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Much of the Asia and Pacific region is in a
climate change quandary. As Asian countries
register some of the most rapid economic
growth rates in the world, this expansion is
also fueling unprecedented demand for
more energy and natural resources.

Major shifts in social, environmental, and
economic patterns as a result of growth in
these countries are putting upward pressure
on greenhouse gas emissions that are causing
climate change. In turn, the immediate and
long-term impacts of climate change are
threatening social and economic progress.

Such impacts are already being felt in a
number of real and recognizable ways in
the region. Small island nations of the Pacific
are witnessing measurable encroachment
of the sea, forcing them to think in terms of
adaptation measures and ultimately
migration. Typhoons, floods, and droughts,
are happening more frequently and are more
destructive than ever before.

Governments and communities in the region
are now coming to recognize the negative
consequences of decades of a ”grow now,
clean up later” approach, and they are
beginning to take steps to address air, water,
and land pollution and to manage their
natural resources more sustainably. Public
demand for cleaner air and water is also
intensifying.

Many governments now want to ensure that
economic growth, resource management,
and climate change mitigation and
adaptation can all happen at the same time.
Regulations and price incentives are
emerging as mechanisms for attracting the

capital and influencing the behaviors needed
for a transition to a sustainable development
pathway.

With this transition come challenges and
opportunities. ADB is seeking to assist its
DMCs in meeting those challenges—that
can exacerbate poverty and jeopardize long-
term growth prospects. ADB’s approach to
helping DMCs address climate change is
anchored in poverty reduction and pro-
growth strategies.

ADB is helping DMCs build low-carbon
economies through a number of ongoing
initiatives in energy efficiency, carbon
markets, sustainable transport, rural
resources management, urban services, and
climate change adaptation. We are also
playing a role in managing risk and attracting
the capital needed for adaptation and
mitigation actions—even beyond the current
global frameworks which extend to 2012.

Strong environmental, social, and security
imperatives exist for taking early and decisive
action to adopt a sustainable development
pathway. This transition requires all
stakeholders to work together for creative
solutions, and ADB stands fully committed
to help DMCs meet the extraordinary
challenges of climate change. We welcome
partnerships with both developed and
developing nations, as well as with leading
institutions around the world.

Climate Change and the
Sustainable Development Pathway

ADB Climate Change Team
November 2007
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Message from the President4

Intense interest has been raised among policymakers
around the world on an evolving long-term international
framework to promote the transition to lower-carbon
economies needed to address global climate change.
Attention to these developments is especially high in
Asia and the Pacific region, which has the world’s most
dynamic economies but also the fastest growth in
greenhouse gas emissions that cause global warming.

The region’s rapid economic expansion has clearly
brought substantial benefits to its poor. This would not
have been possible without increased access to energy,
and this remains an essential input to further poverty
reduction—the goal of the Asian Development Bank
(ADB). But current energy production and use patterns,
coupled with land use changes and other consequences
of rapid economic growth, are exacting an increasingly
high price on the region’s environment, its security, and
its people. These impacts are of such a scale as to affect
the entire planet.

If current trends continue, the Asia and Pacific region’s
greenhouse gas emissions—whether from energy
production, transportation, deforestation, or other
sources—will soon be comparable to those of Europe
and North America. Emissions from energy use alone
are projected to be 127% higher in 2030 than they are
today, with the region responsible for 42% of all global
energy-related emissions.

Land use changes, booming industrialization, and waste
management challenges add further to the region’s
expanding emissions. If business continues as usual—
with the region’s production and consumption
patterns remaining highly carbon intensive—future
growth will be environmentally unsustainable and
economic growth itself can be jeopardized.

The region must find and adopt new patterns of urban
development, energy production and consumption, land
use, and waste management, or else it will find itself
increasingly contributing to the global climate change
problem and broader resource degradation—with rising
negative consequences for the people of the region and
the planet as a whole.
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Pacific
Assisting in climate proofing adaptations
in the Pacific

ADB recently completed a 3-year project
to assist selected Pacific DMCs to adapt to
climate change variability. Climate change
impact stocktaking and risk profiling were
conducted in eight countries. Support kit
and guidelines with project briefs on
mainstreaming adaptation were also
included.

The analysis demonstrated the importance
of mainstreaming adaptation into
development planning in the Pacific,
including the need to strengthen the enabling
environment for successful adaptation at
project and community levels. Governments
of each participating country adopted
National Guidelines for Mainstreaming
Adaptation to Climate Change. These are
now being used as references for adaptation
mainstreaming at the national level.
The guidelines are based on the Project’s
main report, Climate Proofing: A Risk-Based
Approach to Adaptation. Relevant
stakeholders also received training on
climate proofing.

Private Sector
Supplying energy needs with wind power
(India)

Rapid growth in India’s power sector means
increasing dependence on fossil fuels. Hikes
in oil and gas prices, as well as potential for
future fossil fuel shortages, are generating
concern. Environmental issues are also arising.
As a means to address these concerns, India
can tap its wind energy potential, which is
estimated at 13,000 MW.

In 2007, ADB approved an Indian rupee
denominated loan of up to $79.3 million
equivalent to Tata Power Company Limited for
a wind power project. The company plans to
set up and operate wind energy facilities at two
locations in the state of Maharashtra. One
subproject, in Ahmednagar district, will generate
50.4 MW. A second, in Dhulia district, will
generate 50 MW.

GHG mitigation benefits. The Project will
reduce GHG emissions by 2.6 million tCO2e
during the Project life of 20 years. This will
help the company reduce its dependence on
fossil fuels and achieve the green energy
procurement requirement established by the
regulator. The Project is exploring possible
carbon financing through CDM.

Asian Clean Energy Fund catalyzes capital flow

There is an inadequate supply of adapted risk
capital that can be accessed by small and
medium-sized clean energy companies in Asia.
To address this, ADB recently invited proposals
for clean energy funds from qualified private
sector fund managers.

The selected funds will invest for long-term
capital appreciation in private companies and
projects that are active in GHG mitigation.
ADB will consider providing up to $100 million
in limited partner interests or equivalent,
representing up to 25% of the total capitalization
of a given fund with the balance to be raised
from other sponsors and private sector investors.



Haruhiko Kuroda
President
Asian Development Bank
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East Asia
Creating clean biogas energy from agricultural
wastes (PRC)

Agricultural wastes are often disposed of
inappropriately, resulting in a loss of potential
energy and nutrient resources, and harm to
the environment. Clean and renewable
biogas energy reduces farm household
dependence on coal, straw, and firewood for
heating and cooking. It also promotes a better
living environment and less ecological stress.

ADB is financing small projects in Henan,
Hubei, Jiangxi, and Shanxi provinces to
construct 2,545 biogas digesters; 16,970
orchard plantations with biogas digesters;
and 16 biogas plants in livestock farms.
Biogas will supply heat and cooking energy
to farms, and substitute for grid electricity.

GHG mitigation benefits. The pilot biogas
CDM project with 11 pig farms in Henan
Province will reduce 33,000 tCO2e
emissions per year. ADB’s Asia Pacific
Carbon Fund is now considering providing
the upfront cofinancing for future carbon
credits. ADB will next replicate this Project
with 330 biogas digesters in livestock farms
in six provinces in PRC.

In ADB’s East Asia operations, almost all recent
energy projects and environmental management
projects have GHG reduction benefits. This is a
major focus of the Government of the PRC as well
as ADB teams in East Asia.

Southeast Asia
Installing hydropower and geothermal for
small power grids (Indonesia)

Indonesia has many small power grids.
Adding renewable energy power generation
capacity will provide economic and
environmental benefits by helping to restore
power demand and supply balance, plus
improve power supply quality to existing
consumers, particularly in rural regions.

In 2002, ADB approved a $161 million
Renewable Energy Development Sector
Project loan for Indonesia. It will add 82
MW of power generation capacity from
hydropower and geothermal renewable
energy sources, and will displace 480 GWh
of electricity from fossil fuel annually to
provide electricity access to about 76,000
new households.

The Project will construct up to seven mini-
hydropower plants, two small hydropower
plants, two geothermal power plants, and
70 kilovolt and 20 kilovolt transmission
lines for power evacuation.

GHG mitigation benefits. Lahendong II –
20 MW geothermal project has been in
operation since July 2007 and will supply
around 158 GWh per annum. It is being
developed into a CDM project that will
generate carbon credits of approximately
59,026 tons of CO2 per annum. Additional
subprojects are in a various stages of
construction.

26 Turning Ideas into Action

The latest report of the UN Intergovernmental
Panel on Climate Change as well as the
United Kingdom’s Stern Review on the
Economics of Climate Change agree that
such adjustments are needed to avoid threats
to poverty reduction derived from new
threats to the health, safety, and productivity
of the poor.

Climate change will have many
manifestations in Asia and the Pacific, and
measures are needed to protect the most
vulnerable from the adverse effects of sea
level rise, melting glaciers, more frequent
and severe storms, greater variability of
rainfall, and other predicted impacts.

The global consensus already tells us that
1.2 billion people could experience
freshwater scarcity by 2020; crop yields in
Central and South Asia could drop by 50%
between now and 2050; and coastal
communities, coastal and marine
ecosystems, and even entire island nations
could vanish. In human terms, people who
already struggle day-to-day and season-to-
season just to survive will find themselves
coping with even worse insecurities. Millions
could become climate refugees, and the
poorest people in the poorest countries are
likely to experience the earliest and greatest
suffering.

Action is needed both to mitigate
greenhouse gas emissions and to identify
and act upon the highest priorities for
integrating climate change adaptation
measures into planning and investment
at the project, municipal, regional, and
global levels.

With this challenge facing our region and
our planet, ADB is well-placed to respond
to the growing demand from its developing
member countries for policies, institutions,

and investments that can achieve
environmentally sustainable economic
growth. Projects with environmental
components or objectives have increased
substantially in recent years—reaching 20%
of loans approved in 2006. And we have
been working to build understanding in the
region on climate change response options
for nearly two decades.

There is clearly much to do, and it will take
a collective response from governments,
international organizations, civil society,
and the private sector to make it happen in
the necessary timeframe. New policy and
institutional approaches are needed, along
with an infusion of capital into clean energy
projects, new land use practices, and
adaptation measures. This will draw upon
both the emerging global carbon market
and private funding.

In the following pages, you will learn about
ADB’s ongoing and emerging climate
change mitigation and adaptation programs,
and how we stand ready to play a catalytic
role in helping Asia and the Pacific region
meet the challenges brought about by
climate change. We invite you to join us
in this vital effort.



6 Climate Change—the Cause

Our Earth as a greenhouse
The Earth works like a greenhouse. Carbon
dioxide (CO2), methane, and other naturally
occurring greenhouse gases (GHGs), as well
as manmade industrial gases trap heat from
escaping into space. This keeps the earth
within a life-sustaining range. Without the
greenhouse effect, the earth is much colder—
an average temperature of –19° Celsius (C).

Human reliance on fossil fuels for energy
has increased the amount of CO2 in the
atmosphere. Biogenic emissions of GHG
from land use have magnified the greenhouse
effect. Deforestation and poor land use,
which have reduced the absorptive capacity
of plants, forests, and soils for CO2, have
made things worse.

The fastest heat rise in history
Atmospheric CO2 concentration was
approximately180 parts per million (ppm)
during the last ice age. It was 280 ppm by
the pre-industrial era. The difference of
100 ppm translated into a 4°C mean
temperature rise—the difference between an
ice age and a relatively warm period for the
planet.

Today, CO2 level is 380 ppm and rising fast.
Adding in other GHGs, it is approximately
430 ppm of carbon dioxide equivalent (CO2e).
If current trends continue, the
Intergovernmental Panel on Climate Change
(IPCC), co-winner of the 2007 Nobel Peace
Prize, projects that GHG levels will rise to
550–700 ppm CO2e by 2050 and
650–1200 ppm CO2e by 2100.

The IPCC states in their latest report that
depending on world GHG emission
scenarios, temperatures are predicted to rise
between 1.8ºC and 4ºC by 2100. With the
planet already in a warm period, any increase
in temperatures of more than 2ºC over pre-
industrial levels is predicted to have
devastating impacts on people’s lives,
economic infrastructures, and natural
environments.

Vicious feedback loops
There are several known feedback loops,
where warming begets itself. For example,
Arctic ice is melting. Ice acts like a mirror,
reflecting nearly 90% of the sunlight striking
it back into space. Ocean water absorbs 90%
of it as heat. As the water heats up, each
new kilometer of ice melts faster than the
one before it. This is a feedback loop.
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Central and West Asia
Expanding rural power supplies with
hydroelectric power (Pakistan)

In 2006, ADB approved a $510 million
multitranche loan for the development of
renewable energy for Pakistan. The program
will expand Pakistan’s power supply,
especially in rural areas, to serve about
600,000 new domestic connections for 4.8
million people in two projects. It will also
improve reliability and supply quality.

One project, in Punjab, includes five small
grid-connected run-of-river hydroelectric
power plants with a combined installed
capacity of 24.8 MW. A second project, in
the Northwest Frontier Province, involves
three grid-connected run-of-river
hydroelectric power plants with a combined
installed capacity of 51 MW.

GHG mitigation benefits. Together, these
hydropower CDM projects will generate
annual carbon credits of approximately
150,000 tCO2e. Preparations are underway
for host country approval and validation.
ADB’s Asia Pacific Carbon Fund (APCF) is
considering providing project cofinancing.

Turning Ideas into Action

South Asia
Capturing fugitive methane emissions and
improving urban health (India)

Municipal solid waste presents global as
well as local pollution, health, and hygiene
hazards. ADB is assisting in urban solid
waste management in 15 towns in the state
of Rajasthan, India, with a loan of
approximately $10 million.

GHG mitigation benefits. The treatment of
organic waste will be carried out through
aerobic composting that will avoid release
of methane into the atmosphere. The Project
is expected to reduce 45,000 to 50,000
tCO2e of GHG emissions annually.

Meeting power demand with
environmentally benign renewable energy
(Bhutan)

Bhutan has a vast potential for hydroelectric
power generation from Himalayan water
streams. India has a power grid which is
heavily dominated by fossil fuel based
power. A 114 megawatt (MW) run-of-river
Dagachhu hydropower project, now being
considered for ADB financing, would
generate 500 gigawatt-hour (GWh) to be
wheeled to the northern region of India. The
Project will provide India with assured, clean
power and will help generate employment
and regional development for Bhutan.

GHG mitigation benefits. The Project will
reduce GHG emissions of approximately
525,000 tCO2e annually.

Coming up with designs to tackle
climate change is important. But
making them a reality through
projects is what counts. That is why
ADB is teaming with its DMCs to
bring climate change mitigation and
adaptation ideas to life throughout
Asia and the Pacific.
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National Snow and Ice Data Center (NSIDC)
in Boulder, Colorado, recently reported that
last summer’s Arctic ice shrank 39% below
the average from 1979 to 2000. In fact, the
ice has been reducing by about 10% a decade
over the past 30 years. NSIDC warned in
2005 that Arctic ice may have breached a
tipping point, and an accelerating feedback
loop has begun.

Additional accelerating spirals
Oceans hold other destabilizing feedback
loops. Each year, they absorb half the CO2

humans pour into the air. But as oceans warm,
they absorb less and less. This is because
warm water dissolves less gas, and warming
disrupts the mixing of surface and deep water,
where CO2 absorbing plankton reside. Thus,
global warming accelerates even faster.

Another loop involves methane, which is
over 20 times more potent for the same mass
than CO2 as a GHG. Locked in the Siberian
permafrost are tens of billions of tons of
organic waste containing methane. According
to scientists, the volume of methane trapped
is equivalent to at least 70 years of all human-
caused GHG emissions at today’s levels. The
Siberian tundra is melting fast. And that
methane has only one place to go.

A listing ship
“Global warming” may sound
gradual and manageable.
However, the associated
climatic changes are anything
but this. For analogy, if a
damaged ship lists gradually
to the port side, passengers
may move to the starboard
to rebalance. But they are
only putting off the
inevitable. Sooner or later
they will need to hang
on to survive until the
ship finally tips and
goes under. How can
we avoid the tipping
point?

Stabilizing GHG concentrations
The only path is to stabilize atmospheric
concentrations of GHGs within safe limits.
Stabilization means reaching an equilibrium
at which the amount of GHG emitted does
not exceed the earth’s natural capacity to
cleanse itself. Scientists are not sure of the
exact level. Many say we need to keep mean
temperature rise under 2ºC. This, in fact, is
the goal argued by all European Union
members to avoid “dangerous” climate
change.

The Stern Review on the Economics of
Climate Change says this translates to
stabilizing GHGs between 450 and 550 ppm.
For the earth to stabilize at 500 ppm or below,
action must be taken to ensure emissions
peak in the next 10 to 20 years and then
drop off by 4–6% per year in succeeding
years. This would bring down emissions to
50–70% below 2005 levels by 2050.

24 ADB is Mainstreaming Adaptation

these added risks. ADB will continue to
work in partnership with countries of the
Asia and Pacific region to assist them with
the establishment of adaptation priorities,
and to help identify the expertise and
financing needed to support their high
priority adaptation measures.

Project-level “climate proofing” of existing
infrastructure and future project designs will
gradually become routine to ensure that
physical and hydrological assumptions take
account of predicted changes in precipitation
patterns, the severity and frequency of
storms, accelerated glacial melting, sea level
rise, and other impacts.

ADB has provided technical assistance to
South Pacific countries to create practical
guidelines on climate proofing of
infrastructure (e.g., by strengthening road
and port designs). The project included
climate proofing the design of Avatiu Harbor
in the Cook Islands, as well as measures to
protect the neighboring community from
typhoon damage. Similar analysis was
applied to a road development project in
Kosrae, Federated States of Micronesia.
Looking ahead, projects involving water
resources management will need
adjustments to their designs in order to take
account of shifting precipitation and
storm patterns.

Specific adaptation investments will
increasingly be made as defensive measures
or steps to reduce the risks from increased
flooding, storm surge, drought, wind

damage, head waves, dust storms, and other
anticipated impacts of climate change. The
ADB-led Central Asian Countries Initiative
for Land Management  is helping the
countries of that arid region adapt to future
climatic conditions (warmer temperatures,
increased winter precipitation, increased
summer drought, and eventual loss of glacial
melt) through the development of
adaptations that include drought resistant
crops, improvements in irrigation efficiency,
water resource management, rehabilitation
of degraded forests and pasturelands, and
watershed protection.

ADB is also supporting work on assessing
climate change considerations in the design
and implementation of water projects across
Asia and the Pacific. For example, in the
Citarum River Basin of Indonesia, more than
$3 billion will be invested in upgrading
water resources management infrastructure
and institutions over the next 15 years under
an ADB-led program. A parallel analysis
will examine areas of climate proofing or
specific investment required to adjust to the
added risks from climate change.

Where incremental funding is needed, ADB is assisting its DMCs in
identifying external financing sources for mainstreaming climate change
risk considerations into project preparation and implementation. As
an agency of GEF, ADB can assist eligible countries in implementing
their National Adaptation Plans of Action financed through the Least
Developed Countries Fund.

GEF provides grants to developing countries for projects that benefit
the global environment and promote sustainable livelihoods in local
communities. GEF funding primarily assists developing countries in
meeting the objectives of various international environmental
conventions, including the United Nations Framework Convention on
Climate Change.

Accessing global
climate change

adaptation funds



8

Climate Change—
the Impact on Asia and the Pacific

You are a farmer whose family has been growing
rice for 300 years, and has been trying to stay
competitive. The local agricultural expert has
just informed you climatic conditions will soon
not favor rice production.

You are a refugee being ferried away from your
home. You look back at your island one last
time. Soon it will be under the sea. You are
offered no legal protection in the land to which
you are headed.

You are a worker who migrated for a better
opportunity. Now you are on the move again—
not for a different job but to join the growing
number of people in search of clean water.

C = Celsius; CO2 = Carbon Dioxide
Source: Adapted from the Stern Review on the Economics of Climate Change.

Water

Ecosystems

Food

Extreme
Weather Events

Risk of
Irreversible

Changes

Projected Impacts of Climate Change

0°C 1°C 2°C 3°C 4°C 5°C
Global temperature change (relative to pre-industrial level)

Sea level rise threatens
major coastal cities

Rising number of species face extinction

Possible rising yields in
some high latitude regions

Decreases in water availability

Rising intensity of storms, forest fires, droughts, flooding, and heat waves

Increasing risk of  abrupt, large-scale climatic shifts

Falling crop yields

Falling yields in many developed regions

Damage to
coral reefs

Glaciers disappear

How business-as-usual
practices will impact
the Asia and Pacific region
The effects of climate change are now visible
everywhere. Crop yields have declined,
partly due to rising temperatures and extreme
weather events. Glaciers are retreating,
causing grave consequences for future water
supplies. Permafrost is melting, disturbing
all that rests on it, and expelling new sources
of GHGs into the atmosphere.

Increasing temperatures and rainfall
variability in Central, East, South, and
Southeast Asia have increased disease and
heat stress. Otherwise high gross domestic
product (GDP) increases in some areas are
being reported as flat when climate change
degradation is weighted in the equation.

Climate change from business-as-usual
energy and land use patterns will likely
impinge on the sustainable development of
most Asia and the Pacific countries. Pressures
on natural resources and the environment
associated with rapid urbanization,
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ADB’s strong field presence and long-
standing relationships in the region uniquely
position it to be responsive to the growing
demand from its DMCs for the assessment
of adaptation needs and associated policy,
and institutional and investment responses.

ADB’s Adaptation Program
International organizations have an
important role to play in providing technical
advice and access to financing. Because
costs for adaptation are anticipated to be in
the billions in Asia and the Pacific between
2008 and 2012, innovative financing
approaches must be devised together with
links to new, specialized global funds being
created. ADB’s adaptation program is
responding in three ways:

National adaptation planning is being
strengthened through better analysis of
climate change consequences at the national
and local levels, and identification of cost-
effective measures to improve the resilience
of infrastructure and vulnerable populations
to adverse impacts. There are 13 countries
in the Asia and Pacific region eligible for
support through the Least Developed
Countries Fund for adaptation administered
by GEF. As a GEF agency, ADB can assist
with the implementation of National
Adaptation Programs of Action now being
prepared.

Through an ADB-World Bank-Japan Bank
for International Cooperation Initiative on
Climate Impact and Adaptation in Asian

Coastal Cities, ADB is supporting analysis
of future climate conditions assisting local
governments to adapt their investment plans
to those future conditions. Several coastal
mega cities have been identified for analysis,
including Bangkok, Ho Chi Minh, Jakarta,
Karachi, Kolkata, and Manila.

Together, these urban areas are home to
more than 50 million residents, and all face
increasing risks from flooding, heat waves,
water shortages, and other adverse impacts
of climate change. The study will include
economic analysis to determine the likely
costs associated with these phenomena as
a means for prioritizing adaptation measures.
In Viet Nam, a new geographic information
system is being created that will be used
for improved identification and mapping of
zones at risk from typhoons and storm surge.

Elsewhere in the GMS, ADB is supporting
analysis of the likely impacts of climate
change on both natural and agricultural
systems, so that appropriate future
investments can be planned to account for

specialized relief organizations;
• supporting pre- and post-disaster activities; and
• providing planning, implementation, and communication for

disaster and emergency-related events.

DEAP also promotes partnerships to provide sustainable financing
of disaster preparedness. In addition, stronger links are being forged
between the disaster prevention and climate change adaptation
communities.
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Human Health
Affected: South and Southeast Asia

• Increases in endemic morbidity and 
mortality from diarrheal disease

Affected: South Asia
• Rise in coastal water temperature 

exacerbates toxicity of cholera

Affected: North Asia
• Natural habitats of vector- and water-

borne diseases likely to expand

Marine and Coastal Systems
Affected: coastal megacities of Asia

• Millions face increased flooding
• Infrastructure investments at risk

Affected: coastal and marine ecosystems of
Asia and the Pacific

• Wetlands, mangroves, and coral reefs
threatened

• 24–30% of Asia’s reefs are likely to be
lost by 2050

• Brackish water affects aquaculture

Land and Water Systems, Climate
Variability, and Glacial Melt
Affected: parts of Asia

• 2.5–10% decrease in crop yields by 
2020; 5–30% decrease in crop yields 
by 2050

• Additional risk of hunger for 132 million
people in 2050, and 266 million
in 2080

Affected: Central, South, East, and Southeast
Asia (especially large river basins)

• Decrease in fresh water affects more 
than 1 billion people by 2050

• Glacial melt causes increased frequency
of devastating floods and slope 
destabilization

• Glacial recession decreases river flows

Forests and Biodiversity
Affected: parts of Asia

• Extinction of plants and animals
• Increased frequency of forest fires

industrialization, deforestation, land and
ecosystem degradation, and economic
development will be compounded.

The living conditions and cultures of people
everywhere will be altered and threatened.
Mass migration will become commonplace.
Security issues will arise and conflicts may
break out. Morbidity and death rates are
projected to rise. And predicted to fall are
already low incomes.

At a national level, climate change will cut
revenues and increase spending needs,
worsening public finances.

The Challenge
It could happen by the end of this century:
sea level rises in the Bay of Bengal prompting
a mass migration into already crowded
inland Bangladesh and neighboring India.
Similar stories could be played out in the
deltas of the Indus, Mekong, and Pearl rivers;
in the low-lying cities of Bangkok, Manila,
and Shanghai; in the island nations of the
Maldives, Niue, and Tuvalu; and in coastal
communities around the world. In total,
millions of people may become climate
change refugees. Even without drastic sea
level rise, if GHG emissions accelerate at
their current pace, more than 1 billion
people in Asia and the Pacific will
experience fresh water shortages by 2050,
with over 130 million at risk for hunger.

The Stern Review estimates that even under
the best case scenario, adaptation measures
will cost developing countries $10 billion
annually. This includes necessary
infrastructure adjustments in response to
floods, storm surge, water shortages, cyclones,
and other increased risks brought on by
climate change.

Why are the poor expected to fare worst?
They are already highly vulnerable to
disruptions in their income and access to
services and education, and they generally
live and work in locations that are the most
prone to natural risks.

Strategically Positioned
ADB’s DMCs will be adapting to climate
change risks to protect the lives and
livelihoods of millions of their citizens.
Because this presents a real threat to ongoing
poverty reduction and economic
development efforts, it is essential for ADB
to support these efforts. To ensure systematic
response, ADB now has an adaptation
program designed to reduce the negative
effects of climate change and to anticipate
and counter long-term impacts.

Though the practice of adaptation is still
new, ADB has been working with partners
across Asia and the Pacific to build
knowledge of climate change impacts and
adaptation measures for almost a decade.
Bolstering these efforts are long-standing
programs of support for disaster preparedness
and response, as well as productive relations
with development partners—from
government agencies, to academia, think
tanks, green businesses, civil society
organizations, and both bilateral and
multilateral development agencies. ADB
also has direct access to several climate
change adaptation funds administered
by GEF.

ADB’s Disaster and
Emergency

Assistance Policy
(DEAP)

The Asia and Pacific region is, unfortunately, prone to natural disasters.
For this reason, ADB has often been called upon to help countries
prepare for such eventualities or to assist in the aftermath of an
earthquake, flood, or tsunami. DEAP guides such actions, ensuring
timely responses. Our proactive stance calls for actions taken before
a hazard results in disaster rather than on post-disaster recovery.

Recognizing that climate change exacerbates the risks of many
natural calamities, ADB is now working to improve integration of its
disaster preparedness and climate change adaptation efforts by

• working closely with DMCs on impact prevention measures;
• strengthening partnerships among development and 

22 ADB is Mainstreaming Adaptation
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Mitigation through Land-Use
Management Interventions
Rural areas are still home to 80% of the
region’s poor. Here, “nature’s infrastructure”
offers great economic benefits, including
ecosystems that support clean water, crop
pollination, coastal protection, and other
tangible values. Because organic matter in
soils and forests absorb CO2 from the
atmosphere, this infrastructure also plays a
critical role in maintaining the earth’s CO2

balance. Land use changes greatly affect the
earth’s natural ability to store and release
carbon. According to the Stern Review,
deforestation accounts for 18% of global
carbon emissions, with many DMCs
responsible for the largest proportion.

Because the livelihoods of many of the
world’s poorest people depend on forest
products, any mechanism to reduce
emissions from deforestation will have direct
economic implications on communities in
which they are implemented. This makes
integration of environmental management
and poverty reduction a challenge. ADB is
promoting the management of watersheds
around reservoirs and road systems to
integrate economic development and
environmental sustainability.

Our GMS core environment program, with
its biodiversity corridor program, is a flagship
example of such ADB initiatives. While the
nominal forest loss rate is estimated at 0.8%
per annum between 1990 and 2000, the
effective annual rate of forest loss in the GMS
countries—taking into account loss of wood
volume—is 9.1% per annum, equivalent to

5.4 million hectares per annum. Hence,
providing incentive for deforestation
avoidance, establishing sustainable forest
management practices, and restoring forests
linking fragmented protected areas are
priorities in GMS countries.

Current CO2 emissions in the GMS
North–South and East–West Economic
Corridors  are estimated at 5 million tons per
annum with an estimated growth rate of 5%
per annum. ADB is exploring possibilities of
sequestering carbon emissions in the
economic corridors through reforestation and
afforestation for poverty reduction and rural
development. The Forests for Livelihood
Improvement project in Viet Nam supports
an investment of over $90 million to prevent
forest loss and degradation for more than
three million hectares of forest. In Indonesia,
we have provided a technical assistance to
the Ministry of Environment to implement
forestry-based Clean Development
Mechanism (CDM) projects.

ADB is also assisting dry-land farming projects
in Mongolia and PRC. The aim is to increase
organic material in dry soil to not only improve
land productivity but also enhance the ability
to sequester CO2.

documentation, and capacity building. In addition, it offers DMCs marketing support for their carbon
credits to be sold in the global carbon market, creating opportunities for governments, developers, and
investors to take advantage of today's $30 billion carbon market. ADB is also considering ways to extend
CMI's services to DMCs into the future—beyond the year 2012, when current global commitments under
the Kyoto Protocol ends.

Asia is fast becoming a major
source of GHG emissions
Economic growth in Asia has no precedent.
As if overnight, where was once a village,
a metropolis now stands. New industries
have risen. Populations and incomes have
increased. Millions have been lifted from
poverty. In fueling this process, demand for
energy has skyrocketed. Asia’s current
energy, transport, and land use paths blaze
forward, expanding fossil fuel use and
deforestation. And with climate change now
a virtual certainty, the current trend is neither
environmentally nor economically
sustainable. In short, “growth now at lowest
cost” may result in growth at all costs. To
understand the case for mitigation and
adaptation in Asia and the Pacific, one needs
only to look at the fundamentals.

Energy growth is startling
The International Energy Agency (IEA)
estimates that under the current business-
as-usual scenario, energy use in Asia will
increase 112% by 2030. Asia would then

represent 36% of the world’s energy
consumption and 42% of global energy-
related CO2 emissions, as compared with
only 26% and 29% in 2005, respectively.
By comparison, during this same period,
the share of demand of Organisation for
Economic Co-operation and Development
(OECD) countries will have fallen from
48% to 38%.

If the majority of systems being installed
used clean energy options, few alarms might
ring. Various clean technologies exist today
to mitigate carbon emissions. But coal fuels
the expansion of developing Asia because
it is most affordable. And more coal is on
the drawing board. There are other causes
for concern as well. A vehicle boom is
driving up Asia’s demand for oil. In 2030,
oil use by the transport sector will be three
times bigger than today.

Poor land use practices
compound the problem
The region’s unsustainable land use practices
also result in the spewing of millions of tons
of GHGs into the atmosphere. Deforestation
alone accounts for more than three quarters
of Indonesia’s GHG emissions. Taken
together with fossil fuels, they compound
the reasons why People’s Republic of China
(PRC), India, and Indonesia are now among
the world’s top 10 GHG emitting nations.
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ADB’s Carbon Market Initiative
(CMI) harnesses the power of

carbon pricing

Adequate finance and capacity are fundamental obstacles for developing countries trying to adopt cleaner
energy technologies. CMI supports the development of energy efficiency, renewable energy, and other
GHG mitigation projects by providing upfront cofinancing for project preparation and implementation.
CMI's Asia Pacific Carbon Fund is now fully operational with over $150 million to cofinance clean energy
projects. CMI also provides experts for technical advice on project development and implementation,

toward energy purposes whenever possible.
More than 640 private sector and
nongovernment organizations have also signed
on to participate in project-investment and
project development activities.

Improved drilling technologies and engines
can be used to produce, capture, and use
coalmine methane (CMM), which now
accounts for 6% of global methane
emissions. Capture of CMM offers significant
safety benefits, plus it can be profitable.
By 2020, state-of-the-art technologies could
reduce coal sector emissions in the PRC,
South Asia, and Southeast Asia by 84%.
ADB has already assisted two CMM projects
in the PRC, one in Shanxi Province and
another in Liaoning Province.

The global landfill sector is the third largest
anthropogenic emissions source, accounting
for 12% of global methane emissions in
2005. Methane capture reduces the random
escape of methane, and provides a cleaner,
healthier living environment for area
residents. By 2020, currently available
measures could cut landfill emissions in
Asia by half.  ADB is very active in assisting

DMCs reduce or capture methane emissions
from solid waste. There are nine waste-to-
energy projects in the PRC, and waste
composting projects in 60 towns in
Bangladesh and India.

Methane emissions from agriculture and
livestock are projected to increase from
18–23% of methane volume worldwide
from 2005 to 2020. Developing countries
will experience the largest percentage
increases in emissions. ADB has been
involved in a large biogas utilization
project in the PRC, which will introduce
330 medium-sized digesters in pig and
dairy farms.

Using the Carbon Market wisely

ADB is also actively promoting the use of
carbon mechanisms to promote methane
utilization projects.  Methane is over
20 times more potent than CO2 on a same
weight basis. By capturing and using
methane, developers can help mitigate
climate change by first converting methane
to a less powerful GHG, and then by
offsetting more carbon intensive fuels such
as coal and kerosene.
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Developing Asia’s Share in Global CO2 Emissions
from Energy Consumption

Mitigation—Asia is key
The longer we delay taking action to mitigate
GHG emissions, the greater the ultimate
price tag will be. Greater also will be the
risk of failure to avert dangerous climate
change. Here, Asia is the key. Without
increased and urgent GHG mitigation
action in Asia, reduction in global GHG
emissions at the level necessary to prevent
dangerous climate change will not be
possible.

Adaptation—vulnerability of
the Asia and Pacific region
The Stern Review and IPCC Fourth
Assessment Report both state that climate
change will have adverse impacts on
people’s health, safety and livelihoods—
with the “poorest people in the poorest
countries expected to suffer first and
foremost.” Predicted climate change will
create barriers to future poverty reduction
and reverse many of the important socio
economic gains made by developing
countries.

To make matters worse, the most rigorous
mitigation will not prevent near-term impacts
because significant temperature rises and
climatic change are already locked in from
past emissions. This makes the case for
vigorous adaptation measures to be in place
over the next few decades to improve the
resilience of vulnerable communities.

Much of Asia and the Pacific is indeed
vulnerable. To avert the worst damage, it
will take shared understanding of long-term
goals, effective leadership, and an ability to
build and facilitate concerted action among
all players, at every level.
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in 2008. Helping to fund EEI is a financing facility with a targeted size of $250 million to
finance (i) smaller energy efficiency investments; (ii) technology costs; and (iii) grant assistance
for activities, such as advocacy, institutional capacity building, project preparation, and
establishment of ADB’s monitoring and evaluation mechanisms.

domestic solar water heating can already
compete with conventional energy at the
retail and wholesale levels. Renewable
energy can be particularly valuable in off-
grid and rural communities to provide a
range of energy services, including lighting,
cooking, refrigeration, and water supply.

ADB is also supporting projects that promote
cleaner fuel in an effort to shift from fossil
fuel to renewables, and to slow down the
growth of GHG emissions before stopping
and reversing them. ADB is supporting
natural gas transmission and distribution
improvement projects in several countries
including Bangladesh, PRC, India, Indonesia,
and Kyrgyz Republic.

ADB has assisted numerous run-of-river
hydropower projects in recent years. These
range from 5MW to 100MW.  ADB is a
financing partner to the Tata wind power
project in India, and is looking at several
more wind projects for the coming years.
ADB has also assisted geothermal power
plants in Indonesia, and is currently
evaluating geothermal heating projects in
northern PRC. ADB’s EEI and CMI are

actively involved in helping to make
renewable energy work for the region.

A new area for ADB is biofuels. Biomass-
based alcohol fuels and biodiesel can yield
emissions reduction over conventional fuels
when feedstock is chosen carefully and fossil
energy input is minimized. Of course,  food
security and other issues for poorer countries
must always be considered in biofuel
production decisions. Biofuel production
creates other concerns as well. For instance,
it requires energy input for farming, transport
and conversion to final product, plus
fertilizers, pesticides and herbicides.

ADB is sensitive to these considerations and
will study the various tradeoffs of feedstock
and promote only projects that do not lead
to land degradation, monoculture, or price
shocks for food oils.  Examples include
jatropha, sweet sorghum and bagasse. In
the GMS program, ADB is promoting carbon
neutral transportation by encouraging the
use of fuel-efficient engines in the freight
fleet and the use of biodiesel and production
of biodiesel from non-agricultural feedstock,
such as jatropha and other emerging
cellulose manufacturing technologies.

Mitigation of Fugitive Emissions
Capturing fugitive emissions is an essential
part of mitigation. ADB is a member of the
M2M Partnership promoted by the United
States Environmental Protection Agency.
M2M now includes 20 developed and
developing countries, and the European
Commission as members. It aims to capture
fugitive methane emissions and steer them

12 ADB’s Value Proposition

Uniquely positioned in the
climate change fight
As the only multilateral development bank
based in Asia, ADB has been supporting its
developing member countries (DMCs) in
their environmental management efforts for
more than two decades. During this time,
we have also been promoting improved
awareness about climate change and how
it affects the region’s development.
“Environmental sustainability” is a proposed
thematic priority in ADB’s ongoing review
of the Long-Term Strategic Framework.

Extending funding options
to our DMCs
Projects with environmental components
or objectives have averaged more than 10%
of ADB’s portfolio over the past decade.
They have increased substantially in recent
years—reaching 20% in 2006. ADB has the
financial resources to facilitate high-quality
investments in clean energy that are in the
best interests of our DMCs. We can also
access grant funds, and are one of only 10
executing agencies in the world
administering grants from the Global
Environment Facility (GEF).

An ability to leverage
long-term relationships
Funding is important. But knowing how best
to use it takes knowledge of the region and
its people. Every DMC seeks a sustainable
future. But each may define it differently.
For one developing country, sustainability
could mean increasing GDP. For another,
it might mean having food or water security.
For still another, it might be as fundamental as
a wish to stay a single meter above sea level.

With19 resident missions in the region, and
more to come, ADB has strong presence on
the ground. We have solid partnerships with
DMC govenments. We deal with
development on every level. We think in
long time horizons. We coordinate our
efforts to ensure scalability and avoid
working at cross-purposes.

ADB is actively moving forward
The developing countries of Asia and the
Pacific are already working to understand
specific climate change threats and the best
way to cope. They are gradually developing
strategies and programs for both their climate
change and adaptation measures. ADB is
strategically positioned to work with them
to coordinate efforts for the greatest benefit
and to promote initiatives that pay off in the
long term—regionally, nationally, and locally.

Map of Projects
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ADB
in

ACTION

The challenge to mitigate GHG emissions
is perhaps the greatest one the world has
ever faced. However, with strategic targeted
and innovative action, required mitigation
levels can be achieved.

Leapfrogging toward
sustainable growth

Developing countries should take advantage
of many of the existing technologies and
practices designed to solve OECD’s own
environmental challenges. In the mid-20th
century, many developed countries
experienced severe smog, mercury, and
other hazardous water and soil
contamination issues—with many
unresolved legal cases carrying on to this
day.  Aggressive adoption of new
technologies and sound policy will enable
DMCs to “leapfrog” such growing pains and
avoid investment in infrastructure that could
soon become obsolete.

Mobile communication networks, light-
emitting diode (LED) traffic lights, and hybrid
or flexible fuel vehicles are prime examples
of leapfrogging already achieved by
developing economies. ADB is committed
to work as the region’s catalyst for mobilizing
greater financial flows and technology
transfer to assist many of our DMCs in
achieving such leaps.

Energy, fugitive emissions,
and land use
When hearing climate change mitigation,
most people think “energy.” And energy
does play a big part. GHG emissions from
energy represent about half of all GHG

ADB is Mainstreaming Mitigation

emissions in Asia. But fugitive emissions
and land use changes are also significant
emissions sources. This is especially true in
developing Asia. For example, most recent
data suggest carbon dioxide release from
land use change in Indonesia accounts for
more than three quarters of the country’s
total GHG emissions. To effectively address
mitigation, all three areas—energy, fugitive
emissions, and land use—must be
addressed.

To mitigate energy-associated emissions,
energy efficiency improvements, and
low-carbon and zero-carbon solutions need
to be adopted. Already, ADB is providing
access to new investment financing
mechanisms and capacity building for
energy efficiency improvements, renewable
energy, waste to energy, sustainable
transport, and other GHG mitigation
projects. This is achieved through our clean
energy and environment programs,
including ADB’s Energy Efficiency Initiative
(EEI), Carbon Market Initiative (CMI), and
Sustainable Transport Initiative (STI).

For reduction in fugitive emissions, ADB is
actively promoting the capture and use of
methane from coalmines, landfills,
agriculture waste, and gas transmission
networks, and has been advancing various
projects. In 2006, ADB joined the Methane
to Markets (M2M) Partnership promoted by
the United States Environmental Protection
Agency to capture methane and utilize it
for energy purposes.

To address emissions from land use change,
ADB has assisted several forestry-based

initiatives, particularly through the Greater
Mekong Subregion (GMS) activities. The
objective is to support sustainable
development that will integrate forest
protection and utilization. ADB is an
executing agency of GEF, which most
recently added land use under its climate
change program.

Mainstreaming Clean Energy
Mainstreaming clean energy in development
decisions can reduce adverse local
environmental impacts, enhance energy
security and contribute to climate change
mitigation.

Hand in hand—demand-side and
supply-side interventions

Fossil fuels will most likely continue to
dominate energy supply in the near future.
The foundation of mitigation strategy is
curbing energy demand growth by making
economies as efficient as possible; next is
meeting essential energy needs through low-
carbon options. In short, demand- and
supply-side interventions must work hand
in hand.

Demand-side efficiency
Sound end-use efficiency improvements can
be implemented across a wide spectrum,
including the industrial, commercial,
residential, municipal, and transport sectors.
When end-use efficiency is improved, there
is a compounded positive effect through the
energy value chain. For example, in
developing countries, savings of one unit
of end-use electricity in motors, controls,
and lighting can translate to savings of

10 units of energy input at a power plant—
offering great GHG mitigation potential.

Industry, buildings, and homes

In the industrial and commercial sectors,
energy efficient plant and machinery retrofits
reduce GHG emissions and can be self-
financed from the cost savings they generate.

Buildings and homes can benefit from
energy efficiency technologies such as
heating and cooling systems, lighting, energy
management controls, and variable speed-
drive motor systems for fans and pumps.
In Guangdong Province of the PRC, ADB is
assisting a comprehensive demand-side
efficiency project that will look at upgrading
industrial and commercial equipment. In
Indonesia, ADB is considering financing for
the replacement of 60 million residential
lighting fixtures to energy saving bulbs.

Transport systems

With vehicle fleets in Asia doubling every
5–7 years, energy consumption in the
transport sector will increase three-fold by
2030. Expanded support will be needed for
policies and technologies to introduce higher
vehicle fuel efficiencies. Alternatives to

ADB’s Sustainable
Transport Initiative (STI)
is driving things ahead

STI is helping ensure future transport sector projects incorporate the effects of climate
change in decision making processes. Much of STI’s work is at the policy level. Goals
call for synergistic land use and transport planning designs. STI is developing a coherent
investment and development framework to deliver effective city planning and transportation
systems that move climate change mitigation ahead.

ADB is working on pilot urban transport projects in Changzhou, Colombo, Dhaka,
Harbin, and Kathmandu to develop sustainable and integrated transport solutions. ADB
is developing energy efficient public transport systems in Bangkok, Hanoi, Ho Chi Minh,
Karachi, Lahore, and Manila. Work is also ongoing to develop national transport policies
that place a high emphasis on emissions, energy use, and mobility efficiencies.

16
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automobiles, such as public transport
systems, bikeways, and other efficient means
to move people and goods must be
considered. Installed, these alternatives will
simultaneously generate local and global
benefits by reducing urban air pollution and
congestion. ADB is working on pilot urban
transport projects or developing energy
efficient public transport systems in
11 Asian cities.

Supply-side efficiency
and renewable energy
On the supply side, there are ways to improve
the efficiency of energy conversion and
distribution as well as generate energy from
renewable sources.

Supply-side energy efficiency

Supercritical steam turbines can increase
efficiency over conventional subcritical
steam turbines by more than 20%. ADB is
currently evaluating the financing of several
supercritical coal plants in India. These
plants, if built, promise generation
efficiencies of 43%, as opposed to the
national average of 33% today. This will

result in significant savings of coal and
GHG emissions over the 20–30 year life
of each plant.

Recovering and using waste heat dramatically
increases overall energy efficiency. ADB has
financed several waste heat recovery projects
in the PRC, and is currently implementing a
heat-only boiler rehabilitation project in
Mongolia, with grant assistance from the
Government of Japan.

Smart investments in transmission and
distribution can cut losses by half. ADB has
assisted many projects that upgrade
transmission and distribution systems to use
state-of-the-art equipment. Since 2001, there
have been projects in several countries,
including the PRC, India, Pakistan,
and Viet Nam.

Renewable energy and fuel switching

Renewable sources promise environmental
as well as energy security benefits.
Incremental costs for many renewable
energy technologies are declining. In many
countries and regions, biomass cogeneration,
wind, geothermal, small hydropower, and

ADB’s Energy Efficiency Initiative
(EEI) is helping clean energy grow

EEI focuses on expanding ADB’s clean energy operations.  We have developed country
specific strategies to promote clean energy projects in the PRC, India, Indonesia, Pakistan,
Philippines, and Viet Nam. We expect to mobilize additional resources focusing on smaller
countries and are on track to reach a clean energy investment target of $1 billion starting
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The challenge to mitigate GHG emissions
is perhaps the greatest one the world has
ever faced. However, with strategic targeted
and innovative action, required mitigation
levels can be achieved.

Leapfrogging toward
sustainable growth

Developing countries should take advantage
of many of the existing technologies and
practices designed to solve OECD’s own
environmental challenges. In the mid-20th
century, many developed countries
experienced severe smog, mercury, and
other hazardous water and soil
contamination issues—with many
unresolved legal cases carrying on to this
day.  Aggressive adoption of new
technologies and sound policy will enable
DMCs to “leapfrog” such growing pains and
avoid investment in infrastructure that could
soon become obsolete.

Mobile communication networks, light-
emitting diode (LED) traffic lights, and hybrid
or flexible fuel vehicles are prime examples
of leapfrogging already achieved by
developing economies. ADB is committed
to work as the region’s catalyst for mobilizing
greater financial flows and technology
transfer to assist many of our DMCs in
achieving such leaps.

Energy, fugitive emissions,
and land use
When hearing climate change mitigation,
most people think “energy.” And energy
does play a big part. GHG emissions from
energy represent about half of all GHG
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emissions in Asia. But fugitive emissions
and land use changes are also significant
emissions sources. This is especially true in
developing Asia. For example, most recent
data suggest carbon dioxide release from
land use change in Indonesia accounts for
more than three quarters of the country’s
total GHG emissions. To effectively address
mitigation, all three areas—energy, fugitive
emissions, and land use—must be
addressed.

To mitigate energy-associated emissions,
energy efficiency improvements, and
low-carbon and zero-carbon solutions need
to be adopted. Already, ADB is providing
access to new investment financing
mechanisms and capacity building for
energy efficiency improvements, renewable
energy, waste to energy, sustainable
transport, and other GHG mitigation
projects. This is achieved through our clean
energy and environment programs,
including ADB’s Energy Efficiency Initiative
(EEI), Carbon Market Initiative (CMI), and
Sustainable Transport Initiative (STI).

For reduction in fugitive emissions, ADB is
actively promoting the capture and use of
methane from coalmines, landfills,
agriculture waste, and gas transmission
networks, and has been advancing various
projects. In 2006, ADB joined the Methane
to Markets (M2M) Partnership promoted by
the United States Environmental Protection
Agency to capture methane and utilize it
for energy purposes.

To address emissions from land use change,
ADB has assisted several forestry-based

initiatives, particularly through the Greater
Mekong Subregion (GMS) activities. The
objective is to support sustainable
development that will integrate forest
protection and utilization. ADB is an
executing agency of GEF, which most
recently added land use under its climate
change program.

Mainstreaming Clean Energy
Mainstreaming clean energy in development
decisions can reduce adverse local
environmental impacts, enhance energy
security and contribute to climate change
mitigation.

Hand in hand—demand-side and
supply-side interventions

Fossil fuels will most likely continue to
dominate energy supply in the near future.
The foundation of mitigation strategy is
curbing energy demand growth by making
economies as efficient as possible; next is
meeting essential energy needs through low-
carbon options. In short, demand- and
supply-side interventions must work hand
in hand.

Demand-side efficiency
Sound end-use efficiency improvements can
be implemented across a wide spectrum,
including the industrial, commercial,
residential, municipal, and transport sectors.
When end-use efficiency is improved, there
is a compounded positive effect through the
energy value chain. For example, in
developing countries, savings of one unit
of end-use electricity in motors, controls,
and lighting can translate to savings of

10 units of energy input at a power plant—
offering great GHG mitigation potential.

Industry, buildings, and homes

In the industrial and commercial sectors,
energy efficient plant and machinery retrofits
reduce GHG emissions and can be self-
financed from the cost savings they generate.

Buildings and homes can benefit from
energy efficiency technologies such as
heating and cooling systems, lighting, energy
management controls, and variable speed-
drive motor systems for fans and pumps.
In Guangdong Province of the PRC, ADB is
assisting a comprehensive demand-side
efficiency project that will look at upgrading
industrial and commercial equipment. In
Indonesia, ADB is considering financing for
the replacement of 60 million residential
lighting fixtures to energy saving bulbs.

Transport systems

With vehicle fleets in Asia doubling every
5–7 years, energy consumption in the
transport sector will increase three-fold by
2030. Expanded support will be needed for
policies and technologies to introduce higher
vehicle fuel efficiencies. Alternatives to

ADB’s Sustainable
Transport Initiative (STI)
is driving things ahead

STI is helping ensure future transport sector projects incorporate the effects of climate
change in decision making processes. Much of STI’s work is at the policy level. Goals
call for synergistic land use and transport planning designs. STI is developing a coherent
investment and development framework to deliver effective city planning and transportation
systems that move climate change mitigation ahead.

ADB is working on pilot urban transport projects in Changzhou, Colombo, Dhaka,
Harbin, and Kathmandu to develop sustainable and integrated transport solutions. ADB
is developing energy efficient public transport systems in Bangkok, Hanoi, Ho Chi Minh,
Karachi, Lahore, and Manila. Work is also ongoing to develop national transport policies
that place a high emphasis on emissions, energy use, and mobility efficiencies.
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ADB
in

ACTION

The challenge to mitigate GHG emissions
is perhaps the greatest one the world has
ever faced. However, with strategic targeted
and innovative action, required mitigation
levels can be achieved.

Leapfrogging toward
sustainable growth

Developing countries should take advantage
of many of the existing technologies and
practices designed to solve OECD’s own
environmental challenges. In the mid-20th
century, many developed countries
experienced severe smog, mercury, and
other hazardous water and soil
contamination issues—with many
unresolved legal cases carrying on to this
day.  Aggressive adoption of new
technologies and sound policy will enable
DMCs to “leapfrog” such growing pains and
avoid investment in infrastructure that could
soon become obsolete.

Mobile communication networks, light-
emitting diode (LED) traffic lights, and hybrid
or flexible fuel vehicles are prime examples
of leapfrogging already achieved by
developing economies. ADB is committed
to work as the region’s catalyst for mobilizing
greater financial flows and technology
transfer to assist many of our DMCs in
achieving such leaps.

Energy, fugitive emissions,
and land use
When hearing climate change mitigation,
most people think “energy.” And energy
does play a big part. GHG emissions from
energy represent about half of all GHG

ADB is Mainstreaming Mitigation

emissions in Asia. But fugitive emissions
and land use changes are also significant
emissions sources. This is especially true in
developing Asia. For example, most recent
data suggest carbon dioxide release from
land use change in Indonesia accounts for
more than three quarters of the country’s
total GHG emissions. To effectively address
mitigation, all three areas—energy, fugitive
emissions, and land use—must be
addressed.

To mitigate energy-associated emissions,
energy efficiency improvements, and
low-carbon and zero-carbon solutions need
to be adopted. Already, ADB is providing
access to new investment financing
mechanisms and capacity building for
energy efficiency improvements, renewable
energy, waste to energy, sustainable
transport, and other GHG mitigation
projects. This is achieved through our clean
energy and environment programs,
including ADB’s Energy Efficiency Initiative
(EEI), Carbon Market Initiative (CMI), and
Sustainable Transport Initiative (STI).

For reduction in fugitive emissions, ADB is
actively promoting the capture and use of
methane from coalmines, landfills,
agriculture waste, and gas transmission
networks, and has been advancing various
projects. In 2006, ADB joined the Methane
to Markets (M2M) Partnership promoted by
the United States Environmental Protection
Agency to capture methane and utilize it
for energy purposes.

To address emissions from land use change,
ADB has assisted several forestry-based

initiatives, particularly through the Greater
Mekong Subregion (GMS) activities. The
objective is to support sustainable
development that will integrate forest
protection and utilization. ADB is an
executing agency of GEF, which most
recently added land use under its climate
change program.

Mainstreaming Clean Energy
Mainstreaming clean energy in development
decisions can reduce adverse local
environmental impacts, enhance energy
security and contribute to climate change
mitigation.

Hand in hand—demand-side and
supply-side interventions

Fossil fuels will most likely continue to
dominate energy supply in the near future.
The foundation of mitigation strategy is
curbing energy demand growth by making
economies as efficient as possible; next is
meeting essential energy needs through low-
carbon options. In short, demand- and
supply-side interventions must work hand
in hand.

Demand-side efficiency
Sound end-use efficiency improvements can
be implemented across a wide spectrum,
including the industrial, commercial,
residential, municipal, and transport sectors.
When end-use efficiency is improved, there
is a compounded positive effect through the
energy value chain. For example, in
developing countries, savings of one unit
of end-use electricity in motors, controls,
and lighting can translate to savings of

10 units of energy input at a power plant—
offering great GHG mitigation potential.

Industry, buildings, and homes

In the industrial and commercial sectors,
energy efficient plant and machinery retrofits
reduce GHG emissions and can be self-
financed from the cost savings they generate.

Buildings and homes can benefit from
energy efficiency technologies such as
heating and cooling systems, lighting, energy
management controls, and variable speed-
drive motor systems for fans and pumps.
In Guangdong Province of the PRC, ADB is
assisting a comprehensive demand-side
efficiency project that will look at upgrading
industrial and commercial equipment. In
Indonesia, ADB is considering financing for
the replacement of 60 million residential
lighting fixtures to energy saving bulbs.

Transport systems

With vehicle fleets in Asia doubling every
5–7 years, energy consumption in the
transport sector will increase three-fold by
2030. Expanded support will be needed for
policies and technologies to introduce higher
vehicle fuel efficiencies. Alternatives to

ADB’s Sustainable
Transport Initiative (STI)
is driving things ahead

STI is helping ensure future transport sector projects incorporate the effects of climate
change in decision making processes. Much of STI’s work is at the policy level. Goals
call for synergistic land use and transport planning designs. STI is developing a coherent
investment and development framework to deliver effective city planning and transportation
systems that move climate change mitigation ahead.

ADB is working on pilot urban transport projects in Changzhou, Colombo, Dhaka,
Harbin, and Kathmandu to develop sustainable and integrated transport solutions. ADB
is developing energy efficient public transport systems in Bangkok, Hanoi, Ho Chi Minh,
Karachi, Lahore, and Manila. Work is also ongoing to develop national transport policies
that place a high emphasis on emissions, energy use, and mobility efficiencies.
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automobiles, such as public transport
systems, bikeways, and other efficient means
to move people and goods must be
considered. Installed, these alternatives will
simultaneously generate local and global
benefits by reducing urban air pollution and
congestion. ADB is working on pilot urban
transport projects or developing energy
efficient public transport systems in
11 Asian cities.

Supply-side efficiency
and renewable energy
On the supply side, there are ways to improve
the efficiency of energy conversion and
distribution as well as generate energy from
renewable sources.

Supply-side energy efficiency

Supercritical steam turbines can increase
efficiency over conventional subcritical
steam turbines by more than 20%. ADB is
currently evaluating the financing of several
supercritical coal plants in India. These
plants, if built, promise generation
efficiencies of 43%, as opposed to the
national average of 33% today. This will

result in significant savings of coal and
GHG emissions over the 20–30 year life
of each plant.

Recovering and using waste heat dramatically
increases overall energy efficiency. ADB has
financed several waste heat recovery projects
in the PRC, and is currently implementing a
heat-only boiler rehabilitation project in
Mongolia, with grant assistance from the
Government of Japan.

Smart investments in transmission and
distribution can cut losses by half. ADB has
assisted many projects that upgrade
transmission and distribution systems to use
state-of-the-art equipment. Since 2001, there
have been projects in several countries,
including the PRC, India, Pakistan,
and Viet Nam.

Renewable energy and fuel switching

Renewable sources promise environmental
as well as energy security benefits.
Incremental costs for many renewable
energy technologies are declining. In many
countries and regions, biomass cogeneration,
wind, geothermal, small hydropower, and

ADB’s Energy Efficiency Initiative
(EEI) is helping clean energy grow

EEI focuses on expanding ADB’s clean energy operations.  We have developed country
specific strategies to promote clean energy projects in the PRC, India, Indonesia, Pakistan,
Philippines, and Viet Nam. We expect to mobilize additional resources focusing on smaller
countries and are on track to reach a clean energy investment target of $1 billion starting
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in 2008. Helping to fund EEI is a financing facility with a targeted size of $250 million to
finance (i) smaller energy efficiency investments; (ii) technology costs; and (iii) grant assistance
for activities, such as advocacy, institutional capacity building, project preparation, and
establishment of ADB’s monitoring and evaluation mechanisms.

domestic solar water heating can already
compete with conventional energy at the
retail and wholesale levels. Renewable
energy can be particularly valuable in off-
grid and rural communities to provide a
range of energy services, including lighting,
cooking, refrigeration, and water supply.

ADB is also supporting projects that promote
cleaner fuel in an effort to shift from fossil
fuel to renewables, and to slow down the
growth of GHG emissions before stopping
and reversing them. ADB is supporting
natural gas transmission and distribution
improvement projects in several countries
including Bangladesh, PRC, India, Indonesia,
and Kyrgyz Republic.

ADB has assisted numerous run-of-river
hydropower projects in recent years. These
range from 5MW to 100MW.  ADB is a
financing partner to the Tata wind power
project in India, and is looking at several
more wind projects for the coming years.
ADB has also assisted geothermal power
plants in Indonesia, and is currently
evaluating geothermal heating projects in
northern PRC. ADB’s EEI and CMI are

actively involved in helping to make
renewable energy work for the region.

A new area for ADB is biofuels. Biomass-
based alcohol fuels and biodiesel can yield
emissions reduction over conventional fuels
when feedstock is chosen carefully and fossil
energy input is minimized. Of course,  food
security and other issues for poorer countries
must always be considered in biofuel
production decisions. Biofuel production
creates other concerns as well. For instance,
it requires energy input for farming, transport
and conversion to final product, plus
fertilizers, pesticides and herbicides.

ADB is sensitive to these considerations and
will study the various tradeoffs of feedstock
and promote only projects that do not lead
to land degradation, monoculture, or price
shocks for food oils.  Examples include
jatropha, sweet sorghum and bagasse. In
the GMS program, ADB is promoting carbon
neutral transportation by encouraging the
use of fuel-efficient engines in the freight
fleet and the use of biodiesel and production
of biodiesel from non-agricultural feedstock,
such as jatropha and other emerging
cellulose manufacturing technologies.

Mitigation of Fugitive Emissions
Capturing fugitive emissions is an essential
part of mitigation. ADB is a member of the
M2M Partnership promoted by the United
States Environmental Protection Agency.
M2M now includes 20 developed and
developing countries, and the European
Commission as members. It aims to capture
fugitive methane emissions and steer them

12 ADB’s Value Proposition

Uniquely positioned in the
climate change fight
As the only multilateral development bank
based in Asia, ADB has been supporting its
developing member countries (DMCs) in
their environmental management efforts for
more than two decades. During this time,
we have also been promoting improved
awareness about climate change and how
it affects the region’s development.
“Environmental sustainability” is a proposed
thematic priority in ADB’s ongoing review
of the Long-Term Strategic Framework.

Extending funding options
to our DMCs
Projects with environmental components
or objectives have averaged more than 10%
of ADB’s portfolio over the past decade.
They have increased substantially in recent
years—reaching 20% in 2006. ADB has the
financial resources to facilitate high-quality
investments in clean energy that are in the
best interests of our DMCs. We can also
access grant funds, and are one of only 10
executing agencies in the world
administering grants from the Global
Environment Facility (GEF).

An ability to leverage
long-term relationships
Funding is important. But knowing how best
to use it takes knowledge of the region and
its people. Every DMC seeks a sustainable
future. But each may define it differently.
For one developing country, sustainability
could mean increasing GDP. For another,
it might mean having food or water security.
For still another, it might be as fundamental as
a wish to stay a single meter above sea level.

With19 resident missions in the region, and
more to come, ADB has strong presence on
the ground. We have solid partnerships with
DMC govenments. We deal with
development on every level. We think in
long time horizons. We coordinate our
efforts to ensure scalability and avoid
working at cross-purposes.

ADB is actively moving forward
The developing countries of Asia and the
Pacific are already working to understand
specific climate change threats and the best
way to cope. They are gradually developing
strategies and programs for both their climate
change and adaptation measures. ADB is
strategically positioned to work with them
to coordinate efforts for the greatest benefit
and to promote initiatives that pay off in the
long term—regionally, nationally, and locally.

Map of Projects
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ADB’s Carbon Market Initiative
(CMI) harnesses the power of

carbon pricing

Adequate finance and capacity are fundamental obstacles for developing countries trying to adopt cleaner
energy technologies. CMI supports the development of energy efficiency, renewable energy, and other
GHG mitigation projects by providing upfront cofinancing for project preparation and implementation.
CMI's Asia Pacific Carbon Fund is now fully operational with over $150 million to cofinance clean energy
projects. CMI also provides experts for technical advice on project development and implementation,

toward energy purposes whenever possible.
More than 640 private sector and
nongovernment organizations have also signed
on to participate in project-investment and
project development activities.

Improved drilling technologies and engines
can be used to produce, capture, and use
coalmine methane (CMM), which now
accounts for 6% of global methane
emissions. Capture of CMM offers significant
safety benefits, plus it can be profitable.
By 2020, state-of-the-art technologies could
reduce coal sector emissions in the PRC,
South Asia, and Southeast Asia by 84%.
ADB has already assisted two CMM projects
in the PRC, one in Shanxi Province and
another in Liaoning Province.

The global landfill sector is the third largest
anthropogenic emissions source, accounting
for 12% of global methane emissions in
2005. Methane capture reduces the random
escape of methane, and provides a cleaner,
healthier living environment for area
residents. By 2020, currently available
measures could cut landfill emissions in
Asia by half.  ADB is very active in assisting

DMCs reduce or capture methane emissions
from solid waste. There are nine waste-to-
energy projects in the PRC, and waste
composting projects in 60 towns in
Bangladesh and India.

Methane emissions from agriculture and
livestock are projected to increase from
18–23% of methane volume worldwide
from 2005 to 2020. Developing countries
will experience the largest percentage
increases in emissions. ADB has been
involved in a large biogas utilization
project in the PRC, which will introduce
330 medium-sized digesters in pig and
dairy farms.

Using the Carbon Market wisely

ADB is also actively promoting the use of
carbon mechanisms to promote methane
utilization projects.  Methane is over
20 times more potent than CO2 on a same
weight basis. By capturing and using
methane, developers can help mitigate
climate change by first converting methane
to a less powerful GHG, and then by
offsetting more carbon intensive fuels such
as coal and kerosene.
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Data Source: International Energy Agency. World Energy Outlook 2007.

Developing Asia’s Share in Global CO2 Emissions
from Energy Consumption

Mitigation—Asia is key
The longer we delay taking action to mitigate
GHG emissions, the greater the ultimate
price tag will be. Greater also will be the
risk of failure to avert dangerous climate
change. Here, Asia is the key. Without
increased and urgent GHG mitigation
action in Asia, reduction in global GHG
emissions at the level necessary to prevent
dangerous climate change will not be
possible.

Adaptation—vulnerability of
the Asia and Pacific region
The Stern Review and IPCC Fourth
Assessment Report both state that climate
change will have adverse impacts on
people’s health, safety and livelihoods—
with the “poorest people in the poorest
countries expected to suffer first and
foremost.” Predicted climate change will
create barriers to future poverty reduction
and reverse many of the important socio
economic gains made by developing
countries.

To make matters worse, the most rigorous
mitigation will not prevent near-term impacts
because significant temperature rises and
climatic change are already locked in from
past emissions. This makes the case for
vigorous adaptation measures to be in place
over the next few decades to improve the
resilience of vulnerable communities.

Much of Asia and the Pacific is indeed
vulnerable. To avert the worst damage, it
will take shared understanding of long-term
goals, effective leadership, and an ability to
build and facilitate concerted action among
all players, at every level.
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Mitigation through Land-Use
Management Interventions
Rural areas are still home to 80% of the
region’s poor. Here, “nature’s infrastructure”
offers great economic benefits, including
ecosystems that support clean water, crop
pollination, coastal protection, and other
tangible values. Because organic matter in
soils and forests absorb CO2 from the
atmosphere, this infrastructure also plays a
critical role in maintaining the earth’s CO2

balance. Land use changes greatly affect the
earth’s natural ability to store and release
carbon. According to the Stern Review,
deforestation accounts for 18% of global
carbon emissions, with many DMCs
responsible for the largest proportion.

Because the livelihoods of many of the
world’s poorest people depend on forest
products, any mechanism to reduce
emissions from deforestation will have direct
economic implications on communities in
which they are implemented. This makes
integration of environmental management
and poverty reduction a challenge. ADB is
promoting the management of watersheds
around reservoirs and road systems to
integrate economic development and
environmental sustainability.

Our GMS core environment program, with
its biodiversity corridor program, is a flagship
example of such ADB initiatives. While the
nominal forest loss rate is estimated at 0.8%
per annum between 1990 and 2000, the
effective annual rate of forest loss in the GMS
countries—taking into account loss of wood
volume—is 9.1% per annum, equivalent to

5.4 million hectares per annum. Hence,
providing incentive for deforestation
avoidance, establishing sustainable forest
management practices, and restoring forests
linking fragmented protected areas are
priorities in GMS countries.

Current CO2 emissions in the GMS
North–South and East–West Economic
Corridors  are estimated at 5 million tons per
annum with an estimated growth rate of 5%
per annum. ADB is exploring possibilities of
sequestering carbon emissions in the
economic corridors through reforestation and
afforestation for poverty reduction and rural
development. The Forests for Livelihood
Improvement project in Viet Nam supports
an investment of over $90 million to prevent
forest loss and degradation for more than
three million hectares of forest. In Indonesia,
we have provided a technical assistance to
the Ministry of Environment to implement
forestry-based Clean Development
Mechanism (CDM) projects.

ADB is also assisting dry-land farming projects
in Mongolia and PRC. The aim is to increase
organic material in dry soil to not only improve
land productivity but also enhance the ability
to sequester CO2.

documentation, and capacity building. In addition, it offers DMCs marketing support for their carbon
credits to be sold in the global carbon market, creating opportunities for governments, developers, and
investors to take advantage of today's $30 billion carbon market. ADB is also considering ways to extend
CMI's services to DMCs into the future—beyond the year 2012, when current global commitments under
the Kyoto Protocol ends.

Asia is fast becoming a major
source of GHG emissions
Economic growth in Asia has no precedent.
As if overnight, where was once a village,
a metropolis now stands. New industries
have risen. Populations and incomes have
increased. Millions have been lifted from
poverty. In fueling this process, demand for
energy has skyrocketed. Asia’s current
energy, transport, and land use paths blaze
forward, expanding fossil fuel use and
deforestation. And with climate change now
a virtual certainty, the current trend is neither
environmentally nor economically
sustainable. In short, “growth now at lowest
cost” may result in growth at all costs. To
understand the case for mitigation and
adaptation in Asia and the Pacific, one needs
only to look at the fundamentals.

Energy growth is startling
The International Energy Agency (IEA)
estimates that under the current business-
as-usual scenario, energy use in Asia will
increase 112% by 2030. Asia would then

represent 36% of the world’s energy
consumption and 42% of global energy-
related CO2 emissions, as compared with
only 26% and 29% in 2005, respectively.
By comparison, during this same period,
the share of demand of Organisation for
Economic Co-operation and Development
(OECD) countries will have fallen from
48% to 38%.

If the majority of systems being installed
used clean energy options, few alarms might
ring. Various clean technologies exist today
to mitigate carbon emissions. But coal fuels
the expansion of developing Asia because
it is most affordable. And more coal is on
the drawing board. There are other causes
for concern as well. A vehicle boom is
driving up Asia’s demand for oil. In 2030,
oil use by the transport sector will be three
times bigger than today.

Poor land use practices
compound the problem
The region’s unsustainable land use practices
also result in the spewing of millions of tons
of GHGs into the atmosphere. Deforestation
alone accounts for more than three quarters
of Indonesia’s GHG emissions. Taken
together with fossil fuels, they compound
the reasons why People’s Republic of China
(PRC), India, and Indonesia are now among
the world’s top 10 GHG emitting nations.

140%

120%

100%

80%

60%

40%

20%

0%
Asia OECD World
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Human Health
Affected: South and Southeast Asia

• Increases in endemic morbidity and 
mortality from diarrheal disease

Affected: South Asia
• Rise in coastal water temperature 

exacerbates toxicity of cholera

Affected: North Asia
• Natural habitats of vector- and water-

borne diseases likely to expand

Marine and Coastal Systems
Affected: coastal megacities of Asia

• Millions face increased flooding
• Infrastructure investments at risk

Affected: coastal and marine ecosystems of
Asia and the Pacific

• Wetlands, mangroves, and coral reefs
threatened

• 24–30% of Asia’s reefs are likely to be
lost by 2050

• Brackish water affects aquaculture

Land and Water Systems, Climate
Variability, and Glacial Melt
Affected: parts of Asia

• 2.5–10% decrease in crop yields by 
2020; 5–30% decrease in crop yields 
by 2050

• Additional risk of hunger for 132 million
people in 2050, and 266 million
in 2080

Affected: Central, South, East, and Southeast
Asia (especially large river basins)

• Decrease in fresh water affects more 
than 1 billion people by 2050

• Glacial melt causes increased frequency
of devastating floods and slope 
destabilization

• Glacial recession decreases river flows

Forests and Biodiversity
Affected: parts of Asia

• Extinction of plants and animals
• Increased frequency of forest fires

industrialization, deforestation, land and
ecosystem degradation, and economic
development will be compounded.

The living conditions and cultures of people
everywhere will be altered and threatened.
Mass migration will become commonplace.
Security issues will arise and conflicts may
break out. Morbidity and death rates are
projected to rise. And predicted to fall are
already low incomes.

At a national level, climate change will cut
revenues and increase spending needs,
worsening public finances.

The Challenge
It could happen by the end of this century:
sea level rises in the Bay of Bengal prompting
a mass migration into already crowded
inland Bangladesh and neighboring India.
Similar stories could be played out in the
deltas of the Indus, Mekong, and Pearl rivers;
in the low-lying cities of Bangkok, Manila,
and Shanghai; in the island nations of the
Maldives, Niue, and Tuvalu; and in coastal
communities around the world. In total,
millions of people may become climate
change refugees. Even without drastic sea
level rise, if GHG emissions accelerate at
their current pace, more than 1 billion
people in Asia and the Pacific will
experience fresh water shortages by 2050,
with over 130 million at risk for hunger.

The Stern Review estimates that even under
the best case scenario, adaptation measures
will cost developing countries $10 billion
annually. This includes necessary
infrastructure adjustments in response to
floods, storm surge, water shortages, cyclones,
and other increased risks brought on by
climate change.

Why are the poor expected to fare worst?
They are already highly vulnerable to
disruptions in their income and access to
services and education, and they generally
live and work in locations that are the most
prone to natural risks.

Strategically Positioned
ADB’s DMCs will be adapting to climate
change risks to protect the lives and
livelihoods of millions of their citizens.
Because this presents a real threat to ongoing
poverty reduction and economic
development efforts, it is essential for ADB
to support these efforts. To ensure systematic
response, ADB now has an adaptation
program designed to reduce the negative
effects of climate change and to anticipate
and counter long-term impacts.

Though the practice of adaptation is still
new, ADB has been working with partners
across Asia and the Pacific to build
knowledge of climate change impacts and
adaptation measures for almost a decade.
Bolstering these efforts are long-standing
programs of support for disaster preparedness
and response, as well as productive relations
with development partners—from
government agencies, to academia, think
tanks, green businesses, civil society
organizations, and both bilateral and
multilateral development agencies. ADB
also has direct access to several climate
change adaptation funds administered
by GEF.

ADB’s Disaster and
Emergency

Assistance Policy
(DEAP)

The Asia and Pacific region is, unfortunately, prone to natural disasters.
For this reason, ADB has often been called upon to help countries
prepare for such eventualities or to assist in the aftermath of an
earthquake, flood, or tsunami. DEAP guides such actions, ensuring
timely responses. Our proactive stance calls for actions taken before
a hazard results in disaster rather than on post-disaster recovery.

Recognizing that climate change exacerbates the risks of many
natural calamities, ADB is now working to improve integration of its
disaster preparedness and climate change adaptation efforts by

• working closely with DMCs on impact prevention measures;
• strengthening partnerships among development and 

22 ADB is Mainstreaming Adaptation
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Climate Change—
the Impact on Asia and the Pacific

You are a farmer whose family has been growing
rice for 300 years, and has been trying to stay
competitive. The local agricultural expert has
just informed you climatic conditions will soon
not favor rice production.

You are a refugee being ferried away from your
home. You look back at your island one last
time. Soon it will be under the sea. You are
offered no legal protection in the land to which
you are headed.

You are a worker who migrated for a better
opportunity. Now you are on the move again—
not for a different job but to join the growing
number of people in search of clean water.

C = Celsius; CO2 = Carbon Dioxide
Source: Adapted from the Stern Review on the Economics of Climate Change.
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Projected Impacts of Climate Change
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Global temperature change (relative to pre-industrial level)

Sea level rise threatens
major coastal cities

Rising number of species face extinction

Possible rising yields in
some high latitude regions

Decreases in water availability

Rising intensity of storms, forest fires, droughts, flooding, and heat waves

Increasing risk of  abrupt, large-scale climatic shifts

Falling crop yields

Falling yields in many developed regions

Damage to
coral reefs

Glaciers disappear

How business-as-usual
practices will impact
the Asia and Pacific region
The effects of climate change are now visible
everywhere. Crop yields have declined,
partly due to rising temperatures and extreme
weather events. Glaciers are retreating,
causing grave consequences for future water
supplies. Permafrost is melting, disturbing
all that rests on it, and expelling new sources
of GHGs into the atmosphere.

Increasing temperatures and rainfall
variability in Central, East, South, and
Southeast Asia have increased disease and
heat stress. Otherwise high gross domestic
product (GDP) increases in some areas are
being reported as flat when climate change
degradation is weighted in the equation.

Climate change from business-as-usual
energy and land use patterns will likely
impinge on the sustainable development of
most Asia and the Pacific countries. Pressures
on natural resources and the environment
associated with rapid urbanization,
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ADB’s strong field presence and long-
standing relationships in the region uniquely
position it to be responsive to the growing
demand from its DMCs for the assessment
of adaptation needs and associated policy,
and institutional and investment responses.

ADB’s Adaptation Program
International organizations have an
important role to play in providing technical
advice and access to financing. Because
costs for adaptation are anticipated to be in
the billions in Asia and the Pacific between
2008 and 2012, innovative financing
approaches must be devised together with
links to new, specialized global funds being
created. ADB’s adaptation program is
responding in three ways:

National adaptation planning is being
strengthened through better analysis of
climate change consequences at the national
and local levels, and identification of cost-
effective measures to improve the resilience
of infrastructure and vulnerable populations
to adverse impacts. There are 13 countries
in the Asia and Pacific region eligible for
support through the Least Developed
Countries Fund for adaptation administered
by GEF. As a GEF agency, ADB can assist
with the implementation of National
Adaptation Programs of Action now being
prepared.

Through an ADB-World Bank-Japan Bank
for International Cooperation Initiative on
Climate Impact and Adaptation in Asian

Coastal Cities, ADB is supporting analysis
of future climate conditions assisting local
governments to adapt their investment plans
to those future conditions. Several coastal
mega cities have been identified for analysis,
including Bangkok, Ho Chi Minh, Jakarta,
Karachi, Kolkata, and Manila.

Together, these urban areas are home to
more than 50 million residents, and all face
increasing risks from flooding, heat waves,
water shortages, and other adverse impacts
of climate change. The study will include
economic analysis to determine the likely
costs associated with these phenomena as
a means for prioritizing adaptation measures.
In Viet Nam, a new geographic information
system is being created that will be used
for improved identification and mapping of
zones at risk from typhoons and storm surge.

Elsewhere in the GMS, ADB is supporting
analysis of the likely impacts of climate
change on both natural and agricultural
systems, so that appropriate future
investments can be planned to account for

specialized relief organizations;
• supporting pre- and post-disaster activities; and
• providing planning, implementation, and communication for

disaster and emergency-related events.

DEAP also promotes partnerships to provide sustainable financing
of disaster preparedness. In addition, stronger links are being forged
between the disaster prevention and climate change adaptation
communities.
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National Snow and Ice Data Center (NSIDC)
in Boulder, Colorado, recently reported that
last summer’s Arctic ice shrank 39% below
the average from 1979 to 2000. In fact, the
ice has been reducing by about 10% a decade
over the past 30 years. NSIDC warned in
2005 that Arctic ice may have breached a
tipping point, and an accelerating feedback
loop has begun.

Additional accelerating spirals
Oceans hold other destabilizing feedback
loops. Each year, they absorb half the CO2

humans pour into the air. But as oceans warm,
they absorb less and less. This is because
warm water dissolves less gas, and warming
disrupts the mixing of surface and deep water,
where CO2 absorbing plankton reside. Thus,
global warming accelerates even faster.

Another loop involves methane, which is
over 20 times more potent for the same mass
than CO2 as a GHG. Locked in the Siberian
permafrost are tens of billions of tons of
organic waste containing methane. According
to scientists, the volume of methane trapped
is equivalent to at least 70 years of all human-
caused GHG emissions at today’s levels. The
Siberian tundra is melting fast. And that
methane has only one place to go.

A listing ship
“Global warming” may sound
gradual and manageable.
However, the associated
climatic changes are anything
but this. For analogy, if a
damaged ship lists gradually
to the port side, passengers
may move to the starboard
to rebalance. But they are
only putting off the
inevitable. Sooner or later
they will need to hang
on to survive until the
ship finally tips and
goes under. How can
we avoid the tipping
point?

Stabilizing GHG concentrations
The only path is to stabilize atmospheric
concentrations of GHGs within safe limits.
Stabilization means reaching an equilibrium
at which the amount of GHG emitted does
not exceed the earth’s natural capacity to
cleanse itself. Scientists are not sure of the
exact level. Many say we need to keep mean
temperature rise under 2ºC. This, in fact, is
the goal argued by all European Union
members to avoid “dangerous” climate
change.

The Stern Review on the Economics of
Climate Change says this translates to
stabilizing GHGs between 450 and 550 ppm.
For the earth to stabilize at 500 ppm or below,
action must be taken to ensure emissions
peak in the next 10 to 20 years and then
drop off by 4–6% per year in succeeding
years. This would bring down emissions to
50–70% below 2005 levels by 2050.

24 ADB is Mainstreaming Adaptation

these added risks. ADB will continue to
work in partnership with countries of the
Asia and Pacific region to assist them with
the establishment of adaptation priorities,
and to help identify the expertise and
financing needed to support their high
priority adaptation measures.

Project-level “climate proofing” of existing
infrastructure and future project designs will
gradually become routine to ensure that
physical and hydrological assumptions take
account of predicted changes in precipitation
patterns, the severity and frequency of
storms, accelerated glacial melting, sea level
rise, and other impacts.

ADB has provided technical assistance to
South Pacific countries to create practical
guidelines on climate proofing of
infrastructure (e.g., by strengthening road
and port designs). The project included
climate proofing the design of Avatiu Harbor
in the Cook Islands, as well as measures to
protect the neighboring community from
typhoon damage. Similar analysis was
applied to a road development project in
Kosrae, Federated States of Micronesia.
Looking ahead, projects involving water
resources management will need
adjustments to their designs in order to take
account of shifting precipitation and
storm patterns.

Specific adaptation investments will
increasingly be made as defensive measures
or steps to reduce the risks from increased
flooding, storm surge, drought, wind

damage, head waves, dust storms, and other
anticipated impacts of climate change. The
ADB-led Central Asian Countries Initiative
for Land Management  is helping the
countries of that arid region adapt to future
climatic conditions (warmer temperatures,
increased winter precipitation, increased
summer drought, and eventual loss of glacial
melt) through the development of
adaptations that include drought resistant
crops, improvements in irrigation efficiency,
water resource management, rehabilitation
of degraded forests and pasturelands, and
watershed protection.

ADB is also supporting work on assessing
climate change considerations in the design
and implementation of water projects across
Asia and the Pacific. For example, in the
Citarum River Basin of Indonesia, more than
$3 billion will be invested in upgrading
water resources management infrastructure
and institutions over the next 15 years under
an ADB-led program. A parallel analysis
will examine areas of climate proofing or
specific investment required to adjust to the
added risks from climate change.

Where incremental funding is needed, ADB is assisting its DMCs in
identifying external financing sources for mainstreaming climate change
risk considerations into project preparation and implementation. As
an agency of GEF, ADB can assist eligible countries in implementing
their National Adaptation Plans of Action financed through the Least
Developed Countries Fund.

GEF provides grants to developing countries for projects that benefit
the global environment and promote sustainable livelihoods in local
communities. GEF funding primarily assists developing countries in
meeting the objectives of various international environmental
conventions, including the United Nations Framework Convention on
Climate Change.

Accessing global
climate change

adaptation funds



6 Climate Change—the Cause

Our Earth as a greenhouse
The Earth works like a greenhouse. Carbon
dioxide (CO2), methane, and other naturally
occurring greenhouse gases (GHGs), as well
as manmade industrial gases trap heat from
escaping into space. This keeps the earth
within a life-sustaining range. Without the
greenhouse effect, the earth is much colder—
an average temperature of –19° Celsius (C).

Human reliance on fossil fuels for energy
has increased the amount of CO2 in the
atmosphere. Biogenic emissions of GHG
from land use have magnified the greenhouse
effect. Deforestation and poor land use,
which have reduced the absorptive capacity
of plants, forests, and soils for CO2, have
made things worse.

The fastest heat rise in history
Atmospheric CO2 concentration was
approximately180 parts per million (ppm)
during the last ice age. It was 280 ppm by
the pre-industrial era. The difference of
100 ppm translated into a 4°C mean
temperature rise—the difference between an
ice age and a relatively warm period for the
planet.

Today, CO2 level is 380 ppm and rising fast.
Adding in other GHGs, it is approximately
430 ppm of carbon dioxide equivalent (CO2e).
If current trends continue, the
Intergovernmental Panel on Climate Change
(IPCC), co-winner of the 2007 Nobel Peace
Prize, projects that GHG levels will rise to
550–700 ppm CO2e by 2050 and
650–1200 ppm CO2e by 2100.

The IPCC states in their latest report that
depending on world GHG emission
scenarios, temperatures are predicted to rise
between 1.8ºC and 4ºC by 2100. With the
planet already in a warm period, any increase
in temperatures of more than 2ºC over pre-
industrial levels is predicted to have
devastating impacts on people’s lives,
economic infrastructures, and natural
environments.

Vicious feedback loops
There are several known feedback loops,
where warming begets itself. For example,
Arctic ice is melting. Ice acts like a mirror,
reflecting nearly 90% of the sunlight striking
it back into space. Ocean water absorbs 90%
of it as heat. As the water heats up, each
new kilometer of ice melts faster than the
one before it. This is a feedback loop.
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Central and West Asia
Expanding rural power supplies with
hydroelectric power (Pakistan)

In 2006, ADB approved a $510 million
multitranche loan for the development of
renewable energy for Pakistan. The program
will expand Pakistan’s power supply,
especially in rural areas, to serve about
600,000 new domestic connections for 4.8
million people in two projects. It will also
improve reliability and supply quality.

One project, in Punjab, includes five small
grid-connected run-of-river hydroelectric
power plants with a combined installed
capacity of 24.8 MW. A second project, in
the Northwest Frontier Province, involves
three grid-connected run-of-river
hydroelectric power plants with a combined
installed capacity of 51 MW.

GHG mitigation benefits. Together, these
hydropower CDM projects will generate
annual carbon credits of approximately
150,000 tCO2e. Preparations are underway
for host country approval and validation.
ADB’s Asia Pacific Carbon Fund (APCF) is
considering providing project cofinancing.

Turning Ideas into Action

South Asia
Capturing fugitive methane emissions and
improving urban health (India)

Municipal solid waste presents global as
well as local pollution, health, and hygiene
hazards. ADB is assisting in urban solid
waste management in 15 towns in the state
of Rajasthan, India, with a loan of
approximately $10 million.

GHG mitigation benefits. The treatment of
organic waste will be carried out through
aerobic composting that will avoid release
of methane into the atmosphere. The Project
is expected to reduce 45,000 to 50,000
tCO2e of GHG emissions annually.

Meeting power demand with
environmentally benign renewable energy
(Bhutan)

Bhutan has a vast potential for hydroelectric
power generation from Himalayan water
streams. India has a power grid which is
heavily dominated by fossil fuel based
power. A 114 megawatt (MW) run-of-river
Dagachhu hydropower project, now being
considered for ADB financing, would
generate 500 gigawatt-hour (GWh) to be
wheeled to the northern region of India. The
Project will provide India with assured, clean
power and will help generate employment
and regional development for Bhutan.

GHG mitigation benefits. The Project will
reduce GHG emissions of approximately
525,000 tCO2e annually.

Coming up with designs to tackle
climate change is important. But
making them a reality through
projects is what counts. That is why
ADB is teaming with its DMCs to
bring climate change mitigation and
adaptation ideas to life throughout
Asia and the Pacific.



Haruhiko Kuroda
President
Asian Development Bank
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East Asia
Creating clean biogas energy from agricultural
wastes (PRC)

Agricultural wastes are often disposed of
inappropriately, resulting in a loss of potential
energy and nutrient resources, and harm to
the environment. Clean and renewable
biogas energy reduces farm household
dependence on coal, straw, and firewood for
heating and cooking. It also promotes a better
living environment and less ecological stress.

ADB is financing small projects in Henan,
Hubei, Jiangxi, and Shanxi provinces to
construct 2,545 biogas digesters; 16,970
orchard plantations with biogas digesters;
and 16 biogas plants in livestock farms.
Biogas will supply heat and cooking energy
to farms, and substitute for grid electricity.

GHG mitigation benefits. The pilot biogas
CDM project with 11 pig farms in Henan
Province will reduce 33,000 tCO2e
emissions per year. ADB’s Asia Pacific
Carbon Fund is now considering providing
the upfront cofinancing for future carbon
credits. ADB will next replicate this Project
with 330 biogas digesters in livestock farms
in six provinces in PRC.

In ADB’s East Asia operations, almost all recent
energy projects and environmental management
projects have GHG reduction benefits. This is a
major focus of the Government of the PRC as well
as ADB teams in East Asia.

Southeast Asia
Installing hydropower and geothermal for
small power grids (Indonesia)

Indonesia has many small power grids.
Adding renewable energy power generation
capacity will provide economic and
environmental benefits by helping to restore
power demand and supply balance, plus
improve power supply quality to existing
consumers, particularly in rural regions.

In 2002, ADB approved a $161 million
Renewable Energy Development Sector
Project loan for Indonesia. It will add 82
MW of power generation capacity from
hydropower and geothermal renewable
energy sources, and will displace 480 GWh
of electricity from fossil fuel annually to
provide electricity access to about 76,000
new households.

The Project will construct up to seven mini-
hydropower plants, two small hydropower
plants, two geothermal power plants, and
70 kilovolt and 20 kilovolt transmission
lines for power evacuation.

GHG mitigation benefits. Lahendong II –
20 MW geothermal project has been in
operation since July 2007 and will supply
around 158 GWh per annum. It is being
developed into a CDM project that will
generate carbon credits of approximately
59,026 tons of CO2 per annum. Additional
subprojects are in a various stages of
construction.

26 Turning Ideas into Action

The latest report of the UN Intergovernmental
Panel on Climate Change as well as the
United Kingdom’s Stern Review on the
Economics of Climate Change agree that
such adjustments are needed to avoid threats
to poverty reduction derived from new
threats to the health, safety, and productivity
of the poor.

Climate change will have many
manifestations in Asia and the Pacific, and
measures are needed to protect the most
vulnerable from the adverse effects of sea
level rise, melting glaciers, more frequent
and severe storms, greater variability of
rainfall, and other predicted impacts.

The global consensus already tells us that
1.2 billion people could experience
freshwater scarcity by 2020; crop yields in
Central and South Asia could drop by 50%
between now and 2050; and coastal
communities, coastal and marine
ecosystems, and even entire island nations
could vanish. In human terms, people who
already struggle day-to-day and season-to-
season just to survive will find themselves
coping with even worse insecurities. Millions
could become climate refugees, and the
poorest people in the poorest countries are
likely to experience the earliest and greatest
suffering.

Action is needed both to mitigate
greenhouse gas emissions and to identify
and act upon the highest priorities for
integrating climate change adaptation
measures into planning and investment
at the project, municipal, regional, and
global levels.

With this challenge facing our region and
our planet, ADB is well-placed to respond
to the growing demand from its developing
member countries for policies, institutions,

and investments that can achieve
environmentally sustainable economic
growth. Projects with environmental
components or objectives have increased
substantially in recent years—reaching 20%
of loans approved in 2006. And we have
been working to build understanding in the
region on climate change response options
for nearly two decades.

There is clearly much to do, and it will take
a collective response from governments,
international organizations, civil society,
and the private sector to make it happen in
the necessary timeframe. New policy and
institutional approaches are needed, along
with an infusion of capital into clean energy
projects, new land use practices, and
adaptation measures. This will draw upon
both the emerging global carbon market
and private funding.

In the following pages, you will learn about
ADB’s ongoing and emerging climate
change mitigation and adaptation programs,
and how we stand ready to play a catalytic
role in helping Asia and the Pacific region
meet the challenges brought about by
climate change. We invite you to join us
in this vital effort.
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Intense interest has been raised among policymakers
around the world on an evolving long-term international
framework to promote the transition to lower-carbon
economies needed to address global climate change.
Attention to these developments is especially high in
Asia and the Pacific region, which has the world’s most
dynamic economies but also the fastest growth in
greenhouse gas emissions that cause global warming.

The region’s rapid economic expansion has clearly
brought substantial benefits to its poor. This would not
have been possible without increased access to energy,
and this remains an essential input to further poverty
reduction—the goal of the Asian Development Bank
(ADB). But current energy production and use patterns,
coupled with land use changes and other consequences
of rapid economic growth, are exacting an increasingly
high price on the region’s environment, its security, and
its people. These impacts are of such a scale as to affect
the entire planet.

If current trends continue, the Asia and Pacific region’s
greenhouse gas emissions—whether from energy
production, transportation, deforestation, or other
sources—will soon be comparable to those of Europe
and North America. Emissions from energy use alone
are projected to be 127% higher in 2030 than they are
today, with the region responsible for 42% of all global
energy-related emissions.

Land use changes, booming industrialization, and waste
management challenges add further to the region’s
expanding emissions. If business continues as usual—
with the region’s production and consumption
patterns remaining highly carbon intensive—future
growth will be environmentally unsustainable and
economic growth itself can be jeopardized.

The region must find and adopt new patterns of urban
development, energy production and consumption, land
use, and waste management, or else it will find itself
increasingly contributing to the global climate change
problem and broader resource degradation—with rising
negative consequences for the people of the region and
the planet as a whole.
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Pacific
Assisting in climate proofing adaptations
in the Pacific

ADB recently completed a 3-year project
to assist selected Pacific DMCs to adapt to
climate change variability. Climate change
impact stocktaking and risk profiling were
conducted in eight countries. Support kit
and guidelines with project briefs on
mainstreaming adaptation were also
included.

The analysis demonstrated the importance
of mainstreaming adaptation into
development planning in the Pacific,
including the need to strengthen the enabling
environment for successful adaptation at
project and community levels. Governments
of each participating country adopted
National Guidelines for Mainstreaming
Adaptation to Climate Change. These are
now being used as references for adaptation
mainstreaming at the national level.
The guidelines are based on the Project’s
main report, Climate Proofing: A Risk-Based
Approach to Adaptation. Relevant
stakeholders also received training on
climate proofing.

Private Sector
Supplying energy needs with wind power
(India)

Rapid growth in India’s power sector means
increasing dependence on fossil fuels. Hikes
in oil and gas prices, as well as potential for
future fossil fuel shortages, are generating
concern. Environmental issues are also arising.
As a means to address these concerns, India
can tap its wind energy potential, which is
estimated at 13,000 MW.

In 2007, ADB approved an Indian rupee
denominated loan of up to $79.3 million
equivalent to Tata Power Company Limited for
a wind power project. The company plans to
set up and operate wind energy facilities at two
locations in the state of Maharashtra. One
subproject, in Ahmednagar district, will generate
50.4 MW. A second, in Dhulia district, will
generate 50 MW.

GHG mitigation benefits. The Project will
reduce GHG emissions by 2.6 million tCO2e
during the Project life of 20 years. This will
help the company reduce its dependence on
fossil fuels and achieve the green energy
procurement requirement established by the
regulator. The Project is exploring possible
carbon financing through CDM.

Asian Clean Energy Fund catalyzes capital flow

There is an inadequate supply of adapted risk
capital that can be accessed by small and
medium-sized clean energy companies in Asia.
To address this, ADB recently invited proposals
for clean energy funds from qualified private
sector fund managers.

The selected funds will invest for long-term
capital appreciation in private companies and
projects that are active in GHG mitigation.
ADB will consider providing up to $100 million
in limited partner interests or equivalent,
representing up to 25% of the total capitalization
of a given fund with the balance to be raised
from other sponsors and private sector investors.
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Much of the Asia and Pacific region is in a
climate change quandary. As Asian countries
register some of the most rapid economic
growth rates in the world, this expansion is
also fueling unprecedented demand for
more energy and natural resources.

Major shifts in social, environmental, and
economic patterns as a result of growth in
these countries are putting upward pressure
on greenhouse gas emissions that are causing
climate change. In turn, the immediate and
long-term impacts of climate change are
threatening social and economic progress.

Such impacts are already being felt in a
number of real and recognizable ways in
the region. Small island nations of the Pacific
are witnessing measurable encroachment
of the sea, forcing them to think in terms of
adaptation measures and ultimately
migration. Typhoons, floods, and droughts,
are happening more frequently and are more
destructive than ever before.

Governments and communities in the region
are now coming to recognize the negative
consequences of decades of a ”grow now,
clean up later” approach, and they are
beginning to take steps to address air, water,
and land pollution and to manage their
natural resources more sustainably. Public
demand for cleaner air and water is also
intensifying.

Many governments now want to ensure that
economic growth, resource management,
and climate change mitigation and
adaptation can all happen at the same time.
Regulations and price incentives are
emerging as mechanisms for attracting the

capital and influencing the behaviors needed
for a transition to a sustainable development
pathway.

With this transition come challenges and
opportunities. ADB is seeking to assist its
DMCs in meeting those challenges—that
can exacerbate poverty and jeopardize long-
term growth prospects. ADB’s approach to
helping DMCs address climate change is
anchored in poverty reduction and pro-
growth strategies.

ADB is helping DMCs build low-carbon
economies through a number of ongoing
initiatives in energy efficiency, carbon
markets, sustainable transport, rural
resources management, urban services, and
climate change adaptation. We are also
playing a role in managing risk and attracting
the capital needed for adaptation and
mitigation actions—even beyond the current
global frameworks which extend to 2012.

Strong environmental, social, and security
imperatives exist for taking early and decisive
action to adopt a sustainable development
pathway. This transition requires all
stakeholders to work together for creative
solutions, and ADB stands fully committed
to help DMCs meet the extraordinary
challenges of climate change. We welcome
partnerships with both developed and
developing nations, as well as with leading
institutions around the world.

Climate Change and the
Sustainable Development Pathway

ADB Climate Change Team
November 2007
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ADB PROGRAMS

Strengthening Mitigation and Adaptation
in Asia and the Pacific

Climate Change and the Asian Development Bank

Accelerating climate change poses a danger to the future health, safety, and livelihoods
of people worldwide. Especially vulnerable are those who live in poverty. Rapid economic
expansion in Asia and the Pacific has brought substantial benefits to the region’s poor.
But it is now clear that transition to low carbon economies is necessary to mitigate
dangerous levels of climate change, or else economic growth itself could be threatened.

Reduction of greenhouse gas emissions to acceptable levels is needed in the next 10 to
20 years. And because changes in climate patterns and sea level rise are already in progress,
adaptation measures must be put in place to protect communities from anticipated adverse
near-term and long-term impacts. The Asian Development Bank (ADB) is responding to
the challenge by taking an active role to promote the mainstreaming of mitigation and
adaptation considerations throughout the Asia and Pacific region.

About the Asian Development Bank

ADB aims to improve the welfare of the people in the Asia and Pacific region, particularly
the nearly 1.9 billion who live on less than $2 a day. Despite many success stories, the
region remains home to two thirds of the world’s poor. ADB is a multilateral development
finance institution owned by 67 members, 48 from the region and 19 from other parts
of the globe. ADB’s vision is a region free of poverty. Its mission is to help its developing
member countries reduce poverty and improve their quality of life.

ADB’s main instruments for helping its developing member countries are policy dialogue,
loans, equity investments, guarantees, grants, and technical assistance. ADB’s annual
lending volume is typically about $6 billion, with technical assistance usually totaling about
$180 million a year.

ADB’s headquarters is in Manila. It has 26 offices around the world and more than 2,000
employees from over 50 countries.
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6 ADB Avenue, Mandaluyong City
1550 Metro Manila, Philippines
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