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In Terai, Nepal, the land was previously grazed on, leaving it barren and bereft
of life. Through sustainable management the area has now been regenerated

FOREWORD

The Asia and Pacific region has some of
the largest and most diverse ecosystems
on earth. The Coral Triangle boasts an
astonishing 3,000 species of fish and
harbours 76% of the world’s coral species.

The widespread
loss of natural
ecosystems and
biodiversity is
much more than a
conservation issue.
Natural ecosystems
provide socially
and economically
valuable services
– such as food and
fiber resources,
clean water
and climate
regulation – that
are fundamental
to human welfare,
but are often
overlooked in
decision-making
processes

In the Greater Mekong Subregion (GMS), 1,200 new species have been
discovered in the past 20 years, while on the island of Borneo, scientists
have discovered 600 new species in that same time span. The Himalayan
mountain range is another biodiversity hotspot with an incredible
spectrum of flora and fauna, and the Eastern Himalayas are the source of
freshwater for one billion people in the region.
Despite the rich natural capital in the region, this report reveals that
biodiversity is in decline in all types of ecosystems, including in forests,
rivers and oceans, with the rate of species loss about twice the global
average. Furthermore, data presented on ecological footprints and
biocapacities shows that the Asia and Pacific region has a “biocapacity
deficit”. This means that countries in the region use more biologically
productive land and sea to support the consumption of food, fibre and
energy, as well as to build infrastructure and absorb carbon dioxide
emissions, than is available within the region. This shortfall can only
be made up by importing natural resources or by continuing to deplete
natural capital, which has significant economic and environmental
implications, including rising commodity prices and worsening
degradation of natural resources.
The loss of natural capital in the region is the result of numerous factors
associated with human activity. These range from the clear cutting of
primary forests to make way for plantations and agricultural land to the
dynamiting of coral reefs to catch fish. In Borneo, for instance, an average
of 850,000 hectares of forest has disappeared every year over the last 25
years. Similarly, deforestation has been a major issue in the GMS, with
8.5 million ha lost between 1990 and 2005. In the last 40 years, the
Coral Triangle has lost 40% of its coral reefs, and 80% of the spawning
aggregations of reef fish has disappeared or declined. Meanwhile, among
many other impacts, climate change is accelerating the melting of glaciers
in the Himalayan region, threatening regional water and energy security
and raising concerns regarding disaster impacts.
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60

the Lower
Mekong Basin
provides
water, fish and
other natural
resources
for over 60
million peoplE

The widespread loss of natural ecosystems and biodiversity is
much more than a conservation issue. Natural ecosystems provide
socially and economically valuable services – such as food and fibre
resources, clean water and climate regulation – that are fundamental
to human welfare, but are often overlooked in decision-making
processes. For example, more than 120 million people in the Coral
Triangle depend directly on local marine and coastal resources for
their income, livelihoods, and food security, while international
fisheries exports from the region are estimated to be worth more
than $3 billion a year. In the GMS, the Lower Mekong Basin provides
water, fish and other resources for over 60 million people. The
economic value of capture fisheries in the Mekong River basin alone
is estimated to be between $1.4 and $3.9 billion per year.
Clearly, greater focus is needed to ensure that the region’s “natural
capital” is maintained to support long-term social and economic
prosperity. Protecting natural capital will require clear vision,
careful stewardship, and tangible investments, to ensure effective
protection, management, and wise use of the regions precious
resources. We must approach the issues on multiple levels. At the
regional level, support for multi-country conservation programs
is needed to reflect the fact that large-scale ecosystems are public
goods that cut across national boundaries and require coordinated
regional approaches. On the national level, it will be important
to encourage development processes that are orientated towards
“green growth” while supporting the enforcement of the many
environmental laws that have been adopted by nations in the Asia
-Pacific region. And on the local level, it is important to support
appropriate incentives that encourage businesses and communities
to protect natural capital and maintain the whole range of invaluable
services that it provides.
As the ultimate driver of resource use, consumption patterns must
also be addressed. Creating and expanding markets that reward and
ultimately demand sustainable practices, such as through product
certification schemes, will allow buyers to make more responsible
choices. Whether those buyers are diners in seafood restaurants in
Hong Kong, China or supermarket chains in North America, they
can, through their decisions, send a signal to the marketplace.
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In this report, you will find examples of promising approaches for
sustainably managing natural capital in this region. These are based
on experiences from a number of important regional cooperation
initiatives, including the Heart of Borneo Initiative, the Coral
Triangle Initiative on Coral Reefs, Fisheries and Food Security, the
Greater Mekong Subregion Core Environment Program, and the
Living Himalayas Framework for Cooperation. The four initiatives
demonstrate the commitment of the participating governments
to protecting the integrity of natural ecosystems while improving
livelihoods and reducing poverty. Looking forward and beyond the
“Rio+20” United Nations Conference on Sustainable Development
in June 2012, these initiative can provide valuable lessons on how
we can support large scale ecosystem management in the region.
Working together with a wide range of partners, ADB and WWF
stand ready to assist developing countries in the region to make
inclusive and environmentally sustainable growth a reality.
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River in the valley near Pheriche, Everest region, Himalayas, Nepal
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EXECUTIVE
SUMMARY

Maintaining natural capital such as forests,
biodiversity, freshwater, and coastal and
marine ecosystems is essential to making
“green economies” a reality. Natural capital
is the stock of natural assets and resources
that provide ecosystem services, such as food,
water, timber, pollination of crops and absorption of
human waste products like carbon dioxide.
The challenge for countries of Asia and the Pacific is to manage their
natural capital sustainably, so that they maintain these services in
the interests of long-term development. Maintaining natural capital is
particularly critical for the rural poor, whose livelihoods and ability
to cope with natural disasters directly depend on the availability of
local natural assets and resources.

28%

Between
1970 and 2008
the LIVING
PLANET INDEX
has declined
by almost 28%
globally

10

In countries of Asia and the Pacific, the gap between the Ecological
Footprint, or the demand for natural resources, and the environment’s
ability to replenish those resources, or its biocapacity, is widening.
For the last 35 years, global demand on natural capital has exceeded
the ability of many ecosystem services to regenerate. In Asia and the
Pacific, each person currently uses an average of 1.6 global hectares
(gha) of biologically productive area of land or sea annually for their
consumption needs. However, only 0.9 gha of biocapacity is available
per person in the region. The shortfall (0.8 gha per person) represents
a “biocapacity deficit” that can only be made up by importing natural
resources or by continuing to deplete natural capital. This deficit has
significant economic and environmental implications, including
rising commodity prices and shortages of key resources.
In the past two decades, the state of ecosystems in Asia and the Pacific
has been declining. Conversion of primary forests to agricultural land
or monoculture plantations has resulted in a marked decrease in so
called “old growth” forests that are more biologically diverse. Old growth
forests and other types of ecosystems provide essential services such
as carbon storage and clean water. Extensive coastal development and
unsustainable exploitation of marine resources have resulted in the
destruction of many major coastal habitats, including corals, mangroves,
seagrasses, wetlands and salt marshes. Freshwater ecosystems have
been converted for agricultural use and polluted with agricultural and
urban waste, and their natural flow has been disrupted by water storage
for agriculture, domestic use and hydropower. This has resulted in lower

© Naturepl.com / Tim Laman / WWF
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agricultural yields, declining freshwater fish stocks, and reduced access
to clean drinking water.
One of the most widely used indicators for tracking the state of
biodiversity around the world is the Living Planet Index (LPI), which
can be regarded as an indicator of the health of the planet’s ecosystems.
Between 1970 and 2008 the global LPI fell by almost 30%. In the IndoPacific region, the LPI shows an even greater decline of 64% in key
populations of species over the same period.
This report looks in more detail at the state of key ecosystems in Asia
and the Pacific and what can be done to sustain them. In particular
the report focuses on four major regions where cooperative action
to safeguard ecosystem services and natural resources is making a
difference: the Heart of Borneo, the Coral Triangle, the Greater Mekong
Subregion and the Eastern Himalayas. In these subregions, the web of
ecosystems provides income and livelihoods for millions of people and
is worth billions of dollars annually in exports and national income.
The forested watersheds, biodiversity, and coastal and marine habitats
also provide multiple services not currently valued in the marketplace
or fully recognized by decision-making processes. As a result, changing
consumption patterns and ever-growing demand for resources are
putting these ecosystems under extreme pressure.

In the Heart of
Borneo, an average
of 850,000 hectares
of forest is lost every
year due to palm oil
plantations, mining
and timber production

In the Heart of Borneo, an average of 850,000 hectares of forest is
lost every year due to palm oil plantations, mining and timber
production. If this trend continues, by 2020, forest cover will drop to
less than a third of what it was in 1950. In the Coral Triangle, over
40% of the coral reefs and mangroves of the region have disappeared
over the last 40 years, resulting in declining fish stocks. In the
Greater Mekong Subregion, economic development jeopardizes the
connectivity between the important biodiversity hotspots in the region,
and poorly planned hydropower projects could result in a drop in
fish production of 150,000 to 480,000 tons per year in 2015
compared to year 2000 levels.
Increasingly however, governments, businesses and communities
are working together in these areas to protect biodiversity and
ecosystems, allowing countries to maintain and increase the economic
and social benefits derived from their natural capital. In doing so,
various approaches are emerging and show great promise in helping
to maintain natural capital, while at the same time encouraging green
growth and poverty alleviation. This report will explore a number of
these approaches, including experiences from four regional initiatives
and programs: the Heart of Borneo Initiative (HoB), the Coral Triangle
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17%

Terrestrial
protected
areas now
cover nearly
13% of the
world’s land
surface AND
governments
around the
world have
recently
committed to
expanding
this to 17%
by 2020

Initiative on Coral Reefs, Fisheries and Food Security (CTI-CFF), the
Greater Mekong Subregion Core Environment Program (GMS CEP)
and related activities, and the Framework for Cooperation for a Living
Himalayas. In particular the following four approaches are highlighted
for their transformative potential:
Integrated strategic planning and management processes
can be used effectively to ensure that opportunities for green growth
are considered at an early stage in the policy or planning process. This
requires participatory and cross-sectoral cooperation that considers
the value of natural capital and opportunities to protect and share the
economic and social benefits. In the GMS for instance, tools such as
Strategic Environmental Assessment (SEA) and other related spatial
planning and assessment processes have been successfully applied
to consider green growth options and environmental and social
safeguards for economic development corridors, hydropower plans
and the tourism and energy sectors. Based on lessons learned, such
processes are now being applied more widely and provide great promise
for directing green and inclusive growth in the future.
Protected areas (PAs) are widely recognized as a cornerstone of
conservation efforts and over one billion people – a sixth of the world’s
population – depend on protected areas for a significant percentage
of their livelihoods. Terrestrial PAs now cover nearly 13% of the
world’s land surface and governments around the world have recently
committed to expanding this to 17% by 2020. Marine protected areas
currently cover less than 1% of the world’s oceans’ with a target of
10% set for 2020. As biodiversity continues to decline, the management
effectiveness of PAs will need to be improved, along with their
integration and linkage with the management of productive land and
seascapes outside of PAs. Positive examples are emerging however.
For example, under the CTI-CFF, countries in the Coral Triangle have
identified a number of priority seascapes for collective management,
and networks of marine protected areas are being planned.
Financial incentives and mechanisms to support investments
in natural capital can provide cost-effective options for biodiversity
conservation, poverty alleviation and economic development. For
example, at a global level, it has been estimated that annual investment
of $45 billion in conservation efforts would result in the protection of
ecosystem services worth $5 trillion. To encourage such investments,
better assessments of the economic and social value of ecosystems
services area needed and various sustainable financing options need to
be explored. This is particularly important for a number of low-income
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This report
highlights
major initiatives
in four largescale regional
ecosystems in Asia
and the Pacific that
demonstrate
how strategies
for investing in
natural capital and
natural resources
management are
being developed
and applied: the
Living Himalayas,
the Heart of Borneo
(HoB), the Coral
Triangle (CTI), and
the Greater Mekong
Subregion (GMS)

countries in the region, where the value of natural capital may
exceed the value of produced capital and where national budgets may
not be sufficient to provide direct budget support. Examples of such
options include various payment for ecosystem services schemes
(PES). Under a PES scheme, people involved in managing or protecting
ecosystems that provide ecosystem services, such as vegetation in a
watershed for example, are paid by those who benefit from the services.
PES schemes can include approaches for “Reducing Greenhouse Gas
Emissions from Deforestation and Forest Degradation” (widely known
as REDD+), which aim to create a financial value for the carbon stored
in forests and incentives for developing countries to reduce emissions
from forested lands.
Sustainable business practices are an essential ingredient for
green growth, and the private sector can generate innovative solutions
and financial resources that can help sustain natural capital. For
example, certification schemes that guarantee buyers that products
have been sourced and produced sustainably can help protect natural
capital while generating revenue and jobs from business. Sustainable
palm oil production (through the Roundtable on Sustainable Palm
Oil) and sustainably produced or harvested fish (through the Marine
Stewardship Council) have gained a growing share of the global market
at 13 % and 10 % respectively, and offer great promise in reducing the
negative impacts of human consumption in areas with high biodiversity.

Living Himalayas
Greater Mekong Subregion
Heart of Borneo
Coral Triangle

Figure 1: Four
regional ecosystems
covered by this
report
The boundaries, colors, denominations, and any other information shown on the
map do not imply any judgment on the legal status of any territory, or any endorsement
or acceptance of such boundaries, colors, denominations, or information
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INTRODUCTION:
LINKING PEOPLE
WITH THEIR PLANET

Plants, animals and microorganisms
form complex, interconnected
webs of ecosystems1 and habitats,
which in turn supply the ecosystem
services upon which all human life
depends (Box 1).

These underlying components of ecosystems can
be regarded as natural capital: everything from coral reefs to forests
and wetlands that produces goods and services consumed by humans
and helps to regulate the global environment (Hawken, Lovins, and
Lovins 2010).
Box 1. Ecosystem services
Ecosystem services are the benefits that people obtain from
ecosystems, including:
•

Provisioning services. Goods obtained directly from 		
ecosystems (e.g., food, medicine, timber, fiber, biofuel);

•

Regulating services. Benefits obtained from the regulation
of natural processes (e.g., water filtration, waste 			
decomposition, climate regulation, crop pollination,
regulation of some human diseases);

•

Supporting services. Regulation of basic ecological functions
and processes that are necessary for all other ecosystem 		
services (e.g., nutrient cycling, photosynthesis, soil formation);

•

Cultural services. Psychological and emotional benefits 		
gained from human relations with ecosystems (e.g., enriching
recreational, aesthetic, and spiritual experiences).
(Millennium Ecosystem Assessment 2005a)

All humans use ecosystem services and consume natural resources.
However if the rate of consumption exceeds the rate at which natural
systems can regenerate, natural capital is depleted. This means that
the ecosystem services essential for economic development will
also decrease, affecting people who directly rely on these resources,
and potentially reducing a nation’s income from exports and
harming a nation’s economic growth.
1 A n ecosystem is a community of plants, animals and smaller organisms that live, feed, reproduce
and interact in the same area or environment.
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Introduction

26%

timber and
other natural
resources,
makes up
26% of total
wealth

Ecosystem Services and a Green Economy
All economies ultimately rely on goods and services derived from
the natural environment. For low-income countries, these goods and
services are especially important and are often directly linked to local
natural capital. The World Bank (2006) calculated that in low-income
countries, natural wealth in the form of agricultural land, timber,
mineral deposits, and other natural resources makes up 26% of total
wealth. This is a higher share than produced capital (16%), which can be
defined as the sum of machinery, equipment, and structures (including
infrastructure) and urban land.
The report on the Economics of Ecosystems and Biodiversity (TEEB
2010) estimates the annual global economic impact of the loss of
biodiversity2 at between $2 trillion–$4.5 trillion. However, the fact
that losses in the natural world have direct economic consequences is
systematically underestimated. There is also a lack of understanding
about the importance of sustainably managing natural assets in efforts
to reduce poverty. The rural poor are especially hard-hit by loss of
natural capital because they rely on ecosystem services for direct
benefits, such as flood protection, food, shelter and fuel.
The five greatest direct pressures that result in depletion of natural
capital and loss of ecosystem services are identified in the World
Wide Fund for Nature (WWF) Living Planet Report 2012
(WWF 2012) as follows:

Habitat loss,
alteration, and
fragmentation:

Over exploitation
of wild species
populations:
Pollution:
Climate change:

Invasive
species:
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Mainly due to the conversion of land for agricultural, aquaculture,
industrial or urban use; dams and other changes to river systems
for irrigation, hydropower, or to regulate flow; and damaging
fishing activities.
Harvesting of animals and plants for food, materials, or medicine
at a rate above the ability of the population to reproduce.
Mainly from excessive use of pesticides and fertilizer in agriculture and
aquaculture, urban and industrial effluents, and mining waste.
Due to rising levels of greenhouse gases in the atmosphere, caused
mainly by the burning of fossil fuels, the clearing of forests, and
industry.
Introduced deliberately or inadvertently from one part of the world to
another, they then become competitors, predators, or parasites of native
species.
2 Biodiversity is the variability among living organisms from all sources including terrestrial,
marine and other aquatic ecosystems, and the ecological complexes of which they are a part,
including diversity within species, between species, and of ecosystems.
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Most of these threats stem from human demand for food, water,
energy and materials, as well as the need for land for towns, cities and
infrastructure. The scale of the impact on biodiversity depends on three
main factors: the total number of consumers, or population; the amount
each person consumes; and the efficiency with which natural resources
are converted into goods and services (WWF 2010a).

Most of these threats
stem from human
demand for food,
water, energy and
materials, as well
as the need for land
for towns, cities and
infrastructure

Population and consumption in the Asia and Pacific region have
increased rapidly. In addition, material intensity3 in the region as a
whole increased from 2000 to 2005, reversing previous trends (ADB,
ESCAP, and UNEP 2012). The main reason for this reversal is that
economic activity in the region, as well as in the rest of the world, is
shifting away from relatively more efficient centers of production, such
as Japan, to relatively more resource-intensive centers of production,
such as the PRC. The enormity of this shift has been enough to
affect regional and global efficiency trends, even as most economies,
including the PRC itself, are becoming more efficient.
If these trends continue, pressures on the environment will increase
even faster than the rapid rates of economic growth, and the negative
impacts on the environment could disrupt the very processes that
sustain life on this planet (ADB, UNESCAP, and UNEP 2012). For
example, there may be limits or tipping points to the extent to which
environmental processes can be disrupted before they break down. In
the case of climate change, the rate of biodiversity loss, and changes in
the global nitrogen cycle, recent analysis indicates these tipping points
may have already been passed (Rockstrom et al. 2009).
Moving forward, society and economies must learn to appreciate the
value of natural capital in order to pave the way for more targeted
and cost-effective solutions to maintain that capital (United Nations
Environment Programme [UNEP] 2009b). Maintaining natural capital
can bring rich returns, such as the benefits associated with maintaining
natural fresh water supplies as opposed to having to build expensive
water treatment or desalinization plants. At a global level the economic
benefits of such actions can be tremendous. For example, it has been
estimated that an annual investment of $45 billion in conservation
efforts would result in the protection of ecosystem services worth $5
trillion (TEEB 2010). The sustainable management of these natural
assets can also help alleviate poverty (Turner et al. 2012; Pearce 2005),
and can help poor, vulnerable communities better cope with natural
disasters. Various ways to address this challenge will be more fully
explored in the section on Regional Initiatives.

3 Material intensity is the quantity of material used to produce goods and services.
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LIVING ON OUR PLANET:
THE ECOLOGICAL
FOOTPRINT OF PEOPLE
AND NATIONS
The challenge faced by all countries of Asia and
the Pacific is how to achieve the levels of economic
development needed to alleviate poverty without
degrading the natural capital and ecosystem services
that underpin livelihoods and the natural environment.
Many countries of the region have seen dramatic
improvements in human development and poverty
reduction. However, there has also been considerable
growth in the Ecological Footprint and reductions in
per-capita biocapacity in many countries.

© James Morgan / WWF International

Living on our planet

Currently the average citizen of the Asia and Pacific region uses 1.6 global
hectares (gha) of biologically productive land and sea (also known as
biocapacity) to support the consumption of food, fiber, timber, energy and
space for infrastructure and to absorb their carbon dioxide emissions,
while only 0.9 gha is available. For most countries this gap is widening.
Overall, the biocapacity available per person in 2008 was two thirds of that
available in 1960. In a world of diminishing resources, this growing deficit
can only be partially offset by imports of natural resources from outside
the region. Strategies will be needed that result in more sustainable use of
biocapacity and greater efficiency in use of resources. Without such
measures, a growing deficit in the region will result in further depletion of
natural capital, loss of biodiversity, and loss of ecosystem services. For
many of the rural poor, their access to natural capital is also at risk.

Measuring our impact on the natural world
The Ecological Footprint is an accounting framework developed by
Global Footprint Network to measure the amount of biologically productive
land and sea area that humanity needs to produce the resources it
consumes, provide room for its infrastructure, and absorb its waste.
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4 A productivity weighted area used to report both the biocapacity of the earth, and the
demand on biocapacity (the Ecological Footprint). The global hectare is normalized to the
area-weighted average productivity of biologically productive land and water in a given year.
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Ecological Footprint (number of planet Earths)

Built-up land

The current National Footprint Accounts (Global Footprint Network
2011) track a resources ‘basket’ that includes crops, fish for food as well as
other uses, timber, and grass used to feed livestock. It also includes
productive areas that are being used for urban and transport
infrastructure. Carbon dioxide from the burning of fossil fuel is the only
waste product currently included in national Footprint assessments (Figure
2). As people consume resources from around the world, the Ecological
Footprint of consumption, measured in units called global hectares4, adds
these areas together regardless of where they are located on the planet.

Ecological Footprint (number of planet Earths

Figure 2: Changes
in the Global
Ecological
Footprint of Human
Consumption Over
Time Relative to
Global Biocapacity
(data Global
Footprint network)

2008

CARBON
GRAZING
FOREST
FISHING
CROPLAND
BUILT-UP LAND

The Ecological
Footprint of
nations has grown
steadily, doubling
since 1966 as human
populations and
per-capita
consumption have
grown (WWF
2010a). Globally, the
Ecological Footprint
started exceeding
available biocapacity
the early 1970s. The
main reason for this
global “overshoot”
is the increase in the
carbon component
of the Footprint

CARBON uptake Calculated as the amount of forest land required to absorb CO2
footprint emissions from burning fossil fuels, land-use change and chemical
processes, other than the portion absorbed by oceans
GRAZING LAND Calculated from the area used to raise livestock for meat, dairy, hide
FOOTPRINT: and wool products
FOREST Calculated from the amount of lumber, pulp, timber products
FOOTPRINT: and fuel wood consumed by a country each year
FISHING GROUNDS Calculated from the estimated primary production required to
FOOTPRINT support the fish and seafood caught, based on catch data for 1,439
different marine species and more than 268 freshwater species
CROPLAND Calculated from the area used to produce food and fibre for
FOOTPRINT human consumption, feed for livestock, oil crops and rubber
BUILT-UP-LAND Calculated from the area of land covered by human
FOOTPRINT: infrastructure, including transportation, housing, industrial
structures, and resevoirs for hydropower
Figure 3: Components of the Ecological Footprint
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The Ecological Footprint of Asia and the Pacific is 1.6 gha
per person, which is 60% below the global average of 2.7 gha
per person. However, as shown in Figures 4 and 5, there is
a wide disparity between people of different nations. For
example, the per capita Ecological Footprint of Australia (the highest
in the region at 6.7 gha per person) is 14 times larger
than that of Timor-Leste (0.5 gha per person).

Figure 4:
Showing perperson Ecological
Footprint of People
in Asia and the
Pacific for 2008
(data Global
Footprint network)
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47%

The carbon
component
represents
47% of the
Ecological
Footprint for
the Asia
Pacific region

The carbon component makes up 47% or more of the total
Ecological Footprint. While the reasons for this vary from country to
country, all relate to the land area needed to absorb the production
of greenhouse gases from a combination of heavy industry and high
energy consumption per capita.
The Ecological Footprint of an entire nation is calculated by
multiplying the per-capita Footprint by population size. The national
Ecological Footprints of the People’s Republic of China (PRC), India,
Indonesia and Japan together contribute more than three-quarters of
the total Ecological Footprint of the Asia and Pacific region (Figure 6).
The National Footprint of the PRC is the largest of all the countries
of Asia and the Pacific, due to its large population.
The PRC and India are likely to experience the greatest absolute
increase in Ecological Footprints by 2015, accounting for 37% of
the projected total global increase. By order of magnitude, Japan,
Indonesia, the Republic of Korea, Pakistan, and Australia are also
projected to be in the top 20 countries globally by 2015. With 7 of
the projected top 20 countries projected to be in Asia and the Pacific,
much of the future impact of the world’s Ecological Footprint will
depend on actions taken by countries in the region (Dietz et al. 2007).
Driving these trends is the emergence of a new middle class, which
will increase demand for energy, food, metals, and water. The global
car fleet, for example, is expected to nearly double, to 1.7 billion by
2035 (IEA 2011). In the PRC, total meat consumption rose nearly 80%
in the last 20 years (Earth Policy Institute 2012).

Figure 6:
National Ecological
Footprints as a
Percentage of the
Total Asia and the
Pacific Footprint
for 2008
(data Global
Footprint network)
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1961

For the Asia
And Pacific
region, the
biocapacity per
person in 2008
had decreased
to only two
thirds of that
available
in 1961

A Widening Biocapacity Deficit
To measure whether human demand for natural resources is balanced
with what can be generated, humanity’s Ecological Footprint is
compared to biocapacity, or the amount and productivity of the natural
capital such as cropland, grazing land, fishing grounds, and forests
that is available within a country, a region or the planet. People draw
on biocapacity directly for basic survival, and countries also use the
biocapacity of other countries through their imports.
In Asia and the Pacific, the per capita Ecological Footprint
(1.6 gha) far exceeds the per capita biocapacity (0.9 gha), leaving a
biocapacity deficit of 0.8 gha per capita. Figure 7 shows the
available biocapacity per country.
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Figure 7:
The Biocapacity
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of Asia and the
Pacific in 2008 (data
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network)
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As populations grow more rapidly than biocapacity can increase,
the average biocapacity available per person declines. For the Asia
and Pacific region, the biocapacity per person in 2008 had decreased
to only two thirds of that available in 1961, with every country in the
region experiencing a decline (Figure 8). As a result, the gap between
the Ecological Footprint and available biocapacity is widening in
the region, mirroring the global trend. The effects of this increasing
biocapacity deficit by can potentially lead to, including widespread
habitat loss, overharvesting of renewable resources, and
worsening climate change.

Much of the seafood
consumed in Hong
Kong, China, is
imported, and the
50 supplier countries
are producing
the seafood
unsustainably

In addition, when importing countries out-source the production of
food and fiber to other countries, they may also be burdening exporting
countries with associated negative social or environmental impacts.
In some cases, such impacts are regional or even global in scope. For
example, much of the seafood consumed in Hong Kong, China, is
imported, and the 50 supplier countries are producing the seafood
unsustainably. The importation of live reef food fish and shark fin in
particular are having significant impacts on regional and global
marine ecosystems (WWF 2011e).

Figure 8: Trends
in Biocapacity for
Countries of Asia and
the Pacific from 1961
to 2008 (data Global
Footprint network)
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Looking Ahead: the Risks of a Biocapacity Deficit

80%

of the world’s
population use
more natural
resources than
are generated
within their
own borders

According to Global Footprint Network analysis (2010), more than
80% of the world’s population lives in countries that use more natural
resources than are generated renewably within their own borders.
These countries, so called biocapacity debtors, have a biocapacity deficit
that can only be met by continuing to deplete their natural resources
beyond sustainable levels and/or by importing resources from other
countries. Countries have the option of trading biocapacity in the
form of commodities and the water and energy used to produce these
commodities. As shown in Figure 9, the majority of countries in the
Asia and Pacific region are biodiversity debtors, while only a few are
biocapacity creditors (i.e., countries that have a greater biocapacity
available than is currently being used).
The concept of biocapacity creditors and debtors does not mean that
countries should only consume within their own borders and not engage
in global trade. However, just as a trade deficit can be a liability, so can
a biocapacity deficit. Since biocapacity is embodied in imported and
exported commodity flows, countries with a high biocapacity deficit,
such Singapore, the Republic of Korea, and Japan, may suffer more from
rising commodity costs to sustain their consumption.
Throughout the 20th century, dramatic improvements in exploration,
extraction, and cultivation techniques were able to keep supply ahead
of ever-increasing global needs. This allowed prices of commodities to
become progressively cheaper, even as the planet’s population tripled
and demand for various resources skyrocketed. Today however, the rapid
emergence of a middle-class in developing countries is driving demands
for commodities ever higher. At the same time, it is becoming more and
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more difficult to expand the supply of commodities -especially in the
short term. Long-term marginal costs are increasing for many resources
as the rate of depletion accelerates and new investments are made in
more complex, less productive locations.

With tight supplies
of resources, countries
that grow faster and
richer can heavily
impact global
commodity prices,
which in turn will put
pressure on poorer
countries and the
relatively poor in
every country

The result has been soaring commodity prices, from historic lows to
new highs in little more than a decade. A recent report shows that
during the past eight years alone, commodity prices have reversed the
decline in prices during the previous century, rising to levels not seen
since the early 1900s (McKinsey Global Institute 2011) 5. In addition,
there is great volatility because commodity prices are increasingly
interlinked. If current trends hold, the economies of the world will face
increasing challenges as global resource markets fluctuate in response to
surging global demand and inelastic supplies. The world faces a win-lose
proposition quite unlike the win-win we are accustomed to in global
trade. With tight supplies of resources, countries that grow faster and
richer can heavily impact global commodity prices, which in
turn will put pressure on poorer countries and the relatively poor
in every country.
Countries with relatively fewer resources and lower resource efficiency,
such as many in the Asia and Pacific region, will suffer the most from
higher and more volatile prices for resources. This will heavily impact
the most vulnerable, and will impede progress towards achieving the
Millennium Development Goals6. Perhaps most significantly, there are
growing concerns about both the adequacy and stability of food supply.
Food supply is being affected by a number of factors, including rising
material and labor costs, competing demands for freshwater, and loss of
farmland for housing and industry (McKinsey Global Institute 2011).
A key challenge will be how to meet the needs of expanding and
increasingly affluent populations, while reducing poverty and staying
within environmental limits. Countries will need to adopt new models
of growth that have much lighter impacts on the planet’s resource base.
Overexploitation of natural capital must be replaced with efficient and
sustainable use. Over the long-term, efforts must go beyond improving
the efficiency with which we use resources, to include systemic and
structural changes, such as changing the mix of resource supply sources,
building new green industries, cleaning up polluting sectors, and
transforming consumption patterns.

5 McKinsey Global Institute’s commodity price index is based on the arithmetic average of four
commodity indexes: food, agricultural raw materials, metals, and energy.
6 The Millennium Development Goals (MDGs) are eight international development goals that all
193 United Nations member states and at least 23 international organizations agreed during the
Millennium Summit in 2000, to achieve by the year 2015.
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state of key
ecosystems in
asia and the pacific
Previous sections looked at how growing human
demand for natural resources is leading to
degradation of natural capital, decreasing the
availability and quality of the ecosystem services
these resources provide. This section provides
an overview of the state of the ecosystems of Asia
and the Pacific in light of the widening biocapacity
deficit in the region.
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State of key ecosystems

40%

Over 40% of
the coral
reefs and
mangroves of
the region have
disappeared
over the last
40 years

In the past two decades, the state of ecosystems in the Asia and
Pacific region has been declining. Conversion of primary forests
to agricultural land has resulted in a marked decrease in primary
forests. Extensive coastal development and unsustainable exploitation
of marine resources have resulted in the destruction of many major
coastal habitats, including corals, mangroves, seagrasses, wetlands,
and salt marshes. Over 40% of the coral reefs and mangroves of
the region have disappeared over the last 40 years, resulting in
declining fish stocks. Freshwater ecosystems have been converted for
agricultural use and polluted with agricultural and urban waste, and
their natural flow has been disrupted by water storage for agriculture,
domestic use and hydropower. This has resulted in lower agricultural
yields, declining freshwater fish stocks, and reduced access to
clean drinking water.
One of the most widely used indicators being used to track the
state of biodiversity around the world is the Living Planet Index
(LPI), which can be regarded as an indicator of the health of the
planet’s ecosystems. The LPI reflects annual changes in the average
size of over 9,000 populations of mammals, birds, fish, reptiles,
and amphibians from 1970 to 2008. Within those 38 years, the
global LPI fell by 28%. For the tropical and southern regions of the
Indo–Pacific7 the LPI shows a decline of 64 % in key populations of
terrestrial and freshwater species over the same period (Figure 10).
The Living Planet Report 2012 (WWF 2012) has combined data from
different regions to show trends in the LPI for terrestrial, marine
and freshwater biomes and the world’s bio–geographic areas. This
makes it possible to interpret broad-scale trends in specific areas.
For example, the LPI for tropical regions is worse than for temperate
regions and the world as a whole. The reason for this rapid decline
in tropical species populations can be linked both to historical
patterns in land-use change and to a fairly recent increase in tropical
deforestation. This contrasts sharply with the general slowing
of deforestation in temperate regions (Millennium Ecosystem
Assessment [MEA] 2005a). The LPI also indicates steep declines in
the health of tropical marine and freshwater ecosystems.

7 The Indo–Pacific realm is only roughly equivalent to the region defined as “the Asia and
Pacific region” in this report (specifically Indo–Malaya, Australasia, and Oceania, but not the
northern People’s Republic of China, the Korean Peninsula, or Japan).
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Green turtles, Sipadan Island, Malaysia

Figure 10:
Global and
Indo-Pacific
Living Planet
Index (data
Zoological
Society of
London (ZSL)

1.2
1
Global Living
Planet Index

0.8
0.6

1.2

Confidence limits

0.4

1

Indio Pacific Living
Planet Index

0.2

0.8

1.2

Confidence limits

1

0
1970

0.6
1.2
0.8
0.4
1
0.6
1.2
0.2
0.8
0.4
1
0
0.6
0.2

1980

1990

2000

2008

33
1970

1980

1990

2000

2008

Forest ecosystems

forest ecosystems
While 61% of the
world’s population
lives in the Asia and
the Pacific, the
region has only 17% of
global forests.

Forests are a source of many economic resources and vital
ecosystems services. The value of primary forest products from
countries of Asia and the Pacific was calculated at approximately $34
billion in 2008, although the region continues to be a net importer
of such products (Food and Agriculture Organization of the United
Nations [FAO] 2010).
Forests are also a major source of fuel, as they provide firewood for
millions of mostly poor people. In Southeast Asia, firewood accounts
for 72% of all harvested wood. In South Asia, that figure stands at
93% (Asia–Pacific Forestry Commission [APFC] 2010). As the demand
for wood and other forest products increases so does the demand for
ecosystem services, such as the availability of clean water, and flood
prevention by forested watersheds.
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While 61% of the world’s population lives in the Asia and the Pacific,
the region has only 17% of global forests. With 23% of the world’s
population, South Asia, for instance, has only 2% of global forests
(APFC 2010). As a result, many South Asian countries have a forest
biocapacity deficit, meaning that they consume more forest products
per person than they are capable of producing from their own forest
resources (Figure 11).

Forest ecosystems

>20%

From 1990 to
2010, the area
of forest
in Indonesia
declined by
20% to around
24 million
hectares

With an average forest biocapacity of less than 1 gha of forest per
person, the forests of Asia are under extreme pressure to perform a
range of environmental and economic functions. In many parts of the
region, forests are not being used sustainably and are being converted
into agricultural land to produce commodities such as plantation
timber, vegetable oils, and biofuel. Global and regional demand for
timber and palm oil is responsible for much of the ongoing loss of
forest ecosystems and biodiversity in Asia.
Deforestation rates remain especially high in Southeast Asia. From
1990 to 2010, the area of forest in Indonesia declined by 20% to around
24 million hectares (ha), and in Myanmar by 19% to around 7.5 million
ha. In addition, the quality of much of the remaining forest is declining
due to poor forestry practices, uncontrolled logging and fire.
In 2007, the Intergovernmental Panel on Climate Change (IPCC)
confirmed that land use change, including deforestation, is the second
largest global source of anthropogenic greenhouse gas emissions,
accounting for 15-20 % of the global total (IPCC 2007). Southeast Asia
is currently responsible for 12% of total greenhouse gas emissions, 75%
of which can be attributed to land use change, including deforestation.
According to estimates, emissions in Southeast Asia are also rising
twice as fast as global emissions. (ADB 2009).
Despite ongoing losses of forested land, some encouraging signs for
forests are emerging in Asia. As shown in Figure 11, the annual rate
of loss of primary forests has declined and the growth of plantation
forests is increasing, especially in the People’s Republic of China
(PRC). From 1990 to 2010, the area of forest in the PRC increased by
32% to around 50 million ha.
Globally, the importance of forests in providing ecosystems
services has been more widely recognized in the past decade, with
57% of governments reporting that they have protected areas equal to
or above 10% of their land area (Convention on Biological
Diversity [CBD] 2010). Targets for further increasing the coverage
of terrestrial protected areas to 17% were also agreed in 2010 by the
193 parties to the CBD, and this is expected to provide significant
benefits for biodiversity conservation as well as a range of other
ecosystem services.
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Indian Oceans.

Fisheries and aquaculture in Asia and the Pacific play an important
role in providing food security and vital income. The ocean waters of
the Pacific in particular, are among the most productive and pollutionfree on Earth. They are home to the world’s largest stocks of tuna and
other species that underpin much of the region’s economy (Secretariat
of the Pacific Regional Environment Programme [SPREP] 2011).
The Association of Southeast Asian Nations (ASEAN) region has an
estimated 12 million registered fishers, many of whom depend on
part-time fishing for their basic livelihoods.
Across six Coral Triangle countries, at least 6 million people
are directly employed in primary capture fisheries or secondary
production. In 2007 the capture fisheries sector in Indonesia provided
employment for 2.2 million people (Asia–Pacific Fishery Commission
2010). In the Philippines, the fisheries sector provided direct and
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Coastal and marine ecosystems

75%

in east asia
almost 75% of
the population
of almost 2
billion lives in
coastal areas

indirect employment to over one million people, or about 12% of
the agriculture, fisheries and forestry sector workforce (Funge-Smith,
Staples, and Sugiyama 2004).
Unfortunately, rapid economic development and population growth
are increasing pressure on the region’s coastal and marine ecosystems.
In East Asia, almost 75% of the population of almost 2 billion lives
in coastal areas. Coastal development, unsustainable use of coastal
and marine resources, and environmental degradation have resulted
in a direct loss of many major coastal habitats, including mangroves,
seagrasses, wetlands, and salt marshes. As a result of these trends,
much of the natural capital that stabilizes and protects coastal areas
and maintains biodiversity, fish nursery habitats, and water quality
has been lost. Threats from climate change and natural hazards are
intensifying these concerns (Chou 2010).
The global demand for fish is one of the main threats to the region’s
marine resources. Overfishing and destructive fishing practices,
such as cyanide and dynamite fishing, not only deplete stocks, but
can also decimate marine biodiversity such as marine turtles and the
marine and coastal habitats that are necessary for healthy marine
ecosystems. Approximately 50% of coral reefs in Southeast Asia are
at risk from such practices. In the Philippines, this figure is as high
as 70%. These unsustainable practices are causing large declines in
fish stocks, in some cases as much as 40% in 5 years, especially in
the Gulf of Thailand and the east coast of Malaysia (Funge-Smith,
Staples, and Sugiyama 2004). Global fisheries production has been
declining since it peaked in the late 1980s (MEA 2005b). Most major
wild-caught fisheries resources have been depleted and the increased
production of fish from aquaculture is adding to pressure on coastal
habitats, especially mangroves and coral reefs. Shrimp aquaculture
in particular has been responsible for much of the conversion of
coastal ecosystems in the Asia and Pacific region, and the economic
and environmental sustainability of this development is in doubt (e.g.,
Mulekom et al. 2006).
In 2010, the new Strategic Plan for Biodiversity 2011–2020 was
endorsed at the 10th Conference of the Parties to the Convention on
Biological Diversity (CBD) in Nagoya, Japan. It consists of 20 new
biodiversity targets for 2020, termed the “Aichi Biodiversity Targets.
One of the targets is for at least 10% of coastal and marine areas to
be conserved through well-managed and well-connected systems of
protected areas by 2020 and integrated into the wider seascapes.
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Freshwater ecosystems

freshwater ecosystems
Freshwater ecosystems vary enormously across the Asia and Pacific
region, from major tropical river basins with their headwaters in the
Himalayas, to the inland wetlands of Australia’s Lake Eyre Basin.
Wetland ecosystems, including rivers, lakes, marshes, rice fields, and
coastal areas, provide many services that contribute to human wellbeing and poverty reduction.

25%

In South
Asia, 25% of
the world’s
population
depends on
about 4.5% of
the world’s
available water
resources

While the Asia and Pacific region has the world’s largest share of
renewable freshwater resources, it has the lowest availability of water
per capita. The region accounts for 38% of the world’s water resources,
while supporting about 60% of the world’s population. In South Asia,
25% of the world’s population depends on about 4.5% of the world’s
available water resources. Therefore, in many areas around the region
there is intense competition for available water supplies, including for
the many valuable ecosystem services provided by water (e.g., habitats
for native species, recreational and commercial fisheries, maintenance
of deltas, and natural floodplain fertility).
On average, about 11% of the region’s total renewable resources are
withdrawn annually, one of the highest rates in the world (Leadership
Group on Water Security in Asia 2009). Seasonal shortfalls in the
availability of water constitute another growing crisis in many parts
of the region. While effective water sharing arrangements will become
increasingly important, in many places, such as in countries in South
Asia and some states, as in India, sharing water has long been a
sensitive issue.
Water shortages are having severe ripple effects, given that roughly
70 percent of all water is consumed by agriculture and 12 percent by
energy production. In many places, more intense agricultural activity
may help meet food demands in the short term, but intensive farming
techniques may also drive up regional demand for water, further
impacting water security in some places.
In addition, the amount of water needed to produce energy is increasing
along with energy demand. For instance, in the PRC, declining water
availability has emerged as a major problem for the energy sector,
which uses one fifth of the PRC’s water consumption (Ivanova 2011).
Also, large-scale dams on Asia’s major river basins, such as the Yangtze
in the PRC and the Mekong River Basin, alter natural water flows, trap
nutrients and sediments, and block the passage of many freshwater
and marine species. The need to balance economic and environmental
flows has been gaining increasing recognition.
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Freshwater ecosystems

70%

70 percent of
all water is
consumed by
agriculture
and 12 percent
by energy
production

In some areas, climate change will further aggravate water shortages
by causing longer and more extreme droughts, further undermining
food security. In other areas, climate change will lead to extreme
rainfall events, thereby increasing the incidence of severe flooding.
In addition, the long-term effects of glacier melt under climate change
include reduced river flows that will reduce supply to downstream
countries and dry up some perennial sources of potable water and
irrigation.
Additionally, water quality in many countries of the region is in
decline, further worsening supply problems. The Challenges to
International Waters report (UNEP 2006) states that water pollution
and freshwater shortages are two of five serious global problems that
are expected to increase in severity by 2020. Root causes for pollution
are agricultural development, population growth, urbanization
and industrialization, and market and policy failures. Pollution
of freshwater leads to the loss of aquatic ecosystems and food,
particularly fish; to disease, such as a high incidence of cancer, blue
baby syndrome, blindness, and maternal and infant mortality; and
to negative economic impacts, such as high treatment costs to turn
polluted water into drinking water (Lall 2012).
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Regional initiatives
to sustain natural
capital
As Asia and the Pacific continues its rapid
economic growth, a key challenge for the region
is to find the green economy pathways that
will support further improvements in human
development, without dramatically increasing
its Ecological Footprint. To do so, it will be
important for nations to maintain natural
capital in order to safeguard biocapacity and
the continued flow of ecosystem services that
underpin human welfare.
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Regional initiatives

Maintaining natural capital through better governance,
natural resource management and proper investment
can help ensure that natural resources in the Asia
and Pacific region are used sustainably, and that the
ecosystem services essential to billions of people are
not compromised.
Often referred to as
the “Amazon of the
Seas”, the Coral Triangle
is the planet’s richest
center of marine life
and coral reef diversity,
covering a vast
area of ocean that
spans Indonesia,
Malaysia, the
Philippines, Papua
New Guinea, Solomon
Islands, and
Timor-Leste

Maintaining natural capital will also allow a greater share of the
economic benefit of natural resources to remain within the regional
economy, helping to alleviate poverty at the local, national, and regional
levels (Turner et al. 2012). Furthermore, investment and equitable
natural resource governance will help build the economic, social and
ecological resilience that will be needed to help the region withstand the
impacts of climate change.
ADB, WWF, and other partners are supporting Asia and the Pacific
countries as they cooperate on a regional level to manage their natural
resources and invest in natural capital. This section showcases major
initiatives in four regions that demonstrate how cooperative action to
improve the management of natural resources and ecosystems can make
a difference.

The Heart of Borneo
Straddling parts of Brunei Darussalam, Indonesia, and Malaysia, the
Heart of Borneo contains the largest remaining rainforest in Asia, with
a rich array of diverse natural habitats and huge carbon stocks. With one
conservation vision, the three countries agreed under the joint Heart of
Borneo Initiative (HoB), to cooperate to promote people’s welfare, and
to improve the management of forest resources and the conservation of
a network of protected areas, productive forests and other sustainable
land-uses. Through regional, national and sub-national actions
plans and partnerships, various approaches are being developed and
implemented, including facilitation of multi-stakeholder dialogues,
expansion of protected areas, mobilization of sustainable financing and
introduction of sustainable business practices.

The Coral Triangle
Often referred to as the “Amazon of the Seas”, the Coral Triangle is the
planet’s richest center of marine life and coral reef diversity, covering
a vast area of ocean that spans Indonesia, Malaysia, the Philippines,
Papua New Guinea, Solomon Islands, and Timor-Leste. United in their
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commitment to address threats to the region associated with overfishing,
pollution, and climate change, the six Coral Triangle countries established
the Coral Triangle Initiative on Coral Reefs, Fisheries and Food Security
(CTI-CFF), which has produced important collaborative action plans to
sustainably manage the region for future generations. Key areas of focus
include managing priority seascapes and networks of marine protected
areas, applying ecosystem based approaches to fisheries management,
addressing climate change, and protecting threatened species.

GMS

The Greater Mekong Subregion
The Greater Mekong Subregion (GMS) is one of the most biologically
diverse places on the planet and is home to numerous endangered
species. The Mekong River Basin is also the richest river basin in the
world in terms of fish stocks, and its productivity is directly linked to
the livelihoods of people in the region. Recognizing the enormous
importance of the region’s natural capital, the six countries of the GMS
– Cambodia, the People’s Republic of China (PRC), Lao PDR, Myanmar,
Thailand and Viet Nam agreed to enter into a regional collaboration
on the environment and established the Core Environment Program−
Biodiversity Conservation Corridors Initiative (CEP-BCI). With the goal
of a poverty-free and ecologically rich GMS, the countries are undertaking
a range of activities to improve natural resource management, biodiversity
conservation and climate resilience. Numerous other programs are also
being implemented with support from various partners, contributing to
a comprehensive approach to sustaining natural capital in the region.

The Greater
Mekong
Subregion is
one of the most
biologically
diverse places
on the planet
and is home
to numerous
endangered The Living Himalayas
“Living Himalayas”, which is a part of the biologically rich Eastern
species The
Himalayan mountain range, extends across India, Nepal, Bangladesh

and Bhutan. It is the source of fresh water for one billion people and
feeds seven major rivers, including the Ganges and Brahmaputra. While
the natural resources of the region are vital for the livelihoods of local
people, mountain ecosystems are under severe threat from increasing
human populations and haphazard infrastructure development. Climate
change is accelerating the melting of glaciers, which will have major
impacts on fresh water and energy security. To address these issues, the
four countries recently adopted a “Framework of Cooperation” to build
resilience to climate change in the Eastern Himalayas. The framework
outlines key areas of cooperation, covering issues such as conservation
of biodiversity, energy, food security and livelihoods, and natural
freshwater systems.
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living himalayas

CAMBODIA

Bangladesh, Bhutan,
India and Nepal

BRUNEi
darussalam

Value

Actions

•	Source of fresh water
for 1 billion people

•	securing biodiversity
and ensuring its
sustainable use

•	30% of all plants and
reptiles and 40% of all •	ensuring food security
amphibians are unique
and securing livelihoods
to the region
•	securing Himalayan
•	Indian Himalayas
natural freshwater
hold amount of
systems
carbon roughly equal
• ensuring energy
to total annual Asian
security and
carbon emissions
supporting alternate
from fossil fuels
technologies

1 billion
source of fresh
water for
1 billion people

60 Million
Livelihoods of 60
million people depend
on the Mekong river
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malaysia

INDONESIA

Timor-Leste

greater mekong subregion
Cambodia, the PRC, Lao PDR, Myanmar,
Thailand, and Viet Nam
Value

Actions

• 1,231 new species were
discovered between
1997 and 2008

•	Restoring biodiversity
conservation corridors

• 	The largest inland
fishery in the world
($1.4-3.9 billion USD/
year)
• Livelihoods of 60
million people depend
on the Mekong River
• About 100 million
hectares of forests
capturing globally
significant carbon
stocks

•	Mainstreaming
environment in planning
through tools such as
Strategic Environmental
Assessments and
Environmental
Performance
Assessments
• Establishing Sustainable
financing incentives
such as REDD+ and PES
• Promoting Sustainable
hydropower.

heart of borneo
Brunei Darussalam, Indonesia and Malaysia
Value
• The largest contiguous
forest area remaining
in Southeast Asia
(22 million ha)
• 6% of the world’s
total biodiversity
• Average of 3 new
species discovered
per month
• Vast range of
ecosystem services

including climate
regulation through
carbon storage and
sequestration (the
HoB landscape stores
an estimated 3.2
billion tonnes of
carbon)
• $1.2 billion tourism
	industry in Sabah
with more than 2
million visitors
per year
Actions

papua new guinea

solomon islands

HoB Strategic Plan
of Action:
• Transboundary
Management

• Protected Areas
Management
• Sustainable Natural
Resource Management
• Ecotourism
Development
• Capacity
Building

22

22 million ha
of rainforest
–- the largest
contiguous forest
area remaining in
Southeast Asia

coral triangle
Indonesia, Malaysia, Papua New Guinea,
the Philippines, Solomon Islands, and Timor-Leste
Value
• 120 million people
depend directly on
local marine and
coastal resources
•	Total value of
international fisheries
exports from CT
countries $3.8 billion
• Home to 3,000 species
of fish and 37% of all
coral reef fish species

•	Home to six of the
world’s seven species
of marine turtles
and a majority of the
planet’s mangroves
(and 51 of the 70 world’s
mangrove species)
Actions
CTI-CFF Regional
Action Plan:

•	Ecosystem Approach
to Management of
Fisheries (EAFM)
• Marine Protected
Areas (MPAs)
•	Climate change
adaptation measures
• Improvement of
threatened species
status

$3.8

$3.8 Billion
Total value of
international
fisheries
exports from
ct countries

•	Designation and
management of priority
seascapes

The boundaries, colors, denominations, and any other information shown on the map do
not imply any judgment on the legal status of any territory, or any endorsement or acceptance
of such boundaries, colors, denominations, or information
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The heart of borneo
Representing approximately 30% of Borneo’s land
area, the Heart of Borneo contains the largest
trans-boundary expanse of tropical forest in
Southeast Asia, with more than 22 million hectares
(ha) extending across the countries of Brunei
Darussalam, Indonesia, and Malaysia. Home to an
astounding 6% of the world’s total biodiversity, from
orangutans to the world’s largest flower, it is one of
the richest ecological treasure troves on the planet.
Since 1995, more than 600 new species – an average
of 3 per month – have been discovered here (WWF
2011a). HoB is a prime example of a coordinated
transboundary approach in which a green economy
vision—as outlined in the HoB Declaration—is being
transformed into reality. The value of HoB’s natural
capital to economies and people’s wellbeing are
highlighted in the report ‘Heart of Borneo:
Investing in Nature for a Green Economy’
(www.hobgreeneconomy.org).”

The Heart of Borneo

Economic Value of Natural Capital
The natural capital of the Heart of Borneo is essential to meeting
the overlapping goals of economic growth, poverty alleviation
and energy and food security across the region (WWF and
PricewaterhouseCoopers [PwC] 2011). The region’s healthy forested
ecosystems provide a range of valuable services for local and national
economies and for the island’s people8.

70%

For instance, the mountainous forests of the region help ensure clean
water supplies for Borneo’s inhabitants. Of the 20 major rivers in
Borneo, 14 emanate from mountainous forestland and cover nearly
70% of the island. The rivers are crucial for industry, agriculture and
energy generation. They also provide clean drinking water and are an
important means of transport in Borneo. When the forests are lost or
degraded, there are higher risks of unpredictable floods and droughts,
threats to shipping, and damage to industrial, agricultural and
domestic water supplies. The forests and peatlands of Borneo are also
effective carbon stores. However, most of this carbon is being released
by deforestation and land degradation (Paoli et al. 2010).

Of the 20
major rivers Threats to Natural Capital
in Borneo, 14 As shown in Figure 13, Borneo lost an average of 850,000 ha of forest
year between 1985 and 2005 (WWF 2005). If this trend continues,
emanate from every
forest cover will drop to less than a third by 2020. Deforestation in
mountainous Indonesia and Malaysia currently accounts for more than 80% of the
total carbon emissions, or more than 2.5 gigatons of carbon
forestland and countries’
per year (USAID 2008). This equals almost four times the annual
cover nearly 70% emissions from the global aviation industry. Much of this deforestation,
the resulting emissions, are due to conversion of forestland to palm
of the island and
oil plantations, along with forestry and mining activities.
Palm oil plantations
One of the biggest drivers of deforestation in Southeast Asia is the
growth of oil palm plantations in response to global demand for palm
oil, the most important tropical vegetable oil in the global oils and
fats industry. In 2008, palm oil production in Borneo stood at 16.5
million tons, more than a third of Indonesia’s and Malaysia’s combined
production. Together the two countries produce more than 85% of the
global palm oil supply. Since 2000, the total planted area in Borneo
has increased by around 5% per year in Malaysia (MPOB 2009), and by
9% per year in Indonesia (Indonesian Commercial Newsletter 2009), a
total of 3.6 million ha in 2008 in Borneo alone (WWF and PwC 2011).
8 A n assessment of the economic value of the natural capital of the Heart of Borneo is underway
and will provide a framework for developing green economy initiatives.
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An analysis of land-cover data compiled by the United Nations Food
and Agriculture Organization (UN FAO) found that during the period of
1990–2005, at least 55% of palm oil expansion in Malaysia and 56% of
that in Indonesia occurred at the expense of forests (Koh and Wilcove
2008). Due mainly to the high levels of carbon released by the conversion
of tropical forests and peatlands to palm oil plantations, the growth of this
industry is also a major component of Malaysia and Indonesia’s carbon
footprint (Dewi et al. 2009).
Forestry and mining

2000

2005

Forestry is an important source of revenue for Indonesia and Malaysia.
In 2008, export revenues totaled $6.7 billion and $6.8 billion,
respectively. Forestry provides income for rural communities, employing
more than 300,000 in Malaysia and 500,000 in Indonesia. Plans for
economic development also prioritize the exploitation of energy resources
-especially coal- to help meet growing domestic and export market
demands. Kalimantan holds 53% of Indonesia’s 4,300 million tons of
recoverable coal reserves, and Sabah and Sarawak hold 99% of Malaysia’s
1,724 million tons of coal deposits. Borneo also holds rich metal and
mineral resources, including tin, copper, gold, silver, coal, diamonds,
and different types of sand and stone. Together, the forestry and mining
sectors are one of the main contributors to forest loss in Borneo.

Heart of Borneo Declaration and Strategic Plan of Action
2010

2020

Figure 13: Past and
projected forest loss
on Borneo.
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In February 2007, the governments of Brunei Darussalam, Indonesia
and Malaysia signed the Heart of Borneo Declaration (WWF 2007).
This agreement committed the three governments to one conservation
vision to ensure the effective management of forest resources and the
conservation of a network of protected areas, productive forests, and other
sustainable land uses. The main objectives are to improve the welfare of
the island’s population and protect the island’s forests and biodiversity.
This represents a bold step towards large-scale nature conservation and
the sustainable use of natural resources in this region. The declaration has
led to a regional strategic plan of action and to national plans that guide
actions over multiple sectors in each of the three countries. The Heart of
Borneo also benefits from having governance bodies that represent a range
of sectors and that are responsible for driving environmental conservation
and socioeconomic development in each of the three countries.
The declaration and the action plans, together with the governance
groups, have received international acclaim for designing effective green
development strategies that promise to deliver lasting and balanced
environmental, economic and social benefits. For example, both the

The Heart of Borneo

Forestry provides
income for rural
communities,
employing more
than 300,000 in
Malaysia and
500,000 in
Indonesia

Central and East Kalimantan Provinces of Indonesia have developed
low carbon growth and prosperity plans, while the State of Sabah in
Malaysia has recently committed to a green economy framework and
a state-wide plan for Reducing Emissions from Deforestation and
Forest Degradation (REDD+). Brunei Darussalam is also working on
diversifying its economy.
In addition, policies and practices have been improving, paving the
way for innovative initiatives such as payment for ecosystem services
(PES) in Kalimantan, public–private conservation programs in Brunei
Darussalam, and the provision of incentives to jump-start investment
in renewable energy in Malaysia. Further examples of innovative
practices are discussed below.
Establishing multi-stakeholder dialogues
The three governments have collectively and individually developed
forums and dialogues with key development partners, including
multilateral organizations such as ADB, the United Nations
Development Programme (UNDP), and the United Nations
Collaborative Programme on Reducing Emissions from Deforestation
and Forest Degradation in Developing Countries (UNREDD), as well
as bilateral agencies from Norway, Sweden, Australia, the European
Commission, Europe, Asia, North America, and others. WWF has
supported these dialogues in order to make sure that technical,
financial and policy support are provided for the agreed priorities of the
Heart of Borneo programs.
The international conference, “Heart of Borneo and Green Economy—
Engaging Business for Environment”, hosted by the State Government
of Sabah, Malaysia, in November 2011, was one such example. It
successfully showcased efforts in the Heart of Borneo to develop
strong government and business leadership in order to create a more
sustainable future for the Asia and Pacific region.
Mobilizing “green” incentives and financing arrangements
In order to ensure the sustainability of the actions promoted by
the Initiative, a range of financial incentives and benefit-sharing
mechanisms are being developed. For example, approaches and
financial mechanisms for Reducing Emissions from Deforestation and
Forest Degradation and other actions to conserve and enhance carbon
stocks (REDD+) are being piloted. Under REDD+, forest managers
in developing countries are compensated when the forests provide
global benefits by reducing concentrations of carbon dioxide in the
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atmosphere. This provides additional incentives for the protection
and management of forests. In the Heart of Borneo, with its large
and important forest resources and carbon stocks, REDD+ financing
offers an immediate investment opportunity that addresses forest
conservation as well as climate change mitigation (ADB 2010).

$28.5
million

investment to
help protect
tropical
forests in
three districts

Currently, there are several initiatives underway that support REDD+
investments targeting the Heart of Borneo, including new programs
funded by the Global Environment Facility (GEF), ADB, the United
Nations Development Programme (UNDP), the Norway–Indonesia
REDD+ Partnership, the Kalimantan Green Corridor project with
support from several United Nations agencies, and the Forest
Investment Program in Indonesia.
In September 2011, Indonesia and the United States signed an historic
debt-for-nature swap agreement that will result in a new $28.5 million
investment to help protect tropical forests, cut greenhouse gas emissions
caused by deforestation, and support biodiversity conservation in three
districts of Kalimantan in Indonesia. This debt-for-nature-swap—the
first of its kind with a REDD+ focus—allows Indonesia to reduce some
of its debt in exchange for its support for investment-financed activities
aimed at conserving its tropical forests and biodiversity (WWF 2011b).
The agreement will also bolster economic growth and benefit local
communities while investing in various measures that reduce forest
destruction, such as better land-use planning, improved productivity of
degraded lands, and more effective management of protected areas.
Another approach that looks promising is the use of watershed service
payments to maintain the forests and watersheds in the Heart of
Borneo. Forested watersheds provide numerous benefits, such as water
purification, flood control and fresh drinking water. Under the scheme,
payments are made to owners or managers of forested lands that
provide water-related ecosystem services -including traditional owners
and indigenous peoples- to encourage them to better manage and
conserve those forests. Often, beneficiaries downstream make payments
to the upstream forest owners or managers (Hanson, Talberth, and
Yonavjak 2011).
An ongoing WWF/CARE/International Institute for Environment
and Development (IIED) initiative in the Kapuas Hulu district (West
Kalimantan, Indonesia), uses such an incentive scheme to improve
watershed management, as it assists villages to better plan and carry
out development programs. Potential buyers of the watershed-related
services include the Public Water Service, other districts along the
Kapuas River, the provincial government, and industry, while the sellers
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of the watershed management service are communities living in
and around Betung Kerihun National Park.
Similar approaches are being developed in Sabah, Malaysia, including
REDD+ programs to improve the management of forest reserves
and corridors, and to reduce emissions that result from activities
such as deforestation and land use. Additionally, the 10th Malaysian
Plan, an economic blueprint for Malaysia’s national budget to 2015,
acknowledges that proper valuation of Malaysia’s environmental and
ecological resources is key to making sure these resources are used
sustainably (Prime Minister’s Department of Malaysia 2010). One way
the government is doing this is by focusing on the link between the
preservation of ecosystems and business operations. Translating the
national growth priorities into initiatives and activities at the local
level in Sarawak and Sabah is part of the blueprint for sustainable
growth in both states.

4
MILLION

There are an
estimated 4
million ha of
protected
areas within
the Heart of
Borneo, with
more than 1
million more
hectares
planned

Expanding protected areas to include areas which provide
for multiple ecosystem services
Well-managed protected areas are at the core of the Heart of
Borneo program. There are an estimated 4 million ha of protected
areas within the Heart of Borneo, with more than 1 million more
ha planned. The two largest national parks on the island of Borneo
are found in the Heart of Borneo, namely Kayan Mentarang in East
Kalimantan Province and Betung Kerihun in West Kalimantan
Province. The protected areas that run across the three countries
are linked through forest corridors and conservation landscapes.
The network of functioning nature reserves, parks, and responsibly
managed logging concessions vastly improve chances that the Heart
of Borneo can meet its ecological and economic needs. The protected
areas provide ecosystem services for tourism, sustainable timber, nontimber forest products, drinking water, and carbon storage. Through
the Heart of Borneo Trilateral Strategic Plan actions, the governments
of Brunei Darussalam, Indonesia, and Malaysia have agreed to
identify, assess and establish trans-boundary conservation zones in
order to strengthen the management of the protected areas for both
natural and cultural heritage values, water catchments capacity, and
preservation of biodiversity.
The management of protected areas and conservation landscapes
within the Heart of Borneo are, however, facing numerous challenges.
Due to their often-remote location, many of the protected areas do not
have fully mapped boundaries, or management plans approved by all
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the stakeholders. This is also true for the protected areas that adjoin
the international boundaries. This lack of clarity can lead to competing
land use claims or disputes over access rights. Another challenge is lack
of funding, which severely limits management, training, monitoring
and enforcement capacities in protected areas. These deficiencies
weaken the viability of protected areas and pose real challenges to
ensuring that the conservation landscapes within the Heart of Borneo
provide the many ecological, economic, and social benefits that are
expected of them.

8%

8% of the
area that was
allocated as
concessions
in the Heart
of Borneo
produced
certified
sustainable
timber or palm
oil in 2011

Encouraging sustainable business practices
A number of green development activities can help attract domestic
and foreign investment from both the public and private sector and
improve the quality of the environment and the well-being and
prosperity of local inhabitants. These include generating renewable
energy, bio-prospecting, ecotourism, and trade in forest carbon
and other ecosystem service markets.
One practice that is gaining traction in the region is the establishment
of markets for sustainable timber and palm oil. Associations have been
established to address the need for certification and verification of the
supply chain for these products, such as the Forest Stewardship Council
and the Roundtable on Sustainable Palm Oil (RSPO).
Formed in 2004, the RSPO is an association of palm oil producers
and traders, consumer goods manufacturers, retailers, banks and
investors, and environmental or conservation organizations, that
focuses on developing and implementing global standards for
sustainable palm oil. Plantations that produce sustainable palm oil
grow palm trees on degraded land instead of in areas with primary
forest. An initiative called The Green Business Network is providing a
platform to rally the private sector to adopt more sustainable business
practices. A useful tool, the Palm Oil Buyers Scorecard (WWF 2011c)
has been developed by WWF to measure the performance of a number
of major retailers and consumer goods manufacturers to determine
if they are acting responsibly.
All of these initiatives are encouraging consumers and companies to
buy and source sustainable palm oil in order to increase the size of the
market and reduce conversion of primary forest to palm oil plantations.
Already, thanks to private sector efforts alone, 8% of the area that was
allocated as concessions in the Heart of Borneo produced certified
sustainable timber or palm oil in 2011 (WWF 2011d10).
10. 40% of the area of Heart of Borneo consists of concessions, which are available for the private
sector for forestry, palm oil, and mining projects.
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Mangroves split level. Banggi, Kudat, Malaysia
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The coral triangle
The Coral Triangle is the global center of marine
biodiversity, holding the highest diversity of corals,
fish, crustaceans, mollusks and marine plant
species in the world. The region offers a complex
mix of diverse habitats, including more mangroves
than anywhere on the planet and vast coral reef
ecosystems. These habitats support a staggering
array of marine life.

The Coral Triangle

The region is home to 76% of all known coral species
and 3,000 species of fish, including commercially
valuable yellowfin, skipjack and bigeye tuna that
migrate and spawn in these tropical waters. Twentyseven species of marine mammals can be found there,
including dolphin, whale, and the endangered dugong.
The coasts also provide nesting and foraging grounds
for six of the world’s seven species of marine turtles.

Economic Value of Natural Capital

27

there are
27 species of
marine
mammals,
including
dolphin,
whale, and the
endangered
dugong

One-third of the inhabitants of the Coral Triangle– more than 120
million people– depend directly on local marine and coastal resources
for their income, livelihoods, and food security, and fish is a major
source of protein in local diets. The total value of international fisheries
exports from Coral Triangle countries in 2009 was approximately
1.35 million tons, worth nearly $3.8 billion (Fish Stat Plus 2009). This
represents approximately 3.9% of the total value of the year’s global
fisheries exports.
The region’s tuna industry, one of the largest in the world, is estimated at
$1 billion annually, with high-volume exports to Europe, North America,
and Asia. In 2009, more than 1.27 million tons of the principal market
species of tuna were caught in the waters of the Coral Triangle (Fish Stat
Plus 2010). Tuna, along with some other economic species, spend parts
of their juvenile stage within the region before migrating to other areas
within the Western and Central Pacific Ocean, which provides 11.2% of
global fish catch (FAO 2008).
Home to 37% of the world’s coral reef fish species and more than half of
the coral reef fish species in the Indo-Pacific region, the Coral Triangle
also benefits from a lucrative trade in live reef food fish (i.e. - fish
captured on coral reefs and sold live for human consumption). In 2009,
this trade was valued at more than $800 million annually (WWF, 2009).
Representing an even larger economic value, the marine wonders of the
Coral Triangle attract tens of millions of visitors who spend major dollars
to dive in the regions vast coral reefs or laze on a local beach. The Pacific
Asia Travel Association pegs nature-based tourism in Coral Triangle
countries at US $12 billion annually, with earnings shared by travel
operators, tour guides, hotels, diving operations, and countless other
businesses (Pet-Soede et al. 2011).

55

philippines

CTI-CFF Implementation Area

Examples of decline

malaysia

indonesia

Timor-Leste

Indonesia
The boundaries, colors,
denominations, and any other
information shown on the
map do not imply any
judgment on the legal status
of any territory, or any
endorsement or acceptance
of such boundaries,
colors, denominations,
or information

Decline in shrimp
catch from 500 kg/
GT to 250-300 per
year over past 2
decades

papua
new guinea
solomon
islands

WESTERN equatorial
region of the western
and CENTRAL PACIFIC
OCEAN
Decline in spawning
biomass of bigeye
tuna 80 % and of
yellowfin tuna 70%
over past 60 years

sabah, malaysia
Decline in live reef
food fish species:
Napoleon wrasse
estimated 78% over
past 8 years

Threats to Natural Capital
The increasing demand for fish, both globally and within the region has
put these resources under stress. Overfishing, destructive fishing
practices, harvesting of threatened and protected marine species, coastal
development, and urbanization, together with climate change, have led
to spectacular declines in natural capital. In the past 40 years, over 40%
of the coral reefs and mangroves of the region have disappeared (WWF
2009a). As these ecosystems provide the habitat and breeding grounds
for many fish species, there has also been a significant decline in fish
stocks. For example, 79% of spawning aggregations of reef fish have
stopped forming or are in decline in the Asia and Pacific region (Sadovy
de Mitcheson Y et al. 2008). The development of aquaculture activities
has also adversely affected the coastal environment, with large tracts
of mangrove forests, swamps, wetlands, and even agricultural lands
converted to aquaculture farms which contribute to coastal and marine
pollution (UNEP/COBSEA 2010).
Climate change is now joining and intensifying the stresses that
are affecting Coral Triangle ecosystems and people, threatening to
undermine livelihoods and stability in a region that relies heavily on
natural resources. In 2009, WWF commissioned leading climate
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>50%

change scientists to look at what kinds of impacts might be in store for
the Coral Triangle’s natural systems and people in the future. They found
that if current climate trends continue, the ability of reef systems to
provide food for coastal populations is predicted to decrease by 50% by
2050, and as much as 80% by 2100 relative to today’s levels. Increases in
seawater temperature will damage coral reefs, which are highly threatened
by small surges in ocean temperatures. Coastal ecosystems are being
degraded by warming, acidifying, and rising seas, which could cause
the reef systems in the Coral Triangle to disappear and are putting more
pressure on coastal communities and freshwater supplies. More violent
weather events are predicted, causing floods, landslides, and severe
storms in some areas and crippling drought in others (WWF 2009).

if current
climate trends
continue, the
ability of reef
systems to
provide food
for coastal
populations is The Coral Triangle Initiative on Coral Reefs,
predicted to Fisheries and Food Security
decrease by In 2007, the governments of Indonesia, Malaysia, Papua New Guinea,
the Philippines, Solomon Islands, and Timor-Leste launched the Coral
50% by 2050 Triangle Initiative on Coral Reefs, Fisheries and Food Security (CTI–CFF) .
11

Under this initiative, all six governments collaborated on developing
a regional plan of action (RPOA) and national plans of action, designed to
guide the implementation of future activities on country and local levels.
At the CTI-CFF Leaders’ Summit, held in Manado, Indonesia in May
2009, heads of state from the six governments signed a historic inter-state
agreement adopting the RPOA.
Collectively, the plan provides a framework for addressing threats
to the natural capital of the Coral Triangle region and has resulted in
a number of activities showing early signs of success, some of which are
described in the following sections.
Designating and managing priority seascapes
One of the goals of the RPOA is to identify and designate priority
seascapes as a focus for cooperative management and targeted
investments. The Sulu–Sulawesi Marine Ecoregion (SSME) has
been recognized as one of these seascapes, and the governments of
Indonesia, Malaysia and the Philippines have worked together to develop
comprehensive action plans to address threats to the SSME’s diversity and
productivity. A Seascapes Guidebook has also been prepared by the
non-profit organization Conservation International and its partners to
provide guidance in the implementation of the Seascapes concept. It is
11. T
 he Initiative is supported by the governments of Australia and the United States, ADB, the
GEF, Conservation International (CI), The Nature Conservancy (TNC), and WWF. Under the
umbrella of a GEF cofinanced CTI –CFF Program, three other partners are also involved—
UNDP, FAO, and the World Bank.
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now the focus of a series of planned regional exchanges between the six
countries (Atkinson et al. 2011).
Applying the ecosystem approach to management of fisheries
and to other marine resources
Ecosystem-based
approaches to
fisheries management
(EAFM) aim to ensure
that fisheries are
planned, developed
and managed in a
way that addresses
the needs and desires
of today’s societies
without jeopardizing
the options for
future generations to
benefit from marine
ecosystems
(FAO, 2011).

Ecosystem-based approaches to fisheries management (EAFM) aim to
ensure that fisheries are planned, developed and managed in a way that
addresses the needs and desires of today’s societies without jeopardizing
the options for future generations to benefit from marine ecosystems
(FAO, 2011). In practice, this means building increased understanding
of the interactions among different components of marine ecosystems
such as fish, people, habitats and climate to enable fisheries to be better
managed (USAID, 2011).
One of the major challenges for the region is to enforce biodiversity
regulations and control illegal, unreported and unregulated (IUU)
fishing. This includes trans-boundary issues such as overfishing, illegal
cross-border fishing, and bycatch, the unintended catch of non-target
species in fisheries of protected and endangered species. A number of
development partners have joined forces to do work in these areas.
For example ADB, with cofinancing from the GEF, is implementing
two projects on “Strengthening Coastal and Marine Resources
Management in the Coral Triangle”, one in Southeast Asia and the
other in the Pacific. The projects will support research and application
of monitoring and surveillance systems and will oversee the creation
of a transboundary plan for IUU fishing of endangered species. In
accordance with the FAO International Plan of Action to Prevent, Deter,
and Eliminate Illegal, Unreported and Unregulated Fishing (FAO 2001),
the projects aim to strengthen collaboration between national agencies
that manage fisheries and the environment, and police and navies.
Efforts are underway to create joint enforcement programs with better
data and knowledge-sharing among Coral Triangle countries, and to
have IUU fishing recognized as a transnational organized crime with
increased prosecutions. The projects are also promoting hands-on
approaches to supporting enforcement, such as introducing national and
independent on-board observer programs, and encouraging the use of
vessel monitoring systems to monitor the activities of large-scale and
transboundary fishing fleets.
Bycatch is also a major problem in the Coral Triangle and it is impacting
on species such as endangered marine turtles, which are being killed
because of practices such as tuna longline and shrimp trawl fishing.

58

© Jürgen Freund / WWF-Canon

Fisherman pulling up a newly caught yellowfin tuna by hook and line, Indonesia
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This is not just a conservation issue, but represents a major economic
imperative as the marketplace is increasingly demanding sustainablycaught seafood and has given rise to some promising activities involving
WWF, the private sector and communities.
Bycatch reduction and best management practices were important
themes at the first Coral Triangle Fishers Forum held in 2010 in
Indonesia, which brought together diverse stakeholders to discuss major
fisheries issues. The Fishers Forum produced a series of commitments
from industry, regional technical organizations and WWF, which
included a pledge by three major fishing companies to join the regional
Seafood Savers Program and an agreement by the Fisheries Research
Institute of Philippines to promote further
research to improve bycatch management efforts in the Coral Triangle.
Some key issues identified during the Fishers Forum were later included
in a circle-hook policy brief developed by WWF for the Coral Triangle
region, which focuses on innovative new bycatch technology
as highlighted in Box 2.

80%

circle hooks
can reduce
the hooking
rate of marine
turtles by as
much as 80%

Box 2. Technological Solutions to Bycatch
Measures exist to effectively lessen the impacts on marine
turtles of longline fisheries, with relatively few, if any, negative
economic impacts on fishing communities. Studies have
confirmed that the use of “circle” or “C” hooks—hooks which
are sharply curved back in a circular shape—can reduce the
hooking rate of marine turtles by as much as 80 % compared to
traditional longline hooks, leading to significant reductions in
mortality rates. C hooks have also been found to be less prone
to swallowing compared to traditional hooks, improving posthooking survival of marine turtles.
Another innovation, the turtle excluder device (TED), is a
simple device that consists of an escape hatch at the back of
shrimp trawls. The TED makes it possible for turtles to easily
escape from a slow death. For smaller non-target species, the
juvenile trash excluder devices (JTEDs) exclude objects smaller
than the target species. In addition to preventing sea turtles
from drowning, TEDs and JTEDs protect marine biodiversity
by allowing other species to escape from trawl nets, benefiting
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inshore fishing communities. WWF is promoting TEDs in the
Sorong shrimp trawl fisheries in Indonesia that supply a major
Japanese fish company, and circle hook trials and partnerships
on developing bycatch best practices are underway with tuna
longline fleets in Indonesia, the Philippines, and now in Papua
New Guinea, Fiji, and Viet Nam. These projects also include links
with retailers and suppliers. (WWF 2011f).

70%

Thanks to
certification,
eight tuna
canners
accounting
for 70% of the
world market
have committed
to making
management of
the world’s tuna
fisheries more
sustainable

To identify options to address bycatch, WWF sponsored a Tuna Think
Tank in August 2010, which produced five prototype projects12 to
reduce the harvest and use of juvenile tunas, and a fund-raising and
partnership drive has been launched to expand the tuna-tagging
program (WWF 2010). WWF is also mobilizing stakeholders from the
retail sector and the fishing industry to make the supply chain of tuna,
shrimp, and live reef fish more sustainable.
A sound economic argument is a powerful driver of change in this
regard, as evidenced by eco-labeling and independent certification
programs that use market incentives to expand sustainable fishing
and seafood production. There is a growing demand in the retail and
consumer markets of key importing nations for more sustainably
produced seafood, compelling the industry to adopt more sustainable
fishing practices. Moreover, with increasing consumer demand for
sustainably caught seafood, the onus is on suppliers to verify that
their products meet certain standards.
Especially regarding wild-caught fish, many large retailers are now
demanding that products carry a reliable eco-label such as that of
the Marine Stewardship Council (MSC13). In addition, WWF has
established a “gold” standard for assessing whether a fishery is wellmanaged and sustainable, aiming to encourage consumers to make
more responsible choices and to send a signal to the marketplace.
Thanks to certification, eight tuna canners accounting for 70% of the
world market have committed to making management of the world’s
tuna fisheries more sustainable.

12 T
 he five prototypes identified are (i) business-driven approaches to stop canning juveniles, (ii)
financial incentives and cap-and-trade, (iii) documentary film, (iv) “get a new net” program, and (v)
fish attraction devices (FADs) to tourist attraction devices (TADs).
13 T
 he MSC was established in 1997 by WWF and Unilever to certify sustainably produced fish. See
http://www.msc.org/.
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Establishing and managing marine protected areas
The development of marine protected area (MPA) networks in all six
Coral Triangle countries is an important step toward maintaining the
region’s ecosystems and biodiversity.
Well designed and effectively managed MPA networks can contribute
to food security, livelihoods and lifestyles. These networks help protect
key areas for fisheries such as spawning and nursery areas, safeguard
habitats and species that attract marine tourism, and stop degradation
of ecosystems that allow communities to better withstand the effects of
climate change and natural disasters. The creation of a regional MPA
network would maximize protection of the full range of fish, turtles
and marine mammals.
The development of
marine protected
area (MPA) networks
in all six Coral
Triangle countries
is an important step
toward maintaining
the region’s ecosystems
and biodiversity.

Key to an effective operation of MPAs is sustainable financing. A
combination of payment for ecosystem services (PES) schemes and
ecotourism projects can potentially cover the costs of managing a MPA.
In the Philippines the WWF-sponsored Donsol project, which allows
tourists to swim with whale sharks in the wild, is a successful example
of how ecotourism can contribute to the conservation of the marine
ecosystem and generate income for the local community.
Under the CTI-CFF, a number of projects are supporting the
development of MPA networks, and a regional exchange between the
six countries was held in July 2010 and March 2012 to discuss the
design and operation of MPA networks and systems. An MPA
Learning Network is being established to discuss and test various
solutions towards achieving the MPA goals of the CTI-CFF Regional
Plan of Action.
Developing and applying climate change adaptation measures
Addressing the expected impacts of climate change is another important
component of the CTI-CFF. To date, a region-wide Early Action Plan for
Climate Change Adaptation Measures has been prepared to help develop
a common understanding of what climate change adaptation entails
and to identify the most important adaptation measures that should be
taken across the Coral Triangle countries.
In line with this plan, projects supported by a number of development
partners are being developed and implemented. For example, ADB, with
funding from the GEF’s Special Pilot on Adaptation, aims to bolster
the resilience of MPAs, coastal and marine resource systems, fisheries,
and associated ecosystems to the effects of climate change and other
threats. This will include undertaking vulnerability assessments that
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halting the
decline and
potential
extinction of
populations
of sharks,
sea turtles,
seabirds, marine
mammals,
corals,
seagrasses,
mangroves

identify which coastal areas are especially at risk to sea-level rise, storm
surges, and flooding, in order to support better planning processes
and community-based projects in participating countries. The USAID
Coral Triangle Support Program has also recently developed a Climate
Change Adaptation Toolkit, and is supporting the development of
climate change adaptation plans at national and local levels.
Improving the status of threatened species
The CTI – CFF Regional Plan of Action envisions halting the decline
and potential extinction of populations of sharks, sea turtles, seabirds,
marine mammals, corals, seagrasses, mangroves and other identified
threatened species by 2015. Conservation action plans will be
developed for each species, building on the regional and national action
plans. The issues surrounding species protection are complex, not
least because they have multilateral dimensions. Many of these species
are migratory, which makes it essential for countries in the region
to coordinate their responses. The action plan specifically addresses
cross-cutting concerns such as the impacts of international trade and
shipping, the different habitat needs of migratory species during all
stages of their life cycle, and the effects on threatened species of fishing
by non- CTI-CFF countries during migrations.
Crosscutting activities
CTI–CFF partners are working together to undertake a range of
crosscutting measures intended to support the goals of the initiative.
This includes establishing a sound scientific and knowledge base and
developing mechanisms to generate share and channel information and
global best practices to enhance decision making. For example, ADB
and the GEF’s International Waters Learning Network are supporting
a project on Knowledge Management for the Coral Triangle. In
particular, the project aims to create a CTI-wide information exchange
and learning network, establish communities of practice for each of
the CTI-CFF target areas, and enhance policy-making through the
provision of decision support tools.
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The greater mekong
subregion
Spanning 2.6 million square kilometers, the Greater
Mekong Subregion (GMS) includes Cambodia, the
People’s Republic of China (PRC, specifically Yunnan
Province and Guangxi Zhuang Autonomous Region),
the Lao People’s Democratic Republic (Lao PDR),
Myanmar, Thailand, and Viet Nam, and is home to
more than 300 million people. The forests of the GMS
cover 97.7 million ha, or 43% of the total land area,
and provide a range of important services such as the
regulation of fresh water and the capture of globally
significant carbon stocks (Forest Investment Program
Expert Group 2010). The longest river in Southeast
Asia, the Mekong River, winds its way from the
Tibetan Plateau to the Mekong Delta.

The Greater Mekong Subregion

1,100

the mekong
is thought to
provide
habitats for
1,100 species
of fish

The GMS is one of the most biologically diverse
places on the planet, while the Mekong River Basin
is the richest river basin in the world in terms of
fish stocks, providing a habitat for more than 1100
species. The basin’s biodiversity and productivity
are directly linked to its regular flooding cycle and
to the connectivity of its land and water systems.
Between 1997 and 2008, 1,231 new species were discovered in
the GMS, with 308 new species identified in 2008 and 2009 alone
(WWF 2009b). The region is home to numerous endangered
species, including the Indochinese tiger, the Asian elephant, the
Irrawaddy dolphin, and the Mekong giant catfish. In particular,
the GMS is rich in endemic species, including the deer-like
annamite muntjac or saola, one of the world’s rarest mammals.
Most of this globally-important biodiversity extends across
national borders, making regional cooperation vital for its
long-term conservation.

Economic Value of Natural Capital
The GMS has been characterized by rapid economic growth over
the past 20 years, and in the last decade, GDP growth has been
sustained at an average of 6.5%. This economic expansion has
been fuelled largely by exports and by tapping natural resources.
Despite its impressive economic growth, the GMS remains
relatively poor, with poverty levels ranging from 2% in Thailand
to 44% in the Lao PDR (ADB 2010).
The rich natural ecosystems of the GMS provide a variety of
benefits essential for sustainable development of the region. The
Lower Mekong Basin (LMB) provides water, nutrients, fish and
other aquatic resources for over 60 million people in Cambodia,
the Lao PDR, Thailand and Viet Nam, 80% of whom depend
directly on the river for their food and livelihoods (Baran and
Myschowoda 2009; International Centre for Environmental
Management [ICEM] 2010). The economic value of the Mekong
River’s ecosystem services is immense, with the value of capture
fisheries alone estimated at $1.4 billion–$3.9 billion per year. This
does not include the economic value of subsistence fisheries, which
provide food for millions of people living in the basin. Agriculture
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is the dominant economic sector in the Mekong River Basin and
the ecosystem’s freshwater resources are vital to the production
of food. Freshwater fisheries, especially from wild capture,
make up between 47 and 80% of animal protein consumed by
the people living in the LMB (Hortle 2007). About 75% of the
basin’s population depends on agriculture and fisheries for their
livelihoods (Mekong River Commission [MRC] 2010a).
In addition to sustaining highly productive fisheries, the Lower
Mekong also carries sediment that builds up the Mekong Delta,
creating alluvial floodplain and coastal habitat in Cambodia and
Viet Nam. Flooding of the LMB also stimulates agricultural
productivity through the provision of water and nutrients that
support $4.6 billion in paddy rice production and $174 million –
$574 million in riverbank gardens per year (MRC 2010a).

Threats to the Natural Ecosystems and Biodiversity
The GMS has derived great economic benefit from its abundant
natural resources or natural capital. Its water resources have been
used for fisheries and hydropower, its land resources for increased
agricultural production, its mineral resources for mineral-based
industries, and its forest resources for timber and a range of other
products such as fibers, wild foods and medicines.
However, these resources are often extracted and produced in an
unsustainable way, which has led to significant losses in natural
capital. Some of the key drivers that impact natural capital are
outlined below.
Deforestation and forest degradation
Activities such as timber and fiber production, mining, illegal
logging and the conversion of land to agriculture and other
land uses have resulted in high rates of deforestation and forest
degradation in the GMS. As a result, the overall forest area of
the GMS contracted by 8.5 million ha between 1990 and 2005
(FAO 2010a). Although there has been a recent slowdown in the
total rate of forest loss14, due in part to an expansion of timber
plantations, the loss of primary forest continues, particularly
in Cambodia and the Lao PDR. Forest degradation, due to such
factors as the over-collection of fuel wood, poor management of
14 B
 etween 2000 and 2005, net forest cover declined at 0.7% per annum, compared to 1.2%
per annum during the 1990s.
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production forests, and extreme climatic events, is also a major
concern, and can cause a reduction in the forest’s biological
productivity, capacity and diversity (FAO 2001b).
As a result, forests landscapes and river systems in the GMS are
becoming increasingly fragmented and remaining ecosystems are
smaller and isolated by other forms of land use. This can make it
difficult for some animals to establish a breeding territory, and
can force plants and animals to breed with close relatives, which
can increase vulnerability to disease. When habitats are isolated,
species also become more vulnerable to climate change, as their
ability to migrate to areas with more favorable conditions is limited
(Secretariat of the Convention on Biological Diversity 2010).

2011

in 2011,
WWF and the
International
Rhino
Foundation
confirmed the
extinction of
the Javan
rhinoceros in
the GMS

Changes in land use in the GMS are also giving rise to significant
levels of greenhouse gas (GHG) emissions from the release of
carbon trapped in soils and vegetation. For example, in 2005, GHG
emissions from the transport sector were responsible for 9 percent
of total emissions in the region, while emissions from land use
change and forestry were responsible for 26 percent of total
emissions (ADB 201115). On a global level, these land use changes
account for close to 6 percent of total forestry-related GHG
emissions, even though the GMS has only 3 percent of the
world’s forested area.
Species decline
The number of species and their population sizes are declining in
the Mekong region. For example, in 2011, WWF and the
International Rhino Foundation confirmed the extinction of the
Javan rhinoceros (Rhinoceros sondaicus annamiticus) after the last
remaining individual was shot and its horn removed. This extinction
is a sad example of the broader extinction crisis facing the region.
Perhaps one of the most widely recognized species illustrating
the gravity of the situation, is the tiger. Over the last century, 95%
of the world’s tiger population has vanished due to shrinking
habitats, expanding human populations, increasing demand for
traditional medicines and wild meat, and a decrease in prey species.
In the GMS, only 350 Indochinese tigers remain, down from 1200
in 1998 (WWF 2010a), and many remnant populations are
small and isolated.
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For many Mekong fish species, essential migration routes15 are
being disrupted by hydropower development (Figure 14).
More than 35% of the LMB fish harvest is however made up of
long-distance migratory species, and the combined effects of
dams already built on tributaries and the loss of floodplains to
agriculture is expected to reduce fish catch by 150,000 to 480,000
tons between 2000 and 2015 (ICEM 2010). Tributary dams alone
are expected to reduce total fish stocks by 10%–26% by 2030 and
dams proposed for the mainstream of the LMB could cause a
further 60%–70% loss of fish catch (Orr et al. 2011).
These problems may worsen, as twelve hydropower schemes
have been proposed for the Lao PDR, Lao–Thai, and Cambodian
reaches of the Mekong River (ICEM 2010). Hydropower
development on the Mekong River is however an important
regional issue and needs careful consideration given its
significance for regional energy security and trade, and the
potential impacts on biodiversity and ecosystems, fisheries,
agriculture, and downstream communities .

Maintaining and Restoring Ecosystems
and Biodiversity in the GMS
Regional cooperation
In 1992, the six countries of the GMS launched a broad economic
cooperation program with support from ADB and other partners,
in order to strengthen economic relations and build on their
shared histories and cultures. The primary sectors and themes
covered by the program are agriculture, energy, environment,
human resource development, investment, telecommunications,
tourism, transport infrastructure, and transport and trade.

15 M
 igration routes are essential for a natural life cycle, as species spawn upstream and in
tributaries and return downstream to feed.
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The magnificent tiger is the largest of all cat species. It is also one of the most
threatened – with an estimated 3,200 left in the wild
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Figure 14: Existing
and Planned Dams on
the Main Stem of the
Mekong River
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The First GMS Summit, held in Cambodia in November 2002,
brought together the heads of all six GMS countries and endorsed
a Ten-Year Strategic Framework that envisioned a well-integrated,
harmonious and prosperous GMS. A second GMS Summit, held in
the PRC in 2005, established the GMS Core Environment Program
and Biodiversity Conservation Corridors Initiative (CEP-BCI).
This landscape-based conservation program is carried out under
the institutional framework of the GMS Economic Cooperation
Program, with core support from ADB and other partners -notably the
Governments of Finland, the Netherlands and Sweden. With national
and regional activities in areas such as biodiversity conservation,
climate change, energy, strategic environmental assessment and
capacity development, the program supports the goal of a poverty-free
and ecologically rich GMS.
More recently a new Strategic Framework (2012–2022) was
endorsed at the fourth GMS Summit held in Myanmar in 2011. The
framework emphasizes the importance of coordination and linkages
between sectors, and of striking a balance between development and
environmental protection. The Framework also endorses a second
phase of the CEP-BCI from 2012–2016 to consolidate and enhance
gains made on preserving and utilizing the regions natural assets. This
will be done by strengthening development planning systems, methods
and safeguards, and improving the management of conservation
landscapes for sustainable livelihoods.
With respect to water resources in the region, the Mekong River
Commission (MRC) has been established as inter-governmental
agency that works directly with the governments of Cambodia, the Lao
PDR, Thailand and Viet Nam on joint management of shared water
resources and the sustainable development of the Mekong River. While
not formally member countries, the two upper states of the Mekong
River Basin – Myanmar and the PRC – are dialogue partners. As a
regional facilitating and advisory body, the MRC aims to ensure that
the waters of the Mekong are developed in the most effective way.
Since its establishment in 1995 by the Mekong Agreement, the MRC
has adopted a number of rules and procedures on water issues and acts
as a regional knowledge hub on several key issues such as fisheries,
navigation, flood and drought management, environment monitoring
and hydropower development.
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Integrated landscapes and climate resilience
The six GMS governments have identified the most important
biodiversity conservation landscapes in the subregion that are
vulnerable to development pressures and environmental degradation.
To address the increasing fragmentation of these landscapes, the
CEP-BCI and other programs aim to maintain and re-establish
interconnected biodiversity corridors within well-planned and
managed economic development areas.
Under the first phase of the CEP-BCI from 2006, the GMS countries
piloted a biodiversity conservation landscape management approach
in priority areas, supported by ADB and other partners. Initially,
six biodiversity corridors were designed, with two in Cambodia, one
in the PRC, one in the Lao PDR, one in Thailand, and one in Viet
Nam. By 2009, two additional sites were added, one in the PRC and
another in Viet Nam. The eight biodiversity corridors cover a mixed
landscape of over 2 million ha of forest. The approach focuses not
only on improving landscape connectivity through the restoration of
forests and better land management practices, but also on alleviating
poverty by developing local livelihoods, improving infrastructure,
and establishing sustainable financing mechanisms. In addition, work
supporting this approach has been undertaken at national levels,
including the preparation of a new Biodiversity Law in Viet Nam,
and the completion of Environmental Performance Assessments to
help government institutions monitor and assess how well they are
achieving national environmental targets.
Based on the encouraging results so far, a second phase of the
CEP-BCI program will be implemented between 2012 and 2016
with a focus on environmental planning systems, trans-boundary
conservation landscapes, and climate change. ADB has also approved
a $69 million package of grants and loans to Cambodia, the Lao
PDR, and Viet Nam to scale up activities through a GMS Biodiversity
Conservation Corridors Project (GMS BCC) that will cover an area
of more than 1.93 million hectares and will involve over 170,000
mostly poor, upland farmers and indigenous communities.
The project will help to restore habitats in over 19,000 ha of degraded
forest land by planting native trees and other plants, and its integral
capacity building component will provide training to national and
provincial agencies and community groups on how to plan and
sustainably manage forests. The project is also supporting security of
land tenure for poor households and ethnic minority groups, giving
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them greater ownership of the forest resources they depend on for
their livelihoods. Women will be an integral part of the labor team,
carrying out the restoration work, while more than 4,770 households
and over 4,000 farmers will receive cash and technical support.
Within the same landscapes as the CEP-BCI, the Carbon and
Biodiversity Project (CarBi) is being implemented to halt
deforestation and preserve unique species diversity in an area of
forest along the Annamite Mountain Range that links Viet Nam
and the Lao PDR. This will be largest project in WWF’s history of
working in the Greater Mekong, and aims to protect and restore
forest landscapes and reduce global green house gas emissions by an
estimated 1.8 million tons.

170,000

GMS BCC Project
targets 170,000
mostly poor
farmers

The CarBi project has four key focus areas: (i) reducing carbon
dioxide emissions by assessing carbon stocks of the forests and
training government officials in protected areas management;
(ii) surveying species populations within the protected areas to
demonstrate that improved management is increasing biodiversity
levels; (iii) reducing cross-border trade in illegally cut timber by
40% between 2011 and 2014 through increased cooperation between
border officials, WWF, and partners; and (iv) ensuring that local
communities benefit from the sustainable use of natural resources.
In addition to reducing carbon dioxide emissions, the CarBi project
is expected to contribute to a 15% increase in the income of 400
households, with benefits to 5,000–7,000 people in villages across
the region; protect populations of mammals, allowing for their
numbers to increase in the protected areas; and reducing transborder illegal timber trade by 40% in the project region.
Building on the CEP-BCI and CarBi work, a new GMS Forests
and Biodiversity Program is being developed as collaborative
effort by ADB and the World Bank, with funding from the Global
Environment Facility (GEF) and support from various stakeholders.
Given the large-scale forces that are driving the decline in forest in
the region, the program seeks to align the GEF and other programs
to improve management of forest biodiversity conservation areas.
In particular, it will help with trans-boundary issues such as
conservation policies and planning, illegal trade in wildlife and
forest products, long-term sustainable financing, and information
exchange between GMS countries to advance regional knowledge
on common challenges
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Strategic planning and assessments

To meet rising
electricity demand,
more than 60
hydropower projects
had been proposed for
the Vu Gia-Thu Bon
River Basin, raising
concerns about the
environmental and
social impacts
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In a dynamic and rapidly growing region like the GMS, strategic planning
and assessment tools are needed to ensure that environmental and
social safeguards are addressed and opportunities for green growth
are captured within decision-making. Since its inception in 2006, the
CEP-BCI has helped to demonstrate the usefulness of planning support
tools such as geographic information systems (GIS), and strategic
environmental assessments (SEAs). For example, a transport- related
SEA was undertaken for the GMS North-South Economic Corridor
Strategy and Action Plan. The pilot SEA assessed the plan against a
series of sustainable development goals using spatial modeling tools.
This included assessments of the plan’s impacts on hard and soft
infrastructure (eg health care, education), and its orientation towards
avoiding and minimizing the loss of biodiversity and ensuring adaptation
and mitigation of climate change. The assessment considered several
development scenarios and provided a range of recommendations to the
planning teams, including guidance on the alignment of the development
corridors to avoid environmentally and socially vulnerable areas
(Ramachandran and Linde 2011).
The SEA of the Quang Nam Hydropower Plan in Viet Nam is another
example of a successful application of this tool. It was the first SEA
undertaken following the requirements of Viet Nam’s revised Law on
Environmental Protection in 2005. To meet rising electricity demand,
more than 60 hydropower projects had been proposed for the Vu Gia-Thu
Bon River Basin, raising concerns about the environmental and social
impacts. Using GIS data analysis and participatory processes among
stakeholders, the assessment identified a number of potential impacts,
including the fragmentation of natural ecosystems and fish habitats,
potential reductions in water supply for downstream communities,
social and economic impacts on ethnic minority groups, and unforeseen
economic costs associated with the management of environmental
impacts. Among the SEA’s strategic-level recommendations were
proposals integrated procedures for the operation of the dams to ensure
water availability for downstream uses, and a proposal for a rivers
policy to maintain migration routes for fish in priority areas of the basin.
Since its completion, there has been progress in implementing these
recommendations, including the announcement of a freeze on
all hydropower development within the Song Thanh Nature Reserve
(Dunn et al. 2012).

© Adam Oswell / WWF Greater Mekong

Pak Mun dam, Ubon Ratchathani Province, Thailand
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Sustainable financing incentives
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In the framework of the GMS, different payment schemes are being
tested with the dual aims of sustainably financing the conservation
of natural capital and improving incomes for local communities and
indigenous peoples. One approach is the development of payment for
environmental services (PES) schemes. “A payment for environmental
services scheme [ES] is a voluntary transaction in which a well-defined
environmental service or a form of land use likely to secure that service
is bought by an ES buyer from an ES provider on the basis that the ES
provider continues to supply the service.” (Wunder 2005).
In Viet Nam in 2008, a pilot policy for payments for forest ecosystem
services established initial sites in Lam Dong and Son La provinces.
Under the policy, forest protection and development, and the
conservation of forest ecosystems, biodiversity and landscapes,
were considered ecosystem services. Individuals, businesses and
organizations using and benefiting from those services paid the service
providers—in this case, forest owner organizations and households
contracted for forest protection. At the Lam Dong pilot site, hydropower
and water supply plants decided to invest $5.2 million in forest
management in order to improve water quality and regulate water flow.
The funds were used to make payments to participating forest-managing
households. After almost two years, the results were encouraging. Pilot
areas receiving payments were reportedly better protected, with illegal
logging offences down by 50% and poverty rates reduced by 15%. The
initiative also raised public and private sector awareness about the
mechanism and benefits of forest ecosystem services payment and how
they can contribute to local livelihoods, eco-tourism, clean water supply
and sustainable hydropower (Son 2010).
Reducing Emissions from Deforestation and Forest Degradation
(REDD+), discussed previously in relation to initiatives in the Heart of
Borneo, is another approach to generate financial revenues for forest
conservation. Because of their high levels of forest cover, the countries
of the GMS have a huge potential to reduce carbon emissions from
deforestation and forest degradation (ADB 2010) and receive financing
under REDD+ for the management of forest ecosystems and local
community development. The REDD+ approach offers opportunities for
countries with large forested areas to be compensated for maintaining
their forests by parties who would like to offset their carbon emissions.
To date, four of the GMS countries (Cambodia, the Lao PDR, Thailand
and Viet Nam) are participating in one or more of the multilateral
REDD+ support mechanisms, which offer exciting new opportunities,
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but also require good coordination and strong social and environmental
safeguards. Cambodia and the Lao PDR have established national
coordination mechanisms dedicated to REDD+, while Thailand and Viet
Nam have opted to make REDD+ an important new responsibility of
their forestry ministries.
Thailand, with support from WWF and Germany’s Federal Environment
Ministry (BMU), is using REDD+ financing to design a sub-national
REDD+ project, and to create a nation-wide forest carbon base map and
a permanent forest carbon monitoring system. This project also allows
for acquired knowledge, skills, experiences, and lessons learned to be
communicated and transferred to other countries.

Protected areas
are often seen as
the “backbone” of
biodiversity protection
and it is clearly the
case that the Greater
Mekong’s protected
areas contain a
disproportionate
amount of the region’s
biodiversity

REDD+ programs have also been implemented under the UN REDD
Programme in Viet Nam and Cambodia. One project in Viet Nam’s Lam
Dong province is a pilot for assessing the results of training and capacity
building for REDD+ readiness. A preliminary assessment undertaken
for FAO in 2011 also concluded that Viet Nam is well placed to benefit
from REDD+ as a result of many years of experience with national
reforestation programs such as the ‘Five Million Hectare Reforestation
Programme.’ Potential revenues, depending on the price of carbon,
could generate from $ 80-100 million per year. Given the transboundary
nature of forests in the GMS and the regional trade dimension –
including ongoing illegal trafficking in forest products –close attention
will be needed to ensure that better protection and management of
forests in one country does not lead to increased deforestation pressure
in neighboring countries with weaker management systems.
Threatened species protection and management
Protected areas are often seen as the “backbone” of biodiversity
protection and it is clearly the case that the Greater Mekong’s protected
areas contain a disproportionate amount of the region’s biodiversity. The
region’s protected area network represents 11.5 % of its overall land area
and this may expand in the future based on country commitments to the
United Nations Convention on Biological Diversity.
However, the region’s protected areas and biodiversity face numerous
threats including encroachment, habitat degradation, and targeted
poaching and collecting of numerous protected species. Inadequate
funding and staffing, weak management and growing markets for
illegally harvested species and their derivatives are often at the root
of the problem. Protecting this diversity and the benefits it confers is a
huge endeavor, with the patterns and drivers of illegal poaching, trade,
and consumption of biodiversity extending far beyond the boundaries
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of protected areas. Multi-faceted approaches are therefore needed to
address the problem.
WWF, for example, is supporting various research and other activities
to protect endangered species of the Greater Mekong. With the help
of new survey techniques, an accurate and up-to-date estimate of
the Mekong Irrawaddy dolphin population has been produced. In a
successful project in Viet Nam, dedicated forest guards were tasked with
protecting the critically endangered saola by patrolling and removing
thousands of illegal snares in areas where the saola is believed to be
found. In Cambodia and Thailand, ongoing conservation-science
projects are providing invaluable data on the status of tiger, tiger prey,
and elephant populations. Work has also started in Thailand to support
two additional protected areas in the Western Forest Complex – one of
the region’s main biodiversity conservation landscapes – and across the
region, a program has began to discuss how to raise enforcement and
management standards in all WWF’s priority protected areas.

In Cambodia and
Thailand, ongoing
conservationscience projects are
providing invaluable
data on the status
of tiger, tiger
prey, and elephant
populations.

It may be said that the endangered tiger has become the globally
recognized “face” in the battle to prevent species extinction. The
Global Tiger Recovery Program (GTRP) plays an important role in
GMS biodiversity conservation, as the GMS comprises of five of the
11 countries where tigers still exist in the wild. Only the Lao PDR,
Myanmar, and Thailand have breeding populations, while Cambodia
and Viet Nam have a small number of individual animals. The survival
of the tiger and of many other species found in tiger habitats depends
to a large degree on joint, coordinated management of trans-boundary
landscapes and regional cooperation to combat poaching and illegal
trade in tigers and tiger parts. The GTRP, endorsed at the St. Petersburg
Tiger Summit in November 2010, provides a concrete framework for
national governments to demonstrate that they are committed to
regional cooperation.
Sustainable hydropower and water resource management
Wild capture fisheries are increasingly under threat due to hydropower
development and other impacts on freshwater systems. Just as with
the drive to save the tiger, the issues are complex and extend beyond
national boundaries.
To address this, the Mekong River Commission (MRC) has been working
together with various partners to ensure more sustainable planning,
design and operation of hydropower projects. Key target groups, such
as governments, financial institutions, developers and civil society are
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working together to promote sustainable hydropower development on
selected Mekong tributaries, develop standards and risk assessments,
and introduce innovative technologies as alternatives to traditional
hydropower designs.
State-of-the-art sustainability assessment tools such as the Hydropower
Sustainability Assessment Protocol and the Rapid Basin-wide
Hydropower Sustainability Assessment Tool (RSAT) have been
developed to speed up the introduction of sustainable hydropower
projects in the Mekong Basin.
The RSAT (ADB, USAID 2010) assesses potential hydropower projects
within a basin-wide context, taking into account the cumulative impacts,
both upstream and downstream. Based on an integrated water resource
management approach, the RSAT has been successfully applied in
six Mekong sub catchments, and has helped to facilitate an integrated
planning process involving all stakeholders.
Innovative technologies such as the Thakho hydropower project in the
Southern Lao PDR, which do not involve dam-building, can potentially
allow for economic development of these huge water resources without
compromising fisheries and other sources of natural capital. The
project design, allows electricity to be produced while limiting negative
environmental impacts associated with traditional dam designs.
In 2011, the MRC also endorsed two key strategies: the Integrated
Water and Related Resources Management Strategy, and the 2011-2015
Strategic Plan, both of which provide a more comprehensive direction
for the agency. In the same year, the MRC commissioned a SEA of
Hydropower in the Lower Mekong Basin (LMB) in order to fill in the
knowledge gaps about the impacts of mainstream dams on LMB
fisheries and other natural capital. The report highlighted some
important concerns, including that the mainstream projects would
disrupt connectivity of the Mekong ecosystem, and would have
significant impacts on the basin-wide movement of water and sediment.
This would have implications for the water supply of downstream villages
and towns, and the supply of nutrients that fertilize downstream land.
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The LIVING HIMALAYAS
The Living Himalayas, extends across India, Nepal,
Bangladesh and Bhutan, and is one of the biologically
richest places on earth. The Eastern Himalayas are
listed among the earth’s recognized biodiversity
hotspots16.

The Living Himalayas

10,000

THE AREA
HARBOURS 10,000
PLANT SPECIES

Seven main rivers, including the Brahmaputra
and the Ganges, are fed by the Eastern Himalayas
and provide freshwater for approximately a billion
people in the region (Xu et al. 2009).
The area harbors 10,000 plant species, 977 kinds of birds, 269
freshwater fish, 176 reptiles, 105 amphibians, 300 mammals,
including tigers, Asian elephants, endangered snow leopards, and the
world’s rarest freshwater dolphins. A third of all plants and reptiles
are unique to the region, as are 40% of all amphibians. From 1998
to 2008, more than 350 new species have been identified here, and
many more have yet to be discovered (WWF 2009c).

Economic and Social Value of Natural Capital
Mountains have an ecological, aesthetic, and socioeconomic
significance for those living in the mountain areas and beyond. People
depend directly and indirectly on Himalayan resources, such as
water, hydroelectricity, timber, biodiversity and minerals, for their
livelihoods and well-being. Himalayan freshwater and terrestrial
ecosystems provide many important services, such as the regulation
of the climate and water, soil formation, and enrichment of cultural
diversity and recreation. They also act as important carbon sinks. For
instance, the ecosystems in the Indian Himalayas alone are estimated
to hold about 5.4 billion tons of carbon, roughly equal to the annual
carbon emissions from fossil fuels from all of Asia (Singh 2007).
Much of the population of the Eastern Himalayas lives below the
© Richard McLellan / WWF-Canon

A pair of Tibetan
Snowcocks
(Tetraogallus
tibetanus) near
Kala Patthar,
Himalayas, Nepal

16 To qualify as a biodiversity hotspot on Myers 2000 edition of the hotspot-map, a region must
meet two strict criteria: it must contain at least 0.5% or 1,500 species of vascular plants as endemics, and it has to have lost at least 70% of its primary vegetation (Myers et al 2000).
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poverty line, depending for their subsistence on an integrated farming
system of crop agriculture, livestock rearing and use of forest products.
These communities rely extensively on the area’s ecosystems for energy
(fuel wood), fiber, food and fodder.
The bulk of the freshwater flowing in the Ganges and Brahmaputra
rivers is rain-fed. The Himalayan ecosystems act as sponges that soak
up this rain water and then gradually release it, keeping the rivers
flowing over time. Freshwater provided by the ecosystems is vital for
crops such as sugarcane, rice, and wheat, and is increasingly important
for hydropower development to meet the region’s energy needs.
Degradation of these freshwater and terrestrial ecosystems will result
in an increasing mixture of floods and lean periods of flow, affecting
the region’s agriculture, power generation and water supply. The river
connections and the ecosystem services flowing from the Himalayas
also play a vital role in shaping the rise of cultures in the Gangetic
plains and the Brahmaputra basin.

Threats

2/3

In the Ganges,
the loss of
glacier melt
water could
reduce
July-September
flows by
two thirds

82

Despite their important contributions, mountain ecosystems are
under severe threat. Increasing human populations and haphazard
infrastructure development, combined with unsustainable resource use
and low investment in conservation, have led to habitat degradation,
biodiversity loss, and decreased agricultural productivity. Extensive
modification of vital ecosystems may be affecting natural processes and
reducing their capacity to provide ecosystem services, as well as leaving
communities more vulnerable to impacts of climate change.
Climate change
Climate change is accelerating the melting of glaciers in the Himalayan
region. In the short term, this is expected to cause an increase in river
levels in the next few decades, leading to higher incidence of flooding
and land-slides. In the long-term, as the volume of ice available for
melting diminishes, a reduction in glacial runoff and river flows can
be expected. In the Ganges, the loss of glacier melt water could reduce
July-September flows by two thirds, causing water shortages for 500
million people and 37 per cent of India’s irrigated land (WWF 2005).
Climate Change can also affect the sustainability of energy supplies
from hydropower and may exacerbate problems associated with altered
natural flows caused by the construction of dams.

The Living Himalayas

Glacier Lake Outburst Floods (GLOFs) are another serious threat posed
by the impacts of climate change in the Eastern Himalayas. They cause
devastation for downstream communities, hydropower stations and
other infrastructure. Records show that in this region, the frequency of
GLOF events has increased in the second half of the 20th century (WWF
2005 and Mool, et al. 2001).
Habitat loss, degradation and fragmentation
Fuelwood and fodder collection are two major causes of habitat
degradation, causing changes in species composition. Trekking tourism
also increases demand for fuelwood and timber for building lodges and
other tourist facilities.
Extensive grazing
by domestic livestock
is a major cause of
biodiversity loss
throughout the
Eastern Himalayas

Conversion of forests and grasslands for agriculture and settlements is
also fragmenting habitats, and is most intense in Nepal and the Indian
States of Sikkim and Assam. Extensive grazing by domestic livestock is
a major cause of biodiversity loss throughout the Eastern Himalayas.
The species-rich alpine meadows, when overgrazed by large herds of
domesticated yak, become dominated by a few species of unpalatable
shrubs. In the lowlands and mid-hills, the forests grazed by herds of
cattle have lost all undergrowth, and no longer possess or support the
natural ecosystems and associated biodiversity. The alpine meadows
are also threatened by the commercial collection of plants used in
traditional medicines, large quantities of which are collected for export.
Species loss
Poaching and unsustainable hunting for commercial wildlife trade
are major threats to the flagship species of the Eastern Himalayas.
The demand for tiger and rhinoceros parts, which are highly prized in
East Asian medicine, places these species under extreme threat. The
rhinoceros, which became locally extinct from important high-profile
protected areas such as Manas Tiger Reserve in India, has only recently
been reintroduced. Open borders encourage poaching, as the probability
of being caught is low while the economic returns are high.
Wildlife killing also results from conflict with humans. Retaliation
against tigers and snow leopards for killing livestock, and against
elephants and rhinoceros for crop depredation, is prevalent and
continues to intensify as humans and wildlife compete for land. The
North Bank Landscape in India is a prime example of intense humanelephant conflict with fatalities on both sides brought about by extensive
and ad hoc land clearing and encroachment of forestlands.
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Infrastructure
Panoramic view
of the Everest Range
Himalayas.
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Development in the Eastern Himalayas has been accompanied
by a greater demand for energy. The construction of numerous
hydroelectric dams without due environmental impact assessments
could lead to the submergence of thousands of square kilometers
of arable lands and biodiversity hotspots. Not only would valley
habitats be inundated by the creation of reservoirs, but villagers
would be displaced, usually to more marginal lands. Although
very little is known about the seasonal migration patterns of fish
in the Himalayan rivers, the effect of dams on fisheries and fish
ecology may also be a matter of concern. The majority of rivers and
streams in the Eastern Himalayas originate from glacial melt. The
runoff supplies communities with water for drinking, irrigation and
industry, and is also vital for maintaining river habitats. A change in
these water flows could have dramatic impacts downstream.

The Living Himalayas

Initiatives –- Building Resilience to Climate Change
At the recently concluded Climate Summit for a Living Himalayas 2011
in Bhutan, four countries – Nepal, Bhutan, India and Bangladesh –
adopted a “Framework of Cooperation” to build resilience to climate
change in the Eastern Himalayas. The Framework outlines four main
areas for focus and cooperation: securing biodiversity and ensuring
its sustainable use; ensuring food security and securing livelihoods;
securing the natural freshwater systems of the Himalayas; and
ensuring energy security and enhancing alternate technologies. The
summit and its outcomes have created a regional vision supported by
civil society, the public and private sectors and development partners
such as ADB, UNDP and WWF, to protect and sustainably develop
the region’s common resources for future prosperity. This cooperative
effort promises to result in real progress in tackling climate change
issues in the Eastern Himalayas, thereby securing the natural
resources, ecosystem functions and livelihoods for millions of people
throughout the region.
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As a follow-up to the
Summit, WWF and
other development
partners are working
with the countries in
the Eastern Himalayas
to support the further
development and
implementation of the
agreed cooperation
framework

The Climate Summit for a Living Himalayas called for action to
create a mosaic of conservancy areas to restore and reconnect
natural landscapes across the Eastern Himalayas, protecting
plant and animal species and ensuring that the needs of local
communities are met without negative impacts on the environment.
A seven million hectare trans-boundary Himalayan conservation
complex is to be created, stretching from central Nepal across
Bhutan to Arunachal in northeastern India. It is intended to provide
full connectivity across 1,500 kilometers and ensure ecological
integrity, especially for forest and freshwater ecosystems.
Improving adaptation and resilience

CLIMATE
CHANGE

Adapting to
climate change
involves having
a better
understanding
of its impacts
on river systems
in order to build
resilience
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Adapting to climate change involves having a better understanding
of its impacts on river systems in order to build resilience. In
Bhutan, for example, a major effort is underway to prevent the
Thorthormi Tsho glacial lake from bursting (Box 3). The work is
being done by a team of hundreds of workers from throughout
the country, including farmers, yak herders and women, who are
draining the lake by channeling the water elsewhere. This is one of
many local success stories of climate change adaptation in action.
Adaptation strategies at the community level are designed to be
locally appropriate, and are developed in close collaboration with
the communities themselves. This includes advising farmers on crop
diversification and choice of agricultural practices under changing
climatic conditions. Governments are also being assisted to ensure
that adaptation is integrated into local development planning
and river management, and that any new hydropower plants are
sustainable and adhere to environmental regulations.
Next steps
A key task of all the stakeholders will be to view the management of
the Himalayan ecoregion from a holistic perspective. Given that the
area is a source of freshwater for the entire region, the vast mosaic of
landscapes and development issues must be addressed by bringing
people, governments and industry together, and developing plans
that straddle borders, link landscapes, build resilience to the impacts
of climate change, and sustain sources of freshwater. If successful,
this collaborative effort could achieve a balance between
development and nature in the Himalayas by providing water and
resources for people while protecting biodiversity and giving
wildlife room to thrive.
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Agricultural worker Pangbuche Chosang Sherpa
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As a follow-up to the Summit, WWF and other development
partners are working with the countries in the Eastern Himalayas
to support the further development and implementation of the
agreed cooperation framework.
In its Living Himalayas Initiative (LHI), WWF is leveraging resources
for regional scale success, which involves moving beyond ‘business as
usual’ and taking a longer term, trans-boundary perspective. A key
element of this work will be the development of strategic partnerships
with groups and bodies in the region that have mandates and
accountability. In addition WWF is helping implement the outcomes of
the Climate Summit for a Living Himalayas in Bhutan, which marked a
significant milestone for the southern slopes of the Eastern Himalayas.
The Pilot Program for Climate Resilience in Nepal under the Climate
Investment Funds of the multilateral development banks is well aligned
with the areas of focus of the Framework of Cooperation. Under the
Government’s Strategic Program for Climate Resilience, interventions
will aim to provide lessons on how best to approach building climate
resilience in vulnerable mountain regions. The Program will support,
strengthen, and facilitate the scaling up of interventions that will build
long-term climate resilience in Nepal including (i) building Climate
Resilience of Watersheds in Mountain Eco-Regions; (ii) building
Resilience to Climate-Related Hazards; (iii) mainstreaming Climate
Change Risk Management in Development; (iv) building Climate
Resilient Communities through Private Sector Participation; and (v)
enhancing Climate Resilience of Endangered Species. The Program
will be supported by ADB, the World Bank and the International
Finance Corporation.
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Box 3. Artificial Drainage of a Glacial Lake in Bhutan
to Prevent GLOF

2009

In 2009, the
Government
of Bhutan and
undertook an
ambitious
effort to keep
the water
levels from
Thorthormi
Lake from
reaching
the threshold

Thorthormi Tsho is a glacial lake perched precariously at 4428
meters above sea level in the remote Lunana area of northern
Bhutan. Rated as one of Bhutan’s likeliest future catastrophes, a
breach and outburst flood through Thorthormi Tsho’s unstable
moraine walls would most likely spill into the also vulnerable
Raphsthreng Tsho lake 80 meters below, with the combined flood
suddenly releasing up to 53 million cubic meters of water and
debris into the upper catchment of the Po Chu river. In a valley still
bearing the scars of the 1994 Glacial Lake Outburst Flood (GLOF),
which took more than 20 lives and devastated villages and wrecked
transport and power facilities, the prospect is terrifying.
For Bhutan, scenarios from such a GLOF include crop destruction
and livestock losses over more than half of the fertile Punakha
and Wangdi valleys, loss of a vital bridge and roads, and damage
to hydropower facilities under construction. A 14th century royal
palace and religious centre called Punakha Dzong is one of 16
historic monuments at risk, along with numerous other buildings
such as vocational centers and a famous weekend market.
In 2009, WWF joined the Government of Bhutan and partners in
an ambitious effort to keep the water levels from Thorthormi Lake
from reaching the threshold. The artificial drainage of the lake aims
to demonstrate how practical measures can improve the capacity to
reduce risks of other potentially dangerous glacial lakes in Bhutan
and elsewhere.
A team of over 300 workers from 20 districts of Bhutan and from
all walks of life – tourist guides, farmers, women and yak herders –
walked for up to 10 days to reach the site and dig and realign
existing outlet channels to safely drain water from the lake. The
team braved thin and frigid air and harsh weather conditions
including the arrival of Cyclone ‘Aila’ in May 2009.
Through a united effort by the government and communities,
with support from WWF, the Global Environment Facility (GEF),
the United Nations Development Programme (UNDP) and the
Austrian Coordination Bureau, the project has been successful
lowering the lake level by 86 cm. The project aims to artificially
lower the water level by 5 meters by 2015.
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Some Landscapes of Special Significance
The Sacred
Himalayas

Bhutan
Biological
Conservation
Complex

The North Bank
and KazirangaKarbiAnglong

The Sacred Himalayan Landscape covers an area of 39,021 square
kilometers, of which about 70% is in Nepal, 24% in Sikkim, India, and the
remaining 2% in Bhutan. Sacred Himalayas is a transboundary
conservation area that boasts a mosaic of habitats – from broadleaf and
conifer forests to alpine meadows and high altitude freshwater lakes,
springs and rivers. The area is also home to diverse peoples and cultures
and is rich in biodiversity, harboring species such as the red panda and
the globally threatened snow leopard. Conservation organizations and
other development partners are working to safeguard the biological and
cultural treasures of the world’s sacred mountains and valleys, while
protecting the rights of local people to resources and ensuring that their
livelihoods are enhanced and sustained.
Covering over 50% of the country, Bhutan’s Biological Conservation
Complex is a network of national parks, wildlife sanctuaries, nature reserves
and biological corridors that allows tigers, snow leopards, rhinos and other
wildlife to move between Protected Areas. The Government of Bhutan
is working closely with other partners to address conservation threats
including deforestation, poaching, overgrazing and human-wildlife conflict.
Located in the foothills of the Himalayas of northeast India, the lush
evergreen forests and grasslands of the North Bank Landscapeare home
to extraordinary wildlife: tigers, rhinos and one of the region’s largest
populations of elephants. Millions of people also live in the region,
including many distinct tribal communities.
On the south side of the mighty Brahmaputra River lies the KazirangaKarbiAnglong landscape, with 70% of the world’s greater one-horned
rhinos and densest populations of tigers. Kaziranga National Park, along
with the connecting KarbiAnglong hills, is one of the few places on Earth
with such a diverse range of large mammals, from tigers, elephants, and
rhinos, to wild buffaloes and swamp deer. Of the 500 bird species in the
landscape, 25 are globally threatened.

Terai Arc
Landscape

Covering 15 protected areas in India and Nepal, the Terai Arc Landscape
is home to endangered tigers, elephants and vulnerable rhinos, and is one
of the few places in the world where these three threatened mammals
coexist. In this part of the Eastern Himalayas, a significant part of
the conservation effort is focused on the restoration and community
management of forests. Other activities include reducing pressure in
forest areas through the use of alternative energy, as well as strengthening
anti-poaching measures and reducing human-wildlife conflicts.
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Many countries of Asia and the Pacific
have seen dramatic improvements in
human development and poverty reduction.
However, there has also been considerable
growth in national Ecological Footprints, and
reductions in per-capita biocapacity in many countries.
Currently, the average citizen of the Asia and Pacific region requires
1.6 global hectares (gha) of biologically productive land and sea to
support the consumption of food, fiber, timber, energy, and space for
infrastructure and to absorb their carbon dioxide emissions, while
only 0.9 gha is available. For most countries, this gap is widening.
Region-wide, the biocapacity available per person in 2008 was two
thirds of that available in 1960. In a world of increasingly diminishing
resources, there is greater dependency upon imports of natural
resources, leaving countries that do not have enough domestic
biocapacity vulnerable to rising and volatile prices for resources.
Our common challenge is to achieve higher levels of social and
economic development while reducing poverty and the degradation of
natural capital and ecosystem services that underpin livelihoods and
the natural environment. Strategies are needed that result in more
sustainable use of biocapacity and greater efficiency in resource use.
Without such measures, a growing deficit in the region will result in
further depletion of natural capital and biodiversity. This will in turn
impact the multiple benefits that people receive from nature, such
as water purification and flood control by wetlands. This report has
presented several strategies and tools to help meet this challenge.
Countries in the region are responding in a range of positive ways by
developing a number of very promising regional cooperation programs
such as the Heart of Borneo Initiative, the Coral Triangle Initiative on
Coral Reefs, Fisheries and Food Security, the Greater Mekong Subregion
Core Environment Program, and the Living Himalayas Framework for
Cooperation. These programs recognize that many critical large-scale
ecosystems such are public goods that provide massive benefits for
human welfare and require coordinated management at national and
regional levels. This report has explored some of the key challenges,
opportunities and experience from these programs and has identified
four important approaches that can be used address declines in
natural capital:
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Young boy in traditional dug-out canoe, Western Province, Papua New Guinea
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Improving strategic planning and assessment processes
Approaches such as strategic environmental assessments (SEAs) and
spatial analysis and decision support tools can improve upstream
decision making and contribute to the protection of natural capital.
For example, the SEA of the Strategy and Action Plan for the GMS
North-South Economic Corridor provided an important opportunity
to work with national and regional planners to consider alternative
development scenarios against agreed sustainable development goals.
Approaches such as this can provide opportunities for considering
green growth opportunities as well as environmental and social
safeguards at an early stage in the planning process. These types of
tools can be most effective when they are developed in consultation
with all stakeholders securing understanding, ownership and
confidence in both the methodology and the results.
Expanding protected areas networks and integrated
land and seascapes
Protected areas are a cornerstone of conservation efforts and now cover
nearly 13% of the world’s land surface and 2% of its oceans. Recognizing
their importance, most of the world’s governments have now committed
to expanding these areas to cover 17% of terrestrial areas and 10% of
coastal and marine areas by 2020. However, many existing protected
areas are poorly managed and underfunded. Given that more than
1 billion people—a sixth of the world’s population—depend directly
or indirectly on these areas for a significant percentage of their
livelihoods, further efforts will be needed to ensure that the ecosystem
services provided by protected areas can be maintained.
Well-managed protected areas are at the core of the four initiatives
presented. In the heart of Borneo alone, there are an estimated 4
million ha of protected areas, with over 1 million more planned.
One important approach being promoted in the region is the linkage
of protected areas through well managed forest corridors and
conservation landscapes. The establishment of a network of functioning
nature reserves, parks, and responsibly-managed logging concessions
would vastly improves the chances that the Heart of Borneo can meet
its ecological and economic needs. The protected areas can provide
ecosystem services for tourism, sustainable timber, non-timber forest
products, drinking water, and carbon storage. Recognizing this, the
governments of Brunei Darussalam, Indonesia, and Malaysia have
taken collective action and have agreed to identify, assess and establish
networks of transboundary conservation zones. Similar approaches are
being adopted in other parts of the Asia and Pacific region including
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the GMS and the Coral Triangle. As described in this report, these
efforts show great promise for protecting ecosystems and biodiversity,
enhancing food security and livelihoods and helping communities to
deal with the effects of climate change and natural disasters.
Establishing financial mechanisms for the conservation
of natural capital
Establishing conservation areas is one thing, but ensuring that
they are sufficiently funded is an even greater challenge. This report
has presented different mechanisms that can provide financial
incentives for the conservation of biodiversity while at the same time
reducing poverty. In particular, various examples of mechanisms to
establish payments for ecosystem services (PES) have been considered.
PES schemes reward those whose lands provide ecosystem services,
with subsidies or market payments from those who benefit. PES and
other financial mechanisms can provide effective instruments to
leverage finance from the private sector and can support resource
mobilization beyond over the long-term.
One form of PES is provided by proposed mechanisms for Reducing
Emissions from Deforestation and Forest Degradation (REDD). This
is an effort to create a financial value for the carbon stored in forests,
offering incentives for developing countries to reduce emissions
from forested lands and invest in low-carbon paths to sustainable
development. “REDD+” goes beyond the consideration of deforestation
and forest degradation and seeks to maintain and/or enhances
forest biodiversity and ecosystem services, while strengthening the
livelihoods of forest-dependent communities and recognizing and
respecting the rights of indigenous peoples and local communities.
Because of their high levels of forest cover, the countries of the Greater
Mekong Subregion and the Heart of Borneo have a huge potential to
reduce carbon emissions by addressing ongoing deforestation and
forest degradation. In these countries REDD+ schemes could provide
important new financing to assist this process.
Promoting green business practices
As shown through a number of examples in this report, the business
sector can play a catalyzing role in the region’s effort to protect natural
capital. For example, several multi-stakeholder initiatives have set up
certification schemes which guarantee to buyers that products have
been sourced and produced sustainably. These initiatives can reduce the
impact of human consumption and can lead to changes in supply chains
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and the management of natural ecosystems. The Marine Stewardship
Council (MSC) for instance, was founded in 1997 by WWF and
Unilever to certify sustainably produced fish. While in the starting
years the market share of sustainably caught fish was low, consumer
interest and therefore the interest of large multinational retailers has
risen. As a result, 10 % of the global market is now certified as using
sustainable fishing practices, and eight tuna canners who account
for 70% of the global market are now working together to drive
sustainability into the management of the world’s tuna fisheries.
Palm oil is another important global commodity where production
needs to urgently shift towards more sustainable practices. The
Roundtable on Sustainable Palm Oil (RSPO) was formed in 2004
with the objective of promoting the growth and use of sustainable oil
palm products through credible global standards and engagement of
stakeholders. In the Heart of Borneo currently 8 % of privately owned
concessions are producing sustainable palm oil, which is grown in
plantations established on suitable degraded land instead through
the clearing of primary forest. Three years after the first barrel of
sustainable palm oil entered the market, 13 % of global palm oil
production has been certified as being sustainably produced.
The way forward
The approaches outlined in this report are a snap-shot of some of the
promising ideas that can help drive the urgent need to move forward
on green growth in Asia and the Pacific. They provide valuable
experiences from the region that can be shared globally.
With continuing economic growth in the Asia and Pacific region,
the demand for natural resources will grow. The increasing need for
water, food and energy combined with the decreasing availability of
these resources requires us to come up with solutions that go beyond
“business as usual”. As we look ahead, it will be important for various
stakeholder groups to continue to work together to find innovative
solutions that are tailored to local situations and needs.
Importantly, protecting and maintaining natural capital clearly
require integrated approaches that link locally-driven efforts, with
engagement by the private sector and efforts to implement better
policies, strategies, regulations, incentive mechanisms and capacities
at national and regional levels.
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The large-scale ecosystems presented in this report provide numerous
services to the region’s inhabitants and global citizens. Regional
cooperation between countries to sustain this natural capital has
resulted in several key initiatives that contribute to more effective
management of these important ecosystems. These initiatives
demonstrate the commitment of the governments and their partners to
scale up and replicate a range of promising strategies and approaches
such as those presented in this report. Importantly, the leadership
shown by the countries can provide a shining example for others on how
regional cooperation can contribute to a healthier planet and greater
human well-being.

97

References
Asia–Pacific Forestry Commission. 2010. Asia–Pacific
Forests and Forestry to 2020: Report of the Second Asia–
Pacific Forestry Sector Outlook Study. RAP Publication
2010/06. Bangkok: Food and Agriculture Organization of
the United Nations (FAO) Regional Office for Asia and the
Pacific (RAP). http://www.fao.org/docrep/012/i1594e/
i1594e00.htm
Asian Development Bank (ADB), 2009, The Economics of
Climate Change in Southeast Asia: A Regional Review.
———. 2010. National REDD+ Strategies in Asia and the
Pacific: Progress and Challenges. Manila. http://www.adb.
org/publications/national-redd-strategies-asia-and-pacificprogress-and-challenges
———. 2011a. Global Food Price Inflation and Developing
Asia. Manila. http://www.adb.org/publications/global-foodprice-inflation-and-developing-asia
———. 2011b. Climate change vulnerability, adaptation and
mitigation in the Greater Mekong Subregion.
http://www.gms-eoc.org/index.php/component/
attachments/download/53.html
———. United Nations Economic and Social Commission
for Asia and the Pacific (UNESCAP), and United Nations
Environment Programme (UNEP). 2012. Green Growth,
Resources and Resilience: Environmental Sustainability
in Asia and the Pacific. http://www.adb.org/publications/
green-growth-resources-and-resilience
Asia–Pacific Fishery Commission (APFIC). 2010. Status and
potential of fisheries and aquaculture in Asia and the Pacific.
RAP Publication 2010/17. Bangkok: FAO Regional Office
for Asia and the Pacific. http://www.fao.org/docrep/013/
i1924e/i1924e00.pdf
Atkinson, S., et al. 2011. The Seascapes Guidebook: How
to Select, Develop and Implement Seascapes. Arlington,
United States: Conservation International. http://www.
coraltriangleinitiative.org/sites/default/files/resources/
CI_Seascapes_Guidebook_select_develop_implement_
seascapes.pdf
Babel, M.S., and S.M. Wahid. 2009. Freshwater under threat
South East Asia: Vulnerability Assessment of Freshwater
Resources to Environmental Change. Nairobi, Kenya:
UNEP. http://www.unep.org/pdf/SEA_Water_report.pdf
Balmford, A., A. Manica, and H. Scales. 2007. Impacts
of the live reef fish trade on populations of coral reef fish
off northern Borneo. Proceedings of the Royal Society
B: Biological Sciences. 274 (1612). pp. 989–994. http://
www.ncbi.nlm.nih.gov/pmc/articles/PMC2141675/pdf/
rspb20060280.pdf
Baran, E., and C. Myschowoda. 2009. Dams and fisheries in
the Mekong Basin. Aquatic Ecosystem Health Management
.12 (3). pp. 227–234.
Blate, G., et al. 2009. New Blood: Greater Mekong New

98

Species Discoveries. Retrieved from http://awsassets.panda.org/
downloads/greater_mekong_species_report_web_version.pdf
Butchart, S.H.M., et al. 2010. Global Biodiversity: Indicators of
Recent Declines. Science. 328 (5982). pp. 1164–1168. http://www.
azoresbioportal.angra.uac.pt/files/noticias_Global_Biodiversity_
Indicators.pdf.
Butchart, S.H.M., et al. 2012. Protecting Important Sites for
Biodiversity Contributes to Meeting Global Conservation Targets.
PLoS One. 7 (3). pp. 1–8. http://www.plosone.org/article/
info%3Adoi%2F10.1371%2Fjournal.pone.0032529
Chandran, M.R. 2010. The Palm Oil Industry: Contributing
Towards Sustainable Global Business. Presentation at 2010
National Institute of Oilseed Products (NIOP) Annual Convention
in Palm Springs, California, on 15 March.
Chou, L.M., ed. 2010. State of the Marine Environment
Report for the East Asian Seas 2009. Bangkok: UNEP /
Coordinating Body on the Seas of East Asia (COBSEA).
http://www.cobsea.org/documents/Report-SOMER/State%20
of%20the%20Marine%20Report%20for%20the%20East%20
Asian%20Seas%202009.pdf
Convention on Biological Diversity. 2010. Strategic Plan for
Biodiversity 2011–2020, including Aichi Biodiversity Targets.
Montreal. http://www.cbd.int/sp/
Davies, N., S. Hoyle, S. Harley, et al. 2008. Stock Assessment of
Bigeye Tuna in the Western and Central Pacific Ocean. Retrieved
from http://www.spc.int/DigitalLibrary/Doc/FAME/Meetings/
SCTB/17/SA_2.pdf. WCPFC-SC7-2011/SA- WP-02.
Dewi, S., et al. 2009. Carbon Footprint of Indonesian Palm Oil
Production: a Pilot Study. Bogor, Indonesia: World Agroforestry
Centre (ICRAF), Southeast Asia Regional Office.
Dietz, T., E.A. Rosa, and R. York. 2007. Driving the human
ecological footprint. Frontiers in Ecology and the Environment.
5 (1). pp. 13–18. http://steadystate.org/wp-content/uploads/
Dietz_Rosa_York_DrivingEcologicalFootprint.pdf.
Dunn, B., et al. 2012. “Viet Nam: Strategic Environmental
Assessment on the Quang Nam Hydropower Plan”, in OECD,
Strategic Environmental Assessment in Development Practice:
A Review of Recent Experience, OECD Publishing.
Earth Policy Institute. 2012. Meat Consumption in China
Now Double That in the United States from http://www.
earth-policy.org/plan_b_updates/2012/update102
Environment Operations Center. 2011. Greater Mekong Subregion
Core Environment Program (CEP)–Biodiversity Conservation
Corridors Initiative (BCI) Program Framework Document and
Action Plan 2012–2016.
Fish Stat Plus. 2009. http://www.fao.org/fishery/statistics/
software/fishstat/en (Commodities Production and Trade 19762009)
———. 2010. http://www.fao.org/fishery/statistics/software/
fishstat/en (Capture Production 1950-2010)

References

Food and Agriculture Organization. 1995. FAO Code of
Conduct on Responsible Fisheries.
———. 2001a. International Action Plan to Prevent, Deter,
and Eliminate Illegal, Unreported and Unregulated Fishing.
Rome. http://www.fao.org/fishery/ipoa-iuu/en
———. 2001b. State of the World’s Forests
———. 2010a. Global Forest Resources Assessment 2010,
Main report
———. 2010b. The State of World Fisheries and Aquaculture
2010. FAO Fisheries and Aquaculture Department. Rome.
http://www.fao.org/docrep/013/i1820e/i1820e.pdf
———. 2011. Fishery and Aquaculture Statistics Yearbook
2009. Rome. http://www.fao.org/docrep/015/ba0058t/
ba0058t.pdf
Forest Investment Program Export Group. 2010.
Recommendations for Pilots under the Forest Investment
Program (FIP). Manila. http://www.climateinvestmentfunds.
org/cif/sites/climateinvestmentfunds.org/files/FIP%20
6%20Report%20of%20FIP%20Expert%20Group%20
recommendations%20for%20Pilots%20under%20the%20
FIP%20march%202010_final_key_doc%20.pdf
Funge-Smith, S.J., D. Staples, and S. Sugiyama. 2004. Status
and potential of fisheries and aquaculture in Asia and the
Pacific. RAP Publication 2004/25. Bangkok: FAO Regional
Office for Asia and the Pacific.
Global Footprint Network. 2010. The 2010 National Footprint
Accounts. San Francisco, United States. http://www.
footprintnetwork.org/en/index.php/gfn/page/ecological_
footprint_atlas_2008/
Global Footprint Network, 2011. National Footprint Accounts
2011. Global Footprint Network, Oakland
Grantham, J. 2011. Time to Wake Up: Days of abundant
resources and falling prices are over forever. GMO Quarterly
Letter. April.
Hampton, J., et al. 2009. Stock Assessment of Bigeye Tuna in
the Western and Central Pacific Ocean. http://www.spc.int/
oceanfish/en/publications/doc_download/612-wcpfc-sc52009-sa-wp-04.
Hanson, C., J. Talberth, and L. Yonavjak. 2011. Forests for
Water: Exploring Payments for Watershed Services in the U.S.
South. WRI Issue Brief 2. Washington, DC: World Resources
Institute (WRI). http://pdf.wri.org/forests_for_water.pdf
Hawken, P., A.B. Lovins, and L.H. Lovins. 2010. Natural
Capitalism. The Next Industrial Revolution. Revised edition.
Washington, DC: Earthscan.
Hortle, K.G. 2007. Consumption and the yield of fish and
other aquatic animals from the Lower Mekong Basin. MRC
Technical Paper 16. Vientiane, Lao PDR: Mekong River
Commission (MRC). http://www.scribd.com/doc/18922309/
Consumption-and-the-Yield-of-Fish-and-Other-Aquatic-

Animals-From-the-Lower-Mekong-Basin
Hortle, K.G. 2009. Fishes of the Mekong—how many species
are there? Catch and Culture. 15 (2), p. 42. http://ns1.
mrcmekong.org/Catch-Culture/vol15_2Aug09/fishes-of-theMekong.htm
IEA (International Energy Agency). 2011. World Energy
Outlook
Ivanova, N. 2011. “Off the deep end — Beijing’s water demand
outpaces supply despite conservation, recycling, and imports”,
Circle of Blue, 3 May 2011, accessed from www.circleofblue.
org/waternews/2011/world/off-the -deep-endbeijings-waterdemand-outnumbers-supplydespite-conservation-recyclingand-imports/
Intergovernmental Panel on Climate Change (IPCC). 2007.
IPCC Fourth Assessment Report: Climate Change 2007
International Centre for Environmental Management (ICEM)
2010. Strategic Environmental Assessment of hydropower
on the Mekong Mainstream: Summary of the Final report.
Ha Noi, Viet Nam. http://www.mrcmekong.org/assets/
Publications/Consultations/SEA-Hydropower/SEA-FRsummary-13oct.pdf
ICN (2009). Indonesian Commercial Newsletter.
Koh, L.P., and D.S. Wilcove. 2008. Is oil palm agriculture
really destroying tropical biodiversity? Conservation Letters. 1
(2). pp. 60–64. doi: 10.1111/j.1755-263X.2008.00011.x
Kuroda, H. 2012. Asian Actions to Improve Prosperity while
Protecting the Global Commons. Keynote address delivered
at the Delhi Sustainable Development Summit 2012, in
New Delhi, India. http://www.adb.org/news/speeches/
asian-actions-improve-prosperity-while-protecting-globalcommons
Lack, M., and G. Sant 2011. A Review of Shark Fisheries,
Catch and Trade: Sharks as a Focal Group in the WWF Coral
Triangle Network Initiative. An internal report prepared for
the WWF Coral Triangle Network Initiative.
Lall, U. 2012. Interview in Development Asia January–March
2012, page 34
Langley, A., S. Hoyle, and J. Hampton. 2011. Stock Assessment
of Yellowfin Tuna in the Western and Central Pacific Ocean.
http://www.wcpfc.int/doc/sa-wp-03/stock-assessmentyellowfin-tuna-western-and-central-pacific-ocean
Leadership Group on Water Security in Asia. 2009. Asia’s Next
Challenge: Securing the Region’s Water Future (New York,
Asia Society)
McKinsey Global Institute. 2011 (November). Resource
Revolution: Meeting the world’s energy, materials, food and
water needs.
Mekong River Commission (MRC). 2010a. Economics Baseline
Assessment Working Paper. MRC SEA for Hydropower on
the Mekong Mainstream. Vientiane, Lao PDR. http://ns1.

99

References

mrcmekong.org/ish/SEA-Baseline/1-Economics-baselineassessment.pdf

Pet-Soede, L. Tabunakawai, K., Dunais, M.A.. The Coral
Triangle, photobook published by ADB and WWF

———. 2010b. State of the Basin Report 2010. Vientiane, Lao
PDR. http://ns1.mrcmekong.org/free_download/State-ofthe-Basin-Report.htm

Prime Minister’s Department, Government of Malaysia. 2010.
Tenth Malaysia Plan. Kuala Lumpur. http://www.epu.gov.my/
html/themes/epu/html/RMKE10/rmke10_english.html

Mool P.K., Samjwal R. Bajracharya, Sharad P. Joshi. 2001.
Inventory of Glaciers, Glacial Lakes and Glacial Lake
Outburst Floods, Monitoring and Early Warning Systems in
the Hindu Kush-Himalayan Region, Nepal. (ICIMOD and
UNEP/RRC-AP)
Myers, N. et al. 2000. Nature (journal) 403, 853–858
Millennium Ecosystem Assessment. 2005a. Ecosystems
and Human Well-being. Synthesis. Washington, DC: Island
Press. http://www.millenniumassessment.org/documents/
document.356.aspx.pdf
———. 2005b. Ecosystems and Human Well-being:
Wetlands and Water. Synthesis. Washington, DC: Island
Press. http://www.millenniumassessment.org/documents/
document.358.aspx.pdf
Ministry of Public Works, Government of Indonesia.
2010. Ecological Footprint of Indonesia. http://www.
footprintnetwork.org/images/uploads/Indonesia_
Footprint_Review.pdf
Mulekom, L., et al. 2006. Trade and export orientation
of fisheries in Southeast Asia: Under-priced export at the
expense of domestic food security and local economies.
Ocean & Coastal Management. 49. pp. 546–561. http://
poli.haifa.ac.il/~eranv/material_vigoda/GIF/Socio-EconArticles/Mulekom%20et%20al.,%202006.pdf
MPOB (Malaysian Palm Oil Board). 2009. Statstistics on
palm oil production taken from http://bepi.mpob.gov.my/
Nellemann, C. et al. The Last Stand of the Orangutan—
State of Emergency: Illegal Logging, Fire and Palm Oil in
Indonesia’s National Parks. Arendal, Norway: GRID,
UNEP. p. 17. http://www.grida.no/files/publications/
orangutan-full.pdf
Orr, S., et al. 2011. Dams on the Mekong River: Global
environmental change. Lost fish protein and the
implications for land and water resources (in press).
Paoli, G.D., et al. 2010. Biodiversity Conservation in the
REDD. Carbon Balance and Management. 5 (7). http://www.
cbmjournal.com/content/pdf/1750-0680-5-7.pdf
Partnerships in Environmental Management for the Seas
of East Asia (PEMSEA). 2003. Sustainable Development
Strategy for the Seas of East Asia: Regional Implementation
of the World Summit on Sustainable Development
Requirements for the Coasts and Oceans, page 116. Quezon
City, Philippines.
Pearce, D. 2005. Investing in Environmental Wealth for
Poverty Reduction. Presentation prepared on behalf of
the Poverty-Environment Partnership. New York: United
Nations Development Programme (UNDP).

100

Poseidon Aquatic Resource Management Ltd. 2011. A Blueprint
for Sustainable Tropical Shrimp Trawl Fisheries, WWF
Report. http://wwf.panda.org/what_we_do/how_we_work/
conservation/marine/sustainable_fishing/?201770/ABlueprint-for-moving-toward-sustainable-tropical-shrimptrawl-fisheries
Ramachandran, P. and Linde, L. 2011. Spatial support tools
into strategic planning - SEA od the GMS North-South
Economic Corridor Strategy and Action Plan. Environmental
Impact Assessment Review, Vol 31,
p602-611.
Rockstrom, J., et al. 2009. A safe operating space for humanity.
Nature. 461. pp. 472–475. doi: doi:10.1038/461472a.
Sadovy de Mitcheson, Y., et al. 2008. A Global Baseline for
Spawning Aggregations of Reef Fishes. Conservation Biology.
22 (5). pp. 1233–1244. http://www.marinecsi.org/wp-content/
uploads/2010/05/sadovy-et-al_2008_conservation_biology.
pdf
Secretariat of the Convention on Biological Diversity. 2010.
Global Biodiversity Outlook 3. Montréal, 94 pages.
Secretariat of the Pacific Regional Environment Programme
(SPREP). 2011. Pacific Regional Environment Programme
Strategic Plan: 2011–2015. Apia, Samoa. http://www.sprep.org/
att/publication/000911_SPREP_Strategicplan_2011_2015.pdf
Singh, S.P. 2007. Himalyan Forest Ecosystem Services :
Incorporating in National Accounting, Central Himalayan
Environment Association (CHEA), 9, Waldorf Compound,
Nainital, Uttarakhand, India
Smith, B.D., and I. Beasley. 2004. Orcaella brevirostris
(Mekong River subpopulation). In IUCN 2011 Red List of
Threatened Species, Version 2011.2. http://www.iucnredlist.
org/apps/redlist/details/44555/0
Son, H.S., Vice Chair of PPC of Lam Dong. 2010.
Delivered speech on the mechanism for payments for forest
ecosystem services in Lam Dong at the second South-East
Regional Workshop on PES in Da Lat,
Viet Nam, on 21 June.
Thakho Project for Sustainable Hydropower.
http://www.thakhosustainablehydro.com/
The Economics of Ecosystems and Biodiversity (TEEB). 2010.
Mainstreaming the Economics of Nature: A synthesis of the
approach, conclusions and recommendations of TEEB. http://
www.teebweb.org/Portals/25/TEEB%20Synthesis/TEEB_
SynthReport_09_2010_online.pdf
Thompson, C. 2010. Tigers on the Brink: Facing up to the
challenge in the Greater Mekong: Cambodia, Laos, Myanmar,

References

Thailand and Viet Nam. Vientiane, Lao PDR: WWF Greater
Mekong. http://www.worldwildlife.org/species/finder/
tigers/WWFBinaryitem15019.pdf
Turner, W.R., et al. 2012. Global Biodiversity Conservation
and the Alleviation of Poverty. BioScience. 62 (1). pp. 85–92.
http://www.conservation.org/Documents/Turner-etal_2012_Conservation-and-poverty-alleviation.pdf
United Nations Environment Programme (UNEP). 2006.
Challenges to International Waters: Regional Assessments in
a Global Perspective
United Nations Environment Programme (UNEP). 2009a.
Future Expansion of Palm Oil in Indonesia. In UNEP/GRIDArendal Maps and Graphics Library. Retrieved from http://
maps.grida.no/go/graphic/future-expansion-of-palm-oilin-indonesia
———. 2009b. The Economics of Ecosystem and Biodiversity
for National and International Policy Makers 2009. http://
www.unep.org/pdf/TEEB_D1_Summary.pdf
———. 2011. Towards a Green Economy: Pathways to
Sustainable Development and Poverty Eradication—A
Synthesis for Policy Makers.
United Nations Millennium Project. 2005. Environment and
Human Well-being: A Practical Strategy. Report of the Task
Force on Environmental Sustainability. London: Earthscan,
http://www.unmillenniumproject.org/documents/
Environment-complete-lowres.pdf (Accessed on 6 November
2009)
United States Agency for International Development
(USAID). 2008. Indonesia Climate Change Strategies.
Jakarta: USAID Indonesia.
———. 2010. Asia Regional REDD Program Planning
Assessment Report. Bangkok: USAID Regional Development
Mission for Asia. http://www.usaid.gov/rdma/documents/
USAID%20RDMA%20REDD%20ASSESSMENT_final.pdf
USAID, ADB, et al. 2010. Rapid Basin-wide Hydropower
Sustainability Assessment Tool (RSAT). http://www.
mrcmekong.org/assets/Publications/Reports/RSATRevision-3-for-printingOCT-3-2010-Corrected-FINAL.PDF
USAID. 2011. Technical brief: An ecosystem approach to
fisheries management (EAFM) and the Coral Triangle
Witteveen+Bos. WWF–Heart of Borneo. http://www.
witteveenbos.co.id/en/projects-sustainable-development/
project/50532-wwf-heart-of-borneo/pagenr/1
World Bank. 2006. Where Is the Wealth of Nations?
Measuring Capital for the 21st Century.
World Wide Fund for Nature (WWF). 2005a. Borneo:
Treasure Island at Risk. Status of Forest, Wildlife and related
Threats on the Island of Borneo. Frankfurt: WWF Germany.
http://awsassets.panda.org/downloads/treasureislandatrisk.
pdf
———. 2005b. An Overview of Glaciers, Glacier Retreat,
and Subsequent Impacts in Nepal, India and China. WWF

Nepal Programme. Kathmandu. Nepal.
———. 2007. The Heart of Borneo Declaration. http://wwf.
panda.org/what_we_do/where_we_work/borneo_forests/
borneo_rainforest_conservation/declaration.cfm
———. 2008. 2010 and Beyond: Rising to the biodiversity
challenge. Gland, Switzerland: WWF International.
———. 2009a. Coral Triangle and Climate Change: Ecosystems,
People and Societies at Risk. Sydney:
WWF Australia.
———. 2009b. WWF, New Blood: Greater Mekong New Species
Discoveries in 2009.
———. 2009c. New Species Discoveries-The Eastern Himalayas:
Where Worlds Collide
———. 2010. Tuna Think Tank: Summary Report. http://
awsassets.panda.org/downloads/tuna_think_tank_report.pdf
———. 2011a. Financing the Heart of Borneo: A Partnership
Approach to Economic Sustainability. http://awsassets.panda.
org/downloads/financing_the_heart_of_borneo_pdf.pdf
———. 2011b. US$28.5 million Debt Swap for Forest
Conservation in Borneo. 26 October. http://wwf.panda.org/
about_our_earth/search_wwf_news/?uNewsID=202126
———. 2011c. Palm Oil Buyers’ Scorecard 2011—Measuring
the Progress of Palm Oil Buyers. Gland, Switzerland: WWF
International. http://wwf.panda.org/what_we_do/footprint/
agriculture/palm_oil/solutions/responsible_purchasing/
scorecard2011/
———. 2011d. Business Solutions: Delivering the Heart of
Borneo Declaration—Focus on Forestry, Palm Oil and Mining.
http://awsassets.panda.org/downloads/wwf_heartofborneo_
greenbusinessnetwork.pdf
———. 2011e. Hong Kong Ecological Footprint Report 2010:
Paths to a Sustainable Future. Hong Kong, China: WWF-Hong
Kong. http://assets.wwfhk.panda.org/downloads/hong_kong_
ecological_footprint_report_2010.pdf
———. 2011f. Towards the Adoption of Circle Hooks to Reduce
Fisheries Bycatch in the Coral Triangle Region. Policy Brief.
http://awsassets.panda.org/downloads/wwf_coraltriangle_
bycatch_policy_brief_2011.pdf
———. 2012. Living Planet Report 2012 Gland, Switzerland:
WWF International. http://awsassets.panda.org/downloads/
lpr2010.pdf
WWF and PricewaterhouseCoopers (PwC). 2011. Roadmap for
a green economy in the Heart of Borneo: a scoping study. http://
awsassets.panda.org/downloads/pwc_report_green_economy_
roadmap_1.pdf
Wunder, S. 2005. Payments for Environmental Services: Some
Nuts and Bolts. CIFOR Occasional Paper no. 42. Jakarta: Center
for International Forestry Research.
Xu et al 2009. The Melting Himalayas: Cascading Effects
of Climate Change on Water, Biodiversity, and Livelihoods,
Conservation Biology, Volume 23, No. 3, 520–530

101

Other information

Disclaimer

WWF Offices

The views expressed in this publication are those
of the authors and do not necessarily reflect the
views and policies of WWF – World Wide Fund for
Nature, or those of the Asian Development Bank
(ADB), or its Board of Governors, or the governments
they represent.

Armenia; Azerbaijan; Australia; Austria; Belgium;
Belize; Bhutan; Bolivia; Brazil; Bulgaria; Cambodia;
Cameroon; Canada; Central African Republic; Chile;
China; Colombia; Costa Rica; Democratic Republic
of Congo; Denmark; Ecuador; Finland; Fiji; France;
Gabon; Gambia; Georgia; Germany; Ghana; Greece;
Guatemala; Guyana; Honduras; Hong Kong; Hungary;
India; Indonesia; Italy; Japan; Kenya; Laos; Madagascar;
Malaysia; Mauritania; Mexico; Mongolia; Mozambique;
Namibia; Nepal; Netherlands; New Zealand; Norway;
Pakistan; Panama; Papua New Guinea; Paraguay; Peru;
Philippines; Poland; Romania; Russia; Senegal;
Singapore; Solomon Islands; South Africa; Spain;
Suriname; Sweden; Switzerland; Tanzania; Thailand;
Tunisia; Turkey; Uganda; United Arab Emirates;
United Kingdom; United States of America; Viet Nam;
Zambia; Zimbabwe.

Neither WWF nor ADB guarantees the accuracy
of the data included in this publication and accepts
no responsibility for any consequence of their use.
By making any designation of or reference to a
particular territory or geographic area, or by using
the term “country” in this document, neither WWF
nor ADB intends to make any judgments as to the
legal or other status of any territory or area.
WWF and ADB encourage printing or copying
information exclusively for personal and noncommercial use with proper acknowledgment of
WWF and ADB. Users are restricted from reselling,
redistributing, or creating derivative works for
commercial purposes without the express,
written consent of ADB.
Note on “The Asia and Pacific Region”
and “Asia and the Pacific”
Throughout this report, except where otherwise
stated, due to limited data availability “The Asia
and Paciﬁc Region” or “Asia and the Pacific” refers
to Australia, Bangladesh, Cambodia, the People’s
Republic of China (PRC), India, Indonesia, Japan, the
Democratic People’s Republic of Korea, the Republic
of Korea, the Lao People’s Democratic Republic (Lao
PDR), Malaysia, Mongolia, Myanmar, Nepal, New
Zealand, Pakistan, Papua New Guinea, the Philippines,
Sri Lanka, Thailand, Timor-Leste, and Viet Nam.
In this publication, “$” refers to US dollars.

102

WWF Associates
Fundación Vida Silvestre (Argentina), Fundación
Natura (Ecuador), Pasaules Dabas Fonds (Latvia),
and Nigerian Conservation Foundation (Nigeria)
Publication details
Published in June 2012 by World Wide Fund for Nature
(WWF, formerly World Wildlife Fund), Gland,
Switzerland and the Asian Development Bank (ADB),
Manila, Philippines. All rights reserved. Any reproduction
in full or in part of this publication must mention the
title and credit the above-mentioned publisher as
the copyright owner.
Text and graphics: 2012 WWF & ADB

Abbreviations

ADB
ASEAN
BCI
CBD
CarBi
CEP
CTI–CFF
EAFM
EPA
FAO
FBP
GDP
GEF
gha
gha/capita
GHG
GIS
GMS
GT
GTRP
ha
HoB
IRF
IPCC
IUU
JTED
kg
Lao PDR
LMB
LPI
MEA
MPA
MRC
MSC
PA
PES
PRC
REDD+
RSAT
RSPO
SEA
SSME
TED
UNDP
UNEP
USAID
WWF

Asian Development Bank
Association of Southeast Asian Nations
Biodiversity Conservation Corridors Initiative
Convention on Biological Diversity
Carbon and Biodiversity Project
Core Environment Program
Coral Triangle Initiative on Coral Reefs, Fisheries, and Food Security
Ecosystem Approach to Fisheries Management
Environmental Program Assessments
Food and Agriculture Organization of the United Nations
Forests and Biodiversity Program
gross domestic product
Global Environment Facility
global hectare
global hectare per capita
greenhouse gas
geographic information systems
Greater Mekong Subregion
gross tonnage
Global Tiger Recovery Program
hectares
Heart of Borneo Initiative
International Rhino Foundation
Intergovernmental Panel on Climate Change
illegal, unreported, and unregulated
juvenile trash excluder device
kilogram
Lao People’s Democratic Republic
Lower Mekong Basin
Living Planet Index
Millennium Ecosystem Assessment
marine protected area
Mekong River Commission
Marine Stewardship Council
Protected Area
Payment for Ecosystem Services
People’s Republic of China
Reducing Emissions from Deforestation and Forest Degradation
Rapid Basin-wide Hydropower Sustainability Assessment Tool
Roundtable on Sustainable Palm Oil
Strategic Environmental Assessment
Sulu–Sulawesi Marine Ecoregion
turtle excluder device
United Nations Development Programme
United Nations Environment Programme
United States Agency for International Development
World Wide Fund for Nature
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The average person in
the Asia–Pacific region
requires 1.7 global
hectares, while only
0.9 global hectares of
biologically productive
area is available. India
and the People’s Republic
of China are likely to have
the greatest absolute
increase in Ecological
Footprint by 2015.

DEVELOPMENT
Increasing scarcity of
resources will affect all
economies. The impact of
environmental degradation
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to build a future in which humans live in harmony and nature.
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With 3.7 billion people and
rapidly growing per-capita
wealth, Asia and the Pacific
will be key to global efforts
to build a green economy.
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