-private partnerships in environmental
management

While climate change poses critical challenges in de-
veloping countries, it also offers opportunities for Gov-
ernments and the private sector. Governments have to
play a leading role in addressing climate changes
since the environment is a public good. But this
should also involve facilitating the involvement of the
private sector and civil society, especially in environ-
mental management reforms. Governments can, for
example, collaborate with the private sector and civil
society in environmental assessments ensuring that
major investments are climate-proofed. They can also
engage in public-private partnerships to exploit oppor-
tunities arising from the CDM, and to manage environ-
mental heritage and eco-tourism. Such activities can
be supported by corresponding regional initiatives to
strengthen corporate social responsibility on green ini-
tiatives and provide business opportunities for environ-
mentally friendly goods and services (box 3.3).

Box 3.3. Adapting to climate change by the private sector: ESCAP-Sida joint action

ESCAP and Sida (Swedish International Development Cooperation Agency) jointly initiated discussions on the
role of the private sector in adaptation to climate change by organizing the Asia-Pacific Business Forum 2009
on the theme of Climate Game Change – Innovations and Solutions for Climate Change Adaptation, held in
Bangkok on 22 January 2009 with the participation of private sector firms.

Although the private sector is a key emitter of GHG, adaptation has been mostly left to the choice of
individual companies. It is therefore important to raise the awareness of the private sector generally about the
significance of adaptation action in order to reduce both business risks and the socio-economic vulnerabilities
of society as a whole and to promote opportunities.

In the context of climate change, the private sector faces two major tasks. The first is to address physical risks
– such as extreme weather events and changing ecosystems. Companies will therefore need to make their
operational systems climate-resilient. The second is to adapt to changing socio-economic and market
conditions. These include new rule under the post-2012 mechanism, which will be finalized in Copenhagen in
December 2009, for lowering carbon footprints. At the same time the private sector can provide the goods and
services needed to aid adaptation across society, in some cases through government contracts.
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In addition to boosting public health services, Govern-
ments need to provide a conducive environment for
private health care and health insurance. Community-
based health insurance could be an option for vulner-
able groups, for whom Governments lack the institu-
tional capacity to provide health services. This would
not only improve health outcomes but also place the
Government in a fiscally stronger position to face
future health challenges related to climate change.
These priorities are even more vital in the face of the
current global recession, which also threatens the
most vulnerable.

Provision of social safety nets

Climatic events could displace people from their
homes, prevent the affected from engaging in their
usual livelihood activities for survival, orphan children
and put women and children at risk of exploitation and
abuse. Social protection mechanisms need to be in
place to protect the most vulnerable from such events.
Mechanisms should be in place to provide alternative
shelter and employment opportunities for those who
are displaced so that they can be integrated into the
new environment. Orphans should be provided with
homes, care and education for a better future. Oppor-
tunities for exploitation and abuse of women and
children when a disaster strikes should be minimized
through the effective implementation of the rule of law
and public and community participation.

As noted above, climate change could seriously affect
people in many Asia-Pacific developing countries in
terms of their ability to generate income. People em-
ployed in the agricultural sector would be affected the
most, and action would be required to put in place
social benefit schemes, including targeted cash trans-
fers to the most needy.

Second strategy:
Promoting a shift in the attitude
towards climate change

The second strategy is to take steps to evoke a shift
in the attitude towards climate change. Policies to-
wards mitigation will not be effective without a major
shift in the way goods and services are produced and
consumed. Both social norms and domestic and inter-
national laws could induce a change in people’s atti-
tude towards the environment. Good governance prin-
ciples could strengthen their impacts. While these
initiatives require mainly rules, regulations and stand-
ards to be in place, they would entail minimal financial
cost if any.

Just as the private sector played a key role in the
export-led growth of Asia, Asian entrepreneurs need to
seize the opportunities created by the growing interest
in climate change. The Asian Development Bank
(ADB) estimates that, in 2005, the total global market
for environmental goods and services was worth about
$607 billion and that, by 2015, it will grow to over
$836 billion (ADB, 2005). The region already has many
success stories. Suzlon Energy, one of the top five
wind energy companies in the world, started in 1994
as a small family business in Gujarat, India. But with
its entrepreneurial, technological and managerial ca-
pacity, it grew to be a global success by investing in
clean energy (Karmali, 2006). Grameen Shakti, estab-
lished in 1996, is one of the largest and fastest
growing rural-based renewable energy companies in
the world. It popularizes solar home systems among
rural villages by blending market and social forces to
provide the rural poor with energy at low cost.
Sunlabob is a company in the Lao People's Demo-
cratic Republic which stepped in to supply power to
remote areas beyond reach of the main electricity grid.
Such entrepreneurships not only help address GHG
emissions but also help improve socio-economic con-
ditions. However, as the Swedish International Devel-
opment Cooperation Agency reports, the private sector
has so far been slow to react to climate change (Sida,
2009). Governments could promote such ventures by
providing a conducive environment for businesses and
financial incentives for investment in R&D into greener
technologies and adaptation.

Effective social safety nets are critical
to protect the most vulnerable

from climate change

Improving heath services

Preparing to address the health risks of climate change
represents one of the key challenges for Governments.
The rapidly ageing population in the Asia-Pacific region
would compound this challenge. As many developing
countries in the region have weak health systems and
low health outcomes, countries need to redouble their
efforts to improve health systems and the provision of
health services. Public investment in the health sector
needs to be substantially increased not only for the
upgrading of health infrastructure but also for human
resource development in the health sector. As the lack
of skilled health professionals is a major barrier to
addressing climate-related health problems, urgent ac-
tion is required.
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tant in energy conservation. Changing the kind of food
people consume could help mitigate emissions sub-
stantially. A kilogram of beef produces 16 kilograms of
CO2 equivalent emissions: 10 times higher than
chicken (Oberman, 2009). A cow consumes a much
greater deal of grain and grass before it matures and
produces harmful methane. Given the increasing trend
of meat consumption, technology alone will not help
reduce GHG emissions. The way in which households
use electricity and vehicles, consume other goods and
services and farm their lands could be influenced by
appropriate pricing mechanisms and regulations as
well as social norms. Governments could facilitate
such practices by providing alternative renewable en-
ergy sources, mass transportation facilities and access
to improved farming practices, among others. Car
pooling is a common practice throughout the region –
even among United Nations staff members. But such
practices as well as the use of non-motorized modes
of transport need to be promoted.

In developed countries, many businesses are now
offering and promoting carbon-neutral products or
services. An increasing number of consumers are buy-
ing products and services from companies that pur-
chase carbon offsets. A similar movement can be
encouraged in Asia and the Pacific, particularly among
the growing, globally connected and environmentally
aware middle class. This can be done through a
partnership between Governments and civil society
organizations, particularly international environmental
organizations, such as Greenpeace and the World
Wildlife Fund. These partnerships could encourage
producers in developed countries that sell products in
Asia and the Pacific to promote carbon-neutral pro-
duction and develop demand for CDM projects in the
region.

Governments can encourage export-oriented firms to
be carbon neutral and capture shares in this growing
market by improving their efficiency and investing in
carbon offsets locally. These initiatives could be sup-
ported by removing distortional national energy subsi-
dies, which will not only save money but reduce
primary energy consumption and CO2 emissions.
Such a move could have short-term effects on inflation
and growth, but it would ease the fiscal burden on
Governments, promote innovation in energy efficiency
and help internalize the environmental costs of green-
house gases. It would also promote long-term growth
and stability.

Reversing deforestation

Forests play a critical role in climate change. Land use
change and deforestation accounts for 18% of GHG
emissions globally, and 27% in Asia (World Resources

“Human responsibility to nature” should
be a critical element of  managing

climate change

Human responsibility to nature

As much as climate change is a global issue, address-
ing it is a shared responsibility. The very existence of
humans depends on nature. Therefore, every individual,
firm and Government has a responsibility to protect the
environment. One way to ensure that this happens is to
introduce the concept of "human responsibility to na-
ture". Such a concept would obligate each individual to
be responsible for nature not only as a debt owed but
also as a moral obligation. It also emphasizes that,
simply because climate change is a long-term issue,
fixing it should not be left to future generations.

Under the concept of human responsibility to nature,
each and every person can protect nature and the
environment by exercising the right to challenge ac-
tions against the environment in a court of law, possi-
bly forcing others to pay for actions that harm the
environment, and take environmentally friendly action in
production and consumption. Social norms and action
at the national level to promote the concept would be
key to its success, as would the enactment of national
and international laws. Governments could also con-
sider pricing mechanisms to influence the attitude
towards the environment in order to promote conser-
vation. Civil society could play its part by encouraging
voluntary engagement in such conservation at the
community level.

About a hundred countries in the world currently rec-
ognize the right to a clean and healthy environment
and/or the State’s obligation to prevent environmental
harm (Earthjustice, 2004). Constitutions in 53 countries
explicitly recognize the right to a clean and healthy
environment. But the responsibility to the environment
is mostly a neglected one. Only 26 countries in the
Asia-Pacific region recognize the responsibility of citi-
zens or residents to protect the environment. But
Japan considers that individual action is critical for
meeting emission reduction targets under the Kyoto
Protocol. Japan also promotes, under its Cool Earth
50 campaign, individual action to achieve “1 person, 1
day, 1 kg of CO2 reduction”.

Promoting carbon-neutral lifestyles

A change of attitude towards the environment at the
level of the individual and of the household is impor-
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Sustainable forest management in the developing
countries will require technical and financial support
from developed countries through UNFCCC, in par-
ticular the clean development mechanism (CDM)
project and the international markets for forest prod-
ucts and services.7 So far, developing countries hardly
receive any benefits from the forest CDM project. They
have made more use of the voluntary offset market,
but this is still relatively small – $330.8 million in 2007
(Hamilton and others, 2008) compared with total trans-
action values of nearly $64 billion in the formal mar-
kets, including the European Union Emission Trading
Scheme (EU ETS) and CDM. But while the forestry
sector accounts for only 0.07% of all projects in CDM
it has 18% of total offset credits in the voluntary
market.

Voluntary markets are likely to expand along with the
growing public concern about climate change. Since
the projects involved are generally small-scale and
community-based they offer opportunities for many
developing countries, in particular those that are un-
able to obtain the benefits of the CDM. Similarly,
promoting the voluntary carbon market would also aid
mitigation efforts in developing countries, which are
not expected to take on any binding emission targets
in a post-2012 climate agreement.

Policies to reduce emissions will also involve strong
action at the regional level. Two approaches should go
hand in hand:

• First, action is required to reverse the trend in
deforestation. This would require minimal technol-
ogy. Instead, its success depends on political will
and commitment to: (1) enact and implement
regulations to stop illegal and excessive logging
and deforestation, particularly in rain forests; (2)
avoid offering subsidies or permits for the extrac-
tion of resources in forests; and (3) conserve
land. China provides a good example: from 2000
to 2005, its forest cover increased by 40,580
square kilometres per year. It is important to note,
however, that reforestation outside rainforests (sec-
ondary forests) will not compensate for the loss in
rainforests, for their impacts on climate change
differ vastly. Rainforests, while helping to reduce
GHG emissions, also play a critical role in main-
taining diversity and ecological balance, which the
secondary forests lack. The protection of rainfor-
ests should be a priority.

7 CDM is a mechanism under the Kyoto Protocol that
allows advanced countries with a commitment to GHG
emission to invest in projects that reduce GHG emis-
sions in developing countries at low cost as an alterna-
tive approach to reducing HGH in their economies. CDM
can function as an incentive mechanism for emission
reduction projects in developing countries as it enables
them to trade carbon.

Action needed on afforestation to recover
the 400,000 square kilometres of forest

cover lost since 1990

Deforestation accounts for 25% of global
CO2 emissions: urgent action

is required to reverse it

Institute 2009). South and South-East Asia are losing
over 28,000 square kilometres of forest, or 1% of forest
cover, every year. Reversing deforestation is therefore
critical for climate change mitigation; it is also a rela-
tively low-cost strategy.

• Second, countries in the Asia-Pacific region, in par-
ticular in South and South-East Asia, should imple-
ment afforestation programmes to recover the
400,000 square kilometres of forest cover lost
since 1990. Public, private and community part-
nerships for carbon trading through existing initia-
tives, such as CDM, could be promoted. Govern-
ments could be facilitators while building institu-
tional capacity. The other option for reducing GHG
emissions is to promote public-private partner-
ships and community participation in reforestation
programmes. A model project has been imple-
mented by the local government, private sector
and community in Jambi, East Sumatra, Indone-
sia. The recent initiative by the Asian Development
Bank to establish the Future Carbon Fund with a
view to providing initial capital for related projects
is a welcome step (ADB, 2008).

These actions could be supported by promoting con-
servation agriculture and agroforestry and introducing
sustainable forestry certification standards.

Standards for sustainable transport and
transport infrastructure

The components of transport systems most vulnerable
to climate change are bridges and culverts, cause-
ways and coastal roads, paved surfaces, surface
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Third strategy:
Asia and the Pacific playing a
critical role in the global climate
change agenda

The Asia-Pacific countries need to play a proactive
role in the global climate change, agenda. Given that
climate change issues are cross-boundary in nature,
the Governments of the region need to transcend their
national interests (Loh and Tay, 2009).  Their spectacu-
lar growth over the past few decades has been ac-
companied by a surge in energy demand, which has
grown at an annual rate of about 3%, one third higher
than the world average. This will continue to expand
the region’s share of global GHG emissions, currently
34% (IEA, 2008). This emerging position of the Asia-
Pacific region in the global economy compels it to
play a duel role.

Leading role in global negotiations

First, the region has to actively engage in global
negotiations on climate change and influence the rules
of the game. The region can no longer afford to
consider itself likely to be affected by climate change
as a result of the actions of others and that the duty
to reduce future greenhouse impacts therefore rests
with the industrialized countries. Leading economies,
such as China, India and Japan, could play a pivotal
role in those negotiations as they are already among

the top five emitters of GHG in the world (Bangkok
Post, 2009). While recognizing their own importance in
global emission reductions, China and India, in par-
ticular, also need to take the lead in representing the
interests of the developing countries of the region and
avoid the risk of being dictated to by developed
countries. Active participation by the countries of the
region in the global negotiations on climate change
would also enable them to exert pressure on devel-
oped countries to do more to rein in GHG emissions.
This should go hand in hand with private sector
entrepreneurs playing a leading role by developing
and adopting green technologies in their businesses.

Regional cooperation in financing and
technology transfer

Secondly, the countries of the region can promote
regional cooperation for their own benefit in climate
change mitigation. Technical assistance and finance for
mitigation and adaptation are two key pillars of the
post-2012 climate change framework. Developing
countries want to address climate change but gener-
ally lack the funds or the technology for monitoring,
mitigation and adaptation. Although they lack the
capital, developing countries possess vast labour
resources which can be used in developing a green-
job-oriented service economy.  They should be able to
avail themselves of some of the climate-friendly tech-
nologies, which are generally in the domain of the
private sector, through the CDM. But only a small
number have been able to do so and only in a few
sectors. To take greater advantage of these and other
opportunities they will need to increase their own
readiness and absorptive capacity and improve their
procedures.

To raise the necessary finance, they could consider
allocating a small percentage of the revenue they
receive from windfall gains, such as increased oil
revenues and commodity export taxes, to a contingent
liability fund. These and other efforts could be
strengthened by South-South cooperation within and
across regions. Emerging China and India, for exam-
ple, could help other developing countries in the re-
gion to develop more practical and affordable climate-
friendly technologies – in energy efficiency, renewable
energy and carbon capture and storage. Asia-Pacific
countries could also benefit from the Cool Earth 50
initiative of Japan, which provides developing countries
with financial assistance in adopting advanced tech-
nologies to enhance energy efficiency.

Developed countries should also consider placing cli-
mate-related advanced technologies, many of which are
in the domain of the private sector, in the public domain
so that developing countries can apply them in their
initiatives. The benefits would then be reaped by all.

Providing technology and finance to
undertake green projects would offer

both developed and developing
countries a win-win situation

drainage and hillside slopes. Conventionally designed
transport infrastructure needs to be adapted to with-
stand the impact of climate change. Depending on the
estimated rise in water level, it may, for example, be
necessary to move existing coastal roads to higher
locations. Future systems will also need to be appro-
priately designed and for this purpose environmental
impact assessments for transport projects could be
extended to take into account the risks and uncertain-
ties. In addition, transport providers should work
closely with emergency response agencies so that
they can plan appropriate responses in order to safe-
guard infrastructure, warn the public and facilitate
evacuation and emergency response.
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