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The Regional Assessment Report on Biodiversity and
Ecosystem Services for Asia and the Pacific produced by the
Intergovernmental Science-Policy Platform on Biodiversity
and Ecosystem Services (IPBES) provides a critical analysis
of the state of knowledge regarding the importance, status,
and trends of biodiversity and nature’s contributions to
people. The assessment analyses the direct and underlying
causes for the observed changes in biodiversity and in
nature’s contributions to people, and the impact that

these changes have on the quality of life of people. The
assessment, finally, identifies a mix of governance options,
policies and management practices that are currently
available to reduce the loss of biodiversity and of nature’s
contributions to people in that region. The assessment
addresses terrestrial, freshwater, and coastal biodiversity and
covers current status and trends, going back in time several
decades, and future projections, with a focus on the 2020-
2050 period.

The summary for policymakers of this Assessment Report
was approved by the sixth session of the Plenary of IPBES
(Medellin, Colombia, 18-24 March 2018) and is included in
this report. The chapters and their executive summaries were
accepted at this same Plenary session. The chapters are
available as document IPBES/6/INF/5/Rev.1 (www.ipbes.net).

FOREWORD

he objective of the Intergovernmental
Science Policy Platform on Biodiversity
and Ecosystem Services is to provide
Governments, the private sector, and
civil society with scientifically credible and
independent up-to-date assessments of
available knowledge to make informed decisions at the
local, regional and international levels.

This regional and subregional Assessment of biodiversity
and ecosystem services for Asia and the Pacific has
been carried out by 120 experts, including 7 early career
fellows, assisted by 54 contributing authors, primarily
from this region, who have analyzed a large body of
knowledge, including about 3,200 scientific publications.
The Report represents the state of knowledge on the Asia
and Pacific region and subregions. Its chapters and their
executive summaries were accepted, and its summary
for policymakers was approved, by the Member States of
IPBES at the sixth session of the IPBES Plenary (18 to 24
March 2018, Medellin, Colombia).

This Report provides a critical assessment of the full range
of issues facing decision-makers, including the importance,
status, trends and threats to biodiversity and nature’s
contributions to people, as well as policy and management
response options. Establishing the underlying causes of
the loss of biodiversity and of nature’s contributions to
people provides policymakers with the information needed
to develop appropriate response options, technologies,
policies, financial incentives and behavior changes.

The Assessment concludes that the region’s rich biodiversity
and valuable ecosystems services provide vital support for
human well-being and long-term sustainable development.
While the region has enjoyed rapid economic growth,

rapid urbanization and agricultural expansion, this has

come at the expense of biodiversity. Socioeconomic and
demographic changes are the major indirect drivers of the
loss of biodiversity and of nature’s contributions to people,
resulting in conversion and degradation of habitats, an
increasing number of invasive alien species and pollution.



Climate change, which is already impacting
species distributions, population sizes, the
timing of reproduction and/or migration, and
an increased frequency of pest and disease
outbreaks, is projected to become even more
important in the future.

With traditional agrobiodiversity is in decline, coupled with

a corresponding loss of indigenous and local knowledge,
there has been a considerable reduction in the cultivation

of native varieties of plants and a reduction in genetic
resources. Capture fisheries and coral reefs, both of which
are of environmental, economic and cultural importance, are
under serious threat.

While protected area coverage has increased substantially,
it does not effectively target areas of important biodiversity,
and management needs to be more effective. The
populations of large mammals and birds are declining.

The Report recognizes that sustaining and providing
access to biodiversity and ecosystem services contributes
to poverty alleviation, but notes that both are declining.
Economic growth and infrastructure development are
essential for achieving the Sustainable Development

Goals, but need to be pursued in harmony with nature.
Mainstreaming biodiversity into development policies, plans
and programmes can improve efforts to achieve the Aichi
Biodiversity Targets and the Sustainable Development
Goals. Countries experiencing high economic growth are
reporting an increase in forest and protected area coverage,
making significant progress towards achieving several of the
Aichi targets compared to other developing countries, and
are on track to achieve the Sustainable Development Goals.

Collaborative, participatory and decentralized governance
involving Governments, local communities, private sector,
and non-governmental organizations in decision-making
processes facilitate the sustainable use of biodiversity and
nature’s contributions to people. Regional cooperation
facilitates the transboundary conservation of threatened
terrestrial and marine ecosystems.

FOREWORD

We would like to recognize the excellent and dedicated
work of the co-chairs, Dr. Madhav Karki (Nepal) and

Dr. Sonali Senaratna Sellamuttu (Sri Lanka) and of the
coordinating lead authors, lead authors, review editors,
fellows, contributing authors and reviewers, and warmly
thank them for their commitment. We would also like to
thank Wataru Suzuki, Sana Okayasu and Miho Takahashi,
from the technical support unit located at the Institute for
Global Environmental Studies, Tokyo, Japan, as well as
Felice van der Plaat, coordinator of the implementation of
the regional assessments, because without their dedication
this Report would not have been possible. We would also
like to thank the Government of Japan for their generous
support.

This Regional Assessment Report provides invaluable
information for policymakers in Asia and the Pacific to
make informed decisions regarding the conservation and
sustainable use of biodiversity, the promotion of access
to genetic resources, and the fair and equitable sharing
of benefits arising from their use. It also provides valuable
information for the ongoing IPBES global assessment,

to be released in May 2019 and is expected to inform
discussions regarding the post-2020 global biodiversity
framework under the Convention on Biological Diversity,
as well as to inform action on implementing the 2030
Agenda for Sustainable Development and the Sustainable
Development Goals.

Sir Robert T. Watson
Chair of IPBES

Anne Larigauderie
Executive Secretary of IPBES
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STATEMENTS FROM
KEY PARTNERS

The Sustainable Development

Goals aim to “leave no one

behind”. If we don’t protect and
value biodiversity, we will never achieve
this goal. When we erode biodiversity, we
impact food, water, forests and
livelihoods. But to tackle any challenge
head on, we need to get the science right
and this is why UN Environment is proud
to support this series of assessments.
Investing in the science of biodiversity
and indigenous knowledge, means
investing in people and the future we
want.

Erik Solheim

Executive Director,
United Nations Environment Programme
(UNEP)

Biodiversity is the living fabric of

our planet - the source of our

present and our future. It is
essential to helping us all adapt to the
changes we face over the coming years.
UNESCO, both as a UN partner of IPBES
and as the host of the IPBES Technical
Support Unit on Indigenous and Local
Knowledge, has always been committed
to supporting harmony between people
and nature through its programmes and
networks. These four regional reports are
critical to understanding the role of
human activities in biodiversity loss and
its conservation, and our capacity to
collectively implementing solutions to
address the challenges ahead.

Audrey Azoulay

Director-General,

United Nations Educational,

Scientific and Cultural Organization (UNESCO)




The regional assessments

demonstrate once again that

biodiversity is among the earth’s
most important resources. Biodiversity is
also key to food security and nutrition.
The maintenance of biological diversity is
important for food production and for the
conservation of the ecological
foundations on which rural livelihoods
depend. Biodiversity is under serious
threat in many regions of the world and it
is time for policy-makers to take action at
national, regional and global levels.

José Graziano da Silva

Director-General,
Food and Agriculture Organization of the
United Nations (FAO)

STATEMENTS FROM KEY PARTNERS

Tools like these four regional

assessments provide scientific

evidence for better decision
making and a path we can take forward
to achieve the Sustainable Development
Goals and harness nature’s power for our
collective sustainable future. The world
has lost over 130 million hectares of
rainforests since 1990 and we lose
dozens of species every day, pushing the
Earth’s ecological system to its limit.
Biodiversity and the ecosystem services it
supports are not only the foundation for
our life on Earth, but critical to the
livelihoods and well-being of people
everywhere.

Achim Steiner

Administrator,
United Nations Development Programme
(UNDP)
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KEY
MESSAGES

A. IMPORTANCE OF NATURE’S
CONTRIBUTIONS TO HUMAN
WELL-BEING AND GOOD QUALITY
OF LIFE

o The Asia-Pacific region’s rich biodiversity and
valuable ecosystem services provide vital support for
human well-being and sustainable development. The
biodiversity of the Asia-Pacific region is important for
providing food, water, energy, and health security, as well as
cultural and spiritual fulfilment to its 4.5 billion inhabitants.
Ample evidence demonstrates that human well-being in the
region is deeply connected with nature, although there is
much variation in dependency across the region.

o The Asia-Pacific region has achieved rapid
economic growth, and is undergoing one of the
highest rates of urbanization and agricultural
expansion in the world. This has come at a high
environmental cost, causing degradation and loss of
biodiversity. The region has maintained an average
economic growth rate of 7.6 per cent as compared to the
3.4 per cent global average (from 1990 to 2010) and is
experiencing one of the fastest urbanization rates in the
world (2.0-3.0 per cent per year). The expansion of
agricultural land has also been among the world’s highest.
Rapid socio-economic transitions have come at a high cost
however, causing an accelerated and permanent loss of
biodiversity in the ecosystems of the Asia-Pacific region.

e Although the Asia-Pacific region is succeeding in
reducing poverty, mass poverty persists in some
subregions. Sustaining the viability of and access to
ecosystem services will contribute to poverty
alleviation. The Asia-Pacific region has the world’s largest
number of people living below the poverty line — 400 million of
the world’s 767 million poor people live in Asia and the Pacific
—although trends are improving. Eradicating poverty requires
multiple strategies, including the sustainable management of
food production systems (such as agriculture and
aqguaculture) that remain the main source of income and
nutrition in the region. Similarly, natural terrestrial, freshwater
and marine ecosystems also offer goods and services that
people need to secure their livelihoods. Sustaining these
provisioning services will assist in poverty alleviation.

Xl

o The diverse values and value systems across the
Asia-Pacific region shape interactions between people
and nature. There are some significant valuation data
gaps so caution needs to be applied during
interpretation. While people across the region value nature
for its contributions to their spiritual, cultural and physical
well-being, these contributions have been measured to
different extent with respect to their economic value. Studies
of valuation estimates of nature’s contributions to people? in
the Asia-Pacific region show that, in addition to provisioning
services, regulating services are also significantly valued, and
their contribution to a good quality of life is acknowledged.
But the number of such studies is small, and drawn mostly
from North-East Asia and Oceania.

B. VARYING TRENDS OF
BIODIVERSITY AND ECOSYSTEM
SERVICES AND THE ROLE OF
UNDERLYING DRIVERS

e While biodiversity and ecosystem conditions are
declining across the Asia-Pacific region, they are well
maintained in some areas. There are contrasting trends in
the status of biodiversity and ecosystem services in the
region. Among the different ecosystem types, forests, alpine
ecosystems, inland freshwater and wetlands, coastal
systems are the most threatened. From 1990 to 2015,
South-East Asia showed a reduction in forest cover by

12.9 per cent, largely due to an increase in timber extraction,
large-scale bio-fuel plantations and the expansion of
intensive agriculture and shrimp farms. However, over the
same period, North-East Asia and South Asia have shown
an increase in forest cover of 22.9 per cent and 5.8 per cent
respectively, through policies and instruments such as joint
participatory management, payment for ecosystem services,
and the restoration of degraded forests.

o The population of large wild mammals and birds
has declined across the region. Habitat degradation and
fragmentation, especially in forests and grasslands, has
largely resulted in a decline in wild mammals and birds.
Widespread loss of large vertebrates has had a measurable
impact on several forest functions and services, including
seed dispersal. lllegal trade in wildlife and wildlife products is
causing species decline in some countries.

0 Invasive alien species have increased in number
and abundance, and constitute one of the most
serious drivers of biodiversity loss across the Asia-
Pacific region. Areas most impacted by invasive alien

2. See appendix 2 for further information on the concept of nature’s
contributions to people.




species in the Asia-Pacific region include islands and
coastlines as well as agricultural heartlands and large affluent
cities. There is evidence that the number of these species is
growing as a consequence of the increasing volume of
international trade, improvements in transportation, and
cross-border migration. This increased risk has led to efforts
for their better surveillance and management, but the
knowledge base is variable across the region.

0 Protected area coverage in the Asia-Pacific
region has increased substantially but does not
effectively target areas of important biodiversity, and
progress is needed towards better overall
management effectiveness. Between 2004 and 2017,
the region registered a growth in protected area coverage of
0.3 per cent in terrestrial protected areas and 13.8 per cent
in marine protected areas. Many countries in North-East
Asia, Oceania, and South-East Asia are on track to fulfil
Aichi Biodiversity Target 11, of declaring 17 per cent of the
land and 10 per cent of oceans as protected areas.
Concerns remain over coverage and management of the
protected area networks.

o Traditional agrobiodiversity is in decline, along
with its associated indigenous and local knowledge,
due to a shift towards intensification of agriculture
with a small number of improved crop species and
varieties. Agroecosystems in the region represent 30 per
cent of the world’s agricultural land and 87 per cent of the

SUMMARY FOR POLICYMAKERS

world’s small farms, most of which support a wide range of
native crops. There has been a considerable decline in the
cultivation of native varieties of plants and a reduction in
crop genetic resources in the Asia-Pacific region, owing to
agriculture intensification and a shift to monoculture.

@ People in the Asia-Pacific region depend heavily
on fisheries for food, with aquaculture growing by
nearly 7 per cent annually, but the capture fisheries
sector is threatened. Aquatic environments in the
Asia-Pacific region are home to numerous species of fish
and invertebrates, many of which are consumed as food.
About 90 per cent of the global aquaculture production
occurs in the Asia-Pacific region. Freshwater ecosystems in
the region support more than 28 per cent of aquatic and
semi-aquatic species, but nearly 37 per cent of these
species are threatened by overfishing, pollution,
infrastructure development and invasive alien species.

0 Coral reefs are of critical ecological, cultural and
economic importance, supporting the livelihoods of
hundreds of millions of people in the Asia-Pacific
region and beyond through vital and valuable
ecosystem services such as food security or coastal
protection, and are under serious threat. It is projected
that they will experience increasing frequency of disease,
bleaching and death under the combined effects of habitat
loss, overfishing, pollution, sediments and nutrients from
land run-off, sea level rise, ocean warming and ocean

X
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acidification. Coral reefs are interlinked to other coastal
habitats, especially mangroves, intertidal flats and seagrass
beds, and their combined degradation is an aggravating
factor in coastal biodiversity decline.

@ Climate change and associated extreme events
are impacting species distribution, population sizes
and the timing of reproduction or migration; increased
frequency of pest and disease outbreaks resulting
from these changes may have additional adverse
effects on agricultural production and human well-
being. Some low-lying islands are already threatened by
sea-level rise. Climate-induced floods caused by melting of
ice pose a major threat to people and biodiversity in the
Himalayan region. Regional changes in precipitation are also
anticipated, as well as more extreme events such as floods
and drought. Already, changes have been observed in
species distribution, population sizes and the timing of
reproduction or migration, and the frequency of pest and
disease outbreaks has increased. These negative impacts
on biodiversity and nature’s contributions to people are
projected to worsen, and close regional and global
collaboration will be required to counter them.

The increase of waste and pollution in the
Asia-Pacific region is impacting ecosystems and
threatening the current and future health of nature and
people. With the increase in consumption of natural
resources in the Asia-Pacific region, there has been arise in
the subsequent production of waste. Household hazardous
waste, e-waste and food waste are increasing with the
growth of urbanization across the region. Plastic waste is of
concern: 8 of the 10 rivers around the globe carrying the
highest amounts of plastic waste are located in Asia. This
waste accounts for up to 95 per cent of the global load of
plastics in the oceans. Waste in water supplies and air
pollution pose persistent threats to human and
environmental health.

C. IMPLICATIONS OF BIODIVERSITY
DECLINE AND OPPORTUNITIES
FOR SUSTAINING NATURE’S
CONTRIBUTIONS TO PEOPLE

@ Direct and indirect drivers acting synergistically
are accelerating the loss of biodiversity and posing an
increasing risk to the sustained flow of nature’s
contributions to people in the Asia-Pacific region, but
there are opportunities to counter them. Direct drivers,
such as unsustainable use, illegal trade in wildlife,
conversion of habitats, invasive alien species, pollution and
climate change, are combining with indirect drivers such as
socioeconomic and demographic changes to create stress

XIV

and risks to ecosystems, threatening livelihoods and food
security for millions of people. Climate change will
exacerbate these impacts, especially among indigenous and
vulnerable communities. However, intervention through
environmental governance and targeted policies can alter
these interlinkages.

@ Continuing economic growth and infrastructure
development, in some subregions, are required for
achieving the Sustainable Development Goals of
eradicating poverty and hunger, and ensuring energy,
health, and water security, but need to be pursued in
harmony with nature if they are to be sustainable.
Many countries in the Asia-Pacific region are still facing
persistent poverty, and so are seeking fast economic
development through expansion of industries, agriculture
and trade. However, agriculture intensification and
production for global markets need not compromise the
progress already made in forest restoration and protected
area expansion. Better application of scientific knowledge
and technology has the potential to improve food, water and
energy security while reducing pressure on ecosystems in
many countries in the region.

@ Progress in forest and protected area
management, although not enough to reduce
biodiversity loss, increases the probability of meeting
the Aichi Biodiversity Targets and the Sustainable
Development Goals. Countries with high economic growth
are reporting an increase in forest and protected area
coverage. These countries have also made significant
progress towards achieving several of the Aichi Targets
compared to other developing countries, and are on track to
achieve the Sustainable Development Goals. However, an
increase in forest and protected areas alone is not enough
to reduce biodiversity loss caused by the negative impacts
of monoculture. A nationally driven and regionally
coordinated sustainable forest and protected area
management effort can contribute to the achievement of
multiple Aichi Targets (5 and 11) and Sustainable
Development Goals (12, 14 and 15).

0 Policymakers will benefit from using scenarios
adapted to unique local and national characteristics
for planning the future of biodiversity and human
well-being in the region. Accounting for the complexity
and dynamism of human-nature interactions is the key
challenge facing policymakers involved in managing
biodiversity in the region. Scenario-planning tools that offer
alternative pathways, and are sensitive to high economic
and cultural diversity, will be most useful to decision
makers. Given that both trade-offs and synergies exist
between the utilization of biodiversity and the pursuit of
economic development, policymakers need decision-
making support tools that can explore

multisectoral objectives.



D. POLICIES, INSTITUTIONAL
FRAMEWORKS, AND GOVERNANCE
OPTIONS FOR ACHIEVING GLOBAL
GOALS AND TARGETS

@ Local communities and higher-level stakeholders
collaborating in decision-making processes that
involve the conservation of nature are the best
positioned to ensure the sustainable use of
biodiversity and nature’s contributions to people.
Collaborative, participatory and decentralized governance,
for example, community-conserved areas and United
Nations Educational, Scientific and Cultural Organization
(UNESCO) biosphere reserves, creates an enabling
environment for mounting joint actions to improve
ecosystem health by giving everyone a voice and a stake.
Such governance promotes collective decision-making and
co-production of ecosystem services, thereby benefiting all
stakeholders. Nature, with its multidimensional role, can
attract support from many diverse sectors and stakeholders.
In the past, overly top-down policies have created
disincentives and perverse incentives that have fuelled
biodiversity loss. Multi-stakeholder governance has great
potential to accelerate progress in achieving biodiversity
goals. Successful examples abound in the region, and are
ripe for extension to new areas.

Q The mainstreaming of biodiversity into
development policies, plans, and programmes can
improve efforts to achieve both the Aichi Targets and
the Sustainable Development Goals. Mainstreaming of
biodiversity — that is, integrating biodiversity conservation
into broader areas, including poverty alleviation, climate
adaptation and degraded land rehabilitation programmes —
has great potential to drive the region towards sustainability.
It necessitates embedding biodiversity in the decision-
making processes of government agencies that are not
directly responsible for biodiversity policy (e.g., finance,
agriculture, rural development, or energy and water
resources ministries). Governments that involve multiple
stakeholders in the decision-making process have achieved
better coordination in the implementation of national
biodiversity strategies and action plans.

@ The Paris Agreement on climate change, the
Sendai Framework for Disaster Risk Reduction
2015-2030 and the 2030 Agenda for Sustainable
Development recommend the use of ecosystem-
based approaches. Ecosystem-based approaches, such
as ecosystem based adaptation, disaster risk reduction and
sustainable forest and pasture management, provide
multiple benefits and can foster synergies between
biodiversity conservation and these agreements. Countries
of the Asia-Pacific region can use a mix of policy

SUMMARY FOR POLICYMAKERS

instruments that consider the multiple values of nature’s
contribution to people and build it into these approaches.

@ Regional cooperation in devising and
implementing the transboundary conservation of
threatened landscapes and seascapes is expanding
and showing positive results. Biodiversity-rich and
threatened terrestrial, marine and wetland ecosystems
transcend political boundaries. Action or inaction in one
country can generate positive or negative effects in
neighbouring or downstream countries. Transboundary
conservation initiatives covering critically threatened
biological and cultural landscapes and seascapes exist in
the form of upstream-downstream river basin, ridge-to-reef,
and regional cooperative agreements.

@ Partnerships with the private sector, individuals
and non-governmental organizations, can help
countries meet the growing gaps in funding to finance
conservation efforts. The corporate sector is contributing
globally to conservation efforts and the trend is also positive in
the Asia-Pacific region. There is a broad scope for innovative
private sector financing in biodiversity protection, including in
protected areas, watershed management, renewable energy
technologies and climate change mitigation, through widely
used instruments such as payment for ecosystem services,
including reducing emissions from deforestation and forest
degradation and the role of conservation, sustainable
management of forests and enhancement of forest carbon
stocks in developing countries (REDD-plus). There are
market-based and voluntary instruments used by
philanthropic organizations and direct investment initiatives as
a part of corporate social responsibility. The private sector has
committed to contributing to climate change adaptation
under the Paris Agreement.

@ Sustainable production, consumption and waste
management policies can help to reduce biodiversity
loss, including by promoting low-carbon and
renewable solutions that are less polluting and more
sustainable. In many countries, waste management and
land, air and water pollution threaten to undermine the gains
in relation to a number of the Aichi Targets and Sustainable
Development Goals. Sustainable production and
consumption policies and practices are made possible
through strong regulatory enforcement and education, as
well as the adoption of voluntary sustainability standards
backed up by national incentive-based policies

and regulations.
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BACKGROUND

Introduction

he Asia-Pacific region is one of the most and innumerable small and large islands. It hosts a high
diverse regions in the world in social, cultural, number of endemic species and unique ecosystems
biological, climatic and geo-morphological of tremendous biological diversity, containing 17 of the
terms. The region has the world’s highest 36 global biodiversity hotspots and 7 of the 17 megadiverse

mountains and deepest ocean floors, as well as  countries. It has the greatest marine diversity globally, with
vast alluvial plains, coastal and arid landscapes,  half of the world’s largest islands and the longest and most

Figure SPM 1 Major ecoregions and the five geographical subregions of the Asia-Pacific
region as defined by IPBES.

Data source: biomes data from Olson et al. (2001), and hotspots data from Conservation Synthesis — Center for Applied Biodiversity
Science at Conservation International (2004) and R. A. Mittermeier et al. (2004).
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diverse coral reef systems in the world, more than half of
the world’s remaining mangrove areas, and the highest
seagrass diversity in the world {1.1.1, 1.1.2, 1.1.3.2}
(Figure SPM.1).

The region is home to almost 60 per cent (4.5 billion) of the
current global population, 52 per cent (400 million) of the
767 million global poor, and as much as 75 per cent of the
global population of 370 million indigenous people. Most of
the latter have distinct but increasingly threatened traditions
and culture and have been maintaining their livelihoods

in harmony with nature and managing landscapes and
seascapes for generations. The region has experienced

a rapid growth both in population and economic activity
that has extensively transformed its natural and managed
ecosystems. The major challenge facing the nations

and territories in the Asia-Pacific region is to improve

the standard of living of the growing population without
irreversibly degrading biodiversity and ecosystem services
{1.1.3.1,1.1.83.2,2.2.3,2.4.3,41.1, 4.2.1.4}.

The Asia-Pacific regional assessment focuses on the

critical importance of nature’s contribution to people and
people’s well-being. The assessment aims to assist in the
development and implementation of cross-scale and cross-
sector policies, as well as institutional and governance-
related interventions. It also identifies and proposes practical
management options, methodologies, tools and available
best practices from across the region to sustainably manage
natural resources. The policy, governance and institutional
options and frameworks have been formulated focusing on
the five subregions and major regional grouping of nations
and territories {1.2.1, 6.4.1, 6.4.2, 6.4.3}. By using scientific,
indigenous and local knowledge, the assessment supports
decision makers and policy leaders with synthesized
information and options for the future {1.2.1, 1.2.2}. The
report presents the latest status of and trends in biodiversity
and ecosystem services, and the potential impacts of the

loss of biodiversity and ecosystem services on human
well-being in the five subregions: Western Asia, South Asia,
South-East Asia, North-East Asia and Oceania.

The Asia-Pacific regional assessment report contributes to
supporting and strengthening the science-policy interface in
relation to biodiversity and ecosystem services by providing
knowledge to help achieve the global conservation and
sustainable development vision, goals and targets described
in the Convention on Biological Diversity’s Strategic Plan for
Biodiversity 2011-2020 and 20 associated Aichi Biodiversity
Targets, and the Sustainable Development Goals (2015-
2030), as well as the implementation of the Paris Agreement
on climate change through the nationally determined
contributions and national adaptation plans. Given the vast
and complex region, this report should be used alongside
other existing reports in order to provide robust solutions
{6.2.2.1,6.4.2.3}.

In this summary for policymakers, section A examines

the importance of nature’s contributions to human well-
being and good quality of life. Section B characterizes the
varying trends of biodiversity and ecosystem services and
explores the role of underlying drivers. Section C considers
the implications of biodiversity decline and opportunities
for sustaining nature’s contribution to people. Section

D describes the policies, institutional frameworks, and
governance options for achieving global goals and targets.
The report also highlights important areas where knowledge
is lacking and capacities are in deficit as stimuli for future
investment in research and capacity-building.
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A. Importance of nature’s
contributions to human well-being
and good quality of life

@ The Asia-Pacific region has a great richness of
biodiversity, including a variety of ecosystems. The
ecosystem services derived from these provide vital
support for human well-being and sustainable
development (well established).

The 4.5 billion people living across the Asia-Pacific region
are highly dependent on the diverse marine, aquatic and
terrestrial biodiversity and ecosystems services in the
region for their food, water, energy and health security

(well established) {2.3.1,2.4.1.1,2.4.1.2,2.4.1.3,2.4.1.4,
2.2.4.7}. Overall, biodiversity and ecosystem services

play a critical role in socioeconomic development as well
as the cultural and spiritual fulfilment of the population

in the five diverse subregions of the Asia-Pacific region
(established but incomplete) {1.1.3, 2.3.2, 2.3.3.4}. Ample
evidence exists to demonstrate that human well-being in
the region is intricately connected with nature {2.2, 2.3.3.4,
2.4.2}. However, the dependency is not uniform within the
subregions and countries. Many rural populations in the
region are highly dependent on wild harvests from nature for
their subsistence, income and energy needs, through forest
enterprises, woodcutting, honey collection and gathering
fuelwood {2.4.6}. It is estimated that nearly 200 million
people across the region directly depend on the forest for
their non-timber forest products, medicine, food and fuel,
as well as other subsistence needs {2.4.6.3}. Agriculture
provides much of the employment and nutrition of the
region’s communities {2.4.4}. Urban and suburban food
production in farms, backyards, community gardens and
rooftop farms can also make significant contributions to the
urban food supply and biodiversity {3.2.1.6}.

Among coastal ecosystems, coral reefs, mangroves,
seagrass beds and kelp forests are of critical ecological,
cultural and economic importance in the Asia-Pacific region,
providing a range of services, including food security,
livelihoods and coastal protection {3.2.3.1, 3.2.3.3, 3.2.3.4,
3.2.3.5}. They are key social-ecological systems supporting
the livelihoods of hundreds of millions of people in the region
and beyond, through vital and valuable ecosystem services,
for example, coastal protection, fisheries and tourism
{2.3.4.4, 2.5.1.3}. The Asia-Pacific region contains three
quarters of the world’s coral reefs {4.4.8.10}. They are the
most diverse coastal ecosystems on Earth.

@ Biodiversity and ecosystem services have
contributed to the rapid economic growth in the

XX

Asia-Pacific region, although this growth, in turn, has
had varying impacts on biodiversity and ecosystem
services (well established). The Asia-Pacific region
contains some of the top 10 economies of the world in
terms of gross domestic product {1.1.3.1}. The region
maintained an average growth rate of 7.6 per cent as
compared to the 3.4 per cent global average from 1990 to
2010. Aquatic environments in the Asia-Pacific region are
home to countless species of fish and invertebrates, many of
which are consumed as food. About 90 per cent of the
world’s aquaculture production, including the top 10
producer countries, occurs in the Asia-Pacific region, with
aquaculture growing at about 6.7 per cent per annum
{4.1.2.3}. Overall, the Asia-Pacific region has undergone the
most extensive land-use transformation to agriculture and
pastureland since the 1960s compared to other regions of
the world (well established) {1.1.4}. Rapid socioeconomic
transitions have come at a high environmental cost, including
a high rate of species and habitat loss, environmental
pollution and deforestation. This has accelerated and
sometimes led to permanent loss of biodiversity in the
terrestrial and marine ecosystems of the Asia-Pacific region
{3.2.1,3.2.2,3.2.3,3.24,4.21,4.2.2,4.3.3}.

@ The Asia-Pacific region’s terrestrial, freshwater
and marine ecosystems offer various goods directly —
such as plants, fungi, and animals including fish — that
individuals need in order to earn an income and secure
a sustainable livelihood (well established). Sustaining
the viability of, and access to, various provisioning
services, will contribute to the alleviation of poverty
{2.1.2, 2.4.4, 4.2.2.2}. Although the Asia-Pacific region has
achieved unprecedented success in reducing global poverty,
mass poverty persists in some subregions, and people
affected depend directly on their natural ecosystems for
provisioning services (e.g. fisheries, aquaculture, agriculture)
(well established). Although trends are improving, with the
proportion of the world’s population living in poverty
decreasing from 29.7 per cent in the period 2000-2004 to
10.3 per cent in the period 2010-2013, high levels of poverty
persist in some subregions of the Asia-Pacific region, which
accommodates the largest number of people living below the
poverty line. Based on the international poverty line of $1.90
per person per day, using 2011 purchasing power parity,

400 million (52 per cent) of the 767 million global poor live in
the Asia-Pacific region. The extent of poverty is highest in the
Pacific (38.2 per cent excluding Australia and New Zealand,
and largely due to Papua New Guinea), and lowest in
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Figure SPM ‘2 Distribution of studies on the economic valuation of ecosystem services
across five subregions and eleven ecosystem types of the Asia-Pacific
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Note: These figures only include studies identified through a systematic review conducted for the purposes of the Asia-Pacific regional assessment.

North-East Asia (1.8 per cent) {1.1.3.1, 2.1.2}. Achieving the
goal of liting people out of poverty requires multiple
strategies, including the sustainable management of the food
production systems that remain the main source of nutrition
and income in the region.

@ People value nature across the Asia-Pacific region
for its important contribution to their cultural, spiritual,
psychological, physical and economic well-being (well
established) {2.3}. Interactions with nature are shaped
by people’s diverse values and value systems
(established but incomplete) {2.2.1, 2.2.2, 2.3.1, 2.3.2}.
There is significant variation in the way economic and

non-monetary values are elicited for nature’s
contributions to people® across the Asia-Pacific region
and its subregions (well established) {2.3.3, 2.3.3.4}.
Marine, freshwater and terrestrial ecosystems all directly
support the livelihoods of communities through the provision
of nature’s multiple material contributions to people (well
established) {2.3.1.2}. However, people also value
substantially the wealth of nature’s non-material and
regulating contributions to people derived from ecosystems
across the region, such as the regulation of water flows and

3. See appendix 2 for further information on the concept of nature’s
contributions to people.
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quality, habitat creation and maintenance, climate regulation,
recreation and spiritual fulfilment, among several others (well
established) {2.3.1.1, 2.3.1.3}. These contributions have been
estimated to differing extents through non-monetary and
economic valuation studies (established but incomplete)
{2.2.2,2.8,2.3.2,2.3.3.2} (Figure SPM.2). Based on the
available evidence, nature’s contributions to people derived
from wetlands, inland surface waters and forests have
significant economic value, which nevertheless varies
substantially due to the different environmental and

socioeconomic contexts and valuation methodologies
between studies (established but incomplete) {2.3.3.4}.
Caution is thus required when using, transferring and
generalizing the economic values of nature’s contributions to
people for decision-making in contexts outside those of the
original valuation. If the current trends of ecosystem change
continue within the region, there could be a substantial
decline in the economic and non-monetary value of nature’s
contributions to people in the region and its subregions in
coming decades (established but incomplete) {2.3.3.4}.

B. Varying trends of biodiversity
and ecosystem services and the
role of underlying drivers

Figure SPM '8 A scheme of forest transition under some key drivers. Based on Meyfroidt and
Lambin (2011).4

Population increase,
farm expansion

FOREST COVERAGE

Increasing social attention to
environmental problems
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/
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@ Across the Asia-Pacific, while biodiversity and
ecosystem conditions are declining overall, they are
well maintained in some areas (established but
incomplete). The region exhibits varying trends in the status
of biodiversity and ecosystem services. Among the various
ecosystem types, forests, alpine ecosystems, inland

4. Meyfroidt, P, & Lambin, E. F. (2011). Global Forest Transition: Prospects for
an End to Deforestation. Annual Review of Environment and Resources (Vol.
36). http://doi.org/doi:10.1146/annurev-environ-090710-143732.
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freshwater and wetlands and coastal systems are the most
threatened (well established) {4.3}. Genetic diversity within
species, both wild and domestic, is also decreasing, in many
cases as a result of decreasing habitat ranges (established
but incomplete) {3.2.1, 3.2.2, 3.2.3}. South-East Asia
showed a reduction of 12.9 per cent in forest cover between
1990 and 2015, largely caused by an increasing export
market for palm oil, pulp, rubber and timber products {4.1.1,
4.1.2}. Likewise, 60 per cent of the grasslands and more
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Figure SPM (4 @) Overall extinction risk of species in the Asia-Pacific region. Data from the IUCN

Red List of Threatened Species.’
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than 20 per cent of the deserts in the Asia-Pacific region are
degraded owing to overgrazing by livestock, invasion by alien
species or conversion to agriculture, resulting in a rapid
decline of native flora and fauna {3.2.1.2, 3.2.1.4, 4.1.2,
4.4.2, 4.4.4}. On the other hand, there is a small trend of an
overall increase in the region’s forest cover, except in
South-East Asia, with North-East Asia and South Asia
showing an increase by 22.9 per cent and 5.8 per cent,
respectively, from 1990 to 2015 {3.2.1.1, 4.1.2.1, 4.4.1},
with a likely consequent increase in the flow of forest
ecosystem services. Positive change in forest cover is
attributed to the enabling policies of Governments reducing
deforestation and promoting afforestation and restoration
(Figure SPM.3). Despite the increase in forest cover,
biodiversity is still at risk. Nearly 25 per cent of the region’s
endemic species are currently threatened according to the
International Union for Conservation of Nature (IUCN) Red
List of Threatened Species, although there is a high
percentage of data-deficient species (19 per cent), indicating
the need for more research on endemic species loss in the
region (well established) {3.2.2, 3.2.6.2} (Figure SPM.4).

5. Data available from www.iucnredlist.org.

VULNERABLE NEAR THREATENED

@ The population of large wild mammals, especially
some ungulates and carnivores, and birds has
declined across the region (well established). However,
owing to improved global efforts and enabling policies of the
range countries, some of the charismatic species have
performed better. Habitat degradation and fragmentation,
especially in forests, have led to a decline in wild mammals
and birds. In the lowland forests of Sundaland (region of
South-East Asia), it is projected that 29 per cent of the bird
species and 24 per cent of the mammals are likely to
become extinct in the coming decades if the current rate of
forest loss continues {3.2.1.1, 3.2.1.2}. The reduction in
faunal diversity could also lead to a decline in the population
of large seeded animal-dispersed trees in tropical forests.
The widespread loss of large vertebrates has had a
measurable impact on many forest functions and services,
including seed dispersal {3.2.1.1}. While some hunting is for
subsistence or local markets, there is also a massive
regional trade in wildlife and wildlife products for food,
traditional medicines, ornaments and pets, which is also
causing species decline in some countries {3.2.1.1}.
Likewise, several grassland animals are highly threatened in
the Asia-Pacific region, for example, brow antlered deer or

XX
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Figure SPM 4 @ Red List Indices of species survival in the Asia-Pacific region, weighted
by the fraction of each species’ distribution occurring within each region/
subregion in the Asia-Pacific region. Data from the IUCN Red List of

Threatened Species (2017).
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Thamin, swamp deer, great Indian bustard, lesser florican
{3.3.2}. Bird extinctions on individual Pacific islands and
Hawaii range from 15.4 per cent to 87.5 per cent of the total
number of bird species, with the implication that there is a
loss of ecological functions such as seed dispersal and
predation previously performed by birds (well established)
{3.2.1.7}. The extinction risk for endemic species (25 per
cent threatened) is similar to that for all species (21 per cent
threatened), as a very high proportion of the species found
in the Asia-Pacific region are endemic {3.2.6.2} (Figure
SPM.4). Apart from the exploitation of wildlife and climate
change as direct drivers, the global trade in timber and high
demand for traditional medicines and natural products are
also causing species decline (well established) {3.2.1.1}.
Exotic vertebrate predators have been largely responsible
for native mammal extinctions in countries such as Australia,
where predation by foxes and cats have led to the highest
rate of mammal extinction (>10 per cent) of any continent
globally {3.2.1.2, 3.2.1.4, 4.1.4}.

@ There is a steady increase in the number and
abundance of invasive alien species, impacting native
biodiversity, ecosystem functioning and productivity
(well established). Invasive alien species constitute one of
the most serious drivers of ecosystem change and
biodiversity loss across the Asia-Pacific region. This is
particularly true for oceanic islands {1.1.4, 4.1.4, 4.5.1}.
There is also increasing evidence that marine invasive alien
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species constitute an extremely serious, but less well
understood, threat to fisheries, coral reefs and the overall
functioning of marine ecosystems and food webs in the
Asia-Pacific region {1.1.4, 4.1.4.1}. In semi-arid and arid
ecosystems across the region, an increase in the cover of
invasive alien species has been largely attributable to the
planting of woody invasive alien species such as Prosopis
Jjulifiora (well established) {3.3.5, 4.4.5}. The introduction of
invasive alien species also occurs frequently in urban
ecosystems because cities are centres of trade, traffic and
horticulture {4.4.6.2}. The annual economic loss attributed
to invasive alien species is not well studied but is likely to be
substantial — for example, it is estimated at $33.5 billion in
South-East Asia. There is evidence that invasive alien
species are increasing in number of species as a
consequence of the increasing volume of international trade,
transportation improvement and cross-border migration
(established but incomplete) {3.3.5, 4.1.4,42.2.3, 4.2.2.4,
4.6}. There have been increasing efforts in the region
towards better surveillance and management of invasive
alien species, with a majority of Asia-Pacific countries having
signed up to invasive alien species-relevant international
agreements and having introduced relevant national
legislation. The knowledge base is variable across the
region, however, with a lack of detailed large-scale surveys
and a central depository for information on invasive alien
species {4.1.4.1, 4.6, 6.2.2.1}.
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Figure SPM 5 Protected Area coverage in Asia-Pacific region. Source: UNEP-WCMC and
IUCN (2018).5

[ PROTECTED AREA

@ Protected area coverage in the Asia-Pacific
region has increased substantially, but coverage of
key biodiversity areas’ and important bird areas still
remain low and progress is needed towards better
overall management effectiveness (well established)
{3.2.6.3, 6.4.2.1}. Between 2004 and 2017, North-East
Asia, Oceania and South-East Asia registered a growth in
protected area, with a regional total increase of 0.3 per cent
for terrestrial and 13.8 per cent for coastal and marine
protected areas {3.2.6} (Figures SPM.5, SPM.6). Many
countries in North-East Asia, Oceania and South-East Asia
are on track to partially fulfilling Aichi Biodiversity Target 11,
having designated close to 17 per cent of the land or 10 per
cent of oceans as protected areas. However, most of the
important bird areas and key biodiversity areas remain
unprotected, suggesting that the region is not on track in
conserving areas of particular importance for biodiversity, as
called for under this target (well established) {3.2.6.1}.
Oceania has the highest overall protected area coverage in
the region (Figure SPM.6). North-East Asia has a high
percentage of land under protected areas (17 per cent), but
less than 5 per cent of its marine area is protected {3.2.6}.
Several countries have set up community conserved areas

6. Source: UNEP-WCMC and IUCN (2018). Protected Planet: The
World Database on Protected Areas (WDPA) [On-line], March 2018
Cambridge, UK: UNEP-WCMC. Available at www.protectedplanet.net.

7. Defined as sites contributing significantly to the persistence of
biodiversity of global importance.

PROTECTED AREA OUTSIDE THE ASIA-PACIFIC REGION

that are managed and guided by indigenous and local
knowledge and culture-based practices that have been
shown to have a positive impact on the conservation of
native biodiversity {2.5.3.2, 3.2.5.6, 6.4.1.2, 6.4.1.4}. In
some countries, a number of community-based conservation
initiatives supported through indigenous and local knowledge
have helped in scaling up community conserved areas
{6.2.3, 6.4.2.4, 6.5}. Despite the progress in protected area
coverage in both marine and terrestrial ecosystems, the rate
of species loss has not slowed down {3.2.6.2}.

@ Traditional agrobiodiversity is in decline, along
with its associated indigenous and local knowledge,
owing to a shift towards agricultural intensification
and high-yielding crop varieties (well established).
There has been a decline in the cultivation of native varieties
of plants and a reduction in crop genetic resources in the
Asia-Pacific region owing to agriculture intensification and a
shift to monoculture. Agro-ecosystems in the region
represent 30 per cent of the world’s agricultural land and 87
per cent of the world’s small farms, most of which support a
wide range of native crops. Recent decades have seen a
shift towards high-yielding varieties and monoculture due to
higher demand, leading to a loss of crop varieties grown
with traditional methods (e.g., swidden agricultural
conversion in South-East Asia) and an increased risk of
losing genetic materials that serve as insurance policies for
sustaining food supply and human health. The indiscriminate
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Figure SPM 6 @) Protected area coverage in the Asia-Pacific subregions. Data from UNEP-
WCMC and IUCN (2017).8

TERRESTRIAL
20%
17% TARGET
10% I I | I ‘ I |
0% I I
North-East Asia Oceania South Asia South-East Asia Western Asia Regional Total
COASTAL AND MARINE
30%
20%
10% J 10% TARG]
(0 L - - - - - - - B g S g g g S - - - - -
0% —— I ‘ I [ I
North-East Asia Oceania South Asia South-East Asia Western Asia Regional Total
M 2004 W 2014 JUNE2017 [l 2020 (if all national commitments are completed)

Note: The large shift in the Western Asia data between 2014 and June 2017 is due to the correction of protected area coverage data in the World Database on Protected Areas.

use of chemical fertilizers and pesticides in agriculture also Demographic urbanization and rural depopulation in some
causes loss of agrobiodiversity owing to pest outbreaks, countries may affect the transmission of indigenous and
loss of pollinators and changes in soil microbiota local knowledge to future generations {4.2.1.4}.

(established but incomplete) {3.2.1.5, 4.1.3.2, 4.1.3.3,

4.4.5}. There has been a nearly 30 per cent decline in

biological and cultural diversity in the Asia-Pacific region & gr':‘Ef;\gvcctgﬂchfgss'L(\J/ggpf)o[&'_‘:j}ge[gsg ;;g?t(; hrigxggg’%aﬁbase
since the 1970s (well established) {3.2.5.2, 3.2.5.4, 3.4}. UNEP-WCMC and IUCN. Available at: www.protectedplanet.net.
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Figure SPM 6 @ Growth in the proportion of Key Biodiversity Areas completely covered by
protected areas in the Asia-Pacific region.

Data for two types of key biodiversity areas (KBAs) are shown here: Alliance for Zero Extinctions sites (AZEs) and Important Bird and
Biodiversity Areas (IBAs). Source: UNEP-WCMC & IUCN (2015) and World Database of Key Biodiversity Areas

(www.keybiodiversityareas.org).
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@ In the Asia-Pacific region, people are heavily
dependent on fisheries for food, with aquaculture
growing by nearly 7 per cent annually. But the capture
fisheries sector faces challenges owing to
overharvesting, invasive alien species, disease and
pollution (well established).

Freshwater ecosystems in the Asia-Pacific region support
more than 28 per cent of the aquatic and semi-aquatic
species of the world, but nearly 37 per cent of these
species are threatened owing to anthropogenic and climatic
drivers (well established) {3.2.2.1, 4.1.2.3}. Overfishing,
pollution, infrastructure development and invasive alien
species are largely responsible. Roughly one out of every
three species of freshwater fishes is threatened {3.2.2,
4.4.7}. In South-East Asia, capture fisheries, particularly
marine, continued to decline, from almost 70 per cent

of the region’s total fisheries production in 2000 to only

40 per cent in 2014 {4.1.2.3}. The damming of rivers has
damaged fish productivity and diversity, and the cumulative
effect of climate change may exacerbate this loss {3.2.2.3,
3.3.3, 4.4.7.2}. The conservation status of fishes varies
considerably within the region, with freshwater fish extinction
rates projected to be highest in semi-arid and arid areas
{3.2.2.1}. Aquatic biodiversity and ecosystems are under
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threat from economic development, including the excessive
use of water for industries and infrastructure expansion and
the heavy use of fertilizers in agricultural fields in and around
wetlands, leading to rapid eutrophication, which has an
impact on fish {3.2.2.2, 3.2.2.4, 4.1.3, 4.4.7, 4.4.8}.

Coastal and marine ecosystems are threatened due to
unsustainable aquaculture practices, overfishing and
destructive harvesting practices. It is projected that if
unsustainable fishing practices continue, there could be no
exploitable fish stocks left by as early as 2048. The intertidal
zones are also rapidly deteriorating owing to human activities
(established but incomplete) {3.1.3.1, 3.2.3.2, 3.2.3.3,
3.2.3.6,3.2.4.6, 3.4, 4.1.2.3, 5.2.3}. Coral reefs are already
under serious threat; some reefs have been lost, especially
in South and South-East Asia {5.2.3}. It is expected that

up to 90 per cent of coral will suffer severe degradation by
2050 even under conservative climate change scenarios
(established but incomplete) {5.2.3}. Even for the most
managed reefs, coral loss rates are estimated at around

1-2 per cent annually {4.4.8.10}. It is projected that they will
experience increasing frequency of disease, bleaching and
death under the combined effects of habitat loss, overfishing,
pollution, sediments and nutrients from land run-off, sea level
rise, ocean warming and ocean acidification {5.2.3, 4.4.8.10,
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6.3.1}. Coral reefs are interlinked to other coastal habitats,
especially mangroves, intertidal flats and seagrass beds,
and their combined degradation is an aggravating factor in
coastal biodiversity decline {3.2.3}.

@ Climate change, sea level rise and extreme
climatic events are harming species, habitats and
ecosystem structure and functions. Other global
changes, including ocean warming, ocean acidification
and increased frequency and severity of pest and
disease outbreaks, are affecting production systems
and ecosystem functions in both marine and terrestrial
systems (well established). These global changes are
posing great threats, especially to coral reefs, seagrass beds,
kelp forests, mangroves and salt marshes, and in turn are
increasing coastal erosion and vulnerability of low-lying
coastal areas, islands and atolls (well established) {3.2.3,
3.2.3.4,4.15,4.48.10, 4.4.3,4.5.1, 4.5.2.6}. High variability
in the Asia-Pacific region’s climate and weather cycle are
directly and indirectly affecting aimost all ecosystems,
although the severity of the effects is projected to vary across
the region (established but incomplete) {3.3.4, 4.1.5, 4.4,
4.5, 5.2}. There is evidence that the climate in the region will
continue to change over the coming decades, triggering
increased frequency of extreme events such as floods and
droughts (well established) {4.1.5, 4.4.2.4, 4.4.4, 445,
4.4.7.5}. The melting of ice and snow, permafrost thawing
and extreme precipitation events are major threats to
biodiversity in the high mountains, resulting in an increase of
soil erosion and further greenhouse gas emissions (well
established) {4.4.3, 4.5.2.6}. Climate change and associated
extreme events are affecting species distributions, population
sizes and the timing of their reproduction or migration, all of
which are likely to have significant implications for terrestrial
and ocean biodiversity, leading to disruptions in ecosystem

functioning and aggravating the food security issue across
the region (established but incomplete) {4.1.5, 4.4.2, 4.4.3,
4.4.5, 4.4.7}. Conflict in some parts of the region has led to
large-scale human migration, further exerting local and
transboundary pressures on ecosystems. This trend may
escalate and become more prevalent in the future with the
increased frequency of adverse climate events, but empirical
data is lacking to assess its socio-ecological effects
(established but incomplete) {2.1.5, 2.5.2.7, 4.2.1.6}.

) The increasing impact of waste and pollution on
terrestrial, freshwater and marine ecosystems, is
threatening the current and future health of nature and
people in the Asia-Pacific region (well established).
Rapid population growth, changing values, shifting socio-
economic status, technological and industrial capabilities,
and urbanization across the region are resulting in an
increase in the consumption of natural resources, and the
subsequent production of waste. For example, quantities of
household hazardous waste, e-waste, and food waste are
rising with the growth of urbanization in subregions across
the Asia-Pacific region. An estimated 870 million tons of
municipal solid waste were produced in the Asia-Pacific
region in 2014, and that figure is projected to increase to
1.4 billion tons per year by 2030. Construction and
demolition waste is also increasing. Of particular concern is
plastic waste: the world’s top five plastic waste polluters are
in North-East, South and South-East Asia, and of the

10 rivers around the globe carrying the highest amounts of
plastic waste, 8 are located in Asia. This waste accounts for
88-95 per cent of the total global load of plastics in the
oceans {2.1.7, 4.3}. Additionally, water pollution, air pollution
and hazardous substances pose ongoing threats to human
and environmental health (well established) {2.2.2.3, 2.2.4.4,
2.3.4.3,2.41,4.1.3.3}.

C. Implications of biodiversity
decline and opportunities for
sustaining nature’s contributions

to people

@ Both direct and indirect drivers and interactions
among them are causing biodiversity loss and habitat
destruction in the Asia-Pacific region, with indirect
drivers playing an increasingly prominent role (well
established). Although direct drivers such as land-use
change are important, especially in subregions where
deforestation and forest degradation continue (established
but incomplete) {3.2.1.1; Figure 5.16}, indirect drivers such

XXV

as socioeconomic and demographic changes are playing a
more significant role in causing biodiversity decline and
ecosystem change (well established) {4.2.1, 4.2.2, 4.2.3,
4.2.4, 4.2.5}. These indirect drivers interact with direct
drivers, including unsustainable use, habitat destruction,
invasive alien species, pollution and climate change,
accelerating biodiversity decline and ecosystem degradation
{41, 4.3, 5.2, 5.3; Figure 5.16}. Together they cause loss of



livelihoods, with serious implications for food security,
especially among indigenous and vulnerable communities
(established but incomplete) {2.4.3, 2.4.4}. In some cases,
however, the interaction between drivers and institutional
change is also improving ecosystem conditions through
more effective management and governance {4.2.5, 4.3}.
The newer and more critical indirect drivers such as
sociocultural change (in food preference, behaviour and
norms) and urbanization are also hindering the flow of

SUMMARY FOR POLICYMAKERS

nature’s contributions to people {2.2.2, 2.4.6, 4.2.2, 4.2.3}
(Figure SPM.7). Environmental governance and targeted
policies are a powerful tool to alter these interlinked drivers
and have significant effects on biodiversity and nature’s
contributions to people across the Asia-Pacific region (well
established). There is a need to improve the capacity of
policymakers to better understand these dynamic
interactions and plan appropriate responses to reduce
biodiversity loss and ecosystem degradation at the national,

Figure SPM 7 Level of influence of direct and indirect drivers on ecosystem services supply in

the Asia-Pacific region.

SH3IAIHA
1034IANI 40 3ION3NT4NI

""SINILSASOO3 ™

...and
integrated
ecosystem
complex.

Bl
[
3
E
A
A
>
>
A
A

LEVEL OF INFLUENCE OF INDIRECT
DRIVER ON DIRECT DRIVER

. Strong

Medium

. Strong

Medium

Low Low

Economic drivers

ecosystems (incl. coral reefs)
Inland freshwater and
wetland ecosystems
Urban and semi-urban

Grassland and savannah

Forest and woodland

Deserts and semi-deserts

IMPACT OF DIRECT DRIVER
ON ECOSYSTEM

Policies, Governance
systems and institutions

Science and technology

Demographic drivers

Socio-cultural drivers

Agro-ecosystems

Coastal and marine

ecosystems

ecosystems

ecosystems

Alpine ecosystems

Islands

Mountains

LEVEL OF CONFIDENCE
- MATRIX
. Well established

. Established, but
incomplete

N\ Rapid Increase
7] Increase

9 Constant Unresolved

XXIX



THE REGIONAL ASSESSMENT REPORT ON BIODIVERSITY AND ECOSYSTEM SERVICES FOR ASIA AND THE PACIFIC

Figure SPM
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regional and subregional levels {4.1.5, 4.2.5, 4.3, 4.6, 5.5,
6.4.2.8, 6.4.3}.

@ Rapid economic growth, globalization,
urbanization and infrastructure development are
profoundly modifying consumption and production
patterns and adversely impacting biodiversity and
nature’s contributions to people (well established). The
Asia-Pacific region is undergoing one of the fastest rates of
urbanization (2-3 per cent per year) in the world. Rapid
economic development coupled with growth in international
trade, combined with large rural out-migration, are changing
lifestyles and dietary habits (well established). This has
reduced the consumption of traditional foods, with mixed
cropping shifting towards commercial high-yielding crops,
and a decline in inhabited production landscapes (or
biodiversity-rich cultural ecosystems) in most of the
Asia-Pacific subregions (well established) {2.1.5, 3.2.1,
3.3.6,4.2.1.4,4.2.2, 4.2.3, 4.4.5}. The integration of many
rural societies into regional and global consumption markets
has transformed many subsistence farms to commercial
monoculture production systems (well established) {1.1.4,
2.4.3,3.2.1.5,4.1.1, 4.4.1, 4.4.5}. Direct drivers including
poorly planned urbanization and agriculture expansion into
fragile areas, such as freshwater wetlands, peatlands and
coastal belts, are pushing ecosystem degradation and
biodiversity loss to a critical threshold across all subregions
(well established) {2.3.1.2,4.1.1,4.3,4.4.7.1,5.2.1, 5.2.3}.

9. Prepared by the IPBES task group on indicators based on raw data
provided by the Food and Agriculture Organization of the United Nations.
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On the positive side, advances in scientific research and the
application of new technology are improving food, water and
energy security (established but incomplete) {4.2.4, 5.4.3}.
Improved means of communication, transportation and
social networking have raised public awareness, helping to
achieve Aichi Target 1 and the Sustainable Development
Goals (established but incomplete) {4.2.4.1, 4.2.4.4}.

@ Unsustainable use and invasive alien species are
two of the key direct drivers of declining biodiversity,
particularly on island ecosystems (well established).
Mass invasion by exotic species is causing significant
economic and irretrievable biological loss of native species
and ecosystems (well established) {3.3.5, 4.1.4}. The
overexploitation of forest, rangeland, ocean, coast and
freshwater bodies, combined with poorly planned
urbanization and infrastructure development, such as
unregulated recreation and tourism infrastructure, are
leading to a massive decline in biodiversity and ecosystems,
although it has drastically reduced poverty and led to good
quality of life in the short term. The resulting decline in
nature’s contributions to people could compromise the
achievement of Aichi Target 5 and Sustainable Development
Goals 12, 13, 14 and 15, requiring urgent action to strike a
balance between conservation and development (well
established) {4.1.1,4.1.2,4.4,5.3.3.4, 6.5, 6.6}.
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Figure SPM ‘9 Biodiversity loss in the Asia-Pacific region in terms of mean species abundance
under different scenarios. Data source: PBL (2012);'° PBL (2014)."
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¢ |n the global technology scenario it is envisaged that large-scale technology will be developed (with resulting increases in crop
yield and livestock production, expansion of global markets and trade liberalization) and global solutions will be found to emerging
problems (through protected area expansion and a shift to clean and renewable energy, among others). Biodiversity loss would be

lowest under this scenario in North-East Asia and Oceania

e Consumption change entails an environmentally-aware society, changed consumption patterns, falling meat demand and food
waste, equitable access to food and better fuel efficiency in developing countries, with lowest biodiversity loss in South-East Asia.

¢ Decentralized solutions involve local and/or regional initiatives for biodiversity protection, energy, agriculture production with
environmental consideration, policy interventions that support equitable access to food and slow technological development.
Biodiversity loss is lowest in Western Asia and South Asia under this scenario.

@ Progress in forest management and protected
area expansion and management increases the
probability of meeting the Aichi Targets and the
Sustainable Development Goals (established but
incomplete), although not enough to reduce
biodiversity loss. The increase in the forest and protected
area coverage in most of the subregions of the Asia-Pacific
region is benefiting both biodiversity and nature’s
contributions to people, albeit marginally, but largely in
Oceania and North-East Asia (well established) {3.2.1.1,
3.2.6}. Major countries with high economic growth are
reporting an increase in forest and protected area coverage
{3.2.1.1, 3.2.6; Table 5.1}, and good progress therefore in
achieving Aichi Target 5 and partially achieving Target 11,
and creating synergies with a number of the Sustainable
Development Goals (6, 7, 8, 10, 11, 12, 13, 14, 15, 16, 17)
{6.5, 6.6}. While an increase in forest and protected areas
contributes to reducing biodiversity loss, it alone is not
sufficient as protected area coverage of key biodiversity
areas is generally low and increases in forest area may not
align with biodiversity rich ecosystems (well established)
{3.2.1.1, 3.2.6.1}. On the positive side, a consistent increase
in forest cover is correlated with a decline in fuelwood
demand in North-East Asia (Figure SPM.8) and an increase
in the protected area coverage of key biodiversity areas,
mostly in Oceania and North-East Asia {3.2.1.1, 3.2.6.1,
4.1.2.1}. In many countries, a long-term increase in forest
and protected areas, combined with more effective
management, has supported progress towards the
achievement of multiple Aichi Targets (4, 5 and 11) and
Sustainable Development Goals (12, 14 and 15) (established
but incomplete) {3.2.6.1, 6.2.2.1, 6.4.2, 6.5, 6.6}.

@ New technologies and the implementation of
effective policies and good governance have the
potential to promote the sustainable use of
biodiversity (established but incomplete). In some
countries, rapid economic growth and increasing
urbanization, if coupled with the application of new
technologies, could reduce pressure on natural ecosystems
{4.2.4.1,4.2.4.4,5.3.2.1, 5.3.3.4}. However, there have
been concerns about both the potential benefits and the
potential risks of new technology implementation to
biodiversity and human health {4.2.4.2}. New and adaptive
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multiple-use land management practices are helping many
countries to place their conservation efforts on a recovery
trajectory by stabilizing land-use and sea-use change, and
they provide evidence that coherent actions by
Governments can improve nature’s contributions to people
{2.5.2.2,25.2.3,2.5.3,5.3.2,5.3.3,5.5,6.4.1.5, 6.4.2.4}.

@ Decision-making based on harmonized scenarios
and models at different temporal and spatial scales
allows the mapping of plausible futures in diverse
settings of the Asia-Pacific region (established but
incomplete). Given the high social, economic and
biological diversity of the region, a few regional and global
scenarios and models may not address the entire array of
complex human-nature interactions (well established) {5.2,
5.4.3, 5.5}, but the Asia-Pacific assessment represents a
start at teasing out the complexities. Since a combination of
old and new drivers and factors such as increasing
disasters, are shaping outcomes at different spatial and
temporal scales, the analysis of different scenarios can help
policymakers to make better decisions on the most
plausible futures for biodiversity and nature’s contributions to
people (established but incomplete) {5.3.2, 5.3.3.1, 5.4.3,
5.5}. Predictive models indicate that under a business-as-
usual scenario, the Asia-Pacific region will continue to lose
habitats and species at a similar pace to the global rate of
extinction by 2050 (approximately 45 per cent) {5.3.2.2, 5.4;
Tables 5.2, 5.3 and 5.5}. Broadly, scenarios indicate that
climate change, urbanization and agricultural intensification
all impact biodiversity in the Asia-Pacific region at different
spatial and temporal scales, which vary across the
subregions. In Western Asia and Oceania, climate change is
anticipated as the main driver of biodiversity loss, but in
South-East Asia, North-East Asia and South Asia, crop
production has the greatest influence on future biodiversity
losses (established but incomplete) {5.4.2.2}. Proactive
policies are therefore necessary to avoid such trends
{6.3.2.2, 5.3.3.4, 5.4.3} (Figure SPM.9).



SUMMARY FOR POLICYMAKERS

D. Policies, institutional
frameworks and governance
options for achieving global goals

and targets

@ Collaborative, participatory and adaptive
governance of biodiversity demonstrates a potential
pathway for the sustainable utilization of biodiversity
and ecosystem services, although this requires
significant scaling up across the Asia-Pacific region
(well established). Collaborative governance of biodiversity
and ecosystem services improves engagement with key
stakeholders, including indigenous peoples and local
communities (e.g., UNESCO biosphere reserves), and
creates an enabling environment for achieving a number of
Aichi Biodiversity Targets, especially Targets 1, 2 and 3 (well
established) {1.4.4.1,2.5.1.1,6.2.3.1, 6.4.1.4, 6.4.2.4}.
Inappropriate institutional arrangements, such as overly
centralized management, weak governance and poor
coordination, hamper the effectiveness of biodiversity
conservation efforts (established but incomplete) {6.4.2.4,
6.4.3.2, 6.4.3.3}. Collaborative and adaptive governance
can lead to improved conditions of biodiversity and flow of
ecosystem services (established but incomplete) {6.5}. More
democratic, transparent and inclusive governance systems
promote collective decision-making and co-production of
ecosystem goods and services, benefiting all stakeholders
{6.4.2.4}. These emerging governance systems could
enable better implementation of national biodiversity
strategies and action plans and help to accelerate the
progress towards meeting the Aichi Targets {6.4.2.3, 6.5}.
Scaling up and expanding successful community
management of ecosystems to landscape and seascape
levels would be a useful step towards promoting cross-scale
governance {6.2.3, 6.4.2.4, 6.4.3, 6.5} (Table SPM.1). A
critical challenge will be removing policy inertia and
enhancing policy coherence by increasing opportunities for
learning and feedback mechanisms (established but
incomplete) {6.4.2.4, 6.7}.

@ Mainstreaming of biodiversity-related goals into
national, subnational and local development policies,
plans and programmes is needed to address the
impacts of underlying drivers on biodiversity and
ecosystems to sustain the flow of nature’s
contributions to people (well established).
Mainstreaming biodiversity and ecosystem conservation into
decision-making and planning processes of government
agencies that are not directly responsible for biodiversity
policy (e.g., finance and social development ministries) can
contribute to meeting Strategic Goal A of the Aichi

Biodiversity Targets and the Sustainable Development Goals
(well established) {6.2.2.1, 6.4.2.3}. It enhances the
participation of stakeholders from different sectoral agencies
and civil society groups at different scales, as well as
ensuring policy coherence in sectoral planning {6.2.2,
6.2.3}. However, mainstreaming requires a willingness by
Governments to manage nature and nature’s contributions
to people collaboratively with multiple stakeholders {6.3.1,
6.3.2, 6.4.2.3, 6.4.3.2}. Complementing indigenous and
local practices withecosystem-based approaches could also
result in better biodiversity conservation and management in
the Asia-Pacific region (well established) {2.5.1.2, 2.5.1.3,
2.5.2.3,6.2.3.2,6.4.1.4,6.4.2.5, 6.5}. Proper accounting of
the contribution of natural capital to socioeconomic
development, which is poorly reflected in the conventional
gross domestic product estimates, would allow the
internalization of the direct and indirect cost of the use of
ecosystem services. This could support mainstreaming by
reflecting the degree of underinvestment in conservation and
restoration of nature or the extent of overuse of natural
resources (established but incomplete) {6.4.2.8, 6.7}. One of
the requirements for mainstreaming is the development of
sustainability criteria and indicators that capture the
interdependencies of nature and livelihoods, food security
and quality of life {6.2.2.1, 6.3.3, 6.4.1.4, 6.4.2.7}.

@ Governance options for reducing biodiversity
decline are more likely to work if integrated
frameworks, partnership development, cross-sectoral
cooperation and the smart use of policy instruments
are adopted (well established). Experiences from the
Asia-Pacific region show the suitability of integrated
ecosystem management approaches to achieving multiple
biodiversity goals and targets alongside food production,
poverty alleviation, climate adaptation and mitigation and
sustainable land management {6.2.2.1, 6.4.1, 6.4.2, 6.4.3,
6.6, 6.7}. For example, policies to ensure sustained supply
of ecosystem services can be integrated with those of the
agriculture, rural development, energy, water, tourism
development and health sectors {6.3.1}. Enabling policies
and institutional frameworks can promote the active and
meaningful participation of key stakeholders by better
addressing issues such as human rights, gender equality,
social inclusion and the fair distribution of benefits {6.2.3.2,
6.2.3.3, 6.4.1, 6.4.2.5}. Removing perverse incentives,
combining various policies, building partnerships with the
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private sector and scaling up collaborative management and
governance mechanisms are some of the ways of
accelerating progress towards the achievement of the
biodiversity goals (well established) {6.2.2.2, 6.4.2.8, 6.4.3,
6.4.4}. Owing to high synergy and low trade-offs between
biodiversity and sustainable development approaches,
national biodiversity strategies and action plans can be
integrated with programmes on climate change, disaster risk
reduction, poverty alleviation, social development and
sustainable land management to help achieve the Aichi
Targets, implement the Paris Agreement and attain the
Sustainable Development Goals (established but
incomplete) {6.4.2.3, 6.5, 6.6} (Table SPM.2).

@ Regional and transboundary management of
important landscapes and seascapes is providing new
opportunities for conservation of threatened
ecosystems (well established). Transboundary
cooperation produces environmental benefits beyond
national borders (well established) {2.5.1.1, 2.5.1.2, 6.4.2.4}.
Across the Asia-Pacific region, a number of transboundary,
subregional and cross-border biodiversity and ecosystem
conservation initiatives, such as the Coral Triangle Initiative
on coral reefs, fisheries and food security, the Association of
South-East Asian Nations Agreement on Transboundary
Haze Pollution, and the Kailash Sacred Landscape
Conservation and Development Initiative {1.4.2, 2.3.4, 3.3.6,
Box 3.4, 6.2.1}, have facilitated the management of shared
terrestrial, marine and fresh water ecosystems and
landscapes (well established) {6.2.1, 6.2.2.1, 6.4.2.2}. Many
of these initiatives have improved the protection of
threatened species and ecosystems while increasing the
flow of nature’s contributions to people, generating multiple
benefits and creating synergies in conservation and
development actions {6.2.1, 6.2.2.1, 6.4.3}. These mullti-
country approaches also contribute to achieving the Aichi
Biodiversity Targets (e.g., Target 17) and the Sustainable
Development Goals through knowledge-sharing and
capacity-building (established but incomplete) {4.6, 6.5,
6.6}. The creation of regional cooperation platforms can
address gaps in knowledge and expand transboundary
cooperation in conservation (established but incomplete)
{6.2.1, 6.7}, as well as addressing emerging challenges
caused by climate change.

@ Innovative partnerships with the private sector
can significantly scale-up funding for a range of
biodiversity protection and ecosystem conservation
efforts throughout the Asia-Pacific region (well
established). Significantly increased funding is necessary if
further and irretrievable biodiversity loss is to be prevented,
especially in protected and key biodiversity areas (well
established) {3.2.6, 6.2.2.2, 6.2.3.1, 6.4.1.3, 6.4.1.5,
6.4.2.6}. Public sector finance being inadequate, both
market and non-market-based mechanisms (e.g., payment
for ecosystem services, including REDD-plus and voluntary
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systems such as eco-labelling) can better channel private
sector finance into conservation (established but incomplete)
{6.2.2.2}. The application of natural capital accounting can
assist in the internalization of the value of nature and
nature’s contributions to people within development
programmes and generate options for enhancing revenue
for financing conservation (established but incomplete)
{6.2.2.2, 6.4.2.8}. Innovative partnerships between and
among government, non-government, community and
private sector organizations are already raising funds from
the corporate sector for conservation (e.g., REDD-plus and
other payment for ecosystem services instruments in
municipal water management; catchment conservation for
protecting hydroelectricity dams, renewable energy
technology promotion; and carbon offsets in waste
management) {1.1.5, 1.4.1,1.4.5,6.2.2.2, 6.4.1.3}.
Partnership with financial institutions, especially multilateral
development banks, promotes the transfer of technology,
knowledge and capacity for cross-scale and cross-sector
conservation and climate change mitigation (established but
incomplete) {6.4.1.3, 6.4.1.5, 6.4.2.4}. Several public-private
partnership initiatives, including through corporate social
responsibility, are running in @ number of countries in the
region {6.2.2.2}.

@ Sustainable production and consumption
policies bring about better quality of life, while
minimizing the use of natural resources and the
creation of wastes and pollution (established but
incomplete). The design and enforcement of sustainable
production and consumption policy and regulations (Aichi
Target 4, Sustainable Development Goal 12) has become a
widely promoted concept for reducing the consumption of
ecosystem services (established but incomplete) {5.2, 5.4.2,
6.5}. By establishing voluntary sustainability standards and
enacting appropriate national policies, successful cases of
sustainable production and consumption are seen in most
of the subregions of the Asia-Pacific region {6.2.2.1, 6.4.1.1,
6.4.1.2,6.4.2.7, 6.5}. Legal and regulatory, economic and
financial, and social and cultural good practices serve as
policy instruments that support sustainable production and
consumption {6.4.1; Table 6.3}. However, many challenges,
such as high costs, limited replicability and a lack of
cross-sectoral coordination, limit their application throughout
the region {6.4.1}. A number of approaches such as
life-cycle costing, stimulating the market with financial
incentives and eco-labelling/certification, as well as regional
knowledge and experience sharing, can enhance progress
towards the achievement of these goals (established but
incomplete) {6.2.2.1, 6.4.1.3, 6.4.2.7, 6.4.4}.



Table SPM 1

SUMMARY FOR POLICYMAKERS

Progress and policy options towards achieving the Aichi Biodiversity Targets in
five subregions.

AICHI BIODIVERSITY
TARGETS

Strategic Goal

A. Address

the underlying
causes of
biodiversity

loss by main-
streaming
biodiversity
across
government and
society

B. Reduce the
direct pressures
on biodiversity
and promote
sustainable use

C. Improve

the status of
biodiversity by
safe-guarding
ecosystems,
species and
genetic diversity

Target Western South
Asia Asia

1. Awareness
of biodiversity
increased

2. Biodiversity
values integrated

3. Incentives
reformed

4. Sustainable
production and
consumption

5. Habitat loss
halved or
reduced

6. Sustainable
management
of marine living
resources

7. Sustainable
agriculture,
aquaculture and
forestry

8. Pollution
reduced

9. Invasive
alien species
prevented and
controlled

10. Pressures
on vulnerable
ecosystems
reduced

11. Protected
areas increased
and improved

12. Extinction
prevented

13. Genetic
diversity
maintained

PROGRESS

North
East
Asia

Q| |Vaw| Vaw

\IH

2121

B

b b
.
E

Oceania

AlA Al A1 A
Vou| Vaw| VeV Vow

AR

A fAYiA

Insufficient data to assess progress

WAY FORWARD

* Realign incentives by various means, e.g.
through integrating agroforestry in REDD+
to achieve carbon and rural livelihood
benefits;

Clarify NCP for justifying PES schemes;

Integrate urban ecosystems and NCP into
urban planning;

Integrate policies covering positive
and negative incentives that engage all
relevant stakeholders; and

Strengthen multi-stakeholder partnerships
among companies, industry associations,
civil society, and governments, to
promote sustainable practices.

Strengthen governance and reinforce
economic incentives to implement
LULCC on the ground;

Better understand the importance of
agroecosystems to maintain and build
natural capital beyond productivity;

Strengthen financial incentives for
conservation;

Strengthen border control and quarantine
to prevent the spread of invasive alien
species; and

Integrate the management of fisheries,
coastal zones and inland watersheds.

Upscale and share good practices in
co-management and collaborative
governance across scales and sectors;

Strengthen the adaptive management of
PAs supported by a robust monitoring
system such as the Management
Effectiveness Evaluation (MEE) tool;

Incentivise local stakeholders by
integrating their views on NCP and
specific socio-cultural contexts into
planning and management; and

Strengthen public policies and incentives
to maintain local crop and livestock breed
varieties.
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WAY FORWARD

AICHI BIODIVERSITY
TARGETS

Strategic Goal

D. Enhance the
benefits to all
from biodiversity
and ecosystem
services

E. Enhance
implementation
through
participatory
planning,
knowledge man-
agement and
capacity-building

@
/ ON TRACK TO EXCEED TARGET

/?o

Target Western South
Asia Asia

14. Ecosystems
and essential
services safe-
guarded

15. Ecosys-
tems restored
and resilience
enhanced

16. Nagoya
Protocol in force
and operational

17. NBSAPs
adopted as
policy instru-
ments

18. Traditional
knowledge
respected

19. Knowledge
improved, shared
and applied

20. Financial
resources from
all sources in-
creased

ON TRACK TO ACHIEVE TARGET

PROGRESS

North
East
Asia

Insuf-

o ficient

data to

assess
progress

Y |Veq) Vau|

Insuf-
ficient
data to
assess
progress

o
PROGRESS, BUT AT AN INSUFFICIENT RATE

el

Insuf-

ficient
data to
assess
progress

]

21
Al
A1
451

¢ Incentivise nature-symbiotic agriculture
that generates multiple NCP;

* Ensure the tenure and management rights
of, and fair and equitable benefit-sharing
for IPLCs in co-management /shared
governance consistent with national
legislation;

* Match economically viable restoration
activities with employment and income
generation;

Strengthen leadership and governance to
ensure fair and equitable benefit sharing
within REDD+ safeguards and ABS
provisions; and

Strengthen incentives for the private
sector to enter into legal contracts on
ABS.

Support countries to update and
implement NBSAPs;

Support ILKP on sustainable use;

Improve access to and capacity for
mobilising data and information to
strengthen the science base for policy-
making and implementation; and

Seek more funds in five emerging areas
including PES, biodiversity offsets,
green products, PPP and charities, and
international development finance.

o
N NO SIGNIFICANT OVERALL PROGRESS
o

T MOVING AWAY FROM TARGET

Abbreviations: REDD-plus: reducing emissions from deforestation and forest degradation and the role of conservation, sustainable
management of forests and enhancement of forest carbon stocks in developing countries; NCP: nature’s contributions to people; PES:
payment for ecosystem services; LULCC: land use and land cover change; IPLCs: indigenous peoples and local communities; ABS:
access and benefit-sharing (of benefits arising from the utilization of genetic resources); NBSAPs: national biodiversity strategies and
action plans; ILKP: indigenous and local knowledge and practices; PPP: public-private partnership.
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Table SPM 2

1 NO
POVERTY

GOOD HEALTH
AND WELL-BEING

e

QUALITY
EDUCATION

N

GENDER
EQUALITY

g

End poverty in
all its forms
everywhere

End hunger,
achieve food
security and
improved
nutrition and
promote
sustainable
agriculture

Ensure healthy
lives and
promote
well-being for
all at all ages

Ensure
inclusive and
equitable
quality
education and
promote
lifelong learning
opportunities
for all

Achieve gender
equality and
empower all
women and
girls

Ensure
availability and
sustainable
management of
water and
sanitation for all

SUMMARY FOR POLICYMAKERS

Contribution of Ecosystem Services to the Sustainable Development Goals.

Synergies and trade-offs between Biodiversity-related Sustainable Development
Goals (14, 15) and other Sustainable Development Goals, and possible policy options
to integrate Biodiversity and Ecosystem Services aspects into other Sustainable

Development Goals

¢ Globally and in the Asia-Pacific region, people’s income levels tend to be low in biodiversity-rich areas,
and where people depend more on BES for income and risk insurance.

NCP @D ® DD (well established)

Without simultaneously conserving BES and ensuring resource access by those dependent on BES,
trade-offs occur between BES conservation and poverty eradication.
Drivers? LU EC ST (well established)

® Poverty eradication and BES conservation can be compatible through various intervention options,
such as community-based natural resource management (CBNRM), Indigenous Protected Areas (IPA)
and community-based ecotourism.

In the Asia-Pacific region approximately 481 - 579 million people directly depend on nature for food
and livelihoods. Healthy BES underpin sustainable and productive agriculture. Various traditional
agriculture landscapes found throughout the Asia-Pacific region provide cradles of many local crop and

livestock varieties. NCP P @ @ @ @ @ ® ® (well established)

Agriculture intensification increases crop yield, but with indiscriminate agrochemical inputs, sacrifices
BES beyond food production. Drivers: LU OE PO IS (well established)

Integrated Pest/Nutrient Management (IPM/INM), agroforestry and sustainable pastoralism, among
others, can resolve the trade-offs. Traditional sustainable agricultural systems practiced by IPLCs in the
Asia-Pacific region can be revisited to reinforce reciprocal benefits to nature and agriculture.

Healthy BES are essential for human health in diverse aspects, e.g., clean air and water provision,
diverse and nutritious dietary sources, pharmaceutical genetic resources, human immunity
development, regulation of pests and pathogens, as well as interactions with nature that improve
psychological and physical health. NCP @ @ O @ @ ® ® ® ® (well established)

“One-Health” approach, an integrative approach to human-animal-ecological health interactions, was
introduced to the Asia-Pacific region. The ASEAN Agreement on Transboundary Haze Pollution is in
force to tackle the connection between forest/land fires and their human health impacts.

A higher educational background improves people’s support for BES conservation. BES provide
opportunities for humans to acquire knowledge and to develop skills that help societies prosper. NCP
® (well established)

Several natural sites in the Asia-Pacific region are used for education and nature-based tourism.
Community schools set up by some indigenous communities in South-East Asia help hand down the
traditional knowledge that is central to sustainable agriculture and landscape management to younger
generations, and also improve education access in remote areas.

e Women and girls play a key role in maintaining agrobiodiversity that underpins food and livelihood
security in South-East Asia and West Asia. Women in the Pacific islands have an important role in
supporting sustainable fisheries through their engagement in early childhood development, when
children’s moral and cultural norms are formed.

(established but incomplete)

¢ Water security, a concept that encompasses water quantity, quality, and functioning water systems,
is supported by a rich mix of different ecosystem types in the Asia-Pacific region including forests,
grasslands, wetlands, cultivated areas, and terrestrial waterbodies.
NCP @ @ O (well established)

¢ Degradation of watershed ecosystems, as well as over-extraction and poor management of surface
and ground water seriously undermine water security. Driver: OE (well established)

* Payments for Ecosystem Services (PES) is increasingly used for incentivising watershed protection
by upstream communities, and thus for ensuring downstream water security. Transboundary
environmental legislative arrangements relating to water security are in place in two subregions.
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DEGENT WORK AND
ECONOMIC GROWTH

o

INDUSTRY, INNOVATION
ANDINFRASTRUCTURE

o

10 REDUCED
INEQUALITIES

Gé

12 RESPONSIBLE
CONSUMPTION
AND PRODUCTION

QO

13 i

4
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Ensure access
to affordable,
reliable,
sustainable and
modern energy
for all

Promote
sustained,
inclusive and
sustainable
economic
growth, full and
productive
employment
and decent
work for all

Build resilient
infrastructure,
promote
sustainable
industrialization
and foster
innovation

Reduce
inequality
within and
among
countries

Make cities and
human
settlements
inclusive, safe,
resilient and
sustainable

Ensure
sustainable
consumption
and production
patterns

Climate Action

Synergies and trade-offs between Biodiversity-related Sustainable Development
Goals (14, 15) and other Sustainable Development Goals, and possible policy options
to integrate Biodiversity and Ecosystem Services aspects into other Sustainable

Development Goals

* The heavy reliance of the poor on biomass fuel for household energy consumption, largely due to
limited energy access, leads to forest biomass overexploitation. The Asia-Pacific region boasts
large untapped potential for hydropower development. Watershed forests prevent soil erosion and
downstream sedimentation, and thereby contribute to the longevity of reservoirs and hydropower
facilities. Biofuel energy is another potential source for increasing power supply. NCP 00D (well
established)

Large scale hydropower development impacts river ecosystems, and expanding biofuel crop
production competes for land with forests and food production. Drivers: LU OE (well established)

e Conservation awareness spreads alongside globalisation, and increased state revenue strengthens
BES conservation. Beautiful natural scenery and wildlife attract tourists, generating economic
opportunities. NCP @ (well established)

Large-scale land investments, e.g. for plantation, mining and tourism, while creating job opportunities,
can negatively affect forests and water resources. Increased income changes consumption volumes
and patterns, and thereby multiplies pressures on BES.

Drivers: LU OE IS PO EC (well established)

¢ Countries in the region are taking initiative to integrate NCP into development through green growth
policies, especially in South-East Asia.

Infrastructure development can negatively affect BES when poorly planned.
Drivers: PO LU (well established)

“Blue and green” infrastructure, nature-based solutions and other ecosystem-based approaches that
take into account the complementarity between the functions of built infrastructure and ecosystems for
enhanced resilience, have recently been introduced to the Asia-Pacific region.

NCPOOODPODD

Local stakeholder participation and fair and equitable benefit-sharing are imperative for the success
of CBNRM and community-based ecotourism. The Nagoya Protocol is a multilateral legal instrument
whose objective is the fair and equitable sharing of benefits arising from the utilization of genetic
resources. NCP ® ®

Urbanisation can be a sustainability solution by concentrating industry, trade, transport, health care,
education, and pollution treatment in relatively small areas. (well established)

Rapid urbanisation in the Asia-Pacific region impacts BES through land conversion, hydrological cycle
changes, as well as the changes in lifestyles and consumption patterns. Drivers: LU OE PO SC (well
established)

Urban ecosystems are increasingly integrated into urban planning in several Asia-Pacific countries with
explicit recognition of NCP. Cultural and natural heritages in the Asia-Pacific region are increasingly
recognised and conserved, with 332 designated UNESCO World Heritage sites.
NcPOOODPOOD

Increased cash crop production and natural resource extraction, as well as rapid urbanisation coupled
with changing diets, material uses and leisure preferences, increasingly affect BES in the region.
Drivers: LU OE EC SC (well established)

* Voluntary sustainability standards and green public procurement, among others, have become
common instruments.

* Climate change affects BES, but ecosystem functions mitigate climate change and its impacts.
NCP @ @ O (well established)

* The massive expansion of biofuel crop production for renewable energy can significantly undermine
BES sustainability and food security. Driver: LU (well established)

* Ecosystem-based mitigation and adaptation measures are readily available, including REDD+, EbA and
Eco-DRR.



SUMMARY FOR POLICYMAKERS

Synergies and trade-offs between Biodiversity-related Sustainable Development
Goals (14, 15) and other Sustainable Development Goals, and possible policy options
to integrate Biodiversity and Ecosystem Services aspects into other Sustainable

Development Goals

T Promote just, * Unclear land tenure, weak governance, corruption, political unrest, and local conflicts exacerbate
16 e peaceful and land degradation and resource overexploitation. Competition for scarce resources sometimes triggers
inclusive conflicts. (established but incomplete)
societies

* Decentralisation and enhanced local participation in decision making improve conservation outcomes
in some cases through CBNRM, co-management, collaborative governance, ICCAs and IPAs, in
which local institutions and customary laws play pivotal roles in BES management. Multi-stakeholder
collaboration in conservation movements can assist peace-building.

e Revitalize the * Global partnership, technology, and finance, among others, constitute a critical enabling environment
17 e global for BES sustainability. Regional and transboundary collaboration between countries sharing important
@ partnership for species, areas, or issues, has been strengthened. Biotechnology is a key contributor to food and
sustainable environmental security, human health, and BES conservation. Information and knowledge sharing
development platforms have become increasingly available and play a key role in raising public awareness on
environmental issues. Achievement of the Aichi Biodiversity Targets requires five times the current
amount of investment.

1. Nature’s contributions to people (NCP): @ Habitat creation and maintenance; @ Pollination and dispersal of seeds and other propagules; @ Regulation of air
quality; @ Regulation of climate; @ Regulation of ocean acidification; @ Regulation of freshwater quantity, flow and timing; @ Regulation of freshwater and coastal
water quality; @ Formation, protection and decontamination of soils and sediments; @ Regulation of hazards and extreme events; ® Regulation of organisms
detrimental to humans; @ Energy; ® Food and feed; ® Materials and assistance; @ Medicinal, biochemical and genetic resources; (5] Learning and inspiration;

@ Physical and psychological experiences; @ Supporting identities; ® Maintenance of options.

2. Drivers factoring in trade-offs: <Direct drivers> LU land use and land cover changes; OE natural resource over-exploitation; PO pollution; IS invasive alien species;
CC climate change and variability; <Indirect drivers> DE demographic drivers; EC economic drivers; SC socio-cultural drivers; ST science and technology; PG
policies, governance systems and institutions.

Abbreviations: BES: biodiversity and ecosystem services; CBNRM: community-based natural resource management; EbA: Ecosystem-
based adaptation; Eco-DRR: ecosystem-based disaster risk reduction; ICCAs: indigenous people’s and community conserved territories
and areas; IPAs: indigenous protected areas; IPLCs: indigenous peoples and local communities; NCP: nature’s contributions to people.
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APPENDIX 1

Communication

of the degree of confidence

Figure SPM ‘A @ The four-box model for the qualitative communication of confidence.

Confidence increases towards the top-right corner as suggested by the increasing strength of shading. Source: IPBES (2016).'2
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QUANTITY AND QUALITY OF EVIDENCE

In this assessment, the degree of confidence in each main
finding is based on the quantity and quality of evidence
and the level of agreement regarding that evidence (Figure
SPM.A1). The evidence includes data, theory, models

and expert judgement. Further details of the approach

are documented in the note by the secretariat on the
information on work related to the guide on the production
of assessments (IPBES/6/INF/17).

12. IPBES, Summary for policymakers of the assessment report of
the Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Services on pollinators, pollination and food production.
S.G. Potts, V. L. Imperatriz-Fonseca, H. T. Ngo, J. C. Biesmeijer, T. D.
Breeze, L. V. Dicks, L. A. Garibaldi, R. Hill, J. Settele, A. J. Vanbergen,
M. A. Aizen, S. A. Cunningham, C. Eardley, B. M. Freitas, N. Gallai,
P. G. Kevan, A. Kovacs-Hostyanszki, P. K. Kwapong, J. Li, X. Li, D.
J. Martins, G. Nates-Parra, J. S. Pettis, R. Rader, and B. F. Viana
(eds.)., secretariat of the Intergovernmental Science-Policy Platform
on Biodiversity and Ecosystem Services, Bonn, Germany, 2016.
Available from www.ipbes.net/sites/default/files/downloads/pdf/spm
deliverable 3a_pollination 20170222.pdf.
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The summary terms to describe the evidence are:

® Well established: comprehensive meta-analysis
or other synthesis or multiple independent studies
that agree.

0 Established but incomplete: general agreement
although only a limited number of studies exist; no
comprehensive synthesis and/or the studies that exist
address the question imprecisely.

) Unresolved: multiple independent studies exist but
conclusions do not agree.

0 Inconclusive: limited evidence, recognizing major
knowledge gaps.


http://www.ipbes.net/sites/default/files/downloads/pdf/spm_deliverable_3a_pollination_20170222.pdf
http://www.ipbes.net/sites/default/files/downloads/pdf/spm_deliverable_3a_pollination_20170222.pdf

APPENDIX 2

SUMMARY FOR POLICYMAKERS

Nature’s contributions

to people

This appendix describes the evolving concept of nature’s
contributions to people and its relevance to this IPBES
regional assessment. '

Nature’s contributions to people are all the contributions,
both positive and negative, of living nature (i.e., diversity
of organisms, ecosystems and their associated ecological
and evolutionary processes) to the quality of life of people.
Beneficial contributions from nature include such things as
food provision, water purification, flood control and artistic
inspiration, whereas detrimental contributions include
disease transmission and predation that damages people or
their assets. Many of nature’s contributions to people may
be perceived as benefits or detriments depending on the
cultural, temporal or spatial context.

The concept of nature’s contributions to people is intended
to broaden the scope of the widely-used ecosystem
services framework by more extensively considering

views held by other knowledge systems on human-nature
interactions. It is not intended to replace the concept of
ecosystem services. The concept of nature’s contributions
to people is intended to engage a wide range of social
sciences and humanities through a more integrated cultural
perspective on ecosystem services.

Ecosystem services has always included a cultural
component. For example, the Millennium Assessment'
defined four broad groups of ecosystem services:

) Supporting services (now part of “nature” in the IPBES
Conceptual Framework)

® Provisioning services

13. Diaz, S., Pascual, U., Stenseke, M., Martin-Lépez, B., Watson, R.T.,
Molnar, Z., Hill, R., Chan, K.M.A., Baste, |.A., Brauman, K.A., Polasky,
S., Church, A., Lonsdale, M., Larigauderie, A., Leadley, P.W., van
Oudenhoven, A.RPE., van der Plaat, F., Schréter, M., Lavorel, S.,
Aumeeruddy-Thomas, Y., Bukvareva, E., Davies, K., Demissew, S.,
Erpul, G., Failler, P.,, Guerra, C.A., Hewitt, C.L., Keune, H., Lindley,
S., Shirayama, Y., 2018. Assessing nature’s contributions to people.
Science 359, 270-272. https://doi.org/10.1126/science.aap8826.

14. Millennium Ecosystem Assessment (2005). Ecosystems and human
well-being. (Island Press, Washington, D.C.).

® Regulating services
&) Cultural services

At the same time, there has been a long-standing debate

in the ecosystem services science community, and in policy
circles, about how to deal with culture. The social science
community emphasizes that culture is the lens through
which ecosystem services are perceived and valued. In
addition, the groups of ecosystem services have tended to
be discrete, while nature’s contributions to people allow for
a more fluid connection across the groups. For example,
food production, traditionally considered to be a provisioning
service, can now be categorized both as a material and a
non-material contribution by nature to people. In many — but
not all — societies, people’s identities and social cohesion are
strongly linked to growing, gathering, preparing and eating
food together. It is thus the cultural context that determines
whether food is a material contribution by nature to people,
or one that is both material and non-material.

The concept of nature’s contributions to people was
developed to address the need to recognize the cultural
and spiritual impacts of biodiversity, in ways that are not
restricted to a discrete cultural ecosystem services category,
but instead encompass diverse world views of human-
nature relations. Nature’s contributions to people also make
it possible to consider negative impacts or contributions,
such as disease.

There are 18 categories of nature’s contributions to
people, many of which closely map onto classifications

of ecosystem services, especially for provisioning and
regulating services. The 18 categories fall into one or more
of three broad groups of nature’s contributions to people:
regulating, material and non-material.

XLI






CHAPTER 1

SETTING THE SCENE

Coordinating Lead Authors:

Madhav Karki (Nepal), Alexandros
Gasparatos (Greece/Japan), Sonali Senaratna
Sellamuttu (Sri Lanka), Ryo Kohsaka (Japan)

Lead Authors:

Randolph Thaman (Fiji), Beria Leimona
(Indonesia), Lars Opgenoorth (Germany),
Kwai Hin Han (Malaysia), Paolo Magni (ltaly),
Osamu Saito (Japan), Gautam Talukdar
(India), Sadegh Sadeghi Zadegan (Iran
(Islamic Republic of)), Ram Pandit (Nepal),
Kimihiko Hyakumura (Japan), Siti Suriawati
Isa (Malaysia)

Fellow:

Felicia Permata Sari Lasmana (Indonesia)

Contributing Authors:

Jedediah Brodie (United States of America),
Kirsten Davies (Australia), Himlal Baral
(Indonesia), Gopal Rawat (India), Yuta
Uchiyama (Japan), Marcin Pawel Jarzebski
(Poland/Japan)

Review Editors:

Jane Glavan (Canada/United Arab Emirates),
Ram Prasad Chaudhary (Nepal)

This chapter should be cited as:

Karki, M., Gasparatos, A., Senaratna
Sellamuttu, S., Kohsaka, R., Thaman, R.,
Leimona, B., Opgenoorth, L., Han, K. H.,
Magni, P., Saito, O., Talukdar, G., Zadegan,
S. S., Pandit, R., Hyakumura, K., Isa, S.

S., Lasmana, F. Chapter 1: Setting the

scene. In IPBES (2018): The IPBES regional
assessment report on biodiversity and
ecosystem services for Asia and the Pacific.
Karki, M., Senaratna Sellamuttu, S., Okayasu,
S., Suzuki, W. (eds.). Secretariat of the
Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services, Bonn,
Germany, pp.1-66.

CHAPTER 1



TABLE OF
CONTENTS

EXECUTIVE SUMMARY. . ..cuuunreeannnssaennnssannsnsssnsnnsssnnnnnssnnnnnssnnnns 3
PART I: Rich biodiversity and complex transitions . . . .. . ... ... i 3
PART II: Threats to biodiversity, ecosystems and ecosystem services . .. .............. 4
PART llI: Institutional and governance context in the Asia-Pacific region . .............. 4
PART IV: Methodology and structure of the Asia-Pacific Regional Assessment .. ........ 5

U [INRTREUCT N soooooooonoooooononocoonoooooonooooooo0oo0ooo0000aoo000000o0ac 6
1.1.1 Extent and geographical diversity of the Asia-Pacific region. . .. ................ ()
1.1.2 Ecological and biological richness of the Asia-Pacificregion .................. 9
1.1.3 Social, economic and cultural characteristics of the Asia-Pacific region ......... 12

1.1.3.1 Key socioeconomic characteristics . ... ....... ... .. ... ... ...... 12
1.1.3.2 Unique social-ecological dimensions. . . .. ... 13
1.1.4 Growing threats to biodiversity . . ... ... ... 15
1.1.5 Rationale of the Asia-Pacific Regional Assessment. .. ...................... 18

1.2 THE ASIA-PACIFIC REGIONAL ASSESSMENT ATAGLANCE ..........ccvuveesn 19
1.2.1 Aim and ObJECHIVES . . . . o oo 19
1.2.2 Main QUAIENCE . . . . oottt 20
1.2.3 Added value of the regional assessment. . .. ... i 21

1.3 METHODOLOGY OF THE ASIA-PACIFIC REGIONAL ASSESSMENT ............. 21
1.3.1 Guiding PrinCIPIES .« .« v oot e 21
1.3.2 Conceptual framework . .. ... ..ot 22
1.3.3 Unit of analysis and classification system . . ....... .. ... ... .. .. .. 26
1.3.4 Data collection and interpretation . ....... ... . . . . 26
1.3.5 Integration of diverse values and knowledge systems. .. .................... 27
1.3.6 Communication of uncertainty . .. ... 29
1.3.7 Limitations and knowledge gaps of the Asia-Pacific Regional Assessment . .. .. .. 30

1.4 INSTITUTIONAL, POLICY AND GOVERNANCE CONTEXTS AND FRAMEWORKS ...

|
1.4.1 Global environmental policy instruments. . . ....... ... ... 31
1.4.2 Regional policy initiatives in the Asia-Pacific region . .............. ... ...... 35
1.4.3 CGlobalization, liberalization and urbanization in the Asia-Pacific region ... ....... 37
1.4.3.1 The nexus of globalization, liberalization, urbanization and migration . . . . . 37
1.4.3.2 Implications for biodiversity . . . ... . 37

1.4.&4 Challenges and opportunities for biodiversity conservation in the
ASia-Pacific region . . . .. 38
1.4.6.1 Challenges . . ..ot 38
1.4.4.2 Emerging opportunities . . .. ..ot 40
1.5 STRUCTURE OF THE ASIA-PACIFIC REGIONAL ASSESSMENT ................. 40
[MFASS¢SS coaooooonoancoooanoanan0000000000000000000000000000000000000C 43

AN Z8000000000000000000000000000000000000000000000000000000000000a¢C 56



CHAPTER 1
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SETTING THE SCENE

EXECUTIVE SUMMARY

PART I: Rich biodiversity and
complex transitions

The Asia-Pacific region is bio-geographically one

of the most diverse and rich regions in the world
(well established). It has numerous endemic species
and more global biodiversity hotspots (16) and
megadiverse countries (7) than any other region of
the world (well established). The Asia-Pacific region has
a very contrasting geography spanning from the highest
Himalayan Mountains to the deepest Pacific Ocean floors
{1.1.1}, which translates into unique and highly diverse
terrestrial and marine ecosystems {1.1.2; 1.1.3}.

The Asia-Pacific region is particularly rich in marine
and costal biodiversity due to innumerable islands
and an extensive coastline that contain highly
diverse coral reefs, seagrass beds and mangroves
(well established). Terrestrial species endemism is
also high, particularly on some the region’s islands
(well established). The "Coral Triangle’ alone contains
more than 700 species of corals, while the iconic Great
Barrier Reef of Australia is the longest reef in the world and
home to an exceptionally large number of marine species
{1.1.2}. The region contains many rare terrestrial species
including highly endemic (e.g. marsupials of Australia)

and charismatic species (e.g. orang-utan, giant panda,
Sumatran tiger, Komodo dragon, kiwi). Terrestrial species
endemism is extremely high in islands of Indonesia, Papua
New Guinea, the Philippines, and New Zealand {1.1.2}.
Furthermore the Asia-Pacific region is of vital importance
for migratory species, including several marine and bird
species {1.1.2}.

The Asia-Pacific region has extremely high socio-
cultural diversity, containing the largest population
of indigenous people in the world and some of the
most extensive indigenously managed landscapes
and seascapes (well established). Indigenous and
local communities across the region have distinct
traditions, languages, knowledge and practices
that have helped them maintain a harmonious co-
existence with Nature for generations (established
but incomplete). The large number of languages and
traditions prevalent throughout the region exemplifies
its high cultural diversity {1.1.3.2}. Indigenous and local

communities have nurtured the bio-cultural diversity of
their ancestral lands and waters, and commonly consider
themselves as stewards and custodians of Nature {1.1.3.2}.
They apply their indigenous and local knowledge (ILK)

to manage agricultural, forestry, fisheries and freshwater
systems, among others, as a basis of their livelihoods and
culture {1.1.3.2}. There is a growing recognition of the
need to preserve these diverse ILK systems and cultural
practices and build synergies with modern scientific
knowledge for conserving Nature and ensuring the
sustainable provision of its contributions to people {1.3.2}.
This is because single knowledge systems are inadequate
for addressing the emerging challenges due to the loss of
biodiversity in the region {1.3.2}.

The Asia-Pacific region contains more than 60 per
cent of the total global population, 52 per cent of the
global poor and is undergoing rapid urbanization and
economic transformation (well established). Many
countries have experienced rapid and sustained
economic growth for decades, elevating millions of
people out of poverty, but often at the cost of the
region’s biodiversity (well established). \With a current
total population of 4.5 billion the Asia-Pacific region hosts
some of the most populous countries in the world {1.1.3.1}.
The region has maintained very high rates of economic
growth in the past decades (7.6 per cent as compared to
3.4 per cent for the rest of the world between 1990-2010,
5.3 per cent in 2016) {1.1.3.1; 1.4.3}. Despite containing
three of the ten largest economies globally, the region

also has the most people living below the poverty line (i.e.
more than 400 million or 52 per cent of the global share)
{1.1.3.1}. At the same time the region has experienced
one of the highest expansion of agricultural land expansion
globally {1.1.4}, as well as some of the fastest rates of
urbanization, infrastructure expansion and rural-urban
migration {1.1.3.1; 1.4.3}. However, a substantial number
of indigenous and local communities still live in extreme
poverty, have poor access to natural resources and social
services, and are losing their ILK and distinct cultures
{1.1.38.2}. Ultimately these rapid socioeconomic transitions
have come at a high environmental cost, leading to the
accelerated and permanent destruction of forest, grassland,
wetland, coastal and marine habitats, and the biodiversity
they harbour {1.1.3; 1.1.4}.

Overall, the rich and unique biological and socio-
cultural diversity of the Asia-Pacific region
contributes directly and indirectly to good quality
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of life of this large population through the provision
of numerous ecosystem services (well established).
The sustainable management of these resources
can help the world’s most populous region improve
its food, water, energy and environmental security
(established but incomplete). Biodiversity at the level
of genes, species/taxa, functional traits, and ecosystems
provide multiple ecosystem services and material (e.g.
food, water, energy), non-material (e.g. recreation, cultural
values) and regulating benefits (e.g. carbon sequestration,
freshwater purification, hazard mitigation) {1.1.3; 1.3.2}.
These ecosystem services are of particular importance
for the rapidly increasing and urbanizing populations

of the region, and especially the poor and indigenous
communities that rely extensively on these services for their
livelihoods {1.1.3}.

PART II: Threats to biodiversity,
ecosystems and ecosystem
services

Most of the critically important areas for biodiversity
in the Asia-Pacific region are increasingly threatened
and are vulnerable to a combination of indirect and

direct drivers of ecosystem change (well established).

Overall, the status of biodiversity and ecosystems

is rapidly (and mostly negatively) changing, with the
region as a whole exhibiting high rates of habitat loss
and risk of species extinction (well established). Major
terrestrial ecosystem types, such as tropical rain/cloud
forests, temperate grasslands and wetlands are particularly
threatened {1.1.2}. For example, 6 of the 15 biodiversity
hotspots with the lowest fraction of original intact
vegetation are located in the Asia-Pacific region {1.1.2}.
Several coastal and marine ecosystems are under extreme
stress, facing the extinction of marine species primarily due
to overfishing, overexploitation of marine species, pollution
and unregulated tourism {1.1.2; 1.1.4}.

Major direct drivers of ecosystem change and
biodiversity loss in the Asia-Pacific region include
land use and cover change, natural hazards, climate
change, pollution, over-exploitation of natural
resources, and invasive alien species (IAS) (well
established). These direct drivers interact with (and
are often reinforced by) indirect drivers including
demographic change, economic development,
cultural transformation, technological change, and
urbanization (established but incomplete). There

has been extensive conversion of ecosystems and
cultural landscapes to agricultural systems that are often
mono-cultural (e.g. palm oil, rubber plantations) {1.1.4}.
Urbanization and the development of ancillary infrastructure
have been also contributed substantially to land use and

cover change, and ecosystem fragmentation {1.1.4; 1.4.3}.
Natural hazards affect biodiversity and ecosystem services
in large parts of the region, as the Asia-Pacific is particularly
vulnerable to such extreme events {1.1.4}. Several natural
hazards induced by climate change (e.g. cyclones, coastal
storms, typhoons, droughts, floods), coupled with sea-level
rise and glacial melting, are expected to have increasingly
negative effects on ecosystems, biodiversity and ecosystem
services in the future {1.1.4}. Air, water and soil pollution

is reaching critical levels in several parts of the region
{1.1.4}, while invasive alien species have serious impacts
on ecosystem productivity leading to the loss of species
and the degradation of habitats, particularly in some
islands {1.1.4}. The unsustainable exploitation of natural
resources has been rampant in several parts of the region,
as witnessed by extensive logging (both legal and illegal),
illegal wildlife trade and unsustainable and destructive
fishing {1.1.4}.

Rapid demographic and economic transitions,
massive technological change, cultural and
behavioural change, loss of ILK and weak
governance systems in many countries are
important indirect drivers of ecosystem change and
biodiversity loss in the Asia-Pacific (established

but incomplete). The nexus of globalization,
economic liberalisation, urbanization and migration
is a dominant socioeconomic context within which
ecosystem degradation and biodiversity loss needs
to be understood in the region (established but
incomplete). Globalization and economic liberalization
has generally led to the commercialisation and increased
economic value of some natural products by allowing
greater access to regional and global markets {1.4.3}.
However it has often (but not always) led to their
unsustainable overexploitation and unfair benefit-sharing
with local communities, which can have strong implications
for ecosystem conservation and biodiversity loss {1.4.3}.
Urbanization is a complex phenomenon that has generally
negative effects on biodiversity, both directly (e.g. through
land use change and pollution) and indirectly (e.g. by
catalysing changes in consumption patterns) {1.1.4; 1.4.3}.

PART lll: Institutional and
governance context in the Asia-
Pacific region

All countries in the Asia-Pacific region are

signatories to the Convention on Biological Diversity
(CBD) and most have submitted their National
Biodiversity Strategies and Action Plans (NBSAP)
(well established). Some countries are also globally
recognized as pioneers in implementing community-
based, participatory and trans-boundary conservation



initiatives at different scales (well established). Policy
and institutional reforms related to the management of
forests, rangelands and protected areas, as well as the
mainstreaming of participatory processes is gradually
progressing in the region {1.4.1; 1.4.2; 1.4.4}. This is

often due to participation in global and regional multilateral
environmental agreements (MEAs) and greater advocacy by
civil society organizations {1.4.1; 1.4.2; 1.4.4}. Important
lessons from such reforms include the need for the clear
definition of property rights, innovative partnerships with the
private sector, and collective management and enforcement
of regulations with local communities, all of which have the
potential to be up-scaled and/or replicated at national and
regional levels {1.4.4}.

Some countries in the Asia-Pacific region, face
significant challenges in meeting their multiple
international commitments such as the Aichi
Biodiversity Targets, United Nations Sustainable
Development Goals (SDGs) and the Paris Agreement
(established but incomplete). This is especially true
for countries that are highly vulnerable (and not well
prepared) to face emerging drivers of ecosystem
change, and particularly climate change, due to poor
capacity and technological/financial constraints
(established but incomplete). Several countries in

the region face a critical lack of human, institutional and
financial capacity to implement effectively NBSAPs, and
multi-scale and multi-sector governance systems and
conservation measures {1.4.4}. Significant knowledge gaps
exist for properly assessing and analysing the status and
trends of biodiversity and ecosystem services in a spatially-
explicit manner {1.1.2; 1.4.4}. There are also substantial
financial constraints, political challenges and capacity
gaps to design and implement effectively transboundary
and regional initiatives to halt biodiversity loss, ecosystem
degradation, climate change, and unsustainable
development {1.4.4}. Significant challenges emerge

due to the loss of ILK primarily due to socioeconomic
transformation and migration {1.1.3.2; 1.4.3}.
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PART IV: Methodology and
structure of the Asia-Pacific
Regional Assessment

The Asia-Pacific Regional Assessment identifies

the causes and consequences of biodiversity loss
and the associated decline in Nature’s Contributions
to People, and provides appropriate options to
policy-makers to reverse this decline. The regional
assessment adopts an integrated and inclusive
methodology, which acknowledges that human and
natural systems are interconnected, that multiple and
changing value concepts exist in relation to Nature
and its contribution to people, and that diverse
knowledge systems are necessary to unravel this
interconnectivity and interdependence. The seven
guiding principles of the Asia-Pacific Regional Assessment
are to: a) adopt a social-ecological systems approach, b)
unravel the combined and accelerated effects of multiple
direct and indirect drivers on change, ¢) conduct integrated
cross-scale analysis, d) consider the multiple concepts of
value of Nature and its contribution to people, e) integrate
multiple sources of knowledge and practice, f) acknowledge
the importance of formal and informal institutional and
governance frameworks, and g) adhere to the conceptual
framework and principles of the IPBES {1.3.1; 1.3.2}. The
assessment explores the wider application of different
innovative governance and management mechanisms

that can offer diverse options to policymakers to manage
biodiversity and ecosystem services at multiple scales,

and meet multiple policy objectives such as biodiversity
conservation, poverty alleviation, climate change adaptation
and mitigation, as envisioned by the Aichi Biodiversity
Targets, the Sustainable Development Goals (SDGs), and
the Paris Agreement (1.5).



THE REGIONAL ASSESSMENT REPORT ON BIODIVERSITY AND ECOSYSTEM SERVICES FOR ASIA AND THE PACIFIC

1.1 INTRODUCTION

1.1.1 Extent and geographical
diversity of the Asia-Pacific region

The Asia-Pacific region comprises five subregions with a
total of 62 individual nation states, politically autonomous
areas, and dependencies of countries outside the region.
These subregions are Western Asia, South Asia, South-East
Asia, North-East Asia and Oceania including the Hawaiian
Archipelago (Figure 1.1) (see Appendix, Table S1 for a list
of countries and territories in each subregion).

Among the four geographic regions defined by IPBES, the
Asia-Pacific is the largest and possibly the most physically,
biologically and culturally diverse (Section 1.1.2-1.1.3).
Geographically it extends more than halfway around the
globe; from the sparsely populated deserts of Western
Asia, to the small isolated oceanic islands (including the
Hawaiian Archipelago) and ocean trenches and seamounts
of the Pacific Ocean (including some Sub-Antarctic Island
territories). It contains most of the central and eastern part
of Eurasia (the world’s largest continent), and the “island
continent” of Australia. It also contains most of the Pacific
Ocean and large portions of the Indian Ocean, with their
marginal seas and ocean trenches (IPCA, 2017).

Figure (1. @ Major ecoregions and the five geographical subregions of the Asia-Pacific region
as defined by IPBES. Data source: Biomes data from Olson et al. (2001), and
hotspots data from Conservation Synthesis — Center for Applied Biodiversity
Science at Conservation International (2004) and R. A. Mittermeier et al. (2004).
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Ecologically, it ranges from the cold dry steppes and boreal
forests of North-East Asia to the subtropical and tropical
rainforests of Borneo, the woodlands and savannah
grasslands of South-East Asia, the western Indo-Pacific and
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steepest and youngest mountain ranges of the world, the
deepest ocean floor near the Marianas Islands, and some of
the widest and the longest rivers and extensive deltas in the
World (Table 1.1, Figure 1.2).

Australia (Figure 1.1). The region also contains the highest,

Table 1. @ Major river systems in the Asia-Pacific region. Main source: Revenga & Tyrrell (2016).

RIVER SYSTEM | MAJOR CHARACTERISTICS

Yangtze
(Chang Jiang)
6,300 km
1,800,000 km?

Yellow River
(Huang He)
5,465 km
745,000 km?

Mekong
4,909 km
795,000 km?

Murray
Darling River
3,672 km
1,061,000 km?

Tigris, Euphrates
and Arvand Rud
(Shatt al-Arab)
3,596 km

884,000 km?

Indus River
3,180 km
960,000 km?

Brahmaputra
(Yarlung Tsangpo)
2.948 km
1,730,000 km?
Ganges River
2.620 km

907,000 km?

The Asia-Pacific region contains a large variety of unique
terrestrial, freshwater and marine systems, which underpin
the region’s high biological and cultural diversity (Section
1.1.2-1.1.3). These include:

The river basin is home to one-third of China’s population. The highly productive rice fields along its basin provide
sufficient food for the mega-city region extending from Nanjing to Shanghai. Its diverse aquatic fauna includes 118
endemic fish species (Heiner et al., 2011), including the Yangtze finless porpoise. The surrounding wetlands are
important habitats for several species of water birds, whose communities are under pressure due to habitat loss, the
introduction of invasive species (Ma et al., 2009), as well as changes in the water regime following the melting of glaciers
(Xu et al., 2009).

The river basin contains approximately 13 million ha of arable land, harbouring about 20 per cent of China’s domestic
grain production (Wohlfart et al., 2016). The characteristic yellow water of the river is due to the 1.6 billion tons of silt
transported annually from the Loess Plateau. Fish abundance and diversity seem to have declined dramatically due

to overexploitation and hydraulic engineering (Huidun et al., 2010). The estuary provides a critical spawning areas for
several marine species, thus contributing substantially to fisheries in the northern China Sea (Shan et al., 2013). Runoff
has been constantly declining due to climate change and water withdrawals (Piao et al., 2010).

The river basin area contains about 65 million people (two thirds of which rely on subsistence fishing), making the
Mekong basin the largest inland fishery globally (Ziv et al., 2012). The urban population of the corridor is about 4.6
million (mainly concentrated in the Delta, Phnom Penh and Vientiane) and is less dependent on the river (Hall &
Bouapao, 2010). The high fish biodiversity and abundance of the Mekong River Basin is particularly threatened by the
planned construction of hydropower dams (Ziv et al., 2012)

This river system flows from the center of Australia to the Southern Ocean and provides water for a significant
production of livestock (mainly sheep) and wheat. The growing demand for irrigation and potable water has led to
the construction of over 10,000 barriers, which hinder fish movement (Baumgartner et al., 2014). Surface water and
river flow decline due to the impacts of climate change on ground water aquifers (principally due to declining surface
recharge) is the major future threat (Pratchett et al., 2011).

The river system originates in Turkey and flows through Syria, Iraq and Iran. It is one of the cradles of civilization,

and includes some of the earliest ancient cities. Water flow in the Tigris river has been negatively affected by the
development of large water projects in Iraq and Turkey, which has led to dwindling water supplies in the Mesopotamian
Marshlands. Water quality is threatened by rising levels of salinity due to intensive irrigated agriculture and high
evaporation rates.

The river flows through China, India and Pakistan into the Arabian Sea. It is one of the cradles of civilization and has
been highly susceptible to past and current climate change. The Indus Basin Irrigation System is one of the largest in
the world supporting more than 180,000 km? of arid and semi-arid agricultural lands, which account for 90 per cent
of Pakistan’s agricultural output. The Indus basin contains rich biodiversity with a significant number of Ramsar Sites,
which nevertheless face threat. For example, the range of the endemic Indus River dolphin has been fragmented and
has been reduced to 20 per cent of its original range (Braulik et al., 2015).

This river system comprises two major transboundary rivers that originate on opposite sides of the Himalayas and
merge in the Ganges-Brahmaputra Delta (1,500 km2), which is the world’s largest delta. The river system discharges

into the Bay of Bengal passing through the Sundarbans, the world’s largest mangrove forest. The floodplains are among
the world’s most fertile, highly populated and flood- and disaster-prone areas on Earth. The river system contains two

of the most sacred rivers in Asia, and the lifeline and transportation network for millions of people who reside along its
banks. It is one of the world’s most degraded river system, with dam construction, irrigation, pollution and sedimentation
threatening both humans and wildlife (including river dolphins). In recent years water flow has been declining due to
climate change due to declining snow and ice accumulation, and increasing glacier melting, evaporation and drying up
of natural springs (ICIMOD, 2011)

including almost all of the main atoll groups, such as
the atolls of Kiribati, Tuvalu, Marshall Islands and the
Tuamotu Archipelago in the Pacific Ocean, and the
Maldives in the Indian Ocean. The region contains
extensive beaches and coastlines;

) Islands and Coastlines: Contains the majority of

all continental and oceanic islands, and half of the
world’s largest islands (IPCA, 2017). Contains large
archipelagos and surrounding near-shore ecosystems,

Cryosphere and Mountain Ranges: Contains 8 of
the 10 highest mountain ranges in the world (Van
Hinsbergen et al., 2012).The Hindu Kush Himalayan
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Figure 1 @ Main river systems in the Asia-Pacific Region. Data source: Biomes data
from Olson et al. (2001).
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animal domestication and agricultural diversity (Revenga
& Tyrrell, 2016). There are also major river systems of
similar ecological and cultural importance on some of
the larger Pacific Islands, such as the Fly and Sepik
Rivers on the island of New Guinea, and the Rewa and
Sigatoka Rivers in Fiji;

O Deserts and steppe: Contains some of the largest
deserts in the world, such as the Arabian Desert,
Gobi Desert and the Australian deserts, including
one of the largest bodies of continuous sand in the
world - the Rub’al-Khali or the “Empty Quarter”
(Vincent, 2008). Contains extensive areas of steppes
and grasslands, such as those of the Tibetan and
Mongolian Plateaus;

®) Forests, Savannas and Grasslands: Contains some
of the globally most diverse and extensive areas of
rainforest, montane forest, cloud forest, dry forest,
woodland, savanna and grasslands (Section 1.1.2);

® Mangroves: Contains 54 per cent of the world’s
remaining mangrove areas (Giri et al., 2011), including
the Sundarbans (“Beautiful Forest”) on the Gangetic-
Brahmaputra Delta in the Bay of Bengal, which is the
world’s largest mangrove;

®) Coral Reefs: Contains the longest and most diverse
coral reef systems in the world, including the Great
Barrier Reef, the New Caledonia Barrier Reef and
the Great Sea Reef of Fiji. The region also includes
the reefs of Malaysia, Indonesia, Philippines, New
Guinea, Solomon Islands and Palau known as the
“Coral Triangle”, which is the epicenter of global marine
diversity (IPCA, 2017) (Section 1.1.2);

®) Seagrass and Algal Beds: Contains the most
extensive seagrass and algal beds in the world that are
keystone habitats, spawning grounds and nurseries for
a large number of marine species (Short et al., 2007).

1.1.2 Ecological and biological
richness of the Asia-Pacific region

Considering its large physical extent, geographical diversity,
and ecological range, the Asia-Pacific region is highly
biodiverse. It contains numerous areas of endemism and
richness that are globally important', including 16 out of
the 36 global biodiversity hotspots (one of which is shared
with Europe and Central Asia ) (Table 1.2), and seven

out of 17 of the globally megadiverse countries (Australia,

1. These areas host several unique species, including highly endemic
species (e.g. marsupials of Australia, kiwi bird and the tuatara lizard of
New Zealand) and charismatic species such as the orang-utan, giant
panda, Sumatra tiger and Komodo dragon,to name just a few.
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China, India, Indonesia, Malaysia, Papua New Guinea

and Philippines ?) (R. A. Mittermeier et al., 2004; Russell

A. Mittermeier et al., 2011; Noss et al., 2015). According

to BirdLife International (2016), the Asia-Pacific region
contains1571 of the 4308 Important Bird and Biodiversity
Areas (IBAs)® that are particularly important for bird diversity
(see Appendix, Table S2). Some areas such as Sumatra
and New Guinea contain unique types of ecosystems and
extremely high biodiversity within relatively small areas.

The Asia-Pacific region is also an area of high endemism
and diversity for coral reef ecosystems (e.g., Chou et al.,
2002; IPCA, 2017; Oliver & Noordeloos, 2002; Roberts et
al., 2002; Spalding et al., 2001; Wilkinson, 2002)*. Species
richness reaches it maximum in the “coral triangle” of
South-East Asia (central Philippines and central Indonesia),
and then declining rapidly moving east, and less rapidly
moving west (Carpenter & Springer, 2005; Roberts et al.,
2002; Sanciangco et al., 2013; Werner & Allen, 1998). The
iconic Great Barrier Reef of Australia is home to more than
11,000 species of plants and animals (GCRMN, 2009), and
provides multiple ecosystem services (N. A. Marshall et

al., 2016). The Asia-Pacific region also contains extensive
mangrove ecosystems (Section 1.1.1). These mangrove
ecosystems can withstand some of the most stressful
environmental conditions (Giri et al., 2011), provide habitat
to terrestrial and marine biodiversity, and offer multiple
ecosystem services related to carbon sequestration,
coastal protection, natural products and tourism (Finn
Danielsen et al., 2005).

The extent of protected areas in the Asia-Pacific region has
increased steadily since 1990. In 2014 there were reportedly
29,773 protected areas in 54 countries and territories
across the region (Juffe-Bignoli et al., 2014), covering an
estimated 13.3 per cent of terrestrial ecosystems (global
average in 2016: 15.4 per cent) and 15.3 per cent of marine
and coastal ecosystems (global average in 2016: 8.4 per
cent) (UNEP-WCMC, 2016) (see also Chapter 3). Despite
these substantial conservation efforts several important
ecosystems in the region are highly threatened.

For example, in several biodiversity hotspots the original
habitat area has declined drastically. It has been estimated
that 7 of the 15 biodiversity hotspots with the lowest original
intact vegetation are located in the Asia-Pacific region (Sloan
et al., 2014) (Table 1.2). While extensive habitat areas

2. Megadiverse are defined as those countries that have: (a) at least 5,000
endemic plant species and (b) marine ecosystems within heir borders
(R. A. Mittermeier et al., 2004).

3. The protection of IBAs can be a very cost-effective and efficient way
of ensuring the survival of a large number of bird species and other
animals and plants (BirdLife International, 2016).

4. Collectively, these authors have identified 18 global centres of coral reef
endemism that cover only 0.028 per cent of the world’s oceans, but
include 35.2 per cent of the coral reefs and 58.6-68.7 per cent of the
restricted-range marine endemic species. Seven of the top-ten “marine
biodiversity hotspots” are located in the Asia-Pacific region.
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remain in some of the most species-rich areas, (e.g. islands terrestrial biodiversity importance include the remaining

of Indonesia), there are critically imperilled habitats across lowland tropical forests of Solomon Islands, Vanuatu and Fiji
the region (Dinerstein et al., 2017) (Figure 1.3). Other less in the Pacific, and the dry deciduous and cloud forests of
well-documented but highly threatened areas of critical Eastern Himalayas.

Table 1 @ Natural vegetation area as percentages of originally-vegetated area for the 36 global
biodiversity hotspots. Source: Hotspots 1-35 (Sloan et al., 2014), Hotspot 36 (Noss et

al., 2015).
PACIFIC VEGETATION (%)
Atlantic Forest of Brazil 123,664
2 Irano-Anatolia 900,790 Yes 3.6
3 Coastal Forest of 291,905 No 3.8
Eastern Africa

4 Madagascar and Indian Ocean 601,830 No 4.4

5 Mediterranean Basin 2,089,974 No 4.4

6 Polynesia-Micronesia 47,361 Yes 5.2

7 Carribbean Islands 230,073 No 5.8

8 Mountains of Central Asia 865,299 Partly (shared with Europe and 5.8

Central Asia region)

9 Western Ghats and Sri Lanka 190,037 Yes 6.3
10 Maputaland-Pondoland-Albany 273,018 No 6.4
11 Succulent Karoo 102,922 No 6.5
12 Phillipines 297,846 Yes 8.0
13 Caucasus 533,852 No 8.2
14 Japan 374,328 Yes 8.2
15 Indo-Burma 2,378,318 Yes 8.7
16 Easter Afromontane 1,020,095 No 9.0
17 Guinean Forests of West Africa 621,706 No 10.6
18 East Melanesia Islands 99,630 Yes 10.7
19 Wallacea 339,258 Yes 13.8
20 Mesoamerica 1,132,551 No 14.1
21 New Caledonia 19,015 Yes 17.5
22 Himalaya 743,371 Yes 17.6
23 Madrean Pine-Oak Woodland 462,300 No 18.1
24 Cerrado 2,036,548 No 19.8
25 Mountains of Southwest China 263,034 Yes 21.3
26 Sundaland 1,504,430 Yes 22.8
27 Horn of Africa 1,663,112 No 23.8
28 Tumbes-Choco-Magdalena 275,203 No 29.8
29 New Zealand 270,803 Yes 30.2
30 Southwest Australia 357,516 Yes 30.6
31 Cape Floristic Region 78,731 No 32.9
32 Tropical Andes 1,546,119 No 33.3
33 Chilean Winter Rainfall and 398,035 No 34.2

Valvidian Forests
34 California Floristic Province 294,463 No 34.8
35 Forests of Eastern Australia 255,328 Yes 34.8
36 North American Coastal Plain 1,130,000 No NA

10
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Figure 1 @ Protection status of ecoregions in the Asia-Pacific region. Source: Dinerstein et
al. (2017) and Olson et al. (2001).
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Table 1. @ Status of coral reefs globally in 2008. Source: GCRMN (2009).

Coral reef area | Effectively Lost | Reefs at critical Reefs at Reefs at low

(km?) Reefs (%)’ stage (%)? threatened threat level (%)*
stage (%)?
Red Sea 17,640 4 4 10 82
The Gulfs 3,800 70 15 12 3
Eastern Africa 6,800 15 22 28 35
Southwest Indian Ocean 5,270 9 24 39 29
South Asia 19,210 25 20 25 30
South-East Asia 91,700 40 20 25 15
East and North Asia 5,400 20 22 18 40
Australia, Papua New Guinea 62,800 3 4 10 83
Southwest Pacific Islands 27,060 4 17 35 44
Polynesian Islands 6,733 3 2 5 90
Micronesian Islands 12,700 8 7 15 70
Hawaiian Islands 1,180 2 4 8 86
US Caribbean 3,040 21 31 19 29
North Caribbean 9,800 12 13 30 45
Central America 4,630 14 24 22 40
Lesser Antilles 1,920 13 31 22 34
South Tropical America 5,120 13 40 17 30
TOTAL 284,803 19 15 20 45
Note:

1. Reefs effectively lost: 90 per cent of the corals lost and unlikely to recover soon

2. Reefs at a critical stage: 50-90 per cent of the corals lost and likely to join category 2 in 10-20 years

3. Reefs threatened with moderate signs of damage: 20-50 per cent of the corals lost and likely to join category 1 in 20-40 years
4. Reefs under no immediate threat of significant losses (except for global climate change)
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Several of the region’s highly biodiverse coastal and marine
ecosystems are also under threat. For example, over 55 per
cent of the world’s coral reefs, most of which are in the
Asia-Pacific region, are now considered threatened due to
overfishing and destructive fishing (Burke et al., 2011) (Table
1.3) (Section 1.1.4). Four of the marine biodiversity hotspots
in Asia-Pacific (i.e. Philippines, Sunda Islands, North Indian
Ocean, South Japan) are among the most heavily fished and
degraded reef areas globally (Costello et al., 2010; Jenkins &
Van Houtan, 2016; Selig et al., 2014; Spalding et al., 2007).
Although the areas of greatest coral reef species richness are
more highly threatened from human activity compared to less
diverse areas, there are also extensive coral reef areas that
remain less impacted, relatively healthy and highly biodiverse
(e.g. Lord Howe Island, Western Australia, Hawaiian Islands,
New Caledonia, Andaman Sea, Palawan) (GCRMN, 2009).
However, some of the reef areas that were considered less
impacted, such as the Great Barrier Reef, have recently
experienced massive coral bleaching events (40 per cent of the
corals are believed to be lost) that have affected the population
of vulnerable marine species (UNEP-WCMC, 2016).

While the above clearly illustrate the high biodiversity in the
Asia-Pacific region, it is important to note the large discrepancy
in the availability and quality of data, both regionally and
subregionally (Kier et al., 2009; Meyer et al., 2015; Mihoub
et al., 2017; Amano & Sutherland, 2013). Reliable data is
still only available for some taxonomic groups. For example,
maps showing alpha diversity, the extent of endemism, and
biodiversity hotspots are usually only available for plants
(Joppa et al., 2013), mammals (Schipper et al., 2008), birds
(Stattersfield et al., 1998), reptiles (Bohm et al., 2013), and
amphibians (Stuart et al., 2008). Other highly diverse species
groups are less well-researched and understood (Kiel, 2010).
When it comes to marine biodiversity, there are still significant
gaps about the status of several important species and
ecosystems (e.g., Costello et al., 2010; Selig et al., 2014).

1.1.3 Social, economic and
cultural characteristics of the
Asia-Pacific region

1.1.3.1 Key socioeconomic characteristics

The Asia-Pacific region is densely populated, and is home
to approximately 4.5 billion people (more than 60 per cent
of the global population) (UNDESA, 2015). Even though
the population growth rate in 2014 was 0.9 per cent (lower
than the global average of 1.1 per cent), the region will still
account for more than half of the projected global population
increase by 2050 (UNDESA, 2015)°. By 2050, the Asia-
Pacific region will contain four of the six countries expected
to exceed a population 300 million inhabitants (i.e. China,
India, Indonesia, and Pakistan) (UNESCAP, 2015a). These
countries, along with Bangladesh, Vietnam and Nepal, will
constitute some of the most densely populated regions of
the world (United Nations, 2015).

The Asia-Pacific region also contains the largest urban
population in the world. While, urbanization rates vary widely
among the five subregions, there is a large expansion of
urban population in most of them (Figure 1.4). In 2018,
more than 50 per cent of the region’s population is expected
to reside in urban areas (mostly in small/medium-sized cities
that are rapidly transforming), with the trend expected to
increase significantly by 2050 (UNESCAP, 2015a). By 2010,
the region is expected to contain to 22 megacities with a
population over 10 million (up from 15 in 2015) (UN-ESCAR,
2015). Much like urbanization, the development of ancillary
infrastructure such as roads has been uneven across the

5. The global population is predicted to increase by more than 1 billion
people within the next 15 years, reaching 8.5 billion in 2030, 9.7 billion
in 2050, and to 11.2 billion by 2100 (UNDESA, 2015).

Figure 1. @ Urbanization trends in the Asia-Pacific region. Source: United Nations (2015).
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region but growing rapidly, fragmenting habitats and affecting
conservation areas (lbisch et al., 2016) (Figure 1.5).

The Asia-Pacific region as a whole has a growing
geopolitical influence due to its increasing share in the world
economy, accounting from 14 per cent of global Gross
Domestic Product (GDP) in 2000, to 25 per cent in 2012
(UNESCAP/ADB/UNDRP, 2013) (see Section 1.4.3). However
this economic power is uneven between areas. For example
the region currently contains the second, third and tenth
largest economies in terms of GDP (China, Japan and

India respectively), as well as some of the least developed
economies located in South Asia and the Pacific Islands
(Bajpai, 2015; United Nations, 2014).

Despite its rapid economic development, many countries
in the region are characterised by high political instability,
social conflicts, gender/income inequality, weak
governance, poor infrastructure, low labour productivity
and high incidence of extreme poverty, among others
(UNESCAP, 2015b). For example, 400 million, or more than
52 per cent, of the global poor (earning less than $1.90/
day) live in the region (UNESCAP, 2017). In this respect,
while this unprecedented economic growth has ‘lifted
hundreds of millions of people out of poverty and created
a rapidly growing urban middle class that now accounts
for almost 2 billion people’ (UN-Habitat & UNESCAP, 2015,
p. 10), the region is also ‘home to the world’s largest urban

CHAPTER 1. SETTING THE SCENE

slum populations and the largest concentrations of people
living below the poverty line’ (UN-Habitat & UNESCAR,
2015, p. 10). The urban poor often experience high
unemployment (especially among the youth) (ILO, 2013),
and escalating living costs that threaten social cohesion
and religious harmony. These are some of the growing
socioeconomic challenges, inequalities and vulnerabilities
that will increasingly be compounded by ongoing climate
change (Section 1.1.4).

1.1.3.2 Unique social-ecological
dimensions

Superimposed on the extreme physical and biological
diversity of the Asia-Pacific region, is the imprint of a long
human occupancy. The region has a similarly rich diversity
of rural and urbanized landscapes, cultural landscapes
and social-ecological production systems. It is fair to

say that the enormous bio-geographical diversity and
geographical extent of the Asia-Pacific (Section 1.1.1)

is the basis of its rich biodiversity (Section 1.1.2), upon
which the region’s vast bio-cultural diversity has been
created and flourished (Maffi, 2007). For example the
Asia-Pacific has a huge diversity of languages, cultures
and traditions, transposed to some of the most diverse
ecosystems (e.g. Gorenflo et al., 2012; Turvey & Pettorelli,
2014) (Figure 1.6).

Figure 1. @ Roadless patch sizes in the Asia-Pacific region. Source: adapted from
Ibisch et al. (2016).
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Figure 1 @ Global plant diversity and language distribution. Source: Stepp et al. (2004).
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Some of the unique social-ecological systems in the region
(see below), are inhabited by indigenous people and local
communities®. As many as 370 million of indigenous people
live across the world, with about 3/4 living in the Asia-
Pacific region (Hall & Patrinos, 2012). Such communities are
recognised as having evolved rich indigenous, traditional
and local ecological knowledge systems, collectively
referred to as indigenous and local knowledge (ILK) in this
assessment. ILK systems are essentially cumulative bodies
of multi-scalar social-ecological knowledge, practices and
beliefs, about the relationship of living beings (including
humans) with their environment that have evolved over
time through adaptive processes and transmitted across
generations through different cultural practices (Berkes,
2012; Berkes, Colding, & Folke, 2000; Borrini-Feyerabend,
Kothari, & Oviedo, 2004; Nuuhiwa, Lilly, Nobrega-Olivera,

& Huihui, 2016). These ILK systems have contributed
substantially to the sustainable management of ecosystems
in the region over millennia (Alangui, Ichikawa, & Takahashi,
2016; Karki, Chaudhary, Shrestha, & Sakurai, 2017) and
have been central to the maintenance of some traditional
cultures and good environmental stewardship practices
throughout much of the region (AIPP, 2015; IUFRO, 2014;
MRGI, 2003).

6. For the purpose of Asia Pacific regional assessment, the term
‘indigenous’ relates to people who identify as part of groups that
may occupy ancestral lands, hold traditional knowledge, engage in
bio-cultural practices (e.g. languages, spiritual beliefs) to interpret
nature’s benefit to people, and operate under different ethnic, tribal and
aboriginal systems (United Nations, 2015). “First people” and “traditional
custodians” are also terms often used to describe indigenous people.
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Chapter 2 discusses in length some of the most unique
social-ecological systems and management practices in the
region such as:

® cultural social-ecological production landscapes (both
extensive and intensive) such as the Satoyama-Satoumi
systems of Japan and poly-cultural systems of Pacific
islands (Duraiappah et al., 2012; Ichikawa, 2012;
Takeuchi, 2010; Thaman, 2009, 2014);

® indigenous agricultural and pastureland management
systems such as Australia’s fire-stick farming, North-
East India’s Alder-based rice farming, and the Apatani
fish-paddy cultivation of Arunachal Pradesh in India,
among several others (Bhatta et al., 2015; Pandit &
Bevilacqua, 2011; Tangjang & Nair, 2015; van Oort et
al., 2015);

0 indigenous forestry systems where tenure security,
as well as access to (and benefit from) resources is
guaranteed under the principle of “care and share”
(Karki & Adhikari, 2015).

® traditional marine tenure and resource management
systems that have provided a foundation for modern
community-based sustainable fisheries management
systems (e.g. Govan, 2009)".

7. For example, more than 500 communities spanning 15 independent
countries have established such community managed systems, most of
which include some form of “closed” marine protected area (Govan, 2009).



Biodiversity (and the ecosystem services® it provides)
within such social-ecological systems contributes
substantially to the food, water, shelter and energy needs
of local communities and larger segments of society (see
Chapter 3). For example, close to 100 million indigenous
people in the Asia-Pacific region draw their livelihoods
directly from forest-based ecosystem services (Deb et al.,
2013). As discussed above, several of these indigenous
and local communities have kept intact the provision of
such ecosystem services through traditional resource
management practices that evolved over generations (see
several examples in Chapter 2).

At the same time some of the poorest people across the
Asia-Pacific (including numerous indigenous and local
communities), live in some of the richest areas in terms of
biodiversity and ecosystem services (Fisher & Christopher,
2007). Several of these areas have been widely undermined
by factors as diverse as the expansion of industrial
agriculture/forestry/fisheries, inequitable access to market
economies, population growth and loss of land tenure, to
mention just a few (see Section 1.1.4, 1.4.3, and Chapter
4). The significant degradation of such social-ecological
systems has almost invariably compromised the access

of indigenous and local communities to the ecosystem
services upon which they critically depend. This, combined
with the fact that for some of these communities there is a
lack of access to resources, health services and education
(that is often far from being acceptable for 21t century
standards), has resulted in higher prevalence of malnutrition,
gender-based violence, child mortality and infectious
diseases in many of these communities when compared to
non-indigenous communities living in the same areas (AIPP,
2015; MRGI, 2003; University of Florida, 2015).

8. For the purpose of this chapter “ecosystem services” refer to the
benefits that humans derive directly and indirectly from ecosystems.
These can include provisioning (e.g. food, fuel), regulating (e.g.
carbon sequestration, water purification), cultural (e.g. recreation) and
supporting services (e.g. habitat provision, nutrient cycling) (Millenium
Ecosystem Assessment, 2005).

CHAPTER 1. SETTING THE SCENE

1.1.4 Growing threats to
biodiversity

Biodiversity in the Asia-Pacific region is under serious
threat due to a combination of anthropogenic and natural
factors. These include a large number of direct and indirect
drivers that are discussed in more detail in Chapters 3

and 4. The main direct drivers discussed below include
land use change and degradation, pollution, resource
overharvesting, invasive alien species, natural hazards, and
human-induced climate change, sea-level rise and ocean
acidification. These direct drivers can have synergistic

and particularly devastating effects to ecosystems. They
have often led to species extinctions and serious declines
in biodiversity and ecosystem services across the region
(Chapter 4).

The Asia-Pacific is historically the most vulnerable region
on Earth to natural hazards and extreme events (Table
1.4) such as tropical cyclones, flash/seasonal floods,
prolonged droughts, king tides, earthquakes, tsunamis,
and volcanic eruptions, among others (see Table S3,
Appendix). In particular, the Asia-Pacific region is the
most seismically active region in the world, experiencing
numerous non-climatic hazards such as earthquakes,
tsunamis and volcanic eruptions that can have a significant
effect on humans and ecosystems. For example the 2004
Indonesian tsunami caused approximately 280,000 human
casualties in 14 countries, and destroyed extensive areas
of coastal ecosystems and agricultural areas (Hayasaka et
al., 2012; Srinivas, 2015).

Climatic hazards, such as the periodic and erratic droughts
and flooding can affect significantly ecosystems and
biodiversity across the region (Estes et al., 2012; Zhang

et al., 2014). For example, the region contains 11 of the

15 most flood-prone countries globally that have the
highest proportion of their population exposed to riverine
flooding, with India, Bangladesh, China, Vietnam and

Table 1 @ Disaster occurrence in each continent between 1900-2016. Source: International
Disaster Database*, as of 1 October 2016.

Africa 4,544 1,481,687
Americas 4,866 887,913
Asia 9,215 26,970,648
Europe 2,853 9,202,680
Oceania 701 21,441

* Available from https://www.emdat.be/
** percentage of disasters with deaths unaccounted for

282,816 9,321,994
3,142,949 12,053,150 2.4
4,831,726 146,710,072 1.1
173,656 3,571,350 2.7
12,124 468,608 12.4
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Pakistan topping the list (Luo et al., 2015)°. At the same
time eight of the ten most water stressed rivers are found

in the region (in China, Iran, Afghanistan, India and Jordan),
and face periodic droughts with significant effects to humans
and ecosystems (Maddocks & Reig, 2014). Other climatic
hazards such as typhoons can have pronounced impacts to
some highly biodiverse areas in the tropics and sub-tropics.
For example the 2013 tropical cyclone Haiyan (also known
as super typhoon Yolanda) killed approximately 2,300 people
in the Philippines and affected mangroves and coral reefs in
wider area of Micronesia including Palau (Long et al., 2016;
Reyes et al., 2015). Tropical cyclones can also affect the
southern Pacific as exemplified by the 2017 tropical cyclone
Debbie that affected Australia and New Zealand causing loss
of life and property, while also affecting agricultural areas and
iconic ecosystems such as the Whitsunday Islands National
Park and its endemic population of hoop pines (Araucaria
cunninghamii). Notable is the extreme vulnerability of some
ecosystems in low-lying coastal areas and small islands,
particularly atolls, to extreme weather and tidal events
(Thaman, 2008, 2013b; UNEP, 2014). For example, several
small islands are submerging along with their ecosystems
(Keener et al., 2012), while climatic hazards and unusual
temperature patterns have contributed to massive coral
bleaching and loss (De’ath et al., 2012; Heron et al., 2016).

The projected temperature increase by the middle of the
century is expected to be higher than the global average in
both continental and insular Asia and Oceania. Temperatures
are expected to reach 3°C above current levels by the end

of the century in continental Asia,, affecting, among others,
the occurrence of those natural hazards that are strongly
associated with El Nifio/La Nifia (ENSO) changes within the
Pacific Ocean basin (Almassy, 2014; CSIRO, 2016; IPCC,
2014). The effect of anthropogenic activity in the increased
severity of such extreme events is well documented for the
Asia-Pacific region (IPCC, 2012, 2014; UNEP, 2014) (see
Chapter 4). Changes in the patterns of climate-related natural
disasters, together with the incremental effects of climate
change, will most likely affect disproportionately vulnerable
populations and ecosystems in the region, most notably in its
many small islands (IPCC, 2014).

Land use and cover change is a particularly important
driver of ecosystem change and biodiversity loss across the
Asia-Pacific region. Massive deforestation and conversion
of native ecosystems and/or traditional social-ecological
systems in prevalent in many parts of the region that are
almost entirely used for agriculture and pasture (Chapter

4) (Figure 1.7). The expansion of agricultural and pasture
land has been among the highest in the world over the past
decades, with the overall fraction of land in 2014 under
being in 55.1 per cent in Eastern Asia, 49.4 per cent in

9. India, Bangladesh, Vietnam and Pakistan are among the top five most
affected countries globally in terms of the percentage of their GDP
affected by floods (Luo et al., 2015).
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Southern Asia, 30.2 per cent in South-East Asia, 56.8 per
cent in Western Asia and 56.4 per cent in Oceania (from
42.3 per cent, 50.4 per cent, 19.1 per cent, 37.6 per cent
and 49.5 per cent respectively in 1961) (FAO, 2017). South-
East Asia is a key example, as it experienced rapid land use
and cover change through the logging of highly biodiverse
forests and their subsequent conversion to oil palm/rubber
monocultures, other agricultural activities and ancillary
developments such as roads (Stibig et al., 2014). About half
of the oil palm expansion in Indonesia and Malaysia after
1990 happened at the expense of (often primary) forests
(Koh & Wilcove, 2008; Vijay et al., 2016), including areas
with high carbon stocks such as peatlands (Koh et al.,
2011). The conversion of primary forests to rubber and oil
palm monocultures can cause substantial loss of biodiversity
(F. Danielsen et al., 2009; Fitzherbert et al., 2008; Vijay et al.,
2016) and other globally important ecosystem services such
as carbon sequestration and storage (Carlson et al., 2013;
Ziegler et al., 2012). At the same time there is an ever-closer
proximity and direct influence between urban areas and
protected sites in the Asia-Pacific region (McDonald et al.,
2009), which is expected to become stronger in the future
(Seto et al., 2012). Expanding road networks play an ever-
increasing role in the fragmentation of habitats across the
region that are of critical importance for biodiversity (Ibisch
et al.,, 2016; Laurance et al., 2014) (see also Figure 1.5).

Land degradation'® is another threat to biodiversity in the
Asia-Pacific, having affected about 850 million ha (or about
28 per cent) of its land area (FAO, 2009). Based on relative
extent and degree of degradation (i.e. light, moderate,
strong, extreme), by the end of the 20" century about

73 per cent of the land area in the Asia-Pacific had been
affected by some form of land degradation, with about

12 per cent corresponding to light degradation, 32 per
cent to moderate, 22 per cent to severe and 7 per cent to
very severe degradation (Stavi & Lal, 2015). Key causes

of land degradation include, among others, deforestation,
unsustainable agriculture (combined with inadequate

soil conservation and cultivation of steep slopes), and
overgrazing (Gibbs & Salmon, 2015; Stavi & Lal, 2015).

The increasing air, water and soil pollution from rapid
socioeconomic transitions (e.g. population growth,
urbanization, industrialisation) and land use change (e.g.
monocultural agriculture) are negatively affecting ecosystems
throughout the region. For example the excessive use of
fertilisers and agrochemicals has been linked to acute toxicity
and eutrophication in freshwater and near-shore marine
ecosystems throughout the region (e.g. see Katayama et

10. IPBES defines degraded land as a state of land that has resulted from the
persistent decline or loss in biodiversity, ecosystem functions and services
that cannot fully recover unaided within decadal time scales (IPBES, 2018).
In this respect land degradation, refers to the myriad of processes that
drive the decline or loss in biodiversity, ecosystem functions or services,
and includes the degradation of freshwater and coastal ecosystems, which
are closely interconnected with terrestrial ecosystems.



CHAPTER 1. SETTING THE SCENE

Figure 1 @ Land allocation for agriculture and pasture. Source: Redrawn using data from

Ramankutty et al. (2008).

Dark brown denotes land used primarily for agriculture. Dark green denotes land used primarily for pasture.
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al., 2015; Liu et al., 2013, among numerous other studies),
with nitrogen deposition increasing significantly in most
subregions over the past decades (see Chapter 4). The
combustion of fossil fuels in cities and industrial areas, and
the indiscriminate burning of agricultural/forested areas,

has been responsible for the emission of air pollutants that
can cause acidification and long-range tropospheric ozone
pollution that degrade agricultural areas, natural ecosystems
and human health (Burney & Ramanathan, 2014; EANET,
2015; Izuta, 2017). The substantial soil and water pollution
from heavy metals (and its effects to different species and
humans) is well documented within the region (FAO & ITPS,
2015). The dumping of solid waste (including plastics) along
the coasts and the ocean can impact significantly fisheries
and marine biodiversity (e.g. Todd, Ong, & Chou, 2010).
Overall, the Asia-Pacific region is responsible for a large
amount of the plastic waste that ends up to the seas and
oceans (Jambeck et al., 2015).

The overexploitation of species with economic value through
indiscriminate logging, overfishing and illegal trade is another

important threat to biodiversity in the region. Such species
include a wide array of timber species for construction and
fuel, and non-timber forest products for medicinal products
and food, among other uses (see Chapter 3). Timber
overharvesting through intensive and selective logging has
been an important driver of biodiversity loss in different
forest types, including highly biodiverse tropical rainforests
(Edwards et al., 2014; Ewers et al., 2015; Hughes, 2017).
Furthermore, numerous terrestrial and marine wild species
are hunted (both legally and illegally) for food, medicinal
products, trophies and recreation (see Mendiratta, Sheel,

& Singh, 2017, among numerous studies). Poaching and
illegal wildlife trade is rampart in the region, with South-
East Asia being a key supplier and transit point for illicit
wildlife trade (Squires, 2014). This trade has often led to
the overexploitation of rare species and the destruction of
important habitats (e.g. Moran & Kanemoto, 2017; Phelps &
Webb, 2015)"". Commercial overfishing has resulted in the

11. For an overview of issues related to illegal wildlife trade in Asia refer to
the Wildlife Trade Monitoring Network (TRAFFIC): http://www.traffic.org/
publications/category/Asia
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decline of marine biodiversity in many marine and coastal
areas across the region (see Section 1.1.2). Although
smaller in scale, the fishing grounds near urban areas and
on most of the highly populated Pacific Islands are also
seriously overfished, a trend that started some 50 years
ago with the active subsidization of artisanal commercial
fishing, increasing population, and commercialization

of nearshore species. A wide range of finfish, shellfish,
crustaceans, echinoderms and other species have been
fished to local, ecological or economic extinction, or have
fallen to unsustainable exploitation levels (Jackson et al.,
2001; Lavides et al., 2016; Nadon, 2017; Thaman, 2014).
Progress towards sustainable fishing in the region remains
still slow, despite some recent increases in the amount of
fish captured from fisheries certified as sustainable by the
Marine Stewardship Council (MSC) (Figure 1.8).

Finally, invasive alien species (IAS) constitute one of

the most serious, but under-acknowledged, drivers of
ecosystem change and biodiversity loss in the Asia-Pacific
region (Bisht et al., 2016; IPBES, 2016a; UNEP, 2014). This
is particularly true for oceanic islands, where the recent
extinctions of many plant and animal species have been
linked to IAS due to the low in-built resistance of local
ecosystems (Cox & Moore, 2010; Jupiter, Mangubhai, &
Kingsford, 2014; Quammen, 1996; Thaman, 2011, 2013c).
There is also growing evidence that marine IAS constitute
an extremely serious, but less well-understood, threat to

fisheries, coral reefs and the overall functioning of marine
ecosystems and food webs in the region (Como et al.,
2016; Heather & Jeffrey, 2007).

1.1.5 Rationale of the Asia-Pacific
Regional Assessment

As highlighted in Section 1.1.3.1, the Asia-Pacific region
experiences massive socioeconomic transitions that have
weakened the traditional links between nature and human
society (Section 1.1.3.2). A key policy challenge for many
nations in the region is how to improve the standard of
living and ensure the equitable access to resources, without
degrading further biodiversity and the ecosystem services

it provides.

The sustainable use of biodiversity and ecosystem services
can play a critical role in reducing poverty and granting
livelihood security to poor and vulnerable communities in
the region. However the reality is that biodiversity and the
ecosystem services it provides is under extreme threat

in the Asia-Pacific region due to the synergistic effects of
multiple drivers of ecosystem change (Brooks et al., 2015).
These include, among others, an increasing population,
poverty, changing consumption patterns, unsustainable
environmental engineering/construction, pollution,
unsustainable agriculture, overfishing, invasive alien

Figure 1 @ Trends in fisheries certified by the Marine Stewardship Council.
Data source: Marine Stewardship Council.

Figure prepared by the IPBES Task Group on Indicators and Knowledge and Data Technical Support Unit.
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species, and human-induced climate change, sea-level
rise and ocean acidification (Section 1.1.4, 1.4.3). Thus,
there is an urgent need to assess the status and trends of
biodiversity and ecosystem services throughout the Asia-
Pacific, and to initiate actions to contain their further loss
(Baral et al., 2014; Grantham et al., 2009).

This urgency forms the main rationale for an assessment at
the Asia-Pacific context that:

®) Undertakes an extensive analysis of the major direct and
indirect drivers on the status biodiversity and ecosystem
services;

) Discusses how changes in the status of biodiversity and
ecosystem services can ultimately affect human quality
of life;

&) Considers the bio-cultural and traditional practices
of indigenous groups in managing biodiversity and
ecosystem services, and integrates meaningfully ILK
with modern scientific knowledge.

Section 1.2 of this chapter briefly introduces the aim,
objectives and audience of the Asia-Pacific Regional
Assessment. Particular attention is paid on the value that
the regional assessment can add in building on the existing
knowledge base about the status of biodiversity and
ecosystem services in the Asia-Pacific.

Section 1.3 outlines the underlying principles and
methodology of the Asia-Pacific Regional Assessment,
including the central role of the IPBES conceptual
framework in structuring the assessment. It also
highlights the approach towards integrating insights and
building complementarities between ILK and modern
scientific knowledge.

Section 1.4 explains how the Asia-Pacific Regional
Assessment sits within the current international and regional
institutional landscape. In particular it provides an overview
of the major ongoing national, regional and global policy
initiatives related to biodiversity and ecosystem services
related to various multilateral environmental agreements
(MEAs). This includes an overview of regional goals, targets,
and milestones agreed by the Member States of MEAs
across diverse environmental policy domains such as:

) Biodiversity [e.g. the Aichi targets of the Convention
on Biological Diversity (CBD), the 2050 CBD vision, the
Ramsar Convention, UNESCO's initiative on agricultural
and cultural biodiversity and the Strategic Plan for
Migratory Species 2015-2023];

®) Climate change [e.g. major agreements under the
United Nation Framework Convention on Climate
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Change (UNFCCQC), especially the 2015 Paris
Agreement on Climate Change];

O LLand degradation [e.g. the sustainable land
management goals of the UN Convention to Combat
Desertification (UNCCD)];

®) Sustainable development: [the Sustainable Development
Goals (SDGs) of the United Nations].

Section 1.5 elucidates the overall structure and organization
of the Asia-Pacific Regional Assessment. It highlights how
different chapters are organized to form this integrated and
cohesive regional assessment. Special attention is paid

on how this regional assessment feeds to the CBD Aichi
Biodiversity Targets and the SDGs.

1.2 THE ASIA-PACIFIC
REGIONAL ASSESSMENT
AT A GLANCE

1.2.1 Aim and objectives

Overall, the Asia-Pacific Regional Assessment aims to
critically evaluate the state of knowledge of Nature, and
Nature’s Contributions to People (NCP), and their effects
on quality of life. It focuses on the five subregions outlined
in Section 1.1.1, i.e. Western Asia, South Asia, South-East
Asia, North-East Asia, and Oceania, covering the major
ecological regions and ecosystems across 62 countries
and territories.

Its objectives are to answer the following five policy relevant
questions:

1) The status, trends and potential future dynamics of
Nature and NCP;

2) The way Nature and NCP contribute to the economy,
livelihoods, food security, and quality of life, as well as
the interdependencies among them;

3) The pressures that drive the changes in the status and
trends of Nature, NCP and quality of life;

4) The actual and potential impact of different policies
and interventions that aim to enhance the contribution
of Nature and NCP, to the economy, livelihoods, food
security and good quality of life;

5) The gaps in knowledge and capacity building needs that
must be addressed to better understand and tackle the
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drivers, impacts and responses of changes to Nature
and NCP at the regional and subregional levels.

Ultimately the regional assessment seeks to enhance the
science-policy interface and to assist policymakers and
other decision makers across the Asia-Pacific region to
make informed choices. Towards this end, the assessment
is based on the generic and region-specific scoping reports
produced by IPBES (IPBES-3/1 Annex 3) that identified

the need for knowledge synthesis, capacity building and
development of policy support tools for member countries
to implement national policies/strategies (e.g. NBSAPs), and
other regional/global biodiversity and development targets
(see also Section 1.4).

Ideally the Asia-Pacific Regional Assessment will also
support national stakeholders to develop and reform more
inclusive and implementable policies. This will be achieved,
among others, by identifying practical management
options and tools, and best practices for catalysing the
effective conservation and sustainable management of
biodiversity and ecosystem services. At the same time the
assessment will seek to forge the mutual understanding of
common issues and goals at the multi-national level, as the
conservation of biodiversity and ecosystem services goes
beyond national barriers.

1.2.2 Main audience

The Asia-Pacific Regional Assessment acknowledges

that reducing the loss of biodiversity and ecosystem
services must be achieved by building synergies between
different sectors and stakeholders. This will require a more
systematic consideration of the synergies and trade-offs
between the conservation of biodiversity and ecosystem
services on the one hand, with other societal needs (Baral
et al,, 2013; Johnston et al., 2010; Kumar et al., 2011;
McCartney et al., 2010; Senaratna Sellamuttu et al., 2011).

Thus the Asia-Pacific Regional Assessment is geared
towards appealing to a broad range of stakeholders. The
primary audience of the regional assessment includes:

a) Policymakers whose work may affect or be affected
by biodiversity or nature’s contributions to people
at all levels (e.g. IPBES Member States, ministries
of environment, energy, industry, planning, finance,
fisheries and agriculture, local authorities and the
scientific advisers to policymakers that need to be
informed about IPBES so that they can use it as a
source of independent expert knowledge). The regional
assessment will not just target the forestry, wildlife
and environment ministries in these countries, but
also sectors and agencies that control finance, health,
education, agriculture, fisheries, energy, transportation,
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construction, water and local/rural development,
among others.

b) United Nations entities and MEAs. Several United
Nations entities and MEA secretariats are key clients for
IPBES's reports;

The broader audience includes:

c) Scientific community (inclusind international associations
of scientists) as the IPBES depends on it to produce its
reports and assist with outreach activities;

d) ILK holders and experts;

e) Business and industry. In particular IPBES’s reports and
scenarios can be useful to businesses and industries
to plan how to avoid, minimize or mitigate, harm to
ecosystems;

f)  Practitioners or implementers. This inclused the
multitude of organizations and individuals involved in
the implementation of programmes depending on or
affecting biodiversity and ecosystem services working
on the ground;

g) Intergovernmental and non-governmental organizations
by providing outreach to their constituencies (including
policymakers or the private sector);

h) The media;

i) Communities and the public at large.

Additionally, the Asia-Pacific Regional Assessment seeks
to inform the activities the various non-governmental,
inter-governmental and private agencies that operate in
the region at different levels, from state to local (See Box
S1, Appendix). These include funding bodies that support
research and learning related to biodiversity and ecosystem
services such as the Global Environment Facility (GEF), the
Asian Development Bank (ADB), the Asian Infrastructure
Investment Bank (AlIB), the World Bank, development
agencies (e.g. USAID, JICA, DFID), the Global Green
Growth Institute (GGGI), and the Belmont Forum, among
several others.

The outputs of the regional assessment are presented in

an accessible format to enhance the value to ILK experts
and local communities. We see this as a basis for building
future synergies, build capacity and highlight the importance
of ILK for the sustainable management of biodiversity

and ecosystem services in the region. We hope that this
broadens significantly the target audience of the regional
assessment and will influence positively the way decisions
are made locally, nationally and regionally.



1.2.3 Added value of the regional
assessment

Firstly, by adopting a problem-oriented perspective,

the Asia-Pacific Regional Assessment seeks to assist a
broad range of stakeholders understand the true value of
biodiversity and ecosystem services in the region (Section
1.2.2). It strives to enhance the science-policy interface by
illustrating how to take the necessary actions to curb the loss
and restore biodiversity and ecosystem services, through
knowledge-based solutions and sustainable practices. While
policy options will be provided, the Asia-Pacific Regional
Assessment will not make policy prescriptions.

Secondly, the Asia-Pacific Regional Assessment collects
and synthesises evidence that is of high relevance to the
entire region. While there have been several assessments

on the state of biodiversity/ecosystem services [e.g. the
Millennium Ecosystem Assessment (MA), the Global
Biodiversity Outlook (GBO)], the drivers and impacts of
climate change on ecosystems (e.g. IPCC reports), or the
interrelations between natural capital and the economy (e.g.
TEEB reports, UNEP Green Economy Report), there have
not been any assessments that have focused exclusively

on the intricate context of the Asia-Pacific (see Section 1.1
and 1.4). Towards this end, this regional assessment does
not only consider the full array of the drivers of ecosystem
change and biodiversity loss (e.g. Section 1.1.4, Chapter 4),
but further focuses on those that are specific to the Asia-
Pacific subregions. The regional assessment also considers
highly context-specific aspects of biodiversity and ecosystem
services in the Asia-Pacific such as (a) species that face a
high risk of extinction [i.e. fall under the International Union
for Conservation of Nature (IUCN) Red List categories\, (b)
threatened species/taxa of cultural, ecological and economic
importance, (c) threatened ecosystems, ecosystem function/
services and genetic diversity.

Thirdly, the Asia-Pacific regional assessment fully embraces
the recent appeals for inclusive knowledge synthesis in
scientific assessments. It considers insights from modern
scientific knowledge, ILK, and other knowledge systems/
practices to come up with integrative and practical policy
options. It embraces concepts such as “Care and Share”,
mother nature, cultural landscapes, ancestral domains
and other different worldviews about respecting and
using sustainably biodiversity and ecosystem services.
The options provided are to the extent possible inclusive,
politically neutral, and grounded on robust scientific
evidence and good practice to inform evidence-based
decision-making (Koetz et al., 2008).

Fourthly, considering the need to have a trans-boundary
and regional approach in the conservation of biodiversity
and ecosystem services, several of the results are geared
towards the regional and subregional scale. Knowledge and
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evidence is synthesised through the expertise, experience
and learned practices of experts, whom are mostly
nominated by the governments of the member countries

of the IPBES that are the main users of the Asia-Pacific
Regional Assessment. As this is one of the four Regional
Assessments of the IPBES, it provides fundamental support
to the IPBES Global Assessment.

Finally, the regional assessment attempts to identify
conservation interventions and efforts that have had both
positive and negative outcomes for the conservation of
biodiversity and ecosystem services. This includes top-
down command-and-control instruments (which combined
with a poor involvement of local communities have often
yielded negative conservation outcomes) and bottom-up,
participatory and collaborative community-driven efforts
(which have often created some positive conservation
outcomes). The Asia-Pacific Regional Assessment seeks to
collate such experiences in a constructive and accessible
manner in order to promote success stories and improve
examples of failure (Agrawal & Verma, 2017; Lopez-Casero
et al., 2016).

1.3 METHODOLOGY
OF THE ASIA-PACIFIC
REGIONAL ASSESSMENT

1.3.1 Guiding principles

The Asia-Pacific Regional Assessment follows the decisions
adopted by the IPBES Plenary to produce knowledge
products that can enhance the science-policy interface
especially at national levels. The assessment adopts the
IPBES conceptual framework (Section 1.3.2) and has
formulated the seven guiding principles below. Chapters 2-6
have adopted these principles to the extent enabled by the
availability of data and literature.

Principle 1: Adopt a coupled social-ecological
systems (CSES) approach: The regional assessment
recognises that social and ecological systems are strongly
interlinked and form coupled social-ecological systems
(CSESSs). CSESs are nested, multilevel systems that provide
essential provisioning ecosystem services to society

(e.g. food, fibre, energy, drinking water), as well as other
critical supporting, regulating and cultural ecosystem
services (Berkes & Folke, 1998). A CSES approach can
help elucidate how human actions affect the structure
and functions of such systems and ultimately the multiple
benefits that humans derive from them (Berkes & Folke,
1998; Berkes et al., 2000; Binder et al., 2013; McGinnis
& Ostrom, 2014; Ostrom, 2009). Adopting a CSES
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approach is highly appropriate at the Asia-Pacific context
considering the long history of human dependence on (and
management of) social-ecological systems as collected,
among others, by the International Partnership for the
Satoyama Initiative (IPSI) (Duraiappah et al., 2012; Ichikawa,
2012; Takeuchi, 2010), and community-based natural
resources management movements (see Section 1.1.3.2).

Principle 2: Unravel the effects of multiple drivers
of ecosystem change: Based on the IPBES Conceptual
Framework (Section 1.3.2), the Asia-Pacific Regional
Assessment acknowledges that multiple anthropogenic

and natural drivers contribute to ecosystem change and
biodiversity loss across the region. These drivers can be
direct (e.g. natural hazards, pollution, land use change)

or indirect generated outside ecosystems by different
institutions and governance systems (e.g. poverty, inequality,
globalization) (Diaz, Demissew, Carabias, et al., 2015; Diaz,
Demissew, Joly, et al., 2015; Thompson, 2015; Zarandian et
al., 2016) (see Section 1.1.4, 1.4.3, Chapter 4).

Principle 3: Conduct integrated cross-scale
analysis: CSESs are highly interlinked over space and time
(Binder et al., 2013; Kohsaka, 2010). In order to understand
how the multiple drivers of ecosystem change affects
biodiversity and ecosystem services (and ultimately good
quality of life) it requires an integrated cross-scale analysis
across different spatial and temporal domains (Baral,
Keenan, Fox, Stork, & Kasel, 2013; Baral, Keenan, Sharma,
Stork, & Kasel, 2014).

Principle 4: Consider multiple value systems: There
are diverse ways to conceptualise the multiple values
associated with biodiversity and ecosystem services (Martin-
Lopez et al., 2014), including social, cultural and spiritual
values (Bhatta et al., 2015; Chan et al., 2012; van Oort

et al., 2015) (see Section 1.3.5, Chapter 2). For example,
the traditional worldview of “living in harmony with nature”,
which has been adopted as CBD'’s vision for 2050 (Section
1.4.1) is widely observed in the Asia-Pacific region (Ichikawa,
2012; cf. Aichi Biodiversity Targets of the CBD). In order

to acknowledge the highly diverse socio-cultural contexts

of the region and the multiple value systems embedded
within them, the Asia-Pacific Regional Assessment adopts
and utilises the findings of the IPBES Deliverable 3d on

the diverse conceptualisation of the values of biodiversity
(IPBES, 2015; Pascual et al., 2017).

Principle 5: Integrate multiple sources of
knowledge: The Asia-Pacific Regional Assessment
acknowledges the importance of (and need to) integrate
insights from different knowledge systems. It taps on
modern scientific knowledge, ILK and other knowledge
systems both from in-situ and ex-situ sources (Kohsaka et
al., 2015; Thaman, 2013a; van Oort et al., 2015; Zarandian
et al.,, 2016). ILK is particularly pertinent in the Asia-Pacific
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considering given the long history of indigenous and
sustainable ways to manage biodiversity and ecosystem
services utilised by various indigenous groups throughout
the region (e.g. Bhatta et al., 2015; Cochran et al., 2008;
Hernandez-Morcillo et al., 2014; Karki & Adhikari, 2015;
Oteros-Rozas et al., 2013) (Section 1.1.3.2).

Principle 6: Acknowledge the importance of
institutions and governance mechanisms: Both formal
and informal/traditional institutions? affect, and are affected
by, the biophysical systems within which they are embedded
(Anderies & Janssen, 2013). The Asia-Pacific Regional
Assessment views institutions and governance mechanisms
as the interface of CSES. The regional assessment adopts an
analytical framework that considers the role of local, national
and international institutions as they inadvertently influence
the biodiversity and ecosystem services. This is particularly
important as the CBD and other MEAs allow national
sovereign decisions over biodiversity issues, as per the
different national situations and needs (Section 1.4.1).

Principle 7: Relation to the Guiding Principles of
other IPBES Deliverables: The Asia-Pacific Regional
Assessment uses the thematic and the regional coupling
framework of the IPBES. Overarching thematic topics of the
IPBES such as Land Degradation are integrated in a relevant
and contextual manner. Methodological applications and
experiences are shared in a cross-thematic and cross-
regional manner with IPBES Deliverable 4(c), the guide

on policy support tools and methodologies to global and
regional assessments.

1.3.2 Conceptual framework

Following Principles 1-2, the Asia-Pacific regional
assessment adopts a coupled social-ecological systems
(CSES) approach that aims to understand the effects of
multiple drivers of ecosystem change within the Asia-Pacific
region. It uses the IPBES Conceptual Framework to highlight
how Nature contributes to peoples’ good quality of life (Diaz,
Demissew, Carabias, et al., 2015; Diaz, Demissew, Joly, et
al., 2015). The IPBES Conceptual Framework describes
how human actions (i.e. anthropogenic drivers) and natural
processes (i.e. natural drivers) can push global ecosystem
change, and how this change affects the flow of Nature
Contribution to People (NCP), which are closely related to
ecosystem services, that ultimately affect good quality of life.

Figure 1.9 visualises the relationships between people
and nature and Box 1.1 explains the main terminology
of the Conceptual Framework. This furnishes a common
terminology within the Asia-Pacific Regional Assessment

12. Informal institutions include informal rules for the management of
common pool resources, such as local forests, water bodies and urban
parks, among others.
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Figure 1 @ The IPBES Conceptual Framework. Source: Diaz et al. (2015).
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Box (1. @ Major elements of the IPBES Conceptual Framework.

As a summary, the main elements of the IPBES Conceptual
Framework include:

Nature: the natural world with an emphasis on the diversity
of living organisms and their interactions among each other
and with their environment.

Anthropogenic assets refer to knowledge, technology,
work, financial assets, built infrastructure, etc. that, together
with nature, are essential in the co-production of nature’s
contributions to people.

Nature’s contributions to people (NCP) are all the
contributions of nature, both positive and negative, to the
quality of life of humans as individuals and societies.

Drivers of change refer to all those external factors that
affect nature, and, consequently, affect the supply of
NCP. The conceptual framework includes drivers of change
as two of its main elements: institutions and governance
systems and other indirect drivers and direct drivers (both

natural, such as earthquakes and volcanic eruptions;
and anthropogenic, such as habitat conversion and
chemical pollution).

- Institutions and governance systems and at least
some other indirect drivers are the root causes of the
direct anthropogenic drivers that affect nature. They
include systems of access to land, legislative arrangements,
and international regimes such as agreements for the
protection of endangered species, and economic policies.

Direct drivers, both natural and anthropogenic, affect
nature directly. Direct anthropogenic drivers are those
that flow from human institutions and governance
systems and other indirect drivers. They include
positive and negative effects, such as habitat conversion,
human-caused climate change, and species introductions.
Direct natural drivers can directly affect anthropogenic
assets and quality of life (e.g. a volcanic eruption can
destroy roads and cause human deaths), but these
impacts are not the main focus of IPBES.
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Box 1 @

Good quality of life is the achievement of a fulfilled human
life. It is a highly values-based and context-dependent element
comprising multiple factors such as access to food, water,
health, education, security, and cultural identity, material
prosperity, spiritual satisfaction, and freedom of choice. A
society’s achievement of good quality of life and the vision

of what this entails directly influences institutions and
governance systems and other indirect drivers and,
through them, all other elements in the Conceptual Framework.

that is consistent with all other IPBES deliverables. The
grey boxes and their connecting grey arrows denote the
elements of nature and society that are the main focus

of IPBES. In each of the boxes, the headlines in black

are inclusive categories that should be relevant to all
stakeholders involved in IPBES and embrace the categories
of modern science (in green) and comparable or similar
categories according to other knowledge systems (in blue).
Solid grey arrows denote influence between elements. The
dotted grey arrows denote links that are acknowledged as
important, but are not the main focus of IPBES.

Interactions between the elements change over time
(horizontal broad red arrow) and occur at various spatial
scales (vertical broad red arrow). The vertical lines on the
right indicate that the scope of IPBES assessments is at the
supranational (from subregional to global) scale, but that
they build on properties and relationships often assessed

at finer (national and subnational) scales. The line indicating
level of resolution does not extend all the way up to the
global level because, for the types of relationship explored
by IPBES, the spatially heterogeneous nature of biodiversity
is important. Hence IPBES assessments are most useful if
they retain finer resolution. Figure 1.9 is a simplified version
of that adopted by the second session of the Plenary of
IPBES (IPBES, 2014) and modified by the fifth session of the
Plenary (IPBES, 2017a). A more complete description of all
elements and linkages in the IPBES Conceptual Framework,
together with examples, are given in Diaz et al, (2015).

IPBES introduces the term of NCP that represents

an inclusive category across knowledge systems that
emerged from a thorough multi-stakeholder consultative
process. It includes all the contributions, both positive and
negative, of nature to the quality of life of humans, whether
as individuals, societies or humanity as a whole. For the
purposes of IPBES, the emphasis (both in the case of
nature and NCP) is on the living components of the planet
(from individual organisms to ecosystems), rather than

on its non-living components, such as fossil fuels, deep
aquifers, underground minerals, winds, or tides. People (i.e.
individuals, communities, societies, nations or humanity as
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Good quality of life, also indirectly shapes, via institutions,

the ways in which individuals and groups relate to nature.
Likewise, institutions and governance systems can influence

a society’s value system and perception of what constitutes
quality of life. IPBES does not address this aspect of the
conceptual framework in the assessments, but actions that
Governments and societies may choose to take based on the
findings of the IPBES assessments often require addressing this
pathway wisely.

a whole) obtain these benefits purely from nature or, more
often, co-produce them with nature, through the application
of knowledge and work.

The classification distinguishes three broad groups of NCP,
(a) regulating, (b) material, and (c) non-material. These
represent different facets of the complex flow from nature to
a good quality of life (Figure 1.8), ranging from indispensable
direct biological connections (e.g. oxygen, water), to
symbolic components that give meaning to the identity of
different social groups, and their relationships with nature.

Regulating contributions denote functional and structural
aspects of organisms and ecosystems that modify
environmental conditions experienced by people, and/or
sustain and/or regulate the generation of material and non-
material benefits. These NCP include, for example, water
purification, climate regulation, and soil erosion regulation.
They are often not experienced directly by people, though
their products are. The regulating ecosystem services as
defined in the Millennium Ecosystem Assessment (MA)
largely align with this category.

Material contributions denote substances, objects or other
material elements from nature that sustain the physical
existence of people and infrastructure (i.e. basic physical
and organizational structures and facilities, such as
buildings, roads, power supplies) needed for the operation
of a society or enterprise. They are typically consumed, for
example when plants or animals are transformed into food,
energy, or materials for shelter or ornamental purposes. The
provisioning ecosystem services defined in the Millennium
Ecosystem Assessment (MA) largely align with this category.

Non-material contributions denote the contributions of
Nature to people’s subjective or psychological quality of life,
whether individually or collectively. The sources of these
intangible contributions can be consumed (e.g. animals in
recreational or ritual fishing/hunting) or not (e.g. individual
trees or ecosystems as sources of inspiration). Many cultural
ecosystem services as defined in the Millennium Ecosystem
Assessment (MA) fit within this category, while some cultural



ecosystem services are now considered part of “values” or a
“good quality of life”.

Detailed description on the 18 specific NCP categories
can be found in (IPBES, 2017a; Pascual et al., 2017). It is
worth mentioning that rather than being a radical departure
from previous classifications of ecosystem services, the
present system is strongly rooted in the MA as highlighted
above. It represents an evolution of the MA classification

of ecosystem services that reflects more than a decade

of progress in interdisciplinary thinking, including the
increasing contribution of the social sciences. Many of the
differences are differences of emphasis rather than of an
ontological nature, particularly with respect to the earlier
texts of the MA. This evolution is represented schematically
in Figure 1.10, which shows many important similarities
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between these classification systems. NCP in a sense is
an all-encompassing term that is more inclusive than that
of ecosystem services. In particular the transformation

of “supporting ecosystem services” into either Nature or
regulation NCP reflects an evolving view directly stemming
from within the ecosystem services community.

Finally, it should be noted that the IPBES Conceptual
Framework views governance mechanisms and institutions
as central elements that can influence the continuous
provision of NCP in an equitable and sustainable manner
(Principle 6). In this sense it assumes that the science-policy
interface needs to be strengthened through holistic, resilient,
and interactive solutions, instruments and mechanisms, to
achieve the interlinked goals of conservation, development,
and sustainable use of Nature and NCP.

Figure 1 ® Evolution of some major categories in the IPBES conceptual framework.
Source: Reprinted with permission from Diaz et al. (2018).
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1.3.3 Unit of analysis and
classification system

Following Principle 3, depending on the focus/objective

of a given chapter or assessment component, the Asia-
Pacific Regional Assessment uses a combination of spatial,
biological, ecological, and bio-cultural classifications.
However, the subdivision of the Earth’s surface into units for
the purposes of analysis is notoriously controversial. Thus
there is no single agreed upon system that IPBES can adopt
as a standard.

To capture the high regional variation this assessment

uses, to the extent possible, a broad ecosystem-based
classification that is based on the IPBES common
ecosystem classification and draws extensively from several
other global, regional and national ecosystem assessments
(e.g. Binder et al., 2013; Ladle & Whittaker, 2011; TEEB,
2010; Millennium Ecosystem Assessment, 2005).

Table 1.5 outlines the broad ecosystem-based classification
system of the Asia-Pacific Regional Assessment, across

4 major units and 23 sub-units. This classification is

tailored to the present assessment, and reflects the unique
characteristics of the region. However it also fits well within
the units of analysis of the broader IPBES classification, with
no misalignments between the two (see right-hand column
of Table 1.5).

1.3.4 Data collection and
interpretation

The five subregions of the Asia-Pacific (i.e. Western

Asia, South Asia, South-East Asia, North-East Asia, and
Oceania) are the entry point for analysing the status of
biodiversity, as well as providing the different options and
solutions. As already mentioned, the Asia-Pacific Regional
Assessment does not conduct new research, nor does

Table 1 @ Classification system used in the Asia-Pacific Assessment and correspondence with
IPBES terrestrial and aquatic units of analysis.

m APR sub-units Corresponding IPBES Units

Terrestrial

Inland freshwater
and wetlands

Coastal

Marine

Complex ecosystem

Special ecosystem
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Forests and Woodlands

Grasslands and Savannas

Alpine Ecosystems
Deserts and semi-deserts
Agro-ecosystems

Urban Ecosystem

Lakes and Ponds

Rivers and Streams
Inland wetlands

Mangroves

Other intertidal habitats

Seagrass beds

Kelp forests and other algal communities
Coral and other reefs

Aquaculture and other artificial substrata

Pelagic euphotic
Pelagic aphotic and benthic

Shipwrecks, debris and other substrates
Sea Mount and Rise

Chemosynthetic Ecosystem

Islands

Mountains

Karsts and Outcrops

Unit 1: Tropical and subtropical dry and humid forests
Unit 2: Temperate and boreal forests and woodlands

Unit 5: Tropical and subtropical savannas and grasslands
Unit 6: Temperate Grasslands

Unit 7: Deserts and xeric shrublands (partially)

Unit 3: Mediterranean forests, woodlands and scrub (partially)

Unit 4: Tundra and High Mountain habitats

Unit 7: Deserts and xeric shrublands (partially)

Unit 10: Cultivated areas

Unit 9: Urban and Semi-urban areas

Unit 13: Inland surface waters and water bodies/freshwater (partially)
Unit 13: Inland surface waters and water bodies/freshwater (partially)

Unit 13: Inland surface waters and water bodies/freshwater (partially)
Unit 8: Wetlands — peatlands, mires, bogs (partially)

Unit 14: Shelf ecosystems (partially)
Unit 14: Shelf ecosystems (partially)
Unit 14: Shelf ecosystems (partially)
Unit 14: Shelf ecosystems (partially)
Unit 14: Shelf ecosystems (partially)

Unit 12: Aquaculture areas
Unit 17: Coastal areas intensively and multiply used by human (partially)

Unit 14: Shelf ecosystems (partially)

Unit 15: Open ocean pelagic systems (partially)
Unit 16: Deep-Sea (partially)

Unit 17: Coastal areas intensively and multiply used by human (partially)
Unit 15: Open ocean pelagic systems (partially)

Unit 16: Deep-Sea (partially)

Compilation of multiple units

Compilation of multiple units

Not applicable in global scale
Unit 3: Mediterranean forests, woodlands and scrub (partially)



it generates primary data. It rather seeks to synthesise
existing information in new ways, as a means of offering
policy insights at different geographical and temporal scales
(Section 1.2.1).

Chapters within the Asia-Pacific Regional Assessment share
common thematic aspects such as the commercial use

of biodiversity in all five subregions, or highly contextual/
specific issues and challenges for the subregions (e.g.,
floods in South Asia, droughts in Western Asia, wild fires

in South-East Asia). Each chapter has a specific frame of
reference to capture the human-nature interactions, which is
largely defined by the boundaries suggested by the IPBES
Conceptual Framework (Section 1.3.2).

Each chapter gathers appropriate data, information

and evidence via systematic literature reviews. Relevant
information is collected from the published scientific and
grey literature, as well as appropriate ILK sources (Section
1.3.5). These cover evidence from different knowledge
systems (e.g. modern scientific knowledge, ILK), lessons
learnt through good conservation practices, as well as
existing data/information/knowledge relevant to established
global agreements and conventions (Section 1.4.1).
Sources of information also come from various global,
regional, national and local institutional sources such as
national biodiversity and strategic action plans (NBSAPs),
national policy reports and data portals, government
research institutes and non-governmental organizations (see
examples in Box S2, Appendix).

Secondary data is analysed through cross-tabular statistics
and interpreted through various analytical approaches
such as trade-off analysis, risk assessment, ecosystem
services mapping, participatory discourse analysis, and
multi-criteria analysis. The assessment uses various “core”
and “socio-economic” indicators. Core indicators include
key environmental variables developed at the global

scale by various international and national organizations
through consistent approaches (see Table S4, Appendix).
These are supplemented with a set of “socio-economic
indicators” particularly related for the NCP, Good Quality
of Life and Institutional Drivers elements of the IPBES
conceptual framework (see Appendix, Table S5). The use
of globally consistent indicators allows a direct comparison
among the four regional assessments and between the
regional and global assessments. It also ensures that the
quantitative evidence used has passed a careful review
process regarding quality and fit. It also acknowledges the
considerable efforts of indicator providers and the broader
IPBES to prepare this information.

Finally, the Asia-Pacific Regional Assessment contains
several case studies for all five subregions. Case
studies relate to specific habitats (especially those that
are unique and/or threatened), and are highlighted in
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selected box items as a means of providing relevant finer-
scale information.

1.3.5 Integration of diverse values
and knowledge systems

The valuation of Nature and NCP needs to be carried

out in a, manner that is open to and inclusive of diverse
perspectives (Pascual et al., 2017). Such valuations can

be of great value a range of decision-makers for designing
inclusive governance mechanisms, institutions and policies.
To inform better such efforts, following Principle 4,

the Asia-Pacific Regional Assessment adopts diverse
conceptualizations of the multiple values of nature and its
benefits to people (IPBES, 2016a; Pascual et al., 2017) (see
Box 1.2). The present regional assessment seeks to achieve
this by:

a) ldentifying the range and scope of the different
dimensions of values as they relate to Nature;

b) Categorising and assessing values as they relate to
Nature and its contributions (and the methods involved);

c) Synthesising and integrating these diverse values within
the wider regional assessment;

d) Communicating these diverse values effectively in the
results of the regional assessment.

According to Principle 5, this regional assessment draws
and synthesises information from different knowledge
systems such as ILK and modern scientific knowledge. In
this respect it further recognises the constructive role that
different worldviews and practices can play to promote
evidence-based biodiversity conservation.

For the purpose of this assessment we understand ILK
systems, as dynamic bodies of integrated and holistic
social-ecological knowledge. This includes among others
practices and beliefs about the relationship of living beings
(including humans) with their environment (Section 1.1.3.2).
ILK systems are highly diverse and context-specific,
produced collectively and reproduced at the interface of
ecological and socio-cultural systems. ILK systems include
different types of knowledge (e.g. written, oral, tacit,
practical, scientific) and continuously evolve through the
interaction and experience among indigenous people and
local communities, with their environments. The Asia-Pacific
Regional Assessment views the loss of heritage and ILK
systems as one of the major constraints to the conservation
and sustainable use of Nature and NCP in the region.

IPBES has been developing guidance for the effective
integration of ILK into its assessments that respects not
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Box 1 @ Values in the context of the Asia-Pacific Regional Assessment.

Societies value Nature and NCP in diverse ways. There are
multiple worldviews regarding Nature and ways of understanding
human-nature relationships and social interactions. These
multiple worldviews often lead to the emergence of diverse
values among individuals and social groups. Thus, values can be
understood as the:

1) principles or core beliefs underpinning rules and moral
judgement;

2) preferences people have for something or for a particular
state of the world;

3) importance of nature and NCP for itself or for others, now or
in the future;

4) measures used to quantify NCP and their attributes.

Values can be intrinsic, instrumental and relational (Figure
1.11). Intrinsic values often refer to the value inherent to nature,
independent of human experience and evaluation. Therefore

it is beyond our capacity to reflect intrinsic value accurately in
this assessment. Instrumental value refers to the direct and
indirect contribution of NCP to the achievement of multiple
understandings of good quality of life. Relational values reflect
elements of cultural identity, social cohesion, social responsibility
and moral responsibility towards nature (Pascual et al., 2017).

Values can be in conflict, as they may respond to different
worldviews or represent distinct types of value. It is the
recognition of these different worldviews and values associated
to NCP that can result in diverse perspectives regarding
conservation, equity, resilience and the ways of achieving the
Aichi Biodiversity Targets and the Sustainable Development
Goals (Pascual et al., 2017) (see Section 1.4.1).

However, this wide spectrum of values through which different
people and social groups attribute meaning and importance to
Nature and NCP is rarely recognized or explicitly considered

in decision-making. Identifying this diversity of values between
individuals and social groups is often challenging but necessary
for understanding the implications of policy responses to
biodiversity loss (and the trade-offs associated with such
choices) (Pascual et al., 2017). Recognizing, articulating,

and respecting the diverse values at stake is necessary

when making decisions about nature and NCP, not the least
for harmonizing the different value systems through which
individuals and social groups regulate their behavior and the
ways they interact with nature (Pascual et al., 2017). For a
more detailed and comprehensive discussion on values, value
systems, and NCP in the context of the Asia-Pacific, please
refer to Chapter 2.

Figure 1  Types of value across nature’s contributions to people. Source: Pascual

et al. (2017).

The grading in the colors indicate that both instrumental and relational values can be ascribed to the value
of nature’s contributions to people, and to highlight that nature’s contributions to people are intertwined

with nature and a good quality of life.

FOCI OF VALUE TYPES OF VALUE

EXAMPLES

Animal welfare/rights




only the diversity and value of ILK systems, but also the
rights of indigenous and local communities to share and
access the benefits of knowledge gained through these
assessments (Section 1.4.1). IPBES has appointed experts
in ILK issues to contribute to the this process by building
on a substantial body of previous international work,
including the Millennium Ecosystem Assessment (Reid et
al., 2006), the CBD (and especially adoption of the Nagoya
Protocol) (Segger & Phillips, 2015; Zhao et al., 2013) and
the IPCC (Nakashima et al., 2012). The critical review of
the relevant outcomes of these initiatives has identified the
need for greater facilitation of Indigenous and local peoples’
institutions and collaboration in shaping the engagement
of their knowledge systems in order for their contributions
to influence the science-dominated agendas (Jarvholm &
Bohlin, 2014).

Within the regional assessment (and more broadly within
IPBES processes), these diverse sources of knowledge are
not considered as mutually exclusive, but as complementary
whose synergy is very important for the quality of the end
result (Diaz, Demissew, Carabias, et al., 2015; Thaman et
al., 2013). However, their compatibility is not always self-
evident, so their integration requires careful consideration
(Kohsaka et al., 2015). The use of appropriate approaches,
procedures and participatory mechanisms proposed by the
IPBES Task Force on ILK have been useful in accessing
both the in-situ and ex-situ ILK as a basis for building
synergies between ILK and modern science within this
assessment (IPBES, 2015; Thaman et al., 2013).

Specifically, the Asia-Pacific Regional Assessment uses
key outcomes of the ILK dialogue workshops that were
organized by the ILK Task Force (see below). These
outcomes were extracted in the form of stories, anecdotes
and practices that were made available during this series of
ILK workshops organized by IPBES, UNESCO and IGES in
three different subregions of the Asia-Pacific region (Alangui
et al., 2017a; IGES, 2017; Karki et al., 2017). The outcome
documents of these workshops contain information from
case studies and success stories written jointly by ILK
holders and experts, and validated through a peer-reviewed
process used in scientific paper publications (Alangui et

al., 2017a; IGES, 2017; Karki et al., 2017). Apart from the
outcomes of these workshops, the authors of the regional
assessment have used online repositories of ILK practices
such as the Traditional Knowledge Digital Library, an
repository of ILK practices for Indian medicinal plants and
related practices.

We believe that the integration of insights from diverse fields
of knowledge and practice can catalyse the sustainable
management of biodiversity and ecosystem services in the
region (Aggarwal & Elbow, 2006; Kariuki, 2008; Swiderska,
Roe, Siegele, & Grieg-Gran, 2008), and is described
through specific policy options in Chapter 6. Integrating
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multiple sources of knowledge could incentivise ‘experts’
(i.e. scientists) and ‘users’ (i.e. local communities as land
managers and decision-makers) to co-produce new
knowledge through collaborative learning (Leimona, Lusiana,
et al., 2015; Roux et al., 2006). This can be achieved
through multidisciplinary, multi-scale, and multi-stakeholder
collaboration that can enhance the salient, legitimate

and credible evidence-based inputs from the different
contributing knowledge systems (Bhatta et al., 2015; Karki
& Adhikari, 2015; Leimona et al., 2015; Paudyal et al., 2015;
Takeuchi, 2010; Zarandian et al., 2016; Parikh, 2013)

1.3.6 Communication of
uncertainty

In scientific assessments, and in relation to knowledge,
confidence refers to the degree of certainty that experts
have about their findings. Low confidence describes a
situation of incomplete knowledge, when an outcome
cannot be fully explained or reliably predicted. On the other
hand high confidence conveys extensive knowledge and an
ability to explain an outcome (or predict a future outcome)
with much greater certainty. Low confidence signals the
need for further research.

Communicating levels of confidence is particularly important
for the Asia-Pacific Regional Assessment. To allow
assessment users make informed decisions, the chapters
within this report not only communicate the high-confidence
findings, but also those that require further investigation.
Each key finding in the assessment, including the summary
for policymakers, is accompanied by a confidence language
statement (IPBES, 2016).

As other IPBES assessments, we use four specific phrases
known as “confidence terms” in order to categorise
consistently the experts’ level of confidence in the reported
findings. The categories depend on expert judgement on
the quantity and quality of the supporting evidence, and the
level of scientific agreement regarding what that evidence
shows.

The four IPBES confidence terms are visualised in a four-box
model of confidence (Figure 1.12) and are expressed as:

® “well established” (robust evidence and high level of
agreement),

® “unresolved” (robust evidence but low level of agreement),

®) “established but incomplete” (low quantity and quality
evidence but low level of agreement);

® “inconclusive” (low quantity and quality of evidence and
low level of agreement).
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Figure 1 @ The four-box model for the qualitative communication of confidence
in the Asia-Pacific Regional Assessment. Source: IPBES (2016b).

Confidence increases towards the top-right corner as suggested by the increasing strength of shading.
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1.3.7 Limitations and knowledge
gaps of the Asia-Pacific Regional
Assessment

Despite its well-thought structure and policy relevance
(Section 1.5), the Asia-Pacific Regional Assessment, as any
other assessment of its kind, relies on secondary sources
of information, with all their limitations. The completeness
and timeliness of this information posed some substantial
limitations for achieving perfectly the seven principles that
guided this assessment (Section 1.3.1).

First of all, due to the variable quality and completeness of
used datasets (as well as the political/security sensitivity
that sometimes accompanied them), it has not been always
possible to access reliable data from (and thus provide
complete estimates for) all subregions. Some areas are
particularly under-researched and data-deficient such as
Western Asia, Hindu-Kush Himalayas and small Pacific
Islands. Furthermore while we aimed to synthesize recent
information (post-2010), this was not always feasible, as

some key datasets are not compiled at regular intervals (e.g.

Table 1.4, Figure 1.7).

While there were active efforts to integrate and synthesize
ILK with modern scientific (Section 1.3.5) this was not
always feasible. For example, several ILK practices and
practical information generated through the implementation
of local, participatory and community-led conservation/
management approaches are not well-documented (Young
et al., 2014). In addition, many of these practices have been
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confined to their local contexts and have not been scaled
up. As a result, the Asia-Pacific Regional Assessment might
not do full justice to some of the successful community-
based natural resources management models and practices
encountered throughout the region.

As already discussed in Section 1.3.1 the Asia-Pacific
Assessment Report has adopted a social-ecological
systems approach and a multi-stakeholder perspectice in
order to reflect the intricate linkages between biological and
cultural diversity (Section 1.1.1-1.1.3). However due to time,
funding and space constraints this was not entirely feasible.
For example, while the assessment involved academics
from several disciplines and countries across the region,
practitioners from the private sector and civil society were
under-represented.

Due to the lack of appropriate case studies, the assessment
has also faced some limitations in stratifying and customizing
policy options, policy mixes and institutional and governance
frameworks for all subregional. Furthermore, while several
nations have formed stronger trans-boundary partnerships
(see Figure S1, Appendix) and bilateral and multilateral
initiatives (Section 1.4.2), there is limited peer-reviewed
literature about their status and effectiveness as most of
these regional initiatives are relatively recent.

Finally, while there was a strong effort to include and
synthesize knowledge from different sources (Section
1.8.4), most of the cited literature comes from peer-
reviewed articles and reports written in English, which is



the working language of the IPBES to target international
audiences (Section 1.2). As not all chapters had
representatives conversant in all major regional languages,
we do acknowledge that this might have led to the under-
representation of regional knowledge.

1.4 INSTITUTIONAL,
POLICY AND
GOVERNANCE
CONTEXTS AND
FRAMEWORKS

According to Principle 6 (Section 1.3.1) and the IPBES
Conceptual Framework (Section 1.3.2), environmental
governance and institutional frameworks are important
indirect drivers of ecosystem change and biodiversity
loss. They operate at different scales and can both

drive biodiversity loss and catalyse its conservation and
sustainable use (Collins, 2013). It is therefore important
to describe, understand and analyse the existing policy
environment, institutional arrangements and governance
frameworks that affect the status, trends and future patterns
of biodiversity in the Asia-Pacific region.

1.4.1 Global environmental policy
instruments

Global policy discourse about the impacts of humans on the
environment began in the late 1940s with the establishment
of the International Union for Conservation of Nature (IUCN)
in 1948, and continued with sporadic policy actions at the
national level in the 1960s (Adger, Benjaminsen, Brown,

& Svarstad, 2001; Kamieniecki, Gonzalez, & Vos, 1997).
The Man and the Biosphere Programme of the UNESCO
that started in 1971 (UNESCO-MAB) and the Ramsar
Convention (signed in 1971, entered into force in 1975) were
perhaps the first two major efforts to bring environmental
issues at the forefront of international policy and
development (UNESCO, 2017; Batisse, 1997) (Table 1.6).

Two very important milestones that enhanced the visibility of
environmental issues in international policy discourses were
achieved in 1972 (Kanie, 2014; Kamieniecki et al., 1997). The
first was the publication of the Report of the Club of Rome
titled “The Limits to Growth”, which predicted that following
the prevailing consumption rates at that point the world would
be heading for irreversible environmental damage (Meadows
et al., 1972). The second was the United Nations Conference
on the Human Environment (known as the Stockholm
Conference) that took the first serious global steps towards
addressing environmental challenges (Andronico, 1995).
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The conference created the United Nations Environment
Programme (UNEP)'® that has been instrumental in providing
common principles and frameworks on nature conservation
and environmental management to its member countries
(Sohn, 1973). At roughly the same time, the UNESCO
General Conference adopted the 1972 World Heritage
Convention whose aim was to promote global cooperation for
the protection of bio-cultural heritage with high cultural value
(Lixinski, 2008). Within its first 10 years, the UNEP facilitated
the development and adoption of major international
multilateral environment agreements (MEAS) related to
biodiversity conservation such as the 1973 Convention on
International Trade in Endangered Species (CITES), and the
1979 Convention on Migratory Species (CMS).

In 1986 the Brundtland Commission Report solidified the
interest of the international community in global environmental
governance, popularising the concept of sustainable
development (UNCSD, 2007; Holden et al, 2014). This
catalysed the establishment of the World Commission on
Environment and Development (WCED) and the organization
of the first ever United Nations Conference on Environment
and Development (UNCED) in 1992. Popularly known as the
“Rio Earth Summit”, this conference led to the adoption of a
global sustainable development action plan, purposely called
“Agenda 21” to symbolize its futuristic vision, by the more
than 190 nations that signed it. The Rio Summit signalled

the dawn of a ‘human-centric’ approach' to environmental
conservation and sustainable development, which highlighted
the highly interdependent relationship between humans and
nature (Holden et al., 2014).

The major achievement of the Rio Summit has been the
adoption of three globally important multilateral environment
agreements (MEAs)'S-'8, collectively known as the

Rio conventions:

a) The Convention on Biological Diversity (CBD) that
addresses the loss and use of biodiversity;

b) The United Nations Framework Convention on Climate
Change (UNFCCC) that addresses the threat of
greenhouse gas (GHG) emissions;

13. UNEP has universal membership. In 2012 it was upgraded by the UN
General Assembly and renamed as UN Environment.

14. The Rio Principle 1 emanates from the Agenda 21 document and
unabashedly posits “human beings at the centre of concerns for
sustainable development”.

15. MEAs are key environmental conventions and international agreements
that uphold the principles of sustainable development based on
international laws. They fall into: (a) legally binding agreements (e.g.
treaties, conventions, agreements, protocols, accords, pacts and
charters); and (b) non-legally binding agreements (e.g. resolutions,
decisions, declarations, and recommendations) (UNEP, 2016a).

16. Other key achievements of the Rio Summit have been the recognition of:
(a) the gravity of escalating environmental problems including biodiversity
loss; (b) the need to have global and transboundary co-operation and
collaborative solutions for environmental problems such as biodiversity
loss; and (c) the fact that human well-being is closely tied with the health
of Nature.
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c) The United Nations Convention to Combat
Desertification (UNCCD) that addresses the accelerated
pace of land degradation and desertification.

Collectively these global MEAs address serious global
environmental issues. Between them, they have set

key targets to achieve a sustainable development, and

have developed various instruments and mechanisms to
strengthen environmental conservation and management.
They provide an institutional framework to guide
environmental protection, biodiversity conservation, improve
food security and promote the transition to a low carbon
“green economy” (Jacobs, 2013).

The Convention on Biological Diversity (CBD) is the
dedicated MEA that aims to promote the conservation of
the world’s ecosystems and biodiversity. It obliges each
nation to conserve and sustainably manage their biological
resources (United Nations, 1992), and rests across three

®) sustainable use of its components;

0 fair and equitable sharing of the benefits arising out of
the utilization of genetic resources.

The CBD holds a biannual Conference of Parties (COP) with
13 CBD-COP meetings held up to the writing if this regional
assessment. CBD-COP10 (2010, Nagoya) was instrumental
in ratifying the Aichi Biodiversity Targets that provide an
overarching framework to “to halt the loss of biodiversity in
order to ensure that by 2020 ecosystems are resilient and
continue to provide essential services” (Box 1.3). The most
recent CBD-COP was held in Mexico (2016), and called for
mainstreaming of biodiversity conservation in achieving the
Sustainable Development Goals (SDGs) (see below).

In 2012, the United Nations Conference on Sustainable
Development (UNCSD), also known as Rio+20, set another
milestone for global environmental governance. The

overarching goals:

®) conservation of biological diversity;

conference and its outcome document (i.e. “The Future
we want”) focused on two themes: (a) green economy
in the context of sustainable development and poverty

Table 1 @ Overview of key global initiatives and events related to the conservation of biodiversity

and ecosystems.

YEAR INITIATIVE/EVENT FOCUS

Influence, encourage and assist societies to conserve nature and ensure the
equitable and ecologically sustainable use of natural resources.

Address the increasing loss and degradation of wetland habitats for migratory

Address the protection of cultural and natural heritage at the national level

Ensure that the international trade of wild animals and plants does not threaten

Boost and coordinate conservation efforts for terrestrial, marine and avian
migratory species throughout their migratory range

Published “Our Common Future”, which defined sustainable development and
offered a blueprint for future work on sustainability

Regarding CBD: promote the conservation and sustainable use of biodiversity.
Safeguard access to and benefit sharing from the use of biodiversity.

Opened for signature the Cartagena protocol on biosafety, which entered into

Adopted first CBD strategic plan (VI/26) targeting to significantly reduce the rate
of biodiversity loss by 2010

Provided the first global assessment of biodiversity and ecosystem services.
Popularised the ecosystem services approach and helped mainstream it into
international environmental policies and discourses

Adopted the Global Plan of Action and legally binding International Treaty on
Plant Genetic Resources for Food and Agriculture

Promote the Addis Ababa principles and guidelines on the sustainable use of

Drew a new CBD strategic plan 2010-2020, including the Aichi Biodiversity
Targets. Adopted the Nagoya Protocol on Access and Benefit-sharing
Approved the main functions of IPBES to conduct global, regional and thematic
assessments, as well as provide support on policy tools and methodologies

1948 International Union for Conservation of
Nature (IUCN)
1971 Ramsar Convention on Wetlands
water birds
1972 World Heritage Convention
1973 Convention on International Trade in
Endangered Species (CITES) their survival.
1979 Convention on Conservation of Migratory
Species (CMS)
1982 The Brundtland Commission
1992 Agenda 21 and the adoption of CBD,
UNFCCC and the UNCCD
2000 CBD-COP5, Nairobi
force in 2003
2002 CBD-COP6, The Hague
2002-2005 Millennium Ecosystem Assessment
2004 International Treaty on Plant Genetic
Resources for Food and Agriculture
CBD-COP7, Kuala Lumpur
biodiversity (VII/12)
2010 CBD-COP10, Nagoya
2012 IPBES inception meeting, Panama
2013 IPBES-2, Antalya
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Box (1° @ Aichi Biodiversity Targets in the context of the Asia-Pacific region.

The Aichi Biodiversity Targets entail five strategic goals:

e Strategic Goal A: “Address the underlying causes of
biodiversity loss by mainstreaming biodiversity across
government and society”;

e Strategic Goal B: “Reduce the direct pressures on
biodiversity and promote sustainable use”;

e Strategic Goal C: “To improve the status of biodiversity by
safeguarding ecosystems, species and genetic diversity”;

e Strategic Goal D: “Enhance the benefits to all from
biodiversity and ecosystem services”;

e Strategic Goal E: “Enhance implementation through
participatory planning, knowledge management and capacity
building”.

Between them, these five goals have 20 specific targets (See
Box S3, Appendix). National Biodiversity Strategies and Action
Plans (NBSAPs) are the major instruments for implementing the
Aichi Biodiversity Targets (Prip, 2017). Almost all countries in

the Asia-Pacific region have developed NBSAPs that have set
national targets and indicators to achieve the related Strategic
Goals and specific Aichi Biodiversity Targets. However, the national
indicators can vary between countries both in definition and
quality. Furthermore not all countries show the same commitment
to reflect the Aichi Biodiversity Targets in their NBSAPS, with
countries from North-East Asia generally showing the most
commitment and countries from Oceania the least (Figure 1.13).

For example, Aichi BiodiversityTarget 2 compels that by 2020 at
the latest “biodiversity values have been integrated into national
and local development and poverty reduction strategies and
planning processes and are being incorporated into national
accounting, as appropriate, and reporting systems.” To meet
this target, Myanmar, Samoa, and Bhutan, for example,

have planned to integrate the value of biodiversity into their
respective development planning via natural capital accounting.
This rests on relatively well-designed indicators to accomplish
the Strategic Goal A and Target 2. Timor Leste aims to

increase public awareness on biodiversity and participation

in conservation activities by all sectors, which is indirectly
connected to the socio-economic integration objectives of Aichi
Biodiversity Target 2.

Figure 1. @® Number of countries in each region reflecting the Aichi Biodiversity Targets
in their National Biodiversity Strategies and Action Plans (in October 2016).
Data source: Secretariat of the Convention on Biological Diversity

(https://www.cbd.int/nbsap/).
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eradication; and (b) institutional frameworks for sustainable
development. In a nutshell Rio+20 aimed to catalyse the
transition to a low-carbon green economy through more
inclusive and better-governed institutional frameworks.
Rio+20 was also instrumental in proposing the Sustainable
Development Goals (SDGs) as the successor to the
Millennium Development Goals (MDGs). The SDGs were
adopted by the United Nations in 2015, as a set of 17 goals
to tackle by 2030 pressing sustainability challenges such
as poverty, hunger, inequality, biodiversity loss and climate
change, among several others (Box 1.4).

The Paris Agreement was adopted during the UNFCCC-
COP21 (2015, Paris) and came into force on October 5,
2016'". The Paris Agreements is the first universal agreement
to curb anthropogenic climate change and prevent global
temperature by the end of 21t century. The efforts focus

on preventing temperature increase beyond 2°C compared
to pre-industrial levels (while making efforts to keep this
increase below 1.5°C) (UNFCCC, 2016). In a spirit of
“common but differentiated responsibilities based on
capabilities”, the agreement gives equal weight to adaptation
and mitigation. Through individual national commitments
expressed in the form of “nationally determined
contributions”, the Paris Agreement aims to achieve climate
mitigation and adaptation by providing finance, capacity
development and technical support to developing countries.

17. The UNFCCC-COP22 (2016, Marrakesh) adopted the 2016 Marrakech
Action Proclamation that signalled the commencement of the
implementation of Paris Agreement showing the global community’s
“highest political commitment to combat climate change, as a matter of
urgent priority” (UNFCCC, 2015; Castellas, 2016).

Developing countries can pursue adaptation through
National Adaptation Plans and mitigation through diverse
measures including ecosystem-based approaches such
as REDD-plus that are much related to biodiversity and
ecosystem conservation (Turnhout et al., 2017).

The above developments suggest the significant
interlinkages that are building up between the CBD and
other MEAs in the context of the post-2015 development
agenda. In fact, the successful implementation of the
Paris Agreement and the SDGs in the Asia-Pacific region
can potentially restore highly degraded ecosystems

and reverse biodiversity loss. This illustrates the need to
create greater complementarities and synergies between
conventions that can minimize trade-offs in national efforts
to pursue the Aichi Biodiversity Targets, Paris Agreement
and the SDGs.

Concurrent to the proliferation and growing importance

of environmental MEAs, there has been a steady demand
to build a solid evidence base to inform these processes
(Biermann et al., 2014). For example, the CBD and UNCCD
have identified the necessity of global scientific assessments
that systematize and synthesize the knowledge about the
status of biodiversity, and its contribution to human well-
being. The Millennium Ecosystem Assessment (MA) was
such a scientific assessment, which was the outcome of
coordinated action from the global academic community
(Millennium Ecosystem Assessment, 2005). Published in
2005, the MA concluded that human actions have been
seriously degrading ecosystems globally, as well as their
ability to sustain future generations (Millennium Ecosystem

Box 1 @ Overview of the Sustainable Development Goals (SDGs).

The SDGs are an integral part of a global agenda to pursue

a sustainable future and to end poverty by 2030. The

193 Member States of the United Nations unanimously
adopted the SDGs during the 2015 Sustainable Development
Summit. The SDGs consist of 17 Goals and 169 targets,
several of which are directly and indirectly relevant to
biodiversity, ecosystem services, and Nature’s Contribution to
People (NCP).

Goals 1-6 focus on the basic needs of social infrastructure,
Goals 7-12 on socio-economic development, Goals 13-15 on
the environment, and Goals16-17 on governance. In particular
Goal 14 (Life below water) and Goal 15 (Life on land) have

a very strong focus on biodiversity, with several other goals
and targets having very strong linkages to biodiversity and
ecosystem services.

SDGs exhibit strong interlinkages between them (ICSU,
2017). For example, reducing overfishing can contribute to
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the attainment of multiple others SDGs (Singh et al., 2017).
When it comes to ecosystem services, regulating and cultural
services are relatively more frequently mentioned within the
SDGs discourse compared to the Aichi Biodiversity Targets,
while provisioning services come up with the same frequency
(Geijzendorffer et al., 2017).

In order to monitor the status of individual countries in attaining
the SDGs, 227 Global SDG Indicators have been proposed and
categorized into three groups. As of 20 April 2017 there are:

e 82 Tier | indicators, with internationally established
methodology and high data availability;

e 61 Tier Il indicators, with internationally established
methodology and low data availability;

e 34 Tier lll indicators, with no internationally
established methodology.



Assessment, 2005). Together with the periodic Assessment
Reports of the Intergovernmental Panel on Climate Change
(IPCC) that feed into the UNFCCC process, they have paved
the way for appreciating the urgent need for substantial
changes in environmental policies and implementation
processes to reverse biodiversity loss, ecosystem
degradation and anthropogenic climate change in the next
50 years (UNEP-WCMC, 2016).

The regional assessments commissioned by the IPBES,
including the current Asia-Pacific Regional Assessment,
aim to synthesise the existing evidence to inform activities
related to the multiple goals of the above-described

MEAs. Within the CBD work-plan, these assessments are
subsumed under the Strategic Plan for Biodiversity 2011-
2020, and its 2050 Vision and Aichi Biodiversity Targets.
They are also relevant for the successful implementation

of NBSAPs that have the same timeframe with the Aichi
Biodiversity Targets. The main focus is on the period
between 2011 and 2030 that includes key deadlines related
to the CBD Strategic Plan for Biodiversity (2011-2020) and
the SDGs (2016-2030).

It is worth mentioning that as discussed above the
Asia-Pacific Regional Assessment, acknowledges the
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importance of indigenous and local communities (and of
their rich knowledge and practices) in achieving the Aichi
Biodiversity Targets and the SDGs (Section 1.1.3, 1.3.5).
Indigenous people are increasingly demanding the use of

a universal standard known as the Free and Prior Informed
Consent (FPIC), to access benefits from ILK and associated
intellectual property under the United Nations Declaration
on the Rights of Indigenous Peoples and the Nagoya
Protocol on Access and Benefit-sharing of the CBD (AIPA,
2015; Zhao, Wu, & Xue, 2013). Different antecedents in the
context of the CBD include Article 8j for involving indigenous
people and local communities (and their knowledge/
practices) in activities related to the conservation and
sustainable use of biodiversity and “encourage the equitable
sharing of the benefits arising from the utilization of such
knowledge innovations and practices”.

1.4.2 Regional policy initiatives in
the Asia-Pacific region

Countries in the Asia-Pacific region have accelerated

and strengthened their environmental cooperation since
the 1992 Rio Earth Summit (Schreurs, 2000). There are
various regional, subregional and trans-boundary initiatives,

Box 1. @ Major regional biodiversity initiatives in the Asia-Pacific region.

The Heart of Borneo Initiative (HoB)

The Heart of Borneo (HoB) Initiative is a government-led

and NGO-supported programme that was initiated by the
governments of Brunei, Indonesia and Malaysia in 2007

and covers parts of the three countries. It aims to conserve
and use sustainably the largest remaining rainforest in Asia,
which contains highly biodiverse ecosystems with large
carbon stocks. The vision of the HoB initiative has been
agreed upon by the three countries, and includes a strong
commitment to work together to improve the management

of natural resources. The initiative has developed multi-level
(i.e. regional, national and sub-national) plans and programs.
It implements multi-sector, multi-stakeholder and coordinated
activities to enhance the sustainable use of timber, non-timber
forest products, water, minerals and other natural resources
(Lim, 2016; WWF, 2017). For details visit: http://www.
heartofborneo.org/

The Coral Triangle Initiative on Coral Reefs, Fisheries and
Food Security (CTI-CFF)

CTI-CFF is a regional initiative that covers extensive seascapes
in Indonesia, Malaysia, the Philippines, Papua New Guinea,
Solomon Islands and Timor-Leste (collectively called the

‘CT®’). This regional multilateral partnership was launched in
2009 by the respective governments. It aims to protect one of
the richest areas in the world in terms of marine biodiversity,
also known as the “Amazon of the Seas” (Section 1.1.2). Key

concerns of the CTI-CFF are the threats on marine biodiversity
posed by overfishing, pollution, climate change, and other
commercial activities. It has launched numerous initiatives to
promote sustainable fishing, food security, and collaborative
conservation networks. In 2016 CTI-CFF launched a 10-year
plan (i.e. “CTI-CFF Regional Plan of Action”), whose key foci
include the protection of critical seascapes, marine protected
areas, and fisheries by applying ecosystem-based approaches
(Christie et al., 2016; Hossain, et al. 2016). For details

visit: www.coraltriangleinitiative.org

The Biodiversity Conservation Corridors Initiative (BCI) in
the Greater Mekong Subregion (GMS)

BClI brings together the six Greater Mekong basin nations

(i.e. Cambodia, China, Lao PDR, Myanmar, Vietnam and
Thailand) to work jointly for the conservation and sustainable
management of the basins’ resources (Balmford et al., 2016)
(Table 1.1). This is expected to be achieved through regional
co-operation and collaboration to establish a Biodiversity
Conservation Corridors Initiative (BCCI). This is the major
program of the Core Environment Program of the GMS
endorsed by political leaders at the Second GMS Summit
(2005, Kunming). The intended outcome of implementing the
BCCl is to promote by 2015 effective community-based natural
resources management and climate resilience across the
region (ADB, 2017). For details visit: http://www.gms-eoc.org/
biodiversity-conservation-corridors-initiative

35


http://www.heartofborneo.org/
http://www.heartofborneo.org/
http://www.coraltriangleinitiative.org
http://www.gms-eoc.org/biodiversity-conservation-corridors-initiative
http://www.gms-eoc.org/biodiversity-conservation-corridors-initiative

THE REGIONAL ASSESSMENT REPORT ON BIODIVERSITY AND ECOSYSTEM SERVICES FOR ASIA AND THE PACIFIC

Box 1 @

The Kailash Sacred Landscape Initiative (KSLCDI)

KSLCDI is a transboundary, multilateral programme established
in 2010 between China, India and Nepal. The program aims

to achieve the sustainable conservation of critical ecosystems,
wildlife habitats and key biodiversity areas in the central
Himalayan region. At the same time it aims to promote
sustainable development, increase the resilience of communities
against climate change, and protect cultural bonds among the
three countries (Shakya et al., 2012; Zomer et al., 2014). KSLCDI
has evolved through a series of stakeholder participation and
engagement processes to form a transboundary conservation
initiative. It involves concerned local, national and regional
institutions, working in different capacities in the connected
landscape areas of the three countries. The International Centre
of Integrated Mountain Development (ICIMOD) facilitates
KSLCDI, with the support of designated national bodies that
are: the Chinese Academy of Sciences, China; the Ministry

of Environment, Forests and Climate Change, India; and the

Ministry of Forestry and Soil Conservation, Nepal. For details visit:

http://www.icimod.org/?q=9456

Asia Protected Areas Partnership (APAP)
APAP brings together national institutions from 12 Asian
countries (i.e. Bangladesh, Bhutan, Cambodia, India, Japan,

alliances, and agreements that aim to achieve the multiple
goals and targets related to biodiversity conservation

in the region (Box 1.5) (see also Table S6 and Figure
S1, Appendix).

The initiatives highlighted in Box 1.5 are only a sample of
on-going regional collaborative arrangements that promote
cross-border co-operation for biodiversity conservation in
the Asia-Pacific region. Chapter 6 outlines several other
examples of regional and multinational partnerships.

Their inception and work programmes have been largely
influenced by the collective realization that the environmental
impacts of socio-economic development and climate
change in the region have far exceeded the capability of any
individual country to handle.

This is particularly true for addressing transboundary
issues related to illegal wildlife trade, pollution (e.g. Asian
Haze, ocean littering, short-lived climate pollutants), use
of freshwater/marine areas and disputes over commodity
trade restrictions (International Maritime Organization,
2012; United Nations, 2017; Werschkun et al., 2014). For
example, 10 ASEAN countries have signed the ASEAN
Agreement on Transboundary Haze Pollution; a legally
binding environmental agreement to tackle forest fires and
their associated air pollution that affects several countries
in the region (ASEAN Secretariat, 2015). Although the
agreement lacks strong enforcement mechanisms and
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Mongolia, Myanmar, Nepal, Pakistan, South Korea, Sri Lanka,
and Vietnam). It was formally launched at the IUCN World

Parks Congress in 2014. The Partnership aims to promote
collaboration, co-operation, and sharing of best practices

and innovative solutions for Asia’s protected areas. APAR, is
co-chaired by Japan and IUCN Asia Regional Office, and offers
Country Membership and Associate Membership to other
relevant institutions such as NGOs. It supports capacity building,
training and knowledge exchange among its members. For
detail visit: http://www.asiaprotectedareaspartnership.org

Pacific Oceanscape

Pacific Oceanscape was endorsed in 2010 by 23 Pacific Island
nations and territories. It is a framework that aims to promote
the conservation and sustainable management of a vast marine
protected area shared between the participating nations and
territories. The Framework aims “to catalyse action in support of
the Pacific Islands Regional Oceans Policy (PIROP), to protect,
manage and sustain the cultural and natural integrity of the
ocean for present and future generations and for the broader
global community”. The overall goal is to foster regional co-
operation for increasing the health and well-being of ocean and
island populations (Pratt & Govan, 2010). For details visit: http://
www.conservation.org/where/Pages/pacific-oceanscape.aspx

finance, the signatory ASEAN countries are engaged in
discussions to come up with a long-term solution to this
pressing environmental issue (Nair, 2015). Similarly, several
Himalayan countries have been making efforts to develop
mutually acceptable hydro-meteorological data-sharing
protocols and transboundary biodiversity conservation
mechanisms (Vasilijevi¢ et al, 2015).

Countries in North-East Asia have devised some good
models of regional co-operation on trans-boundary
pollution through the North-East Asian Subregional
Programme for Environmental Cooperation (NEASPEC)
(Jung, 2016). ASEAN countries have also developed a
comprehensive and strategic regional environmental plan
on biodiversity conservation, illegal wildlife trade, and
more recently on sustainable forest management (ASEAN
Secretariat, 2015). Of particular relevance is also the
collective commitment of small-island developing states
in the Asia-Pacific region to implement the CBD work
programme on conserving the uniqueness and fragility of
island biodiversity (CBD-COP8 Decision VIII/1), with a good
example being Pacific Oceanscape (Pratt & Govan, 2010)
(see Box 1.5).
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1.4.3 Globalization, liberalization
and urbanization in the Asia-
Pacific region

Globalization', economic liberalization, migration and
urbanization have become some of the major indirect
drivers of ecosystem change and biodiversity loss in the
Asia-Pacific region (see Section 1.1.3, 1.3.2 and Chapter
4). Individually these phenomena shape policies, economic
imperatives and consumption patterns in the region, which
are also indirect drivers in their own right (Section 1.4.1-
1.4.2, Chapter 4).

Howeuver, it is their interaction that can have even more
pronounced ramifications for ecosystem change and
biodiversity loss in the region. Despite the various regional
initiatives discussed in Section 1.4.2, national policies such
as NBSAPs and related transboundary co-operation policies
are still the main biodiversity conservation instruments in

the region. The interaction of these transformative forces in
the Asia-Pacific region create a challenging environment for
each country to tackle individually biodiversity loss.

1.4.3.1 The nexus of globalization,
liberalization, urbanization and
migration

Globalization and liberalisation processes have led to
important productivity gains (especially in the agricultural
sector), the emergence of the service sector, the expansion
of tourism' and a general increase of the contribution of
Asia-Pacific countries in international trade (FAO, 2009,
2010; Meyfroidt et al., 2010; UNDESA, 2013). However

not all countries have benefited the same from these
processes (Gaston & Khalid, 2010). There are concerns
about winners and losers in the region, especially in terms of
the inequitable outcomes of the above discussed processes
(Ehrenfeld, 2003; Kawai & Wignaraja, 2010).

The Asia-Pacific region also experiences very high
urbanization rates (Section 1.1.3, Chapter 4). For some
countries such as China, urbanization is highly interlinked
with other socioeconomic processes related to economic
liberalisation and globalisation (UNESCAP/ADB/UNDP,
2013). Migration is a key demographic process in several
parts of the region, which is often strongly interlinked with
urbanization and economic transformation (International
Monetary Fund, 2017; International Organization for
Migration, 2015; UNESCAP/ADB/UNDRP, 2013).

18. Globalization is defined as the increasing and intensified flows between
countries of goods, services, capital, ideas, information and people (see
Chapter 4).

19. More than 300 million international tourists visited the Asia-Pacific region
in 2016 (several of which came from within the region), with significant
expected future growth (UNWTO, 2017).
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There are about 50 million migrants in the Asia-Pacific
region, with the intra-regional population mobility steadily
increasing over the last decades (UNESCAP, 2015a).
However there are several reasons behind the voluntary
and involuntary migration within (and between) Asia-Pacific
countries, as well as with regions outside the Asia-

Pacific (International Organization for Migration, 2015).
Most current migrants in the region are internal voluntary
migrants, whose mobility has increased largely due to

the economic opportunities emerging from labour market
reforms and other economic circumstances in the wider
region (International Organization for Migration, 2015;
UNESCAP, 2015a). Poor households in rural, mountainous
and outer island areas have often registered high migration
rates to plains and urban areas for labour opportunities
and education (ADB, 2012; Kollmair & Hoermann, 2011;
UNESCAP, 2015b).

Still there is a substantial number of involuntary migrants
that have been forced to leave their areas due to conflicts
and large-scale infrastructure development such as
hydropower development, roads and mines (Cernea &
Mathur, 2008). Climate-induced migration is a key emerging
challenge, especially in small island and least developed
nations, some of which are extremely prone to natural
disasters (Section 1.1.4) (ADB, 2012). It is worth noting,
however, that migration (whether voluntary or involuntary),
can increase the vulnerability of large segments of society to
climatic shocks such as droughts (Sugden et al., 2014).

1.4.3.2 Implications for biodiversity

The highly interconnected global trade and transport/
communication systems can contribute to the loss of
biodiversity, through a series of mechanisms including
land use and cover change, the overexploitation of
biological resources and the spread of invasive alien and
exotic species (Section 1.1.4). For example, liberalisation
and globalization have driven to a large extent the
unprecedented demand for trade in species of economic
importance, such as agricultural, forestry and fishery
products, and wildlife (see Section 1.1.4) (Ehrenfeld, 2003;
FAO, 2009; Lambin & Meyfroidt, 2011; Meyfroidt et al.,
2010; Tonts & Siddique, 2011; UNDESA, 2013). This can
have significant negative effects to biodiversity hotspots
across the Asia-Pacific region (Moran & Kanemoto, 2017).

Urbanization also intersects in multiple ways with biodiversity
loss. On the one hand urban expansion can threaten
ecosystems due to direct and indirect land use change
(Section 1.1.4). However changes in the consumption
preferences of urban residents can be equally important
(Satterthwaite et al., 2010). For instance, dietary transitions
in the Asia-Pacific region can include strong shifts towards
diets dominated by meat and vegetable/animal fats (Clonan
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et al.,, 2016). The production of such food items can require
more land and/or have damaging effects to ecosystems
(Alexander, Brown, Arneth, Finnigan, & Rounsevell, 2016;
Steinfeld, Gerber, Wassenaar, Castel, & de Haan, 2006) (see
also Section 1.1.4). Such dietary transitions can catalyse
the transformation of entire agri-food chains in the region,
having ripple negative effects to biodiversity (e.g. Reardon &
Timmer, 2014).

It is also worth mentioning that even though rural-urban
urban migration is more prevalent in the Asia-Pacific
region as a whole (International Organization for Migration,
2015), in some subregions such as South-East Asia there
is significant migration to under-populated areas, which
pushes agricultural frontier transforming forests into arable
land (Section 1.1.4) (Elmhirst et al., 2017).

The above processes can have important implications

for the conservation of biodiversity. In this context many
countries in the region find challenging to balance their
economic growth and conservation goals (Chapter 6).

It is thus absolutely critical to understanding better the
complexity and dynamic nature of the interactions between
economic development and the environment to reverse
effectively biodiversity loss and ecosystem degradation in
the region (Houdet et al., 2012; OECD, 2014)

To strike a strategic balance between the goals of biodiversity
conservation and socioeconomic development, there is a
need to recognize the livelihood needs of the poor. In some
contexts this might require the wise commercialization of
natural products such as timber and non-timber forest
products (e.g. aromatic and medicinal plants) (E. Marshall

et al., 2006). However in order to ensure transparency and
equity, such efforts need to respect the prevailing national
policies and regulatory frameworks, take an integrated view
of value chains, and consider the implications of different
production options (Belcher & Schreckenberg, 2007).
Improving the regulation of natural product markets, through
for example voluntary market instruments (e.g. certification
standards), can possibly reduce the negative environmental
and social outcomes of commercialisation (Burivalova et

al., 2017; Hansda, 2009). While some ASEAN countries
have established social and environmental standards in
intra-regional trade and commercial exchanges (IGES,

2015; Razal, 2016), it is necessary to put in place sufficiently
stronger environmental and social safeguards.

In this era of economic liberalisation and globalisation it has
become increasingly necessary to recognize and respect
the intellectual and cultural property (ICP) of indigenous and
local communities, especially as it relates to biodiversity and
ecosystem services (Section 1.1.3 and 1.4.1). These include
intangible heritage (e.g. human/genetic resources, seeds,
traditional medicine), traditional and cultural expressions
and practices (e.g. language, music, art), innovations and
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individual, collective, gendered and other types of property
ownership systems (IPBES, 2016a; Janke, 2009). Across the
Asia-Pacific region indigenous people and local communities
are increasingly using a large array of instruments to protect
their ICP rights, including patents, copyright, trademarks,
confidentiality agreements and treaty settlement processes
(Drahos, 2014; IGES, 2017). The accumulated experience
during the application of Free, Prior and Informed Consent
(FPIC) processes highlight the importance of indigenous and
local communities to represent themselves through their own
institutions and make decisions following procedures of their
choosing during such processes (Carifio, J., & Colchester,
2010; Colchester, 2010). Regional agreements can often be
essential towards protecting ICP since the alternate position
is often the transfer of intellectual property rights to outsiders
(IPBES, 2016; Janke, 2009). However, overall substantial
national and international legal reforms and institutional
arrangement will be needed to properly protect the ICP of
indigenous and local communities related to biodiversity

and ecosystem services, in this context of globalisation and
economic liberalization.

1.4.4 Challenges and
opportunities for biodiversity
conservation in the Asia-Pacific
region

There are both successes and failures related to the
management and conservation of biodiversity and
ecosystem services across the region. While some countries
are on track to achieve the Aichi Biodiversity Targets (UNEP-
WCMG, 2016), many countries have not been so successful
in achieving most of the targets (see Chapter 6). This is

due to various challenges (Section 1.4.4.1), not the least
stemming from the fact that the multiple direct and indirect
drivers of ecosystem change and biodiversity loss intersect
to create complicated problems that are beyond the
individual capacities of single countries (Section 1.1.3, 1.1.4,
1.4.3) (see below). However, local and national success
stories in biodiversity conservation do exist (IGES, 2017).
The current international policy landscape offers various
opportunities to improve biodiversity conservation and its
sustainable use throughout the region (Section 1.4.4.2).

1.4.4.1 Challenges

First and foremost there are considerable gaps in relevant
knowledge, information and data in several Asia-Pacific
countries. These gaps pose significant challenges for fully
implementing NBSAPs, and achieving the Aichi Biodiversity
Targets and the SDGs (Section 1.1.2, 1.3.7) (UNEP-WCMC,
2016; Amano & Sutherland, 2013). Despite noteworthy
efforts in some developing and highly biodiverse countries



in the region to establish biodiversity baselines, there

are significant constraints due to knowledge, capacity,
expertise, finance, and technology (Lira-Noriega & Soberdn,
2015; Kohsaka et al., 2015). These constraints can

curtail their ability to carry out regular national biodiversity
assessments and implement effectively the NBSAPs.
Furthermore, there is a lack of expertise to fully gauge and
analyse the interrelated effects of the direct and indirect
drivers of ecosystem change and biodiversity loss (see
Chapter 4), especially as new drivers such as climate
change become more prevalent (Squires, 2013). There is
an urgent need to support the development of a young
generation of experts in relevant fields (e.g. taxonomy,
physiology, climate science, system ecology) to fill in existing
knowledge gaps and maintain monitoring in existing sites
(Tengo Maria et al, 2017; Kohsaka et al., 2015).

In some countries there is inadequate technical, managerial
and institutional capacity to define properly national
guidelines for the effective conservation and sustainable use
of biodiversity. In order to meet the different international
commitments (Section 1.4.1-1.4.2), several countries in
the region have to improve the quality, effectiveness and
implementation of multiple relevant policies. However,

the existing institutional and technical capacity is often
fragmented, uncoordinated, incoherent, and weak in
awareness raising, knowledge management, policy
implementation, and mobilising private sector finance for
conservation (Morand et al., 2017). Policymakers and
practitioners often lack access to off-the-shelf knowledge,
manuals, guidelines and examples of good practices, to
inform biodiversity-related decision-making. Such knowledge
gaps can also be identified in other relevant sectors such
as integrated watershed management, climate change
adaptation, cross-sectoral management and integrated
marine and costal management. These capacity gaps
hamper to some extent the full deployment of monitoring
programmes supported by the scientific community that
are critical for the implementation of NBSAPs (Ferrari et al.,
2015; Nakano et al., 2014; VVanhove et al., 2017).

Several of these capacity constraints relate to declining
international and national financing for conservation (UNEP-
WCMGC, 2016), and the generally high cost of developing
and maintaining biodiversity-related information systems
(Diego Juffe-Bignoali et al., 2016). Indeed the financial cost
of meeting biodiversity conservation targets can be very
high for some countries in the Asia-Pacific (McCarthy

et al., 2012), while the funding requirements to cope
effectively with ongoing climate change can be much higher
(e.g. Carozza, 2015). Many countries in the Asia-Pacific
region are not in a position to mobilize effectively such
resources, which poses further administrative challenges,
slows progress and weakens momentum in biodiversity
conservation efforts. However there is a growing realisation
that improved financial security in the region and more
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realistic action plans may lead to the better implementation
of biodiversity strategies. There are multiple financial
institutions and instruments that can contribute fudning for
such efforts such as the Green Climate Fund and the Asian
Infrastructure Development Bank (ADB, 2017).

A second important challenge stems from the trans-
boundary and regional nature of several of the biodiversity
conservation and sustainable development challenges
discussed throughout this Chapter (and the assessment

as a whole) (e.g. Table 1.1, Section 1.4.2). For example,
even though a specific country might have put in place
strong policies and regulations to conserve species that are
highly targeted for illegal trading, the weak implementation
of similar measures in neighbouring countries might
weaken the overall effectiveness in wildlife territories that
span between countries. In such cases there is a need for
“stronger” regional cooperation, but also for dealing with
“softer” issues such as understanding better the drivers of
the illegal trade between the different countries (Oldfield,
2003). Anthropogenic climate change and transboundary
atmospheric pollution is a second example of transboundary
environmental challenges that need stronger regional
cooperation (see Section 1.4.2, and Chapter 4).

It is generally recognized that regional co-operation
mechanisms can be successful in addressing issues that
cannot be handled well through bilateral programmes
(Chaudhary, 2014; Kato & Takahashi, 2000). Numerous
attempts have been made to set up regional and
transboundary initiatives in the Asia-Pacific region, however,
with mixed success (Section 1.4.2). Some of the main
challenges include the lack of coordination and mistrust
between governments, economic/legal/administrative
disparities, different perspectives and expectations on
conservation, as well as different capacities (ASEAN,
2015; Edwardes, 2015; Lim, 2016; Parks for the Planet
Forum, 2016; Vasilijevi¢ et al., 2015). All of the above
can collectively curtail the effectiveness of regional co-
operation mechanisms.

A third major challenge are the pervasive inequalities in the
Asia-Pacific region, related to poverty, gender, and exclusion
of local and indigenous communities (Section 1.1.3-.1.1.4).
The inclusion of marginalized groups especially women,
and indigenous and poor communities, is particularly critical
for the sustainable management of ecosystems (Lele et

al., 2010; UNEP, 2016b). However, closing the gender and
poverty gaps in the Asia-Pacific region is a multi-faceted
challenge. Evidence from different countries indicates that
securing tenure, commercializing wisely non-timber forest
products, and carefully implementing social forestry, agro-
forestry, Payment for Ecosystem Services (PES) schemes
(including REDD-plus), can help close some of these gaps
and have positive biodiversity outcomes at the same time
(ADB, 2010; FPP-IIFB-SCBD, 2016; Razal, 2016).
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Another challenge that is linked to all of the above is the
development of multi-scale and multi-sector governance
systems that engage different actors, organizations and
institutions in biodiversity conservation. There are several
successful experiences across the region for managing
forests, protected areas, watersheds, rangelands and
wetlands through participatory, community-based and
multi-stakeholder approaches (Gilmour, 2016; Sears et al,
2017; Rasolosofosan et al, 2017; Dahal & Capistrano, 2006;
RECOFTC, 2013; Ojha, Subedi, Dhungana, & Paudel, 2008;
Porter-Bolland et al., 2012;). Participatory decision-making
and the equitable sharing of benefits from natural resources
has provided positive biodiversity outcomes in several parts
of the region (de Boef et al., 2013). Community-based
approaches are also important in transboundary and ridge-
to-reef cooperation initiatives, especially considering the
need for multiple sources of knowledge and good practices
from member countries (Chaudhary, 2014). Such multi-
stakeholder approaches can facilitate striking a balance
between conservation and socioeconomic development
(Laurance et al., 2010; Leimona, van Noordwiik, et al.,
2015), but would require effective participation especially
from indigenous peoples and local communities (Chaudhary,
2014). Other, major impediments include the lack of
enabling policies, regulatory mechanisms and technical
capacity of the institutions (Pasakhala et al., 2017).

1.4.4.2 Emerging opportunities

Perhaps the biggest opportunity to boost biodiversity
conservation in the Asia-Pacific region is to explore and
enhance the synergies between the requirements of the
major international environmental initiatives (Section 1.4.1-
1.42). For example, the Paris Climate Agreement presents a
major opportunity to boost biodiversity conservation efforts,
as almost all countries in the region are signatories and
have initiated steps to reduce their vulnerability to (and curb
the impacts of) climate change (Section 1.4.1). To achieve
this most countries in the region are currently implementing
low carbon and green economic development strategies
(UNESCAP et al., 2012) (see below). Some of these can
have strong climate mitigation/adaptation and biodiversity
conservation synergies such as REDD-plus schemes
(Turnhout et al., 2017) and ecosystem-based adaptation
(ICIMOD, 2017; Scarano, 2017).

A second opportunity is the proliferation of broader low-
carbon efforts and green growth policies across the resion
(Section 1.4.1) (ADB, 2017; Jacobs, 2013; UNESCAP et al.,
2012; WWEF, 2014). Some of the green economic practices
that can have positive biodiversity/ecosystem outcomes
include eco-tourism, sustainable marketing of high-value
natural products, sustainable forest management, climate
smart agriculture, REDD-plus, Payment for Ecosystem
Services (PES) schemes, and sustainable fishing, to name
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a few (UNEP, 2011). Several studies have also identified the
large scope for promoting forest-based green economic
interventions that can ultimately conserve biodiversity, but
also contribute to poverty alleviation (ITTO/APNet/FAO,
2013; Razal, 2016). However, green growth strategies
evolve according to national environmental, economic and
social circumstances, and investment priorities (OECD,
2016; WWF, 2014). Yet, as ecosystems are often shared
between countries there might be a scope for promoting
green economic strategies through regional co-operation.

Finally, the absolute impacts of policies that promote multiple
development and environmental objectives will most likely
be larger in fast-growing economies such as China, India
and Indonesia (Johansson et al., 2015). For example, the
Chinese Grain-for-Green Program (the largest reforestation
effort in the world) transformed more than 15 million hectares
of degraded agricultural land and 17 million hectares of
barren mountainous wasteland to natural vegetation (Delang
& Zhen, 2015). Although the biodiversity value of this effort

is not certain, there is evidence to suggest that there were
substantial ecosystem service benefits related to carbon
storage and water provision (Delang & Zhen, 2015).

1.5 STRUCTURE OF THE
ASIA-PACIFIC REGIONAL
ASSESSMENT

The Asia-Pacific Regional Assessment is a collective effort
among more than 120 researchers, scientists, academics
and ILK holders from 27 countries from within and outside
the region. Collectively the author team represents

several IPBES member governments, non-governmental
organizations, academic institutions and private sector
companies. The author team has carefully reviewed the
available evidence to provide a state-of-art assessment of
biodiversity, its contribution to people, and the benefits that
its conservation will have for the good quality of life of the
close to 4.5 billion people of the region.

This report builds on previous assessments and

outlook reports, starting from the Millennium Ecosystem
Assessment. It should be viewed as a building block
towards the long-term goal of conserving and using
sustainably the region’s rich and threatened biological and
cultural diversity. It identifies potential governance and
institutional options to promote and support a more holistic
approach towards achieving the CBD vision 2050 of “living
in harmony with nature”.

The Asia-Pacific Regional Assessment consists of six
chapters organized in a logical sequence. The author team
has made efforts to present the content in a coherent



manner to reflect the interconnections between people
and nature, as illustrated by the various components of the
IPBES Conceptual Framework (Section 1.3.2).

Chapter 1 introduces the rationale, scope and the five
policy relevant questions defined by the scoping report
prepared by IPBES for this assessment. It also highlights
the methodology for the entire assessment, and shows
how it fits within the current policy discourse, regionally
and globally.

Chapter 2 explores the multiple conceptualizations of the
Value of Nature and its material and non-material benefits
to people, especially from the perspectives of indigenous
people and local communities. It also quantifies, where
possible, the economic values of ecosystem services

and NCP. It highlights current efforts across the region to
account for and capture the true value of Nature and NCP,
and its contribution to good quality life.

Chapter 3 reviews the current status of biodiversity

and ecosystems in the region, and presents their future
trends and conditions using scientific and indigenous local
knowledge. The chapter also lays out the current picture of
the bio-cultural diversity in the region.

Chapter 4 describes the main direct and indirect drivers of
ecosystem change and biodiversity loss, including climate
change, both anthropogenic and natural. It delves into the
vulnerability and impacts that climate variability and change
poses on the region’s biodiversity in terrestrial (rural and
urban), freshwater and marine systems. It also links climate
vulnerability to different adaptation measures already being
practiced by indigenous peoples, local communities, and
national and sub-national governments.

CHAPTER 1. SETTING THE SCENE

Chapter 5 focuses on scenarios and models? in the
context of biodiversity and ecosystem management. The
chapter uses cross-scale, integrated and simulation models
to explain the complex interactions among the different
direct and indirect drivers of biodiversity loss in the Asia-
Pacific region. By using different scenario archetypes,

the Chapter provides relevant decision support tools to
policy-makers to evaluate the different implications that
the synergistic effects of drivers, policies and actions can
have for biodiversity and nature’s contributions to people in
different subregions of the Asia-Pacific.

Chapter 6 uses the scenarios outlined in Chapter 5 to
identify existing challenges, opportunities and pitfalls for
decision makers for the conservation and sustainable use of
NCP at the subregional scale. Key foci include institutions,
organizations, property rights, legal framework, enabling
environment, multi-stakeholder governance approaches,
public-private partnerships, and participatory and
community-based processes. The chaper provides feasible
and practical options for good ecosystem governance,
across these multiple domains.

Table 1.7 illustrates how the evidence included in the
different chapters of the Asia-Pacific Regional Assessment
can contribute in achieving the five Aichi Strategic
Biodiversity Goals. Table 1.8 highlights in more detail how
each chapter relates to key topics within the CBD Strategic
Plan for Biodiversity (2011-2020), the Aichi Biodiversity
Targets and the Sustainable Development Goals (SDGs).

20. In this assessment models describe relationships between: (i) indirect
and direct drivers; (i) direct drivers and nature; and (iii) nature and nature’s
benefits to people (IPBES, 2016). Scenarios envisage possible futures
for one or more components of socio-ecological systems, especially for
major drivers of change impacting biodiversity and nature’s contributions
to people under different alternative policy or management options.

Table 1 @ Intended contributions of the Asia-Pacific Regional Assessment in meeting the
Strategic Goals of the Aichi Biodiversity Targets.

Strategic Goals of the Aichi | Intended contributions Relevant
Biodiversity Targets Chapters

A: Address the underlying
causes of biodiversity loss by
mainstreaming biodiversity
across government and society

biodiversity and NCP

B: Reduce the direct pressures
on biodiversity and promote
sustainable use

* Provides a state-of-art review of the status and management of biodiversity and NCP

* Outlines policy, institutional and governance options and approaches, for mainstreaming

« |dentifies the role of direct and indirect drivers of ecosystem change and biodiversity loss

¢ Outlines the status and trends of biodiversity and NCP at different ecosystems and scales,

Chapter
1,3, and 6

Chapter 4,
3and 5

* Provides cross-scale analysis, scenarios and models for curbing the negative effects of

the different drivers on biodiversity

C: Improve the status of
biodiversity by safeguarding
ecosystems, species and
genetic diversity

D: Enhance the benefits to
all from biodiversity and
ecosystem services

* Describes existing models, synthesises available scenarios and provides options for
knowledge management and capacity development

¢ |dentifies and assesses multiple and diverse source of values and valuation methods, and
gathers multiple sources of knowledge

Chapter 5,
1and 6

Chapter 2,
6and 1
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Table 1 @ Linkages of chapters with specific Aichi Biodiversity Targets and SDGs.

Chapter focus Relevant Aichi Other relevant outcome goal
Biodiversity Targets

1. Introduction - -

2. Benefits, values and 14, 15,16 Ecosystem Services, Access and Benefit Sharing. SDGs 1, 2, 3, 4
human well-being and 8.

3. Status, trends and 11, 12, 13, 14 (parts) Terrestrial, marine, freshwater, coastal ecosystems. SDGs 14 and 15.

future dynamics

4. Drivers and perspectives 4,5,6,7,8,9,10 Stakeholders, habitats, aquatic ecosystems, climate, pollution, invasive
alien species, human pressure. SDGs 1, 2, 7, 12 and 13.

5. Scenarios and models Long-term 2050 vision of the  Aichi Biodiversity Targets, SDGs 14, 15, 16 and 17.
Strategic Plan for Biodiversity

6. Policy options, institutional 1, 2, 3, 4, 16, 17, 18, 19, 20 Policy instruments, knowledge (modern and ILK), finance, and Access
framework, directions, and Benefit Sharing. SDGs 14, 15, 16 and 17.
possible actions
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APPENDICES

Table 'S @ Subregions, countries and territories of the Asia-Pacific region within the geographical
focus of the Asia-Pacific regional assessment.

SUBREGION

Oceania (26)

South-East Asia (11)

North-East Asia (5)

South Asia (9)

Western Asia (12)

Note:

COUNTRY OR TERRITORY

American Samoa*, Australia, Commonwealth of the Northern Mariana Islands*, Cook Islands, Fiji, French
Polynesia*, Guam*, Hawai'i*, Kiribati, Marshall Islands, Federated States of Micronesia, Nauru, New Caledonia*,
New Zealand, Niue*, Palau, Papua New Guinea, Pitcairn Island*, Samoa, Solomon Islands, *Tokelau, Tonga, Tuvalu,
Vanuatu, Wallis and Futuna, and oceanic and sub-Antarctic islands in the Pacific and Indian Oceans*

Brunei Darussalam, Cambodia, Indonesia, Lao People’s Democratic Republic, Malaysia, Myanmar, Philippines,
Singapore, Thailand, Timor-Leste, and Viet Nam

China, Democratic People’s Republic of Korea, Japan, Mongolia, and Republic of Korea

Afghanistan, Bangladesh, Bhutan, India, Iran (Islamic Republic of), Maldives, Nepal, Pakistan and Sri Lanka

Bahrain, Irag, Jordan, Lebanon, Kuwait, Oman, Palestine (State of), Qatar, Saudi Arabia, Syrian Arab Republic,
United Arab Emirates, and Yemen

This list includes full UN member states as well as observer states, territories and other entities; (e.g., American Samoa, Guam, Hawai’i, New
Caledonia, French Polynesia, State of Palestine) that are not fully recognised nation states or territories of nations under other regions such as
USA, France and the UK; but they clearly fall under the geographical scope of the Asia-Pacific Assessment and existing subregional biodiversity
assessments. Non-full UN member states are indicated with an asterisk*.

Table 'S @ Globally listed Birdlife International Important Bird and Biodiversity Area (IBAs).

No.

10
11
12
13

Note:

BirdLife Region

Africa
Antarctica
Asia
Australasia
Caribbean
Central America
Central Asia
Europe

Marine

Middle East
North America
Oceania
South America

Asia-Pacific
(3+4+10+12)

TOTAL

Number
of IBAs

1,255
245
2,427
532
294
155
410
4,982
62
396
1,030
212
1,283
3,567

13,283

1 AFRICA [l ANTARTICA ASIA AUSTRALASIA [l CARIBBEAN
1 CENTRALAMERICA [l CENTRAL ASIA [l EUROPE I MARINE [ MIDDLE EAST
[l NORTH AMERICA [ OCEANIA SOUTH AMERICA

Asia-Pacific region bolded. Western Asia does not include Russia and Middle East does not include Israel. Source: Data downloaded
from Birdlife International Data Zone (http://datazone.birdlife.org/site/search).
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Table 'S @ Number of disasters and deaths by subregion in the Asia-Pacific region between 1900
and 2016 (as of October 1t 2016).

Complex Disasters

Drought

Earthquake

Epidemic

Extreme temperature

Flood

Industrial accident

Insect infestation

Landslide

Mass movement (dry)

Miscellaneous
accident

Storm

Transport accident

Volcanic activity

Wildfire

Total

=
=
3]
©
o
£
(7]
<

610,000
(6)
9,664,084
(144)
1,618,408
(624)
6,527,700
(252)
27,017
(170)
6,786,130
(1,473)
31,096
(778)

0

(10)
18,794
(285)
1,254

(19)
34,369
(504)

1,060,076
(1,430)
80,442
(1,736)

4,249

(42)

947

(104)
26,455,218
(7576)

Australia
New Zealand

296
(116)
1,157
(29)
150
@
501
@9

10,908
(339)

Central Asia

®)
521
(18)

0

©

0

)
3,934
(159)

Eastern Asia

610,000
(1)
3,503,534
(50)
1,088,044
(233)
1,562,080
(27)

1,211

(28)
6,619,962
(422)
18,649
(560)

0

(1)

7,226
(103)

500

(7)

14,408
(190)

243,492
657)
22,615
(383)
578

(16)

292

(45)

13,692,591
2,723)

Melanesia

2,751
(33)
451

©)

©
206

1,354
(103)
432
(11)
3,515
1)

0

(1)
9,385
(236)

=
o S o

= = =
E RN NG e

82
@2)

228

— = —
Bel=al|=

353
(37)

Polynesia

Southern Asia

@)
6,150,518
(47)
435,515
(222)
4,957,089
(164)
25,085
111)
159,629
(718)
9,381
(155)

0

()
9,690
(124)
374

6)
9,604
@11)
813,741
@12)
47,003
(1,044)
0

)

94

(7)
12,617,723
(3,226)

Western Asia

)

0

(16)
91,241
(94)
1,069
(30)
181
(16)
4,297
(149)
2,871
(50)

0

3)
646
(18)
281
@)
9,939
(78)
547
(50)
8,391
(248)
6

(1)

60
(10)

119,529
(767)
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Table S @ Core indicators for IPBES Assessments. Source: IPBES (2017b).

AICHI SPECIFIC INDICATOR GA CHAPTER
TARGET

4 Ecological Footprint [P DD 2,3,4
4 Percentage of Category 1 nations in CITES R IGID 2,3,6
4 Water Footprint (Human appropriation of fresh water) B DD 23,4
5 Biodiversity Habitat Index S DD, BEF 2,3,4
5 Forest area as a percentage of total land area S DD, BEF 2,3,4
5 Trends in forest extent (tree cover) S DD, BEF 2,3,4
5,11,12 Protected area coverage of Key Biodiversity Areas (including Important R IGID, DD 2,3,4,6
Bird and Biodiversity Areas, Alliance for Zero Extinction sites)
5,12 Species Habitat Index P S DD, BEF 23,4
5,7,14 Total wood removals S, DD, NCP 2,3,4,5,6
6 Estimated fisheries catch and fishing effort P DD, BEF 2,3,4
6 Marine Trophic Index S DD, BEF 2,34
6 Proportion of fish stocks within biologically sustainable levels S BEF 2,3
6 Trends in fisheries certified by the Marine Stewardship Council R IGID 2,34
6, 14 Inland fishery production S, | BEF, NCP 2,34
7 Nitrogen + Phosphate Fertilizers (N+P205 total nutrients) P DD 2,34
7 Nitrogen Use Efficiency P DD 2,34
7 Proportion of area of forest production under FSC and PEFC certification R IGID, DD 2,3,4,6
8 Trends in nitrogen deposition P DD 2,34
8 Trends in pesticide use P DD 2,34
11 Percentage of areas covered by protected areas - marine, coastal, R IGID 2,3,6
terrestrial, inland water
11 Protected Area Connectedness Index R DD, IGID 2,3,4,6
11 Protected area management effectiveness R IGID 2,3,6
11 Species Protection Index PR IGID, DD 2,3,4,6
12 Red List Index S BEF 2,3
12, 14 Biodiversity Intactness Index P S DD, BEF 2,3,4,5
13 Proportion of local breeds, classified as being at risk, not-at-risk or S BEF, NCP 2,3,4
unknown level of risk of extinction
14 Percentage of undernourished people | GQL 2,34
17 Number of countries with developed or revised NBSAPs R IGID 2,3,6
19 Proportion of known species assessed through the IUCN Red List R IGID 2,3,6
19 Species Status Information Index R IGID, BEF 2,3,6
Note:

* DPSIR - D: Drivers, P: Pressure, S: Status, I: Impact, R: Response

** CF (Conceptual Framework) - DD: direct driver, NCP: nature’s contributions to people/ ecosystem goods and services, BEF: nature/biodiversity and
ecosystem functions, IGID: institutions, governance and other indirect drivers, GQL: good quality of life/human well-being

*** CBD: Convention of Biological Diversity SBSTTA 20 draft indicator list; Future Earth: recommended by Future Earth indicator group; EPI: used in the Yale
Environmental Protection Index; IPBES: added by the IPBES Task Force for Data and Knowledge

*** BIP (Biodiversity Indicator Partnership): B: indicators in BIP global suite, BP: data/indicator holder in BIP partnership
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SOURCE

Global Footprint Network

Convention on International Trade in Endangered Species of Wild
Fauna and Flora (CITES)

Water Footprint Network
GEO BON - CSIRO

FAO

Hansen et al., 2013

BirdLife International, IUCN, Alliance for Zero Extinction (AZE)

GEO BON - Map of Life

FAO

Sea Around Us

Sea Around Us

FAO

Marine Stewardship Council

FAO

FAO

Lassaletta et al. (2014) from Environmental Performance Index (EPI)

Forest Stewardship Council (FSC), Programme for the Endorsement
of Forest Certification (PEFC)

International Nitrogen Initiative
FAO
UNEP-WCMC, IUCN

GEO BON - CSIRO

UNEP-WCMC

GEO BON - Map of Life

IUCN, BirdLife International and other Red List Partners
GEO BON - PREDICTS

FAO

FAO

Secretariat of the Convention on Biological Diversity (CBD)
IUCN

GEO BON - Map of Life
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Table S @ Socio-economic indicators for IPBES Assessments. IPBES (2017b).

AICHI SPECIFIC INDICATOR GA CHAPTER
TARGET

Total human population [P IGID 2,3,6
GDP S IGID 2,34
14 Food security: Countries requiring external assistance for food S GQL 2,34
(famine relief)
14 Food security: Calorie supply per capita (kcal/capita.day) S GQL 2,34
14 Water security: Proportion of population using safely managed drinking S GQL 23,4
water services (SDG 6.1.1)
14 Water security: Freshwater consumption as per cent of total renewable S GQL 23,4
water resources/watershed
Equity: GINI index S GQL 2,3,4
14 Food: World grain production by type/capita.year S NCP 2,3,4
18 Non-material NCP: Index of Linguistic Diversity (ILD) S,P NCP, IGID 2,3,4,6
Note:

* DPSIR - D: Drivers, P: Pressure, S: Status, I: Impact, R: Response

** CF (Conceptual Framework) - DD: direct driver, NCP: nature’s contributions to people/ ecosystem goods and services, BEF: nature/biodiversity and
ecosystem functions, IGID: institutions, governance and other indirect drivers, GQL: good quality of life/human well-being

*** CBD: Convention of Biological Diversity SBSTTA 20 draft indicator list; Future Earth (S): recommended by Future Earth socio-ecological indicator group
*** BIP (Biodiversity Indicator Partnership): B: indicators in BIP global suite, BP: data/indicator holder in BIP partnership

Table '8 @ Examples of environmental cooperation agreements in the Asia-Pacific region.

REGIONAL INITIATIVE SOURCE

The Association of Southeast Asian Nations (ASEAN)

ASEAN Cooperation on Global Environmental Issues http://environment.asean.org/asean-working-group-on-multilateral-environmental-
agreements-awgmea/

ASEAN Agreement on Transboundary Haze Pollution http://environment.asean.org/asean-cooperation-on-transboundary-haze-pollution/

http://haze.asean.org
ASEAN Cooperation on Environmental Education http://environment.asean.org/asean-cooperation-on-environmental-education/

ASEAN Cooperation on Environmentally Sound Technologies (EST) http://environment.asean.org/asean-cooperation-on-environmentally-sound-
technologies-est/

ASEAN Cooperation on Environmentally Sustainable City http://environment.asean.org/asean-working-group-on-environmentally-
sustainable-cities/

ASEAN Cooperation on Nature Conservation and Biodiversity http://environment.asean.org/asean-working-group-on-nature-conservation-and-
biodiversity/

ASEAN Working Group on Coastal and Marine Environment http://environment.asean.org/46-2/

ASEAN Cooperation on Water Resources Management http://environment.asean.org/asean-working-group-on-water-resources-
management-awgwrm/

ASEAN Cooperation on Climate Change http://environment.asean.org/climate-change-page/

ASEAN Regional Centre for Biodiversity Conservation—now ASEAN http://www.aseanbiodiversity.org/
Centre for Biodiversity

The South Asian Association for Regional Corporation (SAARC)

South Asia Environment Outlook (SAEO) 2009 http://www.saarc-sec.org/

SAARC Meteorological Research Centre (SMRC) http://www.saarc-sec.org/
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http://environment.asean.org/asean-cooperation-on-transboundary-haze-pollution/
http://haze.asean.org
http://environment.asean.org/asean-cooperation-on-environmental-education/
http://environment.asean.org/asean-cooperation-on-environmentally-sound-technologies-est/
http://environment.asean.org/asean-cooperation-on-environmentally-sound-technologies-est/
http://environment.asean.org/asean-working-group-on-environmentally-sustainable-cities/
http://environment.asean.org/asean-working-group-on-environmentally-sustainable-cities/
http://environment.asean.org/asean-working-group-on-nature-conservation-and-biodiversity/
http://environment.asean.org/asean-working-group-on-nature-conservation-and-biodiversity/
http://environment.asean.org/46-2/
http://environment.asean.org/asean-working-group-on-water-resources-management-awgwrm/
http://environment.asean.org/asean-working-group-on-water-resources-management-awgwrm/
http://environment.asean.org/climate-change-page/
http://www.aseanbiodiversity.org/
http://www.saarc-sec.org/
http://www.saarc-sec.org/
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RA CHAPTER SOURCE

4,6 Future Earth (S) World Bank
4,6 Future Earth (S) World Bank
2 Future Earth (S) BP FAO
2 Future Earth (S) BP FAO
2 CBD UNICEF/WHO
2 Future Earth (S) BP FAO
2 Future Earth (S) World Bank
2 Future Earth (S) BP FAO
2,4,6 CBD B UNESCO

REGIONAL INITIATIVE SOURCE

Secretariat of the Pacific Regional Environment Programme (SPREP)

The Pacific Adaptation to Climate Change https://www.sprep.org/pacc

The Pacific Climate Change Roundtable http://www.pacificclimatechange.net/

The Pacific Islands Framework for Action on Climate Change https://www.sprep.org/attachments/Publications/PIFACC-ref.pdf

The Council of Regional Organizations in the Pacific (CROP) http://www.brookings.edu/~/media/research/files/reports/2013/07/pacific-regional-
CEOs Working Group on Climate Change organizations-disasters/brookings regional orgs pacific july 2013.pdf
Biodiversity and Ecosystem Management https://www.sprep.org/

Waste Management and Pollution Control https://www.sprep.org/Waste-Management-and-Pollution-Control/wmp-overview
Environmental Monitoring and Governance https://www.sprep.org/Environmental-Governance-Monitoring/overview
North-East Asian Subregional Programme for Environmental http://www.neaspec.org/

Cooperation (NEASPEC)

The Cooperation Council for the Arab States of the Gulf - known as https://www.gcc-sg.org/

Gulf Cooperation Council (GCC) http:/sites.gcc-sg.org/DLibrary/index-eng.php?action=ShowOne&BID=176

The Arab League -- or League of Arab States (LAS) http://www.lasportal.org/Pages/Welcome.aspx
https://al-bab.com/documents-section/league-arab-states

The Environment Outlook for the Arab Region https://www.unige.ch/gepp/files/6314/4890/1821/EOAR _brochure eng2.pdf

The Council of Arab Ministers Responsible for the http://web.cedare.org/

Environment (CAMRE)

The Sustainable Development Initiative in the Arab region (SDIAR) http://www.un.org/esa/sustdev/partnerships/activities initiate/101202 sd_initiative

arab_region.pdf
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Figure 8 @ Regional associations and member countries in the Asia-Pacific region.
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New Caledonia, New Zealand, Niue, A8-Singapore C8-Sri Lanka D8-Saudi Arabia
Palau, Papua New Guinea, Samoa, A9-Thailand D9-United Arab Emirates
Solomon Islands, A10-Vietnam D10-Yemen

Tokelau, Tonga, Tuvalu,

United Kingdom, United States
of America, Vanuatu,

Wallis and Futuna

Box 'S @ Audience of the Asia-Pacific Regional Assessment.

Examples include:

e scientific and research bodies such as the Asia-Pacific

e regional initiatives such as ASEAN Biodiversity Initiative, Asia-
Pacific Economic Cooperation,

¢ Pacific Island regional bodies such as the Pacific Community
(SPC), the Secretariat of the Pacific Environment Programme
(SPREP) and the Pacific Island Roundtable on Nature
Conservation in the Pacific;

e UN agencies such as UNEP, UNDP, UN-ESCAP;

e conservation organizations such as IUCN, WWF, WI, Cl,
WCS, WWT;

Biodiversity Observation Network, CGIAR centres (e.g. IWMI,
ICRAF, CIFOR, World Fish and Biodiversity), Asian Forum for
Indigenous Nationalities, the Mekong River Commission;
international organization such as ICIMOD, International
Network for Bamboo and Rattan

many NGOs and civil society organizations that are active in
the region.
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Box 'S @ Data sources of the Asia-Pacific Regional Assessment.

These include among several others the Clearing-House
Mechanism (CHM) of the CBD, the Global Biodiversity Outlook,
National Specimen Information Infrastructure (NSII), the Global
Biodiversity Information Facility, the Indian Bio-resource
Information Network, the Group on Earth Observations
Biodiversity Observation Network with regional components,
the Asia-Pacific Biodiversity Observation Network and
subregional or national components, the Japanese Biodiversity

Observation Network and the Korea Biodiversity Observation
Network; regional initiatives: the Economics of Ecosystems and
Biodiversity for South-East Asia; regional research institutes:
Bioversity International (Asia-Pacific Oceania division), Ocean
Bio geographic Information System, the World Resources
Institute, the CGIAR Consortium for Spatial Information, the
International Centre for Integrated Mountain Development, the
International Union for Conservation of Nature

Box 'S @ Strategic Goals and Aichi Biodiversity Targets of the Strategic Plan for Biodiversity

2011-2020.

STRATEGIC GOAL A: ADDRESS THE UNDERLYING CAUSES OF BIODIVERSITY LOSS BY MAINSTREAMING

BIODIVERSITY ACROSS GOVERNMENT AND SOCIETY

Target 1: By 2020, at the latest, people are aware of the values
of biodiversity and the steps they can take to conserve and use
it sustainably.

Target 2: By 2020, at the latest, biodiversity values have been
integrated into national and local development and poverty
reduction strategies and planning processes and are being
incorporated into national accounting, as appropriate, and
reporting systems.

Target 3: By 2020, at the latest, incentives, including
subsidies, harmful to biodiversity are eliminated, phased out or
reformed in order to minimize or avoid negative impacts, and

positive incentives for the conservation and sustainable use
of biodiversity are developed and applied, consistent and in
harmony with the Convention and other relevant international
obligations, taking into account national socio economic
conditions.

Target 4: By 2020, at the latest, Governments, business and
stakeholders at all levels have taken steps to achieve or have
implemented plans for sustainable production and consumption
and have kept the impacts of use of natural resources well
within safe ecological limits.

STRATEGIC GOAL B: REDUCE THE DIRECT PRESSURES ON BIODIVERSITY AND PROMOTE SUSTAINABLE USE

Target 5: By 2020, the rate of loss of all natural habitats,
including forests, is at least halved and where feasible
brought close to zero, and degradation and fragmentation is
significantly reduced.

Target 6: By 2020 all fish and invertebrate stocks and aquatic
plants are managed and harvested sustainably, legally and
applying ecosystem based approaches, so that overfishing

is avoided, recovery plans and measures are in place for all
depleted species, fisheries have no significant adverse impacts
on threatened species and vulnerable ecosystems and the
impacts of fisheries on stocks, species and ecosystems are
within safe ecological limits.

Target 7: By 2020 areas under agriculture, aquaculture and
forestry are managed sustainably, ensuring conservation
of biodiversity.

Target 8: By 2020, pollution, including from excess nutrients,
has been brought to levels that are not detrimental to
ecosystem function and biodiversity.

Target 9: By 2020, invasive alien species and pathways are
identified and prioritized, priority species are controlled or
eradicated, and measures are in place to manage pathways to
prevent their introduction and establishment.

Target 10: By 2015, the multiple anthropogenic pressures
on coral reefs, and other vulnerable ecosystems impacted by
climate change or ocean acidification are minimized, so as to
maintain their integrity and functioning.
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Box 'S ©

STRATEGIC GOAL C: TO IMPROVE THE STATUS OF BIODIVERSITY BY SAFEGUARDING ECOSYSTEMS, SPECIES AND

GENETIC DIVERSITY

Target 11: By 2020, at least 17 per cent of terrestrial and
inland water, and 10 per cent of coastal and marine areas,
especially areas of particular importance for biodiversity and
ecosystem services, are conserved through effectively and
equitably managed, ecologically representative and well
connected systems of protected areas and other effective area-
based conservation measures, and integrated into the wider
landscapes and seascapes.

Target 12: By 2020 the extinction of known threatened species
has been prevented and their conservation status, particularly
of those most in decline, has been improved and sustained.

Target 13: By 2020, the genetic diversity of cultivated plants
and farmed and domesticated animals and of wild relatives,
including other socio-economically as well as culturally
valuable species, is maintained, and strategies have been
developed and implemented for minimizing genetic erosion and
safeguarding their genetic diversity.

STRATEGIC GOAL D: ENHANCE THE BENEFITS TO ALL FROM BIODIVERSITY AND ECOSYSTEM SERVICES

Target 14: By 2020, ecosystems that provide essential
services, including services related to water, and contribute

to health, livelihoods and well-being, are restored and
safeguarded, taking into account the needs of women,
indigenous and local communities, and the poor and vulnerable.

Target 15: By 2020, ecosystem resilience and the contribution
of biodiversity to carbon stocks has been enhanced, through
conservation and restoration, including restoration of at least
15 per cent of degraded ecosystems, thereby contributing to

climate change mitigation and adaptation and to combating
desertification.

Target 16: By 2015, the Nagoya Protocol on Access to
Genetic Resources and the Fair and Equitable Sharing of
Benefits Arising from their Utilization is in force and operational,
consistent with national legislation.

STRATEGIC GOAL E: ENHANCE IMPLEMENTATION THROUGH PARTICIPATORY PLANNING, KNOWLEDGE MANAGEMENT

AND CAPACITY BUILDING

Target 17: By 2015 each Party has developed, adopted
as a policy instrument, and has commenced implementing
an effective, participatory and updated national biodiversity
strategy and action plan.

Target 18: By 2020, the traditional knowledge, innovations

and practices of indigenous and local communities relevant for
the conservation and sustainable use of biodiversity, and their
customary use of biological resources, are respected, subject
to national legislation and relevant international obligations,

and fully integrated and reflected in the implementation of the
Convention with the full and effective participation of indigenous
and local communities, at all relevant levels.

Target 19: By 2020, knowledge, the science base and
technologies relating to biodiversity, its values, functioning,
status and trends, and the consequences of its loss, are
improved, widely shared and transferred, and applied.

Target 20: By 2020, at the latest, the mobilization of financial
resources for effectively implementing the Strategic Plan for
Biodiversity 2011-2020 from all sources, and in accordance
with the consolidated and agreed process in the Strategy for
Resource Mobilization, should increase substantially from the
current levels. This target will be subject to changes contingent
to resource needs assessments to be developed and reported
by Parties.
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CHAPTER 2

NATURE’S CONTRIBUTIONS TO
PEOPLE AND QUALITY OF LIFE

EXECUTIVE SUMMARY

The Asia-Pacific region’s rich biodiversity and
valuable ecosystem services provide vital support for
human well-being and sustainable development (well
established) {2.3.1, 2.3.3, 2.4.4, 2.4.3}. The biodiversity of
the Asia-Pacific region is important for providing food, water,
energy, and health security, as well as cultural and spiritual
fulfilment to its 4.5 billion inhabitants. Ample evidence
demonstrates that human well-being in the region is deeply
connected with nature, although there is much variation in
dependency across the region (well established) {2.2.4.1,
2.3.1.2,2.4.6.3}.

The declining status and trends of nature’s
provisioning goods and services threaten the
sustainable livelihoods of future generations across
the Asia-Pacific (well established) {2.1.1, 2.1.5, 2.1.6,
2.1.7,2.2.2,2.3,2.4,2.5.2,2.5.2.5, 2.5.3, 2.5.3.3}.
These trends are driven by factors such as: environmental
degradation {2.3, 2.4}, migration {2.1.5}, changing values
{2.2.2}, inadequate laws, policy and governance {2.5.2,
2.5.3.4}, conflicts {2.4.1}, rapid population growth {2.1.1},
urbanization {2.1.3}, pollution {2.1.7} and the impacts

of climate change {2.1.6}. Significant and persistent
barriers exist in terms of protecting nature to sustain
future generations. Simultaneously, there is an increasing
trend to address these issues through: legal, policy and
management responses surrounding intra and inter-
generational equity and justice, all of which aim to secure
and protect the environmental rights of future generations
(well established) {2.5.2,2.5.2.5,2.5.3, 2.5.3.3, 2.5.2.8}.

Subregional institutional initiatives have resulted

in opportunities for managing transboundary
ecosystems and sustaining, or improving, the flow of
ecosystem services. Some of these initiatives include:
reduced climate change induced vulnerabilities,
improved adaptation capacities, and promoting green
growth and inclusive development (established but
incomplete) {2.3.4,2.3.4.1,2.3.4.2,2.3.4.3,2.3.4.4,
2.5.1.2}. Persistent regional transboundary issues
require urgent solutions, such as haze pollution,
largely attributable to forest fires that are having
detrimental effects on human health (well established)
{2.3.4.3}. Many ecosystem resources, such as water from
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transboundary river systems, are used and managed at
multiple scales (local, national, and regional) and governed
by diverse stakeholders. The increasing anthropogenic
pressure on surface and groundwater for multiple human
uses (agriculture, urban and industrial purposes) across
national borders leads to persistent water insecurity in the
region, particularly environmental water insecurity which is
crucial for ecosystem functions {2.4.2}. The transboundary
landscape management approach makes it possible to
address the conservation and sustainable use of natural
resources (biodiversity, rangelands, farming systems,
forests, wetlands, and watersheds) in landscapes defined by
ecosystems rather than administrative boundaries {2.3.4.1,
2.3.4.2,2.84.3,2.51.1,2.56.1.2, 2.5.1.3}. However, the
value of nature’s contributions to people from transboundary
areas has not been optimally utilised by regional,

national and sub-national governments (established but
incomplete) {2.3.4.3}.

The impacts of climate change and geo-political
instability in some areas of the Asia- Pacific have led
to large scale human migration, which has resulted
in localised and transboundary pressures on nature
to provide ecosystem goods and services to support
these changes in population distributions. These
pressures are predicted to escalate in the future (well
established) {2.1.5, 2.5.3.4, 2.6.3}. The region is predicted
to experience some of the highest human impacts, globally,
due to global warming {2.1.5}. For example: There may be
up to 150 million climate change refugees, this century, in
the Asia-Pacific (2.1.5). Mass migration has direct impacts
on nature. For example, changes in landuse and increased
demand for provisioning services, such as food, water and
materials {2.1.5, 2.5.3.4, 2.6.3}. Protection, conservation,
preservation and rehabilitation of transboundary
conservation areas, in the context of increased migration
and changes in settlement patterns, depend strongly on
governance {2.5.1} and initiatives involving multi-level
institutions and stakeholders (established but incomplete)
{2.1.5, 2.3.4}.

The impacts of waste on terrestrial, freshwater and
marine ecosystems are of significant concern for
the current, and future, health of nature, and people,
across the Asia-Pacific (well established) {2.17,
2.2.2.3,2.2.4.4,2.3.2, 2.4.1, 2.3.4.3}. Rapid population
growth {2.1.1}, changing values {2.2.2}, shifting socio-



economic status {2.1.6}, technological and industrial
capabilities {2.5.3.1} and urbanization trends {2.1.3}

across the region are some of the factors resulting in an
increase in the consumption of natural resources and the
production of waste. For example, quantities of household
hazardous waste, e-waste and food waste are rising with
the growth of urbanization across the Asia-Pacific {2.1.7}.
An estimated 870 million tonnes of municipal solid waste
was produced within the region in 2014, and is projected

to increase to possibly 1.4 billion tonnes per year by 2030
{2.1.7}. Construction and demolition waste linked to rapid
industrialisation and urbanization is also increasing {2.1.7}.
Of particular concern is plastic waste. For example, studies
on plastic waste have found that eight of the top 10 rivers
globally carrying the highest amounts of plastic waste are
located in Asia {2.1.7}. This waste accounts for 88 to 95 per
cent of the total global load of plastics in the oceans {2.1.7}.
Water pollution {2.4.1}, air pollution {2.2.2.3, 2.3.4.3}, soil
contamination, and chemical waste pose ongoing threats to
human and environmental health (well established) {2.2.4.4,
2.2.2.3,2.3.4.3}.

The diverse values and value systems across the Asia-
Pacific region shape interactions between people

and nature (established but incomplete) {2.2.1; 2.2.2,
2.3.1, 2.3.2}. There are some significant valuation data
gaps {2.3.3.3} so caution needs to be applied during
interpretation. While people across the region value nature
for its contributions to their spiritual, cultural and physical
well-being, these contributions have been measured to
different extent with respect to their economic value. Studies
of valuation estimates of nature’s contributions to people in
the Asia-Pacific region show that, in addition to provisioning
services, regulating services are also significantly

valued, and their contribution to a good quality of life is
acknowledged. However, the number of such studies is
small, and drawn only from North-East Asia and Oceania
(established but incomplete) {2.2.2, 2.3, 2.3.2, 2.3.3.2}.

The rich biodiversity of the region keeps options
open for future benefits for people in the Asia-Pacific.
The value of biodiversity is evidenced by recent
scientific reports of unanticipated uses of a diversity
of species in the region. However, there is predicted
to be significant loss of these options, based on

the expected loss of biodiversity (well established)
{2.3.1.3}. Measures of the maintenance of options

draw upon effective measures of biodiversity, including
phylogenetic diversity. The portion of imperilled phylogenetic
diversity found within the Asia-Pacific region is estimated as
38 per cent of the global imperilled phylogenetic diversity
(unresolved) {2.3.1.3}.

Although the Asia-Pacific region is succeeding in
reducing poverty, mass poverty persists in some
subregions (well established) {2.1.2, 2.4.5, 4.2.2.2}.

CHAPTER 2. NATURE’S CONTRIBUTIONS TO PEOPLE AND QUALITY OF LIFE

Sustaining the viability of and access to ecosystem
services will contribute to poverty alleviation. The Asia-
Pacific region has the world’s largest number of people living
below the poverty line — 400 million of the world’s 767 million
poor people live in Asia and the Pacific — although trends
are improving. Eradicating poverty requires multiple
strategies, including the sustainable management of food
production systems (such as agriculture and aquaculture)
that remain the main source of income and nutrition in the
region. Similarly, natural terrestrial, freshwater and marine
ecosystems also offer goods and services that people need
to secure their livelihoods. Sustaining these provisioning
services will assist in poverty alleviation (well established)
{2.3.2,2.42,2.4.3,2.4.4,251.1,25.2.3,2.5.2.4,2.5.3.3,
2.5.3.4,2.6.3}.

Participatory approaches, volunteer programs,
indigenous and local knowledge, co-management,
and technological solutions, for the management of
natural resources have resulted in positive outcomes
in the conservation of biodiversity and ecosystem
services (well established) {2.2.2.2, 2.5.1.2, 2.5.2.3,
2.5.3.3}, and enhanced contributions to people
(established but incomplete) {2.2.2.2, 2.5.1.2, 2.5.2.5,
2.5.3.3}. Many community based participatory {2.2.2.2,
2.2.8.2,2.51.2,2.5.2.6, 2.5.2.8}, and co-management
{2.5.2.3} systems across the region have benefitted
through the support of government and non-government
agencies. These often include the adoption of: science-
based decision-making processes, technology {2.5.3.1},
innovative tools, information sharing and capacity
development. Conversely the one size fits all policy

and management approaches have led to failed or less
successful outcomes (well established) {2.5.1, 2.5.2.6}.
Knowledge, innovations and the practices of indigenous
peoples and local communities have been especially useful
for overcoming some of the governance deficits associated
with the top-down approach, including adapting to the
impacts of climate change {2.2.4.5, 2.2.4.6, 2.3.1.2, 2.4.5,
2.5.2.4, 2.6}. Important positive trends include increased
volunteerism and citizen science activities (established but
incomplete) {2.5.2.6}.

The Asia-Pacific holds distinctive knowledge and
cultural heritage values and practices that are in
harmony with nature, particularly in areas that

have been inhabited by indigenous peoples and

local communities over long periods of time (well
established) {2.2.4.5, 2.2.4.6, 2.3.1.2, 2.4.5, 2.5.2.4,
2.5.2.8, 2.6}. These systems and practices can
provide the foundation of biodiversity and ecosystem
resource management strategies that support a good
quality of life for some of the regional community
(established but incomplete) {2.2.4.5, 2.2.4.6,

2.3.1.2, 2.5.2.3, 2.5.3.3}. Adopting indigenous and local
knowledge and practices as a platform for management
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strategies accommodates the unique characteristics of
local ecosystems and communities, that may lead to
increased local ownership and engagement (established
but incomplete) {2.2.4.6, 2.5.2.3, 2.5.3.3}. Incorporating
the values and beliefs of indigenous peoples is crucial to
the understanding, knowing and being of place, people and
spirit within complex natural and cultural landscapes while
combining traditional practices with western understandings
of landscapes {2.2.4.5,2.2.4.6,2.3.1.2, 2.4.5, 2.5.2.4,
2.5.2.8, 2.6}. Where indigenous peoples and local
communities are engaged in the design and implementation
of culturally appropriate, participatory, and cost-effective
ecosystem resource management strategies there is a

high likelihood of successful outcomes. For example,
proven strategies for multiple species cropping, rotation
and landscape management (established but incomplete)
{2.3.1.2,2.5.2.2,2.5.2.3,2.5.2.4}.

Exemplary models of legislation, policies and their
implementation, exist in some nations across the
Asia-Pacific (established but incomplete) {2.5.2,
2.5.2.2, 2.5.2.3}. However, gaps exist and in some
cases, a lack of appropriate legislation, policy

and practices is evident {2.5.2}. These gaps are
adversely affecting some citizens, with respect to
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their rights {2.5.2.1}, including access to ecosystem
services (well established) {2.1.2, 2.4.5, 4.2.2.2}. In
addition inadequate governance mechanisms may
limit community capacity to conserve nature (well
established) {2.2.3.4, 2.2.4.1,2.2.4.5,2.5.2, 2.5.2.1,
2.5.2.2}. In many Asia- Pacific countries, vulnerable people,
such as: women, indigenous peoples, young people, the
elderly and ethnic minorities, lack adequate representation
or the opportunity for participation in local and national
decision-making processes {2.5.2.5}. These groups
require a voice in the governance of nature which sustains
their lives and well-being (established but incomplete)
{2.2.3.4,2.2.4.1, 2.2.4.5}. There is some evidence of this
changing trend. For example, customary law {2.5.2.3,
2.5.1.2, 2.5.2.2} and rights to land and natural resources
are increasingly being recognised under statutory law
(established) {2.5.2.2, 2.5.2.4}. Additionally legislative and
trends incorporating co-management approaches are
becoming increasingly evident across the region (established
but incomplete) {2.5.2.3, 2.5.3.4}.



2.1 INTRODUCTION

Chapter two addresses policy question one of the Asia

and Pacific Regional Assessment': “How do biodiversity
and ecosystem functions and services contribute to the
economy, livelihoods, food security, and good quality of life
in the Asia-Pacific region and subregions, and what are the
interdependences and synergies among them?” (IPBES,
2015). It responds to this question by assessing the different
impacts of changes in nature’s contributions to people with
regard to: water, food, energy, livelihood, and health security.
The IPBES Conceptual Framework boxes of ‘Nature’s
contributions to people’, ‘Good quality of life’, and ‘Nature’s
gifts to people’, provide the architecture for this chapter.

It adopts a thematic values-based approach, highlighting
key characteristics of the five Asia-Pacific subregions of:
Oceania, South-East Asia, North-East Asia, South Asia and
Western Asia.

‘Nature’s contributions to people’ (NCP) is not simply
another term for ecosystem services. Pascual et al. (2017)
refer to it as “a more encompassing term than the one of
ecosystem services”. In this assessment, we follow the
IPBES classification of nature’s contributions to people. This
classification system builds on the Millennium Ecosystem
Assessment (2005), and the Economics of Ecosystems and
Biodiversity (TEEB, 2011) systems. For this assessment,
three categories of nature’s contributions to people, namely
provisioning services, regulating services, and cultural
services are divided into two groups — material (provisioning
services) and non-material (regulating and cultural services).

Questions addressed in Chapter 2 are:
O What are the key contributions of nature to people?

®) How does nature’s contributions to people relate to the
quality of life in the region?

® What are the key issues for sustaining the benefits of
contributions from nature to people for a good quality
of life?

O What are the emerging threats and challenges in
nature’s contributions to people and their contributions
for a good quality of life?

O What are the key underlying factors changing nature’s
contributions to people?

1. This chapter interacts closely with the thematic assessments in
Deliverable 3 (b) which are: (i) land degradation and restoration, (i)
invasive alien species, and (iii) sustainable use. It reflects Goal D of the
Strategic Plan for Biodiversity and addresses issues related to the three
Aichi Targets under this goal (14, 15 and 16) as well as Target 18 of
Goal E and the 2015 Sustainable Development Goals.
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Sections 2 and 3 of this chapter are focused on human
values and nature’s benefits to people. Geographical
differences in the production and use of ecosystem goods
and services are also explored. Sections 4 and 5 investigate
the influences of governance on nature’s contributions and
quality of life through the roles of Institutions, equity, justice
and fairness, connections and access to nature, innovation,
vulnerability and adaptation, community participation and
conflict. Section 6 concludes this chapter with a summary of
the policy implications.

This chapter identifies aspects of biodiversity and ecosystem
functions and services that are critical in supporting human
well-being such as: the current and changing values,
spirituality and cultural identity. In summary, this chapter
highlights key aspects of nature’s contributions to people.
It identifies constraints, challenges and opportunities,

as well as successful and failed stories. A limitation to
comprehensively capturing these narratives is the diversity
and number of nations and territories that constitute

the Asia-Pacific. These differ significantly from many
perspectives, including: social profiles, cultural landscapes,
and environmental assets. These differing compositions
result in unique strengths and challenges that cannot be
fully captured in a regional assessment. Chapter 2 has
addressed this limitation by highlighting key considerations
across the region and subregions, illustrated through a rich
diversity of case studies.

Some key attributes and trends across the Asia-Pacific
community that will inform this chapter are set out below.

2.1.1 Population trends

There are increasing pressures on nature to provide for an
expanding population across the region. For example, by
2050 China, India, Pakistan and Indonesia are predicted to
have populations in excess of 300 million (United Nations,
2015c¢, p. 4). However, these trends are country specific, as
the overall growth rate for Asia-Pacific was 0.98 per cent
per year for 2010-2015, which is lower than the global rate
of 1.14 per cent, and it is likely to fall to 0.01 per cent by
2045-2050 (United Nations, 2016a). China’s population is
expected to reduce from 2031 onwards and Japan’s current
population of 127 million is likely to drop to about 107 million
by 2040 (UNESCAP, 2014; United Nations, 2016a).

2.1.2 Economic trends

The regions share in the world economy increased from
14 per cent in 2000, to 25 per cent in 2012 (UNESCAP,
2014). The pertinent social considerations include: income
and opportunity inequality, disparities in health outcomes
between geographic locations, resource depletion and
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gender inequality (UNESCAP, 2015). The range of geo-
political and economic landscapes can be seen through
the presence of liberal, wealthy democratic nations such
as Australia and New Zealand, and the war torn nations of
Western Asia.

The overall economic growth of the region is highlighted

in the declining poverty level. In 1990, 1.6 billion people,
or 51 per cent of the Asia-Pacific population, were living

in extreme poverty, and by 2011 the level of extreme
poverty had dropped to approximately 18 per cent of the
population (UNESCAP, 2015). However, as of 2013 there
were 400 million people in the region still living under the
international poverty line of $1.90 per person per day, using
2011 purchasing power parity. This corresponds to 52 per
cent of the world’s 767 million poor (UNESCAP, 2017).
Continuing to support the trend of liting people out of
poverty is a significant consideration for this assessment.

2.1.3 Urbanization trends

Urbanization within the region has been a rapidly increasing
trend, with approximately 200 million people moving

to urban areas within East Asia between 2000 to 2010
(World Bank, 2015). Urbanization rates tend to vary among
subregions across the Asia-Pacific. Over 70 per cent of

the population in the Pacific live in urbanized areas, whilst
in South West Asia it is only 34 per cent (UNESCAP,

2013). The estimated future growth rate across the region
is up to B3 per cent living in urban areas (UN-Habitat &
UNESCAP, 2015). These trends present changing scenarios
for the future management of ecosystem services and

their provisions.

2.1.4 Cultural diversity

The cultural diversity of the Asia-Pacific influences the ways
in which communities interact with nature. For example, the
region has a highly diverse religious profile that includes,
Hindus, Muslims, Buddhists, traditional religions and
members of other world religions (89 per cent), together
with those who are religiously unaffiliated (Pew Research
Center, 2012).

The region’s cultural diversity is further illustrated by its
(approx.) 70 common languages and innumerable traditional
languages (United Nations, 2015a). The indigenous cultural
landscape is one of a long standing history that has been
interspersed with the colonial context.

Indigenous inhabitants across the Asia-Pacific offer a
diverse range of cultural practices, customary law and
traditional ecological knowledge that is particularly relevant
to contemporary environmental protection (K. Davies, 2015).
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Indigenous people within the large nations of Asia, and the
smaller island nations of the Pacific, generally have a lower
life expectancy compared to non-indigenous people, whilst
also suffering higher rates of malnutrition, child mortality and
infectious diseases (United Nations, 2015a).

2.1.5 Migration trends and nature

The impacts of climate change and geo-political instability
in some areas of the Asia- Pacific region, such as
Western Asia, have created large-scale humanitarian and
environmental challenges that have increased local and
trans-boundary pressures on nature to provide for these
people. The link between environmental degradation and
migration is widely acknowledged and land degradation
is an important factor, especially in short-term migration
(Shah, 2005). Land degradation-induced migration is
projected to increase in Asia in the years to come (United
Nations, 2016a).

These pressures on nature are predicted to escalate in

the future. “Global warming will drive increasingly severe
humanitarian crises, forced migration, political instability
and conflict. The Asia—Pacific region.... is considered to be
“Disaster Alley” where some of the worst impacts will be
experienced” (Dunlop & Spratt, 2017). It has been proposed
that there may be up to 150 million climate change
refugees, this century, in the Asia region (Dunlop & Spratt,
2017). Mass migration has a direct impact on nature, such
as through land use, and/or an indirect impact, through
increased demand for provisioning services (United Nations,
2016a). Of particular concern is the ongoing energy and
water security of the region. For example, rural to urban
migration tends to cause changing patterns of consumption
and energy use, and also increases pressures on water
supply and waste management (United Nations, 2016a).
This could ultimately deteriorate urban environments and
intensify land pressures in productive rural areas (United
Nations, 2016a).

Additionally, the Asia-Pacific is host to more than 30 million
migrant workers, of whom, in contrast with the past, women
constitute approx. half. The main source countries are
Bangladesh, Cambodia, China, India, Indonesia, Lao PDR,
Myanmar, Nepal, Pakistan, Philippines, Sri Lanka and Viet
Nam (United Nations, 2016a).

There has been increasing attention on the linkage between
the environment and international migration, where there is a
need to improve the limited knowledge on the complex two-
way relationship involving environmental change as both

a cause, and a consequence of migration (Graeme Hugo,
2008). This is particularly the case where: (1) Increasing
population pressures and low levels of technology result in
intense pressure on natural resources, especially land and



forests. (2) Work-related migration and related remittances
help to moderate pressures on natural resources, especially
if there are no efforts to improve human resources and
infrastructure (FAO, 2011b). These contextual characteristics
have received least focus within migration research (Hunter
& Nawrotzki, 2011). However some studies have researched
the migration impact on the environment and biodiversity,
specifically comparing migrants’ and non-migrants’
knowledge and technical skills of using natural resources
(Sierra, 1999). Other studies have investigated livelihood
insecurity related to a scarcity of natural resources and
found that a household is likely to diversify their livelihood
strategies. This might involve national or international
migration for entire families or one family member (Massey
et al., 2010).

At destination areas, migrants differ from non-migrants in
their livelihood strategies (e.g. consumption pattern, use of
firewood, agricultural intensification), which leads to distinct
environmental outcomes. For example, changes in land
quality, soil erosion and forest re-growth (Qin, 2010).

Shrestha and Bhandari (2005) examined changes in
environmental security resulting from declining access to
forestry resources due to deforestation as a major factor
shaping labour migration. The study found that a decrease
in access to forest resources increased the likelihood

of domestic and international migration to seek work of
individuals regardless of destination. In recent years concern
has increased over whether the rising demand for natural
resources, such as food, water and land, will reach supply
limits thereby causing increased violent conflict over scarce
resources — particularly, but not exclusively, due to the
projected impacts of climate change. While climate change
is generally acknowledged as a threat to the region, it is not
yet collectively prepared to manage the increasing demand
for natural resources, which is predicted to lead to future
conflict over scarce resources (Blondel, 2012).

2.1.6 Impacts of climate change
on nature and communities

The 2014 report of the Intergovernmental Panel on Climate
Change (IPCC) stated that “Human influence on the climate
system is clear, and recent anthropogenic emissions of
greenhouse gases are the highest in history. Recent climate
changes have had widespread impacts on human and
natural systems” (IPCC, 2014, p. 2). It proceeded to warn
that climate change will exacerbate existing risks and create
new ones for human- nature systems, these risks will not be
evenly distributed, and will mostly affect the disadvantaged.
The report stressed the importance of the dual approach of
mitigation and adaptation, coupled with “Effective decision-
making to limit climate change and its effects...” (IPCC,
2014, p. 7).
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These trends in a changing climate, present profound and
unprecedented mitigation and adaptation challenges for
nature and communities across the region. For example,
recent studies have documented the on-going impacts of
climate change on terrestrial ecosystems. Observations
suggest that climate change is causing many flora and fauna
species, to shift their geographical ranges, distributions
and phenologies at faster rates than previously thought
(I.-C. Chen et al., 2011; Staudinger et al., 2012; United
Nations, 2016a). Crop productivity is highly sensitive to the
distribution of rainfall during the cropping season. Expected
intense rainfall during the harvest or post-harvest stage is
extremely damaging to crops and hence the livelihoods

of farmers. Additionally there is an increased probability

of drought, especially over the semi-arid regions of India
(Gore et al., 2010; United Nations, 2016a). These changing
climatic patterns of fires, floods and droughts, including the
predicted weakened of monsoons in South East Asia, may
add stress on farming communities and the production of
crops, which will impact food availability and prices (United
Nations, 2016a, p. 39).

The growing threats of climate change, such as increasing
global temperatures, brings risks, to not only the direct
human impacts, such as those related to public health,

but also indirect impacts, for example influencing food
production, together with rates of conflict and migration
(United Nations, 20164, p. 38). From a public health
dimension, an increase in vector borne diseases, such as
malaria, is of concern to the region (IPCC, 2014; United
Nations, 2016a). Another example is rising heat stress that
holds risks for vulnerable community members, such as
the elderly, very young, the poor and those with mental
illness or chronic diseases (United Nations, 2016a, p. 38).
Disaster losses are increasing due to escalating climate-
driven risks and exposure to higher degrees of urbanization
(United Nations, 2016a, p. 153). To date the Asia-Pacific
has suffered from more losses due to disasters than any
other region, and this trend is expected to continue due to
demographic growth and socio-economic expansion (United
Nations, 2016a, p. 153).

2.1.7 Consumption and waste

The rapid population growth and urbanization across

the region is resulting in an increase in the consumption

of resources and the production of waste. For example,
quantities of household hazardous waste, e-waste and
food waste are rising. An estimated 870 million tonnes

of municipal solid waste was produced within the Asia-
Pacific in 2014 (United Nations, 2016a, p. 100), and this is
projected to increase to possibly 1.4 billion tonnes per year
by 2030 (United Nations, 2016a, p. 101). Construction
and demolition waste, linked to rapid industrialisation and
urbanization, is also increasing (United Nations, 20164,
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p. 101). There are examples of poor waste management
systems within the region, such as uncontrolled landfill
sites that are contributing to increasing greenhouse
emissions (United Nations, 2016a, p. 107). Additionally,
the inadequate treatment of waste causes further pollution
and environmental degradation (United Nations, 2016a,

p. 106).

The quantity of generated municipal solid waste has a
strong correlation with a country’s income level, with higher
income countries producing more waste per person than
lower income countries. For example, across North-East
and South-East Asia and the Pacific, the rate of municipal
solid waste was approx. 1.4 kilograms per person per day
in 2010. This rate was much lower than in the Organization
for Economic Co-operation and Development (OECD)
countries (approx. 2.4 kilograms per person per day) (United
Nations, 2016a).

With rising consumption rates, especially by the middle-
income class, food waste is a major concern, especially
in the more developed economies of the region, such as:
China, Japan, the Republic of Korea and Singapore (FAO,
2011a; United Nations, 2016a). On average, approximately
11 kilograms of food are wasted per person per year in
developing Asian countries, and around 80 kilograms

per person in developed countries such as Japan and
the Republic of Korea (APO & FAO, 20086). It has been
estimated that half of all food is wasted in the Republic of
Korea and Indonesia (United Nations, 2016a).

The impacts of climate change coupled with the frequency
of natural disasters are forecast to increase. These events
destroy property and create ‘disaster waste’. As one of

the most vulnerable regions to climate change and natural
disasters, the Asia-Pacific is facing an increase in this

type of waste and challenges pertaining to its impact on
ecosystems and provisioning services. The Haiyan typhoon,
for example, created 1 million tonnes of waste in the
Philippines in 2013. The 2011 earthquake in Japan resulted
in 28 million tonnes of waste, and the accompanying
tsunami, produced an estimated 6.15 million tonnes of
debris in Ishinomaki alone, equivalent to 103 years of the
city’s solid waste production in normal circumstances
(UNEP, 2012; United Nations, 2016a).

The impact of waste and its management on freshwater
and marine ecosystems is of significant concern for the
region. For example, studies on plastic waste that have
sampled sites along 57 rivers globally have found that the
mismanagement of plastic waste is related to the amount
of plastic in rivers. Of the top 10 rivers globally carrying
the highest amounts of plastic waste, eight are located

in Asia. This waste accounts for 88 to 95 per cent of the
total global load of plastics in the oceans (Lebreton et

al., 2017).
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2.2 LIVING IN HARMONY
WITH NATURE, VALUES
AND VALUE SYSTEMS

This section explores values and value systems in relation
to nature in the Asia-Pacific. Values are critical to consider
in this assessment because they underpin human decision-
making and behavior.

2.2.1 What are values and value
systems?

A “value” can be defined in multiple ways. It can be a
measure, perceived importance or preference someone
has for something/a particular state of the world, a principle
associated with a given worldview or cultural context, the
importance of something for itself or for others, or simply
a measure (Pascual et al., 2017). Value orientations are
important for decision-making, and include the intrinsic
values of nature (non-anthropocentric) and instrumental
and relational values (anthropocentric), where relationships
are linked to people’s sense of identity and spirituality
(Pascual et al., 2017). Values have direct and indirect
effects on human behaviour. They underpin world views,
beliefs and norms (Stern, 2000). Indigenous people’s
values and worldviews recognise that nature and people
are inseparable and thus socio-ecological systems are
interpreted as one (N. J. Turner et al., 2000).

A value system is a set of values through which people,
societies and organizations regulate their behaviour and
function as individuals and in social groups (Pascual et al.,
2017). Value systems can be considered as a part of an
informal institution that also includes unwritten rules and
codes of conduct (UNEP, 2012). Additionally, value systems
can be interpreted as the shared values of communities,
manifesting in collective decision-making processes (G. C.
Daily et al., 2000). For example, value systems underpin
legal, political, governance and religious systems and
therefore significantly influence human- nature interactions.
Value systems are influenced by the multiple knowledge
systems and differing world views which people hold,
including scientific, technical, practitioner and indigenous
and local knowledge systems (Brondizio et al., 2010).

2.2.2 Changes in value systems
and values

The IPBES Conceptual Framework is inclusive of benefits,
stakeholders, knowledge systems and worldviews and so
requires the consideration of multiple value systems, which
are wide ranging and highly variable across the Asia-Pacific.



Within the region, value systems vary among individuals and
across groups on temporal and spatial scales. For example,
some nations tend to be more dominated by value systems
that prioritise individual rights, while others by value systems
that prioritise collective and/or community-level values (Diaz,
Demissew, Carabias, et al., 2015).

Value systems are influenced by the interconnections of
rapidly changing events across the Asia-Pacific such as
migration, intergenerational change and shifting political
situations. These transitions are accompanied by changing
ecological, and value states, all of which influence policy
development. Establishing policy linked to the Sustainable
Development Goals provides an opportunity to incorporate
these rapidly changing values as drivers of change.

Changes in human values and behaviour are an important
aspect of understanding the benefits of biodiversity and
ecosystem services to people (Tisdell, 2014). Changes in
values and value systems will bring societal challenges and
opportunities that could affect the status of biodiversity and
ecosystem services positively and/or negatively.

Webb et al. (2008) examined shifting forest value orientations
in recent decades in Australia, demonstrating the increasing
importance of non-anthropocentric, moral/spiritual/aesthetic
value orientations, relative to commodity values. Accordingly,
nature’s contributions to people in the Asia-Pacific are
expected to change for reasons including: political state,
globalisation, urbanization, education, communication,
technology, migration, economic conditions, social
structures and lifestyles. Nonetheless, the ways in which
value orientations and beliefs influence people’s perceived
benefits and actual behaviours are also likely to vary across
different cultural contexts (Boeve-de Pauw & Van Petegem,
2013). Changing values and components of value systems
are evidenced in many studies across the region, some
examples are provided below.

2.2.2.1 Values influencing seasonal
traditional calendars and measuring
change

The use of traditional calendars, some very ancient, based
on diverse lunar and solar astronomic observations and
an holistic use of values are used across all subregions

of the Asia-Pacific, for example: South Asia (Fuller, 1980);
Western Asia (Heydari-Malayeri, 2004; loh, 2014); South-
East Asia (Proudfoot, 2006); North-East Asia (Marin, 2010);
and Oceania (see Figure 2.1). Diverse seasonal and
traditional calendars provide critical representations of the
holistic incorporation of values which define interlinkages
between nature, people and the good quality of life across
the Asia-Pacific region, and evidence of change over time
(Marin, 2010).

CHAPTER 2. NATURE’S CONTRIBUTIONS TO PEOPLE AND QUALITY OF LIFE

China’s “Twenty four solar terms” calendar was developed
to assist the timing of agricultural activities and is tightly
related to dalily life, values, festivals, traditional customs and
the religious ceremonies of Chinese people. The calendar
uses the movement of the sun around the earth, with every
fifteen degrees equating to one term. The calendar was
officially recorded during the early years of the Western
Han Dynasty (179 B.C.-121 B.C.) (Government of China,
2015). The names of the terms reflect seasonal indicators
associated with natural phenomena in the Yangtze River,
where it originated, such as the “Waking of the insects”.

Holistic seasonal calendars, based on indigenous local
knowledge values and worldviews are also used in the
management of biodiversity and ecosystem services across
the Asia-Pacific, including in Australia (Prober et al., 2011),
Indonesia (H. Chan, 2007) and the Pacific Islands (McMillen
et al., 2014). The holistic approach is influenced by values
as evidenced by seasonal indicators of change. It uses
phenological indicators that link natural phenomena to one
another, as well as to the position of the sun or the moon,
to social behaviours, and to cosmology and spirituality
(Armatas et al., 2016). Among the Arrentye people of central
Australia, dozens of distinct animals and plants are used as
indicators of the availability of food and water, influencing
peoples’ values and health, some of which have associated
event chains, such as the fresh shoots of the tatye-tatye
plant as an indicator of kangaroo health (Turpin et al., 2013).

The decreasing reliability of indicators provides evidence to
indigenous local knowledge holders that their environments
are changing in ways that are of great concern (Leonard et
al., 2013; Maclean, 2015).

2.2.2.2 Changing values and practices -
India

In India, both productive and protective roles of forests
were emphasised during the Vedic period (Circa 4500 -
1800 BCE). The religious texts such as Aranyakas (“forest”
works), the Upanishad ‘Brhadaranyaka’ (Great Forest Text),
and Smriti Vedas, or the Vedas for Kali Yuga, contain many
descriptions on the uses and management of forests.
According to the Vedic traditions, every village will attain
wholeness only when certain types of forest are present.
Some of these are, however, equivalent to the ‘protected
areas’ and ‘production forests’ of today.

Participatory forest management, an important approach
today, was not alien to ancient Indians, for instance, village
committees overseeing the maintenance of forests. During
the late Vedic period (Circa 500 BCE) with the emergence of
agriculture as the dominant economic activity, the concept
of cultural landscapes such as sacred forests and groves,
sacred corridors, and a variety of ethno forestry practices
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Figure 2 @ Mingayooroo-Manyi Waranggiri Yarrangi, the Gooniyandi seasons calendar.

This was developed by key knowledge-holders of the Gooniyandi language group from the Fitzroy Valley
in the Kimberley region of Western Australia, and CSIRO. Source: Davis et al. (2011).
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evolved, which continued to the post-Vedic period (Circa communities lived in harmony with the neighbouring forest
1000 to 200 BCE). environment (Maddugoda, 1991).

Emperor Ashoka, a great Indian ruler (273-232 BCE), India’s two most important religions, Jainism, which
encouraged a system of arbori-horticulture of: plantains, advocates ‘kindness and sympathy for all living creatures at
mango, jackfruit and grapes. The second of the 14 Rock every step of daily life’, and Buddhism, which ‘believes that
Edicts of Ashoka (257 BCE), planting of medicinal herbs and  all things, including humans, exist by their interrelationships
trees along the roads, and fruit plants on the wastelands with all other parts of nature’, promote principles of harmony
was an accepted norm — analogous to social forestry and with nature, respect for other creatures and welfare of all
agroforestry programs of the present (B. M. Kumar et al., living beings (R. Sharma et al., 2014).

2012). Ancient historical chronicles from the period of King
Vijaya of Sri Lanka (Circa 543 BCE) such as “Maha-Wamsa”, = Coastal traditional (neythal) values ensure that Kadalamma
“Rajaratnacari” and “Rajawali” also exemplify that the village ~ (Mother Ocean) is worshipped, looked after and conserved
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sustainably. Coastal fishermen'’s values and indigenous
local knowledge of the Mukkuva Community (South

India) influence their skepticism that modern technology,
such as bottom trawling and harbour dredging, destroys
underwater marine ecosystems. “They considered the sea
and open beaches as their common livelihood areas, so
they did not own them as private [areas] as they commonly
say that [the] ocean would be there always and they were
t00” (Panipilla & Jament, 2016, p. 60). These values are
rapidly changing and the protectors of the Kadalamma are
largely disappearing.

2.2.2.3 Changing values and pollution

Along with the expanding migration of people to urban
areas across the Asia-Pacific, and demands from a growing
middle class for greater services, pollution has become a
major issue influencing health and changing values across
the region (Abasolo et al., 2007, 2008; Bickerstaff, 2004;
C. K. Chan & Yao, 2008; Clark et al., 2014; State of the
Tropics, 2014; Zheng et al., 2008). Values have been
affected by community perceptions of the health risks from
pollution in the region (UNESCAP, 2005). Slovic et al. (1980)
identified two psycho-social factors that characterise those
risks most commonly impacting on individuals’ views. The
first is the “dread factor”: risks perceived as uncontrollable,
potentially catastrophic, dangerous to future generations
and involuntary. The second is the “unknown factor” or
risks perceived as difficult to observe, unfamiliar and not
fully known to science. Nuclear power scores highly for
both factors, while air pollution scores highly on the first
(Bickerstaff, 2004).

Perceived risks can lead people to fear rather than value the
environment as a source of benefits. For example, where
smog occurs in China, both visitors and residents perceive
places as less attractive (C. K. Chan & Yao, 2008; Li et al.,
2015). Where radioactive exposure has occurred in Japan
and the Pacific (Barker, 2012; Huang et al., 2013), people
are reluctant to eat local foods, fear for their children living in
the environment, and devalue the worth of land near nuclear
facilities, even where radioactive exposure has not occurred
(Zhu et al., 2016). Where transboundary haze occurs in
Singapore, Malaysia and Indonesia, public concern rises
about air pollution impacts on health, with risks linked to the
expansion of palm-oil plantations and burning of forests (T.
Forsyth, 2014).

This regional level of concern is supported by the World
Health Organization (WHO), which found that of the

3.7 million premature deaths globally attributable to
outdoor air pollution, 2.67 million (72 per cent) occur in the
Asia-Pacific (WHO, 2014). This estimate reflects the very
significant role of air pollution in cardiovascular illness and
premature deaths (United Nations, 2016b).
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2.2.3 Living in harmony with
nature

The concept of ‘living in harmony with nature’ has, throughout
history, been fundamental to the culture and livelihoods of
indigenous peoples. ‘Animism’ is an integral worldview of
many indigenous peoples, where it is believed that ‘soul’

or ‘spirit” is attributed to all things (Harvey, 2005). Animism
can also comprise a substratum of popular religion in many
societies, such as Buddhism, Confucianism, Daoism,
Hinduism, or Islam (Sponsel, 2012). Animism emphasises that
humans, nature and the supernatural comprise a functional,
spiritual and moral unity through their interconnectedness

and interdependence. People hold respect, reverence and
reciprocity with nature, as expressed in symbols, myths,

and rituals (Sponsel, 2012). Rituals and ceremonies occur

at various stages of people’s lives (e.g. birth, marriage,
building of a new house, death) and during stages of
agricultural practices, as people appreciate nature’s bounty,
demonstrating their care for nature and their ancestors.

This concept of ‘living in harmony with nature’ first
appeared in formal international documents in the World
Charter for Nature at the United Nations General Assembly
(United Nations, 1982). This charter explicitly recognised
that humans are a part of nature and depend on the
functions and benefits from natural systems. This Charter
and the concept of harmony with nature were excluded
from major UN conferences and international agendas

until 2005 (Bandot, 2012). However, in 2005, the United
Nations General Assembly resolved to dedicate 2008 as
the International Year of Planet Earth, and in 2009 one

day was designated as International Mother Earth Day,
which now falls on 22 April each year. In 2009, the General
Assembly adopted a resolution on harmony with nature,
recalling the 1982 World Charter for Nature (United Nations,
2009). Responding to this resolution in 2010, at the 10™
Conference of Parties (COP) in Nagoya, Aichi, there was
agreement to establish the Aichi Targets with the Convention
on Biological Diversity (CBD) vision: ‘Living in Harmony
with Nature’. Following this new vision, the United Nations
General Assembly adopted further resolutions on harmony
with nature. These resolutions recognised that many
ancient civilisations and indigenous cultures have a deep
understanding of the interconnections between people and
nature (United Nations, 2011a, 2011b).

Some examples illustrating ‘living in harmony with nature’,
by subregion and a selection of countries, are set out below.

2.2.3.1 North-East Asia

China

The ancient Chinese concept of Feng-shui or Tian Ren
Heyi (K A\ &—), reflects conservation-oriented practices of
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nature characterised by people as part of their worldview
“human-as-part-of-nature world view” (Berkes et al., 1995).

Japan

The concept of “Shizen tono Kyosei” (H #& & D /),

or ‘Living in harmony with nature’, was put forward by

the Japanese government as a translation for a concept

of ‘Shizen tono Kyosei’ (Diaz, Demissew, Carabias, et

al., 2015). ‘Shizen’ can be translated to mean ‘nature’.
Additionally it refers to all things in the universe, including
humans. ‘Kyosei’ literally means living together, or
symbiosis. The concept stems from a Buddhist thought of
co-living and an ecological concept of symbiosis (Kurokawa,
1996). In Buddhism, everything is codependent and exists
because of the provisions of others. Thus humans and
other living and non-living entities are considered equal
(Abe, 2010). The concept is also grounded in a traditional
Japanese animistic world view, where every entity in nature
e.g. the sun, winds, animals, plants, mountains, rivers,
rocks etc., is believed to host a deity. People worship
natural entities and treat them with awe and respect. Based
on the view that people are a part of nature, a society in
harmony with nature is considered as one where people
live together with other biological organisms and the
surrounding environment in a harmonious, respectful, and
sustainable manner.

2.2.3.2 South Asia

India

The Indian Vedic philosophy emphasises the human
connection with nature. Vedism is a way of life based on
scriptures called Aranyakas, or forest books, written by
sages who lived in the forest. The scriptures Mahabharata,
Ramayana, Vedas, Upanishads, Bhagavad Gita, Puranas
and Smriti contain some of the earliest messages on
ecological balance and the need for people’s ethical
treatment of nature. They emphasise harmony with

nature and recognise that all natural elements hold divinity
(Hind, 2007).

The Indian philosophic tradition of the ‘Prakriti-Purus’
concept dates back (approx.) 3,500 years, to the days of
the Upanishads (a collection of philosophical texts for the
Hindu religion). These describe how nature and man are
complementary and one is incomplete without the other.
In ancient Hindu scriptures and seers, a Hindu way of life
allows the use of natural resources but does not support
control, or dominion over nature, and its elements, and
so the exploitation of nature for selfish gain is considered
as sacrilegious (Dwivedi, 1990). Thus living in harmony
and respect for nature is ingrained in the society through
traditional values and religious belief systems that helped
shape peoples attitudes towards nature.
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Nature and its manifestations are a part of the Sanatana
Dharma belief system. The importance of flora in Hindu
religion is reflected through tree worship, water as the
media of purification and the source of energy, and rivers
as holy mothers. The prohibition of eating meat resonates
with the idea of non-violence towards domesticated and
protected animals (Dwivedi, 1990). Different wild animals
are considered as the companion of Hindu gods and
goddesses which signify their values. For examplethe: tiger,
white swan, rat and snake are the companions of Goddess
Durga, Goddess Saraswati, God Ganesh, and Lord Shiva,
respectively.

Iran

Farhadi (1997, 2009, 2014) provides examples of how
traditional Iranians lived in harmony with nature by showing
holy respect. For example, traditional local people respected
water and peacefully collaborated on irrigation and farming.
They selected a Mirab (who managed water) to distribute
the amount of available water to all areas (Farhadi, 1997,
2009, 2014). Beneath Iran’s arid desert lies a network of
ancient water tunnels, known as ‘Qanat’, an ingenious
system for tapping underground water invented in Iran
(approx.) 3,000 years ago (Wulff, 1968). This ancient water
infrastructure was developed in response to the prevalent
arid and semi-arid conditions, and consists of underground
channels that transfer extra water from underground
reservoirs located in the highlands to the plains by using
gravity (Motiee et al., 20006).

Another example Farhadi (1997, 2009, 2014) highlights is
the role of women’s organizations, known as ‘Vareh’, that
were engaged in activities ranging from: dairy production
and animal husbandry to local participatory management.
These women’s organizations were distributed across Iran’s
villages and nomadic communities. Farhadi (1997) estimated
that at least two million Iranian women were active members
in approximately 400,000 Vareh organizations across Iran in
1955. Vareh had social and economic functions for Iranian
women, by providing opportunities for them to contribute to
supporting their families.

2.2.3.3 South-East Asia

Thailand

In Thailand, the Karen people’s reverence and connection
with the forests is expressed through the tying of the
umbilical cord of a newborn baby to a tree to establish a
mutual connection between them and nature. It is prohibited
to cut down that tree, resulting in at least the number of

the village’s population of trees being protected. These
forest-centered values are represented in their local saying
“No forest, no life”, demonstrating their recognition that
their life depends on the ecosystem functions and services



of the forests, including foods, soil conservation and water
provision (Rattanakrajangsri et al., 2017).

Indonesia

The ‘Dayak Jalai’ people have coexisted in harmony with
nature for thousands of years, in the forbidden rainforests
(Tana Olen) of East Kalimantan, Borneo. They believe that
the entire universe is ruled by God, who has a soul and
spirit that must be maintained and respected. Thus, human
beings are required to request permission from God for

the use of nature (Lakon et al., 2013). This approach has
led to the effective maintenance of human and nature
relationships, including people in this area rarely selling
their land.

Philippines

In the Philippines a large population follows the Catholic
religion. Pope Francis’s Laudato Si (2015) refers to the earth
as a common home like our sister and our mother. This

text refers to harming the environment as being equivalent
to damaging familial relationships, while forgetting our
interconnectedness with the earth (Pope Francis, 2015).

2.2.3.4 Western Asia

Iraq

Eastern civilisations have historically prioritised living

in harmony with nature (Ozensel, 2013). Iraq has been
inhabited for thousands of years by humans who lived

in harmony with nature, alongside countless human
developments. Over the last decades, 90 per cent of the
Iragi marshlands located in the area that flows into the
Persian Gulf were turned into barren drylands because of
unsustainable policy decisions, unsustainable urbanization
and development projects, war, conflicts, local situations,
and Turkey’s Southeastern Anatolia Project (Adriansen,
2006; Unver & Olcay, 2001).

2.2.3.5 Oceania

Australia

At the time of colonisation of Australia, in 1788, indigenous
peoples had lived there for tens of thousands of years. They
spoke (approx.) 260 distinct languages and 500 dialects
(Horton, 1996). Generally indigenous Australians, often
known as Aboriginal and Torres Strait Islanders, were semi-
nomadic, living in small family groups with a defined territory
which they moved across following seasonal changes.
They believed that the physical environment of each local
area was created and shaped by the actions of spiritual
ancestors who travelled across the landscape. Living and
non-living things existed as a consequence of the actions
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of the ‘dreaming ancestors’ (Dudgeon et al., 2010). Milroy
(2008) spoke about the importance of land as part of the
Dreaming: “We are part of the Dreaming. We have been

in the Dreaming for a long time before we are born on this
earth and we will return to this vast landscape at the end of
our days. It provides for us during our time on earth, a place
to heal, to restore purpose and hope, and to continue our
destiny” (Milroy, 2008, p. 414).

2.2.4 Drivers affecting changes in
values and value systems

Changing values and value systems are influenced by a
diverse range of drivers across the Asia- Pacific. Drivers of
value change can be categorized as: economic, biophysical,
socio-cultural, holistic approaches and health (Pascual et
al., 2017). These drivers often interact and vary across the
Asia-Pacific. The World Values Survey? (1981-2015) involved
a global network of social scientists who investigated
changes in values and their impact in 100 countries
(Inglehart & Welzel, 2005). The survey found that norms
related to marriage, family, gender and sexual orientation
have changed significantly, with aimost all advanced
industrial societies moving in the same direction and at a
similar speed. Simultaneously, the survey found a growing
divergence between the prevailing values in low-income
countries and those in high-income countries. This result
is highly relevant to the Asia-Pacific which has a mix of
high income countries, such as Australia, Japan and New
Zealand and low-income countries located in the South-
East Asia, North-East Asia and South Asia subregions.
This divergence in drivers affecting responses to changes
in values, highlights the complexities of interactions across
the region that influence the provisioning services of nature
(Inglehart & Welzel, 2005).

2.2.4.1 Economic drivers of value
change

Myanmar (formerly Burma)

The challenges of rapid political and economic change
are driving biophysical and community values changes

in Myanmar (South-East Asia). For example, many
subsistence communities rely heavily on mangroves for
their primary protein in the form of shellfish, prawns and
fish (Bandaranayake, 1998; H. T. Chan, 1986; Spalding et
al., 2010). Mangroves provide key nursery habitats, food
and timber, waste water treatment, nutrient cycling, erosion
and sediment control and coastal stabilisation (Linden &
Jernelov, 1980). Analyses after the 2004 Asian tsunami
found that dense mangrove and coastal forests greatly

2. www.worldvaluessurvey.org
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mitigated wave damage in many areas (Alongi, 2008), thus
improving the likelihood of human survival.

Rapid political, economic and policy reforms that promote
private and foreign investment are impacting Myanmar’s
mangrove forests, such as the Ayeyarwady Delta and the
critically endangered sub-population of the Ayeyarwady
dolphin. Additionally they impact important natural resources
which maintain rural livelihoods, fertile farmland and fisheries
for an estimated 7.7 million people. For example, between
1978 and 2011 there has been an estimated mangrove loss
of 64 per cent (E. L. Webb et al., 2014). These reforms have
increased interest from overseas investors and multi-national
companies and begun transforming Myanmar’s biophysical
resources. The mangrove forests of the Ayeyarwady

Delta are among the areas targeted with agro-industrial
companies expressing an interest in purchasing land for
large-scale plantations. For example replacing forests with
sugar planations for the export market. These drivers of
economics, policy and incentives have negatively influenced
the values of those relying on the mangroves for survival,
bringing profound social, political and economic changes
(State of the Tropics, 2014).

Japan

As Japan has become wealthier, citizens’ values have
been shown to change from valuing material goods, to
values which prioritise non-material well-being. Increasingly
Japanese people are preferring a sense of fulfilment, as
opposed to material wealth. In an annual opinion poll by
the Cabinet Office, Japanese citizens were asked whether
they would place more value on material richness, or non-
material well-being, such as a sense of fulfilment and a
relaxed lifestyle. The results of the poll, conducted in 2017
(Cabinet Office Government Of Japan, 2017) found that
62.6 per cent of respondents, indicated that they preferred
non-material well-being, while 29.2 per cent responded that
they prioritised material richness. This result represents a
changing trend in values. In the 1970s survey, more people
indicated that they aspired to material richness. Then in the
1980 survey, the number of people preferring non-material
well-being, exceeded those preferring material richness.

[t should be noted that many Japanese people tend to
prioritise non-material well-being, as they have satisfied
their material wealth needs (Cabinet Office Government Of
Japan, 2017).

2.2.4.2 Biophysical drivers of value
change

The Asia-Pacific is renowned for its wide variation of
cultures and values. Examples of biophysical drivers
responsible for value changes in rapidly urbanizing areas
can be seen in Japan and the Philippines. Abasolo et al.
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(2008) utilised a questionnaire (n=167) to measure people’s
values, perceptions and attitudes towards ecosystem
services in urban areas of Japan and the Philippines, with
differences found in perceptions and attitudes between
these two cultures. The Filipino respondents assigned the
highest importance, from 1-5, to air pollution, greenhouse
gas reduction, habitat provision, food provision and

flood protection. Japanese respondents allotted higher
importance, 1-5, to air pollution, water supply, greenhouse
gas reduction, water pollution control and the mitigation

of heat island effect. The common ecosystem services of
concern that were common to the Philippines and Japan
were: air pollution control, greenhouse gas reduction,
water pollution control, and heat island mitigation. Differing
levels of importance allocated to value systems have been
shown between these two countries, with some of these
differences being attributed to culture, while others may be
influenced by the environment itself (Abasolo et al., 2008).

2.2.4.3 Economic, biophysical and socio-
cultural interacting drivers of value
change

Values and their interpretation depend on valuation contexts
and whose values are elicited. Tisdell et al. (2005) studied the
value of endangered mahogany gliders in Brisbane (Australia)
and estimated the willingness of the community to pay to
maintain a viable glider population and habitat for 100 years.
On average, the respondents of the study were willing to

pay one-off donations to conserve the glider at a range of
AU$24.99 to AU$35.66. Using the same sample (n= 204) of
Brisbane residents, Tisdell et al. (2007) studied the relative
influence of the degree of species endangerment and stated
likeability on individual’s allocation of funds to conserve

24 Australian wildlife species (mammals, birds, and reptiles).
Their results suggest that the public allocation of funds to
conserve wildlife species is sensitive to information about the
conservation status of species rather than to factors related
to species likeability. Tisdell & Wilson (2006) also found

that respondent’s willingness to allocate funds to conserve
species is not related to their economic values but to the
policy context, suggesting that a poorly known species in
remote areas may obtain much less conservation support
than they deserve. Pandit et al. (2015) reviewed 76 studies
of non-market valuations of threatened species and cited the
Jakobsson & Dragun (2001) study that estimated the value
of the Leadbeater’s possum (Gymnobelideus leadbeateri)

in Victoria, Australia. The value of the Leadbeater’s possum
was found to be three times higher than the value generated
from timber sales found in its habitats.

Economic value changes have been demonstrated by
local community actions motivated by socio-cultural and
biophysical changes to the urban landscape. These drivers
of change have led to increases in the economic value



of properties in urban areas. For example in Australia, a
local community restored the ecological function of urban
drainage systems by developing a ‘Living Stream’. They
incorporated biodiverse structural plant communities, which
supported a meandering river ecosystem (J. Fisher, 1998).
This restoration work has increased the economic value

of the properties in comparison to other areas within the
region. Incorporated into the development of the ‘Living
Streams’ were consultations with indigenous people

who valued the project as it provided habitat for culturally
significant turtles (J. Fisher, 1998). The increase in property
values demonstrates that people value, and are willing to
pay, more to live in habitat-rich environments, which not only
improve the natural environment but also provide a healthier
environment for the waterway and those living in the area
(Polyakov et al., 2016).

In an attempt to value the economic benefit of nature to
residents in Perth, Pandit et al. (2014) found that higher

tree canopy cover on street verges, compared to any other
areas surrounding the property, increases the property price.
These results signify the importance of a particular form of
urban environment and its physical location in generating or
changing economic value.

2.2.4.4 Human health as a driver of
value change

Managing the effects of hazardous substances on people
and the environment are, at times poorly developed, in
some areas of the region. Information is neither available

nor accessible about “the safety of tens of thousands of
chemicals on the market; the potential sources of exposure
to substances with known and unknown hazards; the
amount of human exposure to hazardous substances; and
the impacts of exposure to a large number of hazardous
substances starting from conception” (Tuncak, 2015, pt. 98).

For example, the nuclear cycle in the Asia-Pacific drives
changes in values, away from perceived benefits towards
perceived risks from the environment, across the region.
Nuclear pollution has occurred at numerous sites as a result
of weapons use and testing (Cordonnery, 2014; Leschine,
2014); uranium mining (Hart et al., 2015; Marsh, 2013);

and accidents and incidents in nuclear power plants (Marui
& Gallardo, 2015; Wheatley et al., 2016). The nuclear

cycle drives other activities that are perceived as high risk,
including ocean transport of radioactive material (Van Dyke,
2014) and waste disposal (Hinman et al., 1993). Community
anxiety surrounding nuclear pollution occurs in many parts
of the region including: Taiwan, China (J.-C. Ho et al., 2014);
Hong Kong, SAR (Mah et al., 2014); Japan and the USA
(Hinman et al., 1993), Pacific Islands (Barker, 2012) and

has been exacerbated by the 2011 Fukushima accident,
particularly among women (Aldrich, 2013; Morioka, 2014).
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The Asia-Pacific contains nine of the fourteen main sites
where over 500 atomic weapons were tested between 1945
and 1980 (Simon & Bouville, 2015). All sites, except Monte
Bello, are the traditional homelands of indigenous peoples
who were affected by fallout, including: Uygur at Lop Nor,
Australian Aborigines at Maralinga, and Pacific Islanders in
the Marshall, Christmas, Johnston and Malden Islands.

From 1977 to 1980 the United States government
conducted a partial clean-up in the Marshall Islands,
including stockpiling topsoil within a concrete dome,
Enewetak Atoll, that has since cracked (T. Hamilton, 2013;
Okney, 2014). Additionally they sunk 24 vessels that were
tested for durability during explosions in the lagoon of Bikini
Atoll, these are an ongoing source of pollution (Wang et al.,
2011). The Marshall Islands people continue their struggle
to restore contaminated lands and recover the legacy of
impacts of the 67 tests on their health, their lands, their
social and cultural lifeways, and their livelihoods, including
through inventing an entire new vocabulary to describe birth
defects (Barker, 2012). The safety of local foods is still not
trusted and the US Government continues to provide food
parcels to Bikini and Enewetak (Office of the Law Revision
Council of the House of Representatives, 2007) (Case Study
Box 2.1).

2.2.4.5 Indigenous peoples and local
communities’ as drivers of value change

Indigenous peoples and local communities often hold
different knowledge systems that involves perspectives
and values based on local learning-by-doing practices

of managing resource use. There is a diversity of local

or traditional practices for bio-diversity and eco-system
management. These include multiple species management,
resource rotation, succession management and landscape
patch management (Berkes et al., 2000), where they can
enable local communities and institutions to adapt strategies
and develop and apply plans and actions. Indigenous
peoples and local communities’ values can be integrated
and adapted, for example, with scientific knowledge, tools,
sustainable policy and actions. This can lead to modifying
or transforming existing behaviours and norms towards
adaptive actions and so changing peoples’ values (see
previous Asian case studies).

For example, understanding the values and beliefs of
Australian indigenous peoples has been found to be

crucial prior to the commencement of any ecosystem
management activities. This includes their knowing and
being of place, customs and spirituality within complex
natural and cultural landscapes. Environmental programs
often involve combining traditional with western practices
that expand understandings and valuing of landscapes (Ens
etal., 2015).
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Box 2 @ CASE STUDY: Marshall Islanders: struggling to survive on homelands devastated

by nuclear weapons. (Takala, 2017).

Location: Enewetak Atoll, Republic of the Marshall
Islands

Indigenous traditional leader: Mores Abraham, oral
presentation, February 2017

“Right now on Enewetak, we are living in a very sad situation.
Remaining on our homeland, islands inhabited by our ancestors
for thousands of years, means sleeping with poison* and eating
poisoned foods. We have no opportunities to support our
families as the local copra processing plant refuses to accept our
coconuts because of the bomb tests. Things are getting worse
and the US* does not think about us and our hardships.”

“The most fertile fishing grounds on the atoll have always been
at Runit Island. Yet this island now holds [the] Cactus Dome***, a
concrete tomb full of nuclear waste. The fishing grounds are still
fertile, but now the tomb is leaking. Are the fish safe to eat? We
don’t know. We don't have a choice but to fish there, as fishing
is very difficult on the southern islands where we are forced

to live***.”

Women in Business, Samoa, provides an example of
changing values and social structures developed to
empower and equip rural families to cultivate sustainable
businesses while honoring indigenous tradition®. Women
weaving mats from the Pandanus plant have developed
into small businesses. These provide a role for everyone in
the family to sustain the business starting with the planting
of the crop, then harvesting and cleaning of the Pandanus.
This has empowered rural families to sustain ventures which
maximise farm-based resources (IGES, 2017).

Local knowledge-based industrial innovation is emerging

in many Asian developing countries. For example,
approaches are being trialed to connect small scale
producers with supermarkets. Some are unique to Asia, for
example government-sponsored interfaces and services
that link farmers to modern markets. This model has

been demonstrated to be environmentally friendly and
eco-efficient and is leveraging off community values and
knowledge (United Nations, 2016a).

2.2.4.6 Utilising the benefits of
traditional medicines to support health
and well-being

Many communities have been shifting towards more nature
based products, such as health foods and traditional

3. http://www.womeninbusiness.ws/
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“The United States provides us with quarterly food shipments.
We used to receive enough to survive but now the food
assistance is less and less each quarter. Now, the white rice,
white flour, and tinned meats only last for a month or so. When
that food runs out, we have no choice but to gather local foods
from the northern islands.”

“We are very sick. In the past three months, nine of our family
members have passed away including my twelve-year-old
nephew. We have to take matters into our own hands. Recently
we appealed to a Japanese NGO to conduct health check-ups.
They came to our island and found many people with swollen
thyroids, and high readings of poison, even in our homes.”

*  There is no word in the Marshallese language for radiation caused
by nuclear bombs. The word ‘poison’ refers to radiation.

** The United States conducted 67 nuclear and thermonuclear bomb
tests in the Marshall Islands between 1946 and 1958, with 43
bombs detonated at Enewetak Atoll.

** The United States considers Cactus Dome to be a low-level
nuclear waste storage site.

“***The US ‘cleaned’ three of the southern islands with the northern
islands remaining off-limits due to excessive contamination.

medicines. The use of traditional knowledge for herbal
medicines among regions of the Asia-Pacific is rich, for
example, the Kani tribes of the forests of the Western Ghats
region of India possess knowledge of a large number of
wild plants that have helped them to survive for generations
(Matsuoka, 2015)*. The use of traditional medicines for
health outcomes is practiced across the Asia-Pacific e.g.
Chinese traditional medicinal practices (S.-L. Chen et

al., 2016).

Increasingly, Western societies, such as Australia, have
come to value traditional medicines. However, high level
debates are occurring across policy developers and the
western medical fraternities questioning the benefits and
the large scale uses of traditional medicines amongst the
general population (Baggoley, 2015).

2.2.5 Implications of changes in
value systems to public policy

Value systems are influenced by the interconnections of
rapidly changing events occurring across the Asia-Pacific.
Migration, intergenerational change and political situations
are just some of the influences on changing values. As such
shifts occur they trigger changes in ecological and cultural
states, all of which influence public policy.

4. http//www.wipo.int/ipadvantage/en/details.jsp?id=2599
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Change in value systems does act as a driver of change

for public policy development. The evolution of community-
based natural resource governance in the Asia-Pacific is an
example of the growing recognition of local norms, values
and beliefs in managing natural resources. It is the reflection
of higher values being placed on local knowledge and
practices by private enterprise, governments and decision
makers. The growing evidence of the influence of these
values can be seen in the rise of the consumer demand for
process and products that are ‘certified organic’,’ fair-trade’
and ‘green- eco-friendly’ (Commonwealth of Australia,
2016; D’Souza et al., 2006). Such emerging trends are
observed more in countries such as Japan, Australia, New
Zealand, South Korea, indicating higher values being placed
by consumers on pro-social and environmental production
processes. These consumer sentiments are then reflected in
national or international policies that materialise the changed
value system. For example, Japan and New Zealand
developed a policy in 2006 to purchase certified wood
products (European Union, 2010).

Another implication for public policy on changing value
systems, is in relation to agreements or commitments
made by the governments in international forums regarding
ecosystem, biodiversity, and local knowledge systems.

To implement such commitments, national governments
revise or introduce new policy measures. In this respect, it
is believed that the government represents the society and
their changed positions or values. The increasing multilateral
environmental agreements at regional and international
levels in recent decades are some examples. More recently,
establishing policy linked to the Sustainable Development
Goals provides an opportunity to incorporate these rapidly
changing value systems in a consistent way across the
region and internationally.

2.3 NATURE’S
CONTRIBUTIONS TO
PEOPLE

This section assesses nature’s contributions to people in
terms of biodiversity and ecosystem goods and services
provided by key ecosystems (marine, coastal and terrestrial)
in the Asia-Pacific. It builds on the IPBES framework

to provide interlinkages between nature’s contributions

and people.

Here, we define different categories and types of ecosystem
goods and services associated with marine, coastal and
terrestrial ecosystems in the region. Table 2.1 presents the
18 categories of nature’s contributions to people (NCP) used
in this IPBES assessment (IPBES, 2017). There has been

an array of classification systems for ecosystem benefits or
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contributions, such as those of the Millenium Assessment
(MA), The Economics of Ecosystems and Biodiversity
(TEEB), and the Common International Classification of
Ecosystem Services (CICES). The NCP approach of IPBES
grows on the overall scientific knowledge that has evolved
through these efforts. The most influential classification
has been the MA system: supporting, provisioning,
regulating and cultural. Later in the TEEB and CICES
systems, supporting services were treated as properties of
ecosystems, and habitat maintenance services that were
associated with provisioning services (Haines-Young &
Potschin, 2013) or placed as a separate category (TEEB,
2010). The NCP classification focuses on “contributions” in
lieu of “benefits” to people, involving three broad groups:
regulating, material (e.g., formerly provisioning services)
and non-material (e.g., formerly cultural services). The 18
inclusive NCP categories might be associated with more
than one group. For detailed descriptions for individual
categories, please refer to IPBES/5/INF/24 (IPBES, 2017).

We assess the status and heterogeneity of ecosystem
goods and services in the Asia-Pacific. In order to
demonstrate the heterogeneity of ecosystem goods and
services across the region, we provide case studies that
highlight geographical and cultural differences in the
production and use of ecosystem goods and services. We
conclude this section by providing a summary of economic
values of these contributions to the people.

2.3.1 Status and trends of
biodiversity and ecosystem goods
and services

2.3.1.1 Nature’s contributions to people
for environmental regulation

Material benefits (or provisioning services) are included as
the products of nature. For example, food, milk, fibre, timber
etc. from terrestrial ecosystems, fish and other seafood
from marine and coastal regions. These material benefits
fulfil basic human needs for nutrition, shelter, energy and
safety. Regulating and cultural services are less tangible
than ‘provisioning’. Regulating services are essential to the
production of provisioning goods and services. Regulating
services are as important as provisioning services to the
livelihoods of people. They also provide direct benefits such
as flood mitigation and reduce risks/impacts from natural
disasters. Cultural services fulfil aesthetic needs and provide
recreational opportunities.

Forest management for the protection of soil and water

Estimating the trends and status of hydrological ecosystem
services across the Asia-Pacific is difficult and complex,
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Table 2 @ The 18 categories of nature’s contributions to people used in IPBES assessments.

11

12
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Reporting categories of

nature’s contributions
to people

Habitat creation
and maintenance

Pollination and dispersal of
seeds and other propagules

Regulation of air quality

Regulation of climate

Regulation of
ocean acidification

Regulation of freshwater
quantity, flow and timing*

Regulation of freshwater
and coastal water quality

Formation, protection and
decontamination of soils
and sediments

Regulation of hazards and
extreme events

Regulation of organisms
detrimental to humans

Energy

Food and feed

Brief explanation and some examples

The formation and continued production, by ecosystems or organisms within them,

of ecological conditions necessary or favourable for organisms important to humans
to live in. E.g. nesting, feeding, and mating sites for birds and mammals, resting and
overwintering areas for migratory mammals, birds and butterflies, nurseries for juvenile
stages of fish and refuge for fish and invertebrates

Facilitation by animals of movement of pollen among flowers, and dispersal of seeds,
larvae or spores of organisms important to humans

Regulation (by impediment or facilitation) by ecosystems, of CO,/O, balance, O,
for UV-B absorption, levels of sulphur oxide, nitrogen oxides (NOx), volatile organic
compounds (VOC), particulates, aerosols

e Filtration, fixation, degradation or storage of pollutants that directly affect human
health or infrastructure

Climate regulation by ecosystems (including regulation of global warming) through:

* Positive or negative effects on emissions of greenhouse gases (e.g. biological carbon
storage and sequestration; methane emissions from wetlands)

* Positive or negative effects on biophysical feedbacks from vegetation cover to
atmosphere, such as those involving albedo, surface roughness, long-wave radiation,
evapotranspiration (including moisture-recycling)

¢ Direct and indirect processes involving biogenic volatile organic compounds
* Regulation of aerosols and aerosol precursors

Regulating, by photosynthetic organisms (on land or in water), of atmospheric CO,
concentrations and so seawater pH, which affects associated calcification processes
by many marine organisms important to humans (such as corals)

Regulation, by ecosystems, of the quantity, location and timing of the flow of surface
and groundwater used for drinking, irrigation, transport, hydropower, and as the
support of non-material contributions (NCP 15, 16, 17)

Regulation of flow to water-dependent natural habitats that in turn positively or
negatively affect people downstream, including via flooding (wetlands including ponds,
rivers, lakes, swamps)

Modifying groundwater levels, which can ameliorate dryland salinization in
unirrigated landscapes

Regulation - through filtration of particles, pathogens, excess nutrients, and other
chemicals — by ecosystems or particular organisms, of the quality of water used directly
(e.g. drinking) or indirectly (e.g. aquatic foods, irrigated food and fibre crops, freshwater
and coastal habitats of heritage value)

Sediment retention and erosion control, soil formation and maintenance of soil structure
and processes (e.g. such as decomposition and nutrient cycling) that underlie the
continued fertility of soils important to humans. Filtration, fixation, degradation or
storage of chemical and biological pollutants (pathogens, toxics, excess nutrients) in
soils and sediments that are important to humans

Amelioration, by ecosystems, of the impacts on humans or their infrastructure
caused by e.g. floods, wind, storms, hurricanes, seawater intrusion, tidal waves,
heat waves, tsunamis, high noise levels Reduction, by ecosystems of hazards like
landslides, avalanches

* Regulation, by ecosystems or organisms, of pests, pathogens, predators,
competitors, etc. that affect humans, plants and animals, including e.g.:

* Regulation by predators or parasites of the population size of non-harmful important
animals (e.g. large herbivore populations by wolves or lions)

* Regulation (by impediment or facilitation) of the abundance or distribution of
potentially harmful organisms (e.g. venomous, toxic, allergenic, predators, parasites,
competitors, disease vectors and reservoirs) over the landscape or seascape

e Removal of animal carcasses and human corpses by scavengers (e.g. vultures in
Zoroastrian and some Tibetan Buddhist traditions)

* Regulation (by impediment or facilitation) of biological impairment and degradation of
infrastructure (e.g. damage by pigeons, bats, termites, strangling figs to buildings)

Production of biomass-based fuels, such as biofuel crops, animal waste, fuelwood,
agricultural residue pellets

Production of food from wild, managed, or domesticated organisms, such as fish,
beef, poultry, game, dairy products, edible crops, mushrooms, bushmeat and edible
invertebrates, honey, edible wild fruits and tubers

Production of feed for domesticated animals (e.g. livestock, work and support animals,
pets) or for aquaculture, from the same sources

Type of

contribution

Regulating
service

Regulating
service

Regulating
service

Regulating
service

Regulating
service

Regulating
service

Regulating
service

Regulating
service

Regulating
service

Regulating
service

Material

Material
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Reporting categories of | Brief explanation and some examples Type of
nature’s contributions contribution
to people
13  Materials and assistance ® Production of materials derived from organisms in crops or wild ecosystems, for Material
construction, clothing, printing, ornamental purposes (e.g. wood, fibres, waxes,
paper, resins, dyes, pearls, shells, coral branches).
 Direct use of living organisms for decoration (i.e.ornamental plants in parks and
households, ornamental fish), company (i.e. pets), transport, and labor (including
herding, searching, guidance, guarding)
14 Medicinal, biochemical and ¢ Production of materials derived from organisms (plants, animals, fungi, microbes) Material
genetic resources used for medicinal and veterinary purposes
* Production of genes and genetic information used for plant and animal breeding
and biotechnology
15  Learning and inspiration Provision, by landscapes, seascapes, habitats or organisms, of opportunities for the Non-material
development of the capabilities that allow humans to prosper through education,
acquisition of knowledge and development of skills for well-being, scientific
information, and inspiration for art and technological design (e.g. biomimicry)
16  Physical and Provision, by landscapes, seascapes, habitats or organisms, of opportunities for Non-material

psychological experiences physically and psychologically beneficial activities, healing, relaxation, recreation,

leisure, tourism and aesthetic enjoyment based on the close contact with with nature.
E.g. hiking, recreational hunting and fishing, birdwatching, snorkeling, gardening

17  Supporting identities Landscapes, seascapes, habitats or organisms being the basis for religious, spiritual, Non-material

and social-cohesion experiences

Provisioning of opportunities by nature for people to develop a sense of place, purpose,
belonging, rootedness or connectedness, associated with different entities of the living

world (e. g. cultural and heritage landscapes, sounds, scents and sights associated
with childhood experiences, iconic animals, trees or flowers)

Basis for narratives and myths, rituals and celebrations provided by landscapes,
seascapes, habitats, species or organisms (e.g. sacred groves, sacred trees,

totem animals)

Source of satisfaction derived from knowing that a particular landscapes, seascape,
habitat or species exist in the present

18  Maintenance of options

Capacity of ecosystems, habitats, species or genotypes to keep human options open

Non-material

in order to support a later good quality of life. Examples include:

* Benefits (including those of future generations) associated with the continued
existence of a wide variety of species, populations and genotypes

® Future benefits (or threats) derived from keeping options open for yet unknown
discoveries and unanticipated uses of particular organisms or ecosystems that
already exist (e.g. new medicines or materials)

* Future benefits (or threats) that may be anticipated from on-going biological evolution

(e.g. adaptation to a warmer climate, to emergent diseases, development of
resistance to antibiotics and other control agents by pathogens and weeds)

* Hydrological NCP are fundamentally conceived as regulating NCP, because the primary impact of ecosystems on water is the modification of

its flows, not the creation or breakdown of water molecules.

partly because of the lack of disaggregated data that

is available on different categories of hydrological
services. Brauman et al. (2007) proposed that hydrologic
ecosystem services include five broad categories:
improvement of extractive water supply, improvement
of in-stream water supply, water damage mitigation,
provision of water related cultural services, and water-
associated supporting services. Among these, water
damage mitigation is the ‘hydrological regulating
services’, which includes ecosystem mitigation of flood
damage, of sedimentation of water bodies, of saltwater
intrusion into groundwater, and of dryland salinization
(Brauman et al., 2007). Precipitation, soil moisture,

and total water storage (TWS) in river basins are

vitally important for sustaining ‘hydrological regulating

services’. Extreme climatic events (such as precipitation
and drought), and increasing demand for fresh water
affects the hydrological services in the region. For
example, in the Ganges and Brahmaputra-Meghna river
basins in South Asia, Khandu et al. (2016) found, that
despite the lack of long-term statistically significant
precipitation trends, there has been a significant decline
in rainfall (9.0 +4.0 mm/decade) over the Brahmaputra-
Meghna River Basin from 1998 to 2014. Both river
basins exhibit a rapid decline of TWS from 2002 to

2014 with some upward trend in the Ganges Basin from
2010 onward (Figure 2.2). The impact of human water
consumption on TWS appears to be considerably higher
in the Ganges, when compared to Brahmaputra-Meghna
river basin.
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Figure 2 @ Cumulative sums of basin-averaged monthly rainfall, soil moisture,
and Gravity Recovery and Climate Experiment total water storage changes
in the @ Ganges, and (® Brahmaputra River Basins. Source: Khandu et al. (2016).
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Figure 2.3 presents the proportion of forest area managed
for soil and water protection by the amount of forested area
(forests + woodlands, Panel A) and by the total land area

of the country (Panel B) for a set of countries in the Asia-
Pacific. In Panel A, the proportion of forest area managed
for soil and water over the years is weighted using forested
area reported for 2015, hence if there has been reduction

in total forested area in 2015, compared to earlier years in a
specific country (e.g. Cambodia), the proportion of forested
area allocated for soil and water protection exceeded

100 per cent. It reflects the fact that the forested area in
those countries have reduced sharply over the years. These
figures have clearly shown the trend in forest management
with an emphasis on soil and water protection in these
countries, however the trend is not encouraging for all
countries. For example, Japan and China have shown
steady progress in managing increasingly more forest areas
to protect soil and water, while Cambodia and Timor-Leste
have shown the opposite trends.

88

oo} (o2} o ~ o ® <
o o - - - - -
o o o o o o o
N N N N N N N
@ D o - o el <
o o - - - - —
o o o o o o o
Y Y 1Y 39 Y Y 1Y

Regulation of climate

Climate regulating services are among the basic life-
supporting services. They do not appear on conventional
balance sheets, but they are equally essential for the
survival of modern economies. Quantifying climate services
remains an ongoing challenge. The value of climate
regulation services’ contribution to the maintenance of
ecosystems depends on existing carbon stocks and
ongoing ecosystem-atmosphere greenhouse gases (GHGs)
exchange (Anderson-Teixeira et al., 2012). Emissions of
methane (CH4) as a greenhouse gas contributing to global
warming is a side-effect of agricultural activities and land
use changes (Garnett, 2011). Figure 2.4 and 2.5 represent
the methane emissions from two sources — agriculture and
land use changes, respectively. The emission of methane in
the southern Asia region is mainly attributed to agriculture.
Moreover, The Food and Agriculture Organization of the
United Nations (FAO) statistics on emissions of methane
due to land use change, do not show a clear trend in
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Figure 2 @ @ Proportion of forest area managed for soil and water protection in different
years compared to forested area (forests + woodlands) in 2015 for selected
countries; @ Proportion of forest area managed for soil and water protection in
different years compared to total land area in selected countries.

The graph in Panel A uses the total forest area in 2015 as the baseline. Thus the percentages are greater

than 100 in 1990, 2000 and 2005 for Cambodia, and in 2000 and 2010 for Thailand, when the forest area
managed for soil and water protection was greater than the total forest area in 2015. Source: FAO (2015a).
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the Asia-Pacific. This could reflect unstable development Regulation of freshwater quantity, flow and timing

pathways in land use. A study by Hergoualc’h and Verchot Global freshwater use was predicted to increase, from
(2012) found that land use change resulted in a significant 2000-2010 by 10 per cent from 2000 to 2010 (Millennium

decrease in methane emissions when peat swamp forests Ecosystem Assessment, 2005).This increase in usage
were converted for agriculture, with the exception of rice has arisen largely due to: population growth, economic
cultivation, where emissions remained high. However, the development, and changes in water use efficiency.
decrease in methane emissions is not large enough to Water withdrawal was estimated as 25 per cent of the
offset the carbon emissions that occur from increased peat continental runoff to which the majority of the population
decomposition that also occurs with land use change. had access during the year. Regional variations from
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Figure 2 @ Emissions of methane (CO,eq) from agriculture in the Asia-Pacific subregions
from 1991 -2010. Source: FAO (2016c).
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Figure 2 @ Emissions of methane (CO,eq) from land use change in the Asia-Pacific
subregions from 1991 -2010. Source: FAO (2017).
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differential development pressures and efficiency changes
during 1960-2000 produced increases in water use

of 15-32 per cent per decade (Millennium Ecosystem
Assessment, 2005).

Determining the allocated water for human uses, without
loss of ecosystem integrity, is central to an understanding
of how freshwater ecosystems support human well-being
through the range of provisioning, supporting and regulating
services. Water availability varies significantly across the

90

AUSTRALIA & NEW ZEALAND

Asia- Pacific. For example, some areas of Western Asia
are amongst the driest regions in the world. The Arabian
Peninsula receives rainfall of just 85 mm/year, and the total
annual actual renewable water resources per inhabitant is
below 10, 000 m¥inhab/yr. Across the subregion there is a
declining trend of renewable water resources (Figure 2.6)
(FAO, 20164).

According to the FAO’s (2016a) analysis of renewable
freshwater resources in the Asia-Pacific, Oceania is
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Figure 2 @ Total renewable water resources per capita (m*/inhabitant/year) for some
countries in Western Asia from 1997 to 2017. Source: FAO (2016a).
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the driest subregion with only 2 per cent of the world’s
annual renewable freshwater resources. It is, however,

the region where renewable freshwater per person is the
largest—81,000 litres per day—due to a low population
density. However, there are large differences regionally

and within countries. In Australia, the population is often
concentrated in areas where water is already scarce. By
comparison, the Asian subregions have some of the lowest
volumes of renewable freshwater resources per person:
7,550 litres per day. China uses 5,500 litres per person per
day, but with notable differences between the dry north and
the humid south. India uses only 4 200 litres per person
per day, again with significant differences between the dry
northwest and the wetter east.

The total exploitable water resources (also called
manageable water resources or water development
potential) are those considered to be available for
development, taking into consideration factors such as:
the economic and environmental feasibility of storing

flood water behind dams, extracting groundwater, the
physical possibility of storing water that naturally flows out
to the sea, and minimum flow requirements (navigation,
environmental services, aquatic life, etc) (Figure 2.7) (FAO,
2016a). Lebanon and the occupied Palestinian territory are
among the driest countries in Western Asia (El-Fadel et

al., 2000).

2.3.1.2 Production of food, fuel,
medicine, and materials

Production of grain and livestock

Agricultural productivity in the Asia-Pacific has increased

a little faster than population growth in recent decades,
resulting in an increase in per capita food availability (FAO,
2014). In the past 50 years, crop production and animal
production have expanded across the region. Figure 2.8
shows the improvement of crop productivity in Asia-

Pacific subregions (FAO, 2016b). The adoption of intensive
cropping practices, such as multiple cropping with reduced
fallow periods and the expansion of arable land, positively
resulted in the growth of crop production (FAO, 2014). In
the Asia-Pacific, the annual growth rate of crop productivity
is most evident in Eastern Asia (2.6 per cent), while that of
Oceania is 0.7 per cent. Meanwhile, Oceania and South-
Eastern Asia have expanded harvested areas of crops with
an annual average growth rate of 1.8 per cent and 1.6 per
cent, respectively (FAO, 2016b). Such an expansion of
agricultural land and highly intensive production systems
may have caused significant declines of species habitat and
biodiversity loss, while it increases food and rural livelihood
security (Polasky et al., 2011; Reidsma et al., 2006).

Cereals (eg. rice, wheat, maize) are important source
of energy for human beings. Eastern Asia is the largest
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Figure 2 @ Annual total exploitable water resources for Lebanon and Occupied Palestinian
Territory from Western Asia subregion from 1997 to 2012. Source: FAO (2016a).
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Figure 2 @ Crop productivity in the Asia-Pacific region, 1961-2014.

Source: FAOSTAT (2016b).
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supplier of cereals in the world, and cereal production
has increased from 1961 to 2014 (Figure 2.9). The
largest cereal production was delivered by China, with
Cambodia, Mongolia, Lao PDR and Sri Lanka expanding
their cereal cropland (FAO, 2014). Trade has played an
important role in meeting the demands for cereals and
improving food security in the region. Oceania produced
the largest amount of cereal per person and has
exported the largest amount of cereal among Asia-Pacific
subregions, while Eastern Asia, with a low production

of cereals per person, imported the largest amount of
cereals (Figure 2.10).

Production of livestock primary products (eg. meat, milk,
eggs, skin) has increased in all regions of the Asia-Pacific,
and especially rapidly in Eastern and Southern Asia over the
past 20 years (Figure 2.11). In particular, the dairy sector
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has been expanding rapidly in reponse to the increasing
demand and consumption of milk (FAO, 2014).

Figure 2.12 shows the trade quantity of livestock products
on average from 1961 to 2013. Eastern Asia imported the
largest amount followed by Western Asia, and Oceania
exported the largest amount of livestock products. Oceania
produced the largest amount of livestock products per
person and exported the largest amount of livestock
products among Asia-Pacific subregions. Eastern Asia,
with its low production of livestock products per person,
imported the largest amount of livestock products.

Fish production

The production of fisheries from ecosystems (capture
fisheries) in the Asia-Pacific was 6.38 megatonnes in 1950
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Figure 2 @ Production of grain (cereals) in the Asia-Pacific region during 1961-2014.
Source: FAOSTAT (2016b).
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Figure 2 @ Import and export of grain in the Asia-Pacific region on average from 1961
to 2013. Source: FAOSTAT (2016b).
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Figure 2 @ Production of livestock primary products in the Asia-Pacific region during
1961-2014. Source: FAOSTAT (2016b).
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Figure 2 @ Import and export of livestock primary products in the Asia-Pacific region
on average from 1961 to 2013. Source: FAOSTAT (2016b).
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Figure 2 ® Capture Fish Production in the Asia-Pacific region. Source: FAOSTAT (2016b).
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and increased to 52.45 megatonnes in 2015 (Figure
2.13) (FAO, 2016b). The average annual growth of
capture fisheries during the period was 2.8 per cent.
Throughout the period 1950-2015, the East Asian
countries of: China, Japan and the Republic of Korea
were the major contributors to capture fisheries. The
share of East Asian countries in 2015 is 46.56 per cent
of the total production in the region. The South and
South-East Asia subregions cover the most productive
ecosystems of the region, where the contribution comes
to around 32.98 per cent. In these subregions, more than
10 million people are engaged in the fisheries sector; of
which (approx.) 90 per cent are small-scale fishermen.

94

1980
1982
1984
1986
1988
1990
1992
1994
1996
1998
2000
2002
2004
2006
2008
2010
2012
2014

The South Asia share is 15.77 per cent of the total
production in 2015 while the contribution of Western
Asia is low at 2.07 per cent. The subregion of Oceania
encompasses vast areas of marine waters but accounted
for only 2.6 per cent of the total catch for the Asia-Pacific
(FAO, 2016b).

Fish and fisheries products play a major role in food and
nutritional security of the people living in the region. It is
reported that fish consumption varies from 110.7 kg per
capita per year in the Pacific Island of Tuvalu to 0.18 kg
per capital per year in Magnolia and parts of western China
(Needham & Funge-Smith, 2014).



Production of industrial round wood and wood fuel
Forest area in the Asia-Pacific accounts for 18.1 per

cent of the global area (Yasmi et al., 2010). Despite the
per capita forest area being high in some countries, the
overall region has 0.18 hectares of forest per person (FAO,
2011b). The total regional population accounts for more
than half of the global population, and the consumption of
industrial round wood is increasing because of moderate
growth in population and rapid growth in the economy
(FAO, 1997). Trends of production, export and import of
industrial round wood and wood fuel from 1961 to 2016
are illustrated in Figure 2.14. The overall trends show
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a rising production and import and export of industrial
round wood.

Almost 25 per cent of the global industrial round wood
production is in the Asia-Pacific, and this percentage has been
increasing gradually (FAOSTAT). This increased production
is accounted for by the largest producers, such as: China,
Indonesia, New Zealand, Australia and India, while Japan and
Malaysia’s production has been decreasing gradually.

The consumption of wood fuel in this region was (approx.)
56 per cent of the total world wood fuel consumption during

Figure 2 @ Production of industrial round wood in the Asia-Pacific region and its percentage
in the world production during 1961-2016. Source: FAOSTAT (2016b).
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1the 960s and 1970s (Figure 2.15). Since this time, its increasing export of industrial round wood was mainly
share has decreased to 40 per cent, in 2016. This declining attributable to New Zealand. The export of forest

trend in the production is found mainly in South-East Asia products in South-East Asia is decreasing, even though
and North-East Asia. While South-Asia has been increasing the absolute amount is still higher than other Asia-Pacific
their production and imports. Wood fuel is significantly countries. Being the world’s leading exporter of tropical
contributing, as the main source of energy for almost two wood (Yasmi et al., 2010), the Asia-Pacific’s forestry
thirds of the population in this region (FAOSTAT). sector continues to grow with the wood, forest products

and non-wood forest products trade (Figures: 2.16
The Asia-Pacific continues to increase in importance as and 2.17).
a producer and consumer of forest products. Oceania’s

Figure 2 @ Industrial round wood export and import in the Asia-Pacific region, 1961-2016.
Source: FAOSTAT (2016b).
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Figure 2  Wood fuel export and import in the Asia-Pacific region during 1961-2016.
Source: FAOSTAT (2016b).
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Provisioning medicinal and food resources

Plants have long been used for improving health and
well-being, as well as for healing and treating diseases and
sicknesses. Medicinal plants are defined as plants which
have part(s) that contain substance(s) that can be utilized
for therapeutic purposes, or, as precursors for the synthesis
of useful drugs (M. R. Kumar & Janagam, 2011). The
International Trade Centre defines medicinal and aromatic
plants as botanical raw materials or herbal drugs that are
predominantly used as components of cosmetics, medicinal
products, health foods and other natural health products.

An estimated 70-80 per cent of people worldwide rely
mainly on traditional, largely herbal, medicine to meet their
basic healthcare needs (Ramawat & Merillon, 2008). The
global demand for herbal medicine is large and growing.
There has been a substantial growth in herb and herbal
products since the 1970s and this worldwide interest in
these products is evidenced by the increase in exports in
medicinal plants. The rising interest in MAPs also indicates
the increase in opportunities for income generation by
rural populations. As many of MAPs are gathered from

the wild, rural communities obtain additional income from
the collection and sale of MAPs. In a study on Nepal,

the average daily income gained from commercial MAP
collection was revealed to be competitive with other income
generating activities, constituting about 15-30 per cent of
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the annual income of poor households (Olsen, 1998). In
Pakistan, almost all medicinal plants are collected from the
wild and are an important source of income for poor people
(Shinwari, 2010).

Despite the high value of the final products, the primary
collectors of MAPs generally receive a small share of the
final value of the unprocessed plant material. This may be
because the primary collectors are not well-informed of
the real value of the goods, are incapable of marketing it

in the form desired by consumers, and/or are unable to
market them to the consumers directly (FAO, 2005b). The
processing of the raw plant material commonly takes place
in consumer countries.

Based on information from the International Union for
Conservation of Nature and the World Wildlife Fund,
between 50,000 and 80,000 flowering plant species are
being used for medicinal purposes globally (Medicinal Plant
Specialist Group, 2007; Schippmann et al., 20086). Among
these, approximately 15,000 species are threatened with
extinction due to overharvesting and habitat destruction,
and 20 per cent of their wild resources are close to
depletion due to rising human population and plant
consumption (Motaleb, 2010). The distribution of medicinal
plants is not uniform across the world (Figure 2.18) and
China and India, the largest medicinal plant users, contain

Figure 2 ® Number and percentage of medicinal plant species.

The bars show the number of medicinal plant species, and the dots show the percentage of medicinal plants
compared with the total number of plant species in the country. Source: Chen et al. (2016).
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11,146 and 7,500 species respectively (S.-L. Chen et al.,
2016; Verma & Singh, 2008).

The conservation and sustainable use of medicinal plants
is important as they contribute significantly to people’s lives
by providing health support and maintenance, sources

of income, as well as livelihood security and cultural
preservation (A. C. Hamilton, 2004; U. R. Sharma et

al., 2004).

In many rural areas of the Asia-Pacific, animals are
harvested for food, medicinal and subsistence uses, and/
or trade (E. L. Bennett & Rao, 2002; Clayton et al., 1997;
Corlett, 2007; Lee et al., 2014; Scheffers et al., 2012; Shairp
et al., 2016; Wadley & Colfer, 2004). A wide range of taxa
may be harvested, including primates, ungulates, pigs, bats,
turtles, snakes, lizards, and birds. Wild meat (legal or illegal,
often termed “bushmeat”) can be very important for food
security (Nasi et al., 2008) and plays an integral part in the
livelihoods, cultural and spiritual lives of many indigenous
peoples and local communities (Lee et al., 2014). Much wild
meat hunting in the region is considered illegal, especially
when carried out in protected areas. On the other hand,

this region also has one of the world’s largest regulated
commercial harvests of meat, which is also aimed at

culling high numbers (such as kangroos in Australia) and
agricultural conflicts (Pople & Grigg, 1999).

Due in part to the illegal nature of much wildmeat harvesting,
there is minimal reliable information on the scale of
harvesting (Lee et al., 2014; Milner-Gulland & Bennett,
2003; Swamy & Pinedo-Vasquez, 2014). However, the
overexploitation of wild animals is clearly driving declines of
many species (Corlett, 2007; Ripple et al., 2016), and these
impacts are escalating due to decreasing forest areas and
increased human populations (Lee et al., 2014). Wild meats
are sometimes sold cheaper than domestic meats in rural
markets in many remote areas of South-East Asia (Swamy
& Pinedo-Vasquez, 2014). In some urban areas, wild meats
are consumed in sizable quantities, generally more as a
luxury than a staple food source (E. L. Bennett & Rao, 2002;
Shairp et al., 2016). In some cases, harvesting is driven by
the demand from international trade e.qg. frog legs (Kusrini &
Alford, 2006; Warkentin et al., 2009)

2.3.1.3 Nature’s non-material
contributions to people

Links between physical and mental health and exposure to
natural environments have been identified in international
literature. A systematic review of the literature, (van den
Bosch & Ode Sang, 2017) found positive associations
between green spaces/natural environments and: stress
reduction; mental health and well-being; affect (the
emotional tone expressed by an individual) and reduced
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levels of anger and sadness; and increased levels or
motivation for physical activity. These positive associations
have led to secondary impacts such as improved mental
health, reductions in cardiovascular disease mortality, mental
disorders, and a decrease in reduced birth weights and/

or preterm births. These international trends are echoed

by research across the Asia-Pacific, especially North-

East Asia, where there is much research on links between
mental and physical health such as the concept of ‘forest
bathing’. Research in this region correlates exposure (such
as viewing, walking and/ or camping) to forest environments
to therapeutic effects on human hypertension (Mao et al.,
2012; Song et al., 2017), happiness and reduced negative
emotions (Morita et al., 2007; Shin et al., 2013) and reduced
stress, as observed in both psychological and physiological
measures (Jung et al., 2015; B. J. Park et al., 2010;
Tsunetsugu et al., 2013). A forest environment was also
found to be superior to a hospital environment in treatment
of major depressive disorders in patients undergoing
treatment through pharmacotherapy and psychotherapeutic
interventions (W. Kim et al., 2009).

While it would be very difficult to reliably quantify the
impacts of BES exposure on human health and how this
has changed over time, an approximation can be made by
examining data on exposure of, or access to, green areas
and/or natural environments such as urban parks and
national parks. While data on visits to national parks in some
countries in the Asia-Pacific is available, there is generally
limited accessible data on visitation rates to parks across
the region. We present here two sets of data from New
Zealand and the Republic of Korea to give an indication of
visitation trends.

Figure 2.19 shows data from the New Zealand Department
of Conservation on the percentage of New Zealanders

who have visited at least one Department of Conservation
recreation area (national parks and heritage areas
maintained by the Department, most of which are set in
natural environments) in the past 12 months. Figure 2.20
shows the number of visitors in 18 national parks in
Republic of Korea from 1988-2016.

Forest management for provision of ecosystem
services, cultural and spiritual values

In recent years, countries in the Asia-Pacific have started to
manage their forest areas for specific ecosystem services,
including hydrological regulating services. The FAO Global
Forest Assessment report 2015 highlights that forests are
managed broadly for two purposes: protecting soil and
water. This includes areas managed for the production of
clean water, coastal stabilization, desertification control,
avalanche control, erosion and flood protection. Additionally
for ecosystem services, cultural or spiritual values that
include areas managed for public recreation, carbon
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Figure 2 ® Proportion of New Zealanders who have visited recreation areas operated
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Figure 2 € Visitors to 18 National Parks in the Republic of Korea. Source: Korea National

Statistical Office, statistical database (KOSIS, 2014).
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sequestration/storage, and spiritual or cultural services from 1990 to 2015 for countries that have data available.

(FAO, 2015a). The areas allocated for these purposes are
mutually inclusive, providing an indication of trends towards
management approaches, adopted by the countries, for
ecosystem service provisions. Figure 2.21 presents the

trend in proportion of forest areas allocated for the specific trend on forest area managed for ecosystem services,
provision of ecosystem services, cultural and spiritual values cultural or spiritual values over the years.

Panel A is based on total forested area (forests + woodlands)
and Panel B is based on total land area. There is clearly an
increasing trend for some countries and a decreasing trend
for others. Additionally some countries indicate no specific
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Figure 2 @ @ Proportion of forest area managed for ecosystem services, cultural or spiritual
values in different years compared to forested area (forests + woodlands)
in 2015 for selected countries; @ Proportion of forest area managed for ecosys-
tem services, cultural or spiritual values in different years compared to land area
for selected countries. Source: FAO (2015a).
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Maintenance of options distinguished from others within-ecosystem benefits (Faith
The NCP “Maintenance of options” (NCP18) accords et al., 2017).
well with the IPBES Conceptual Framework listing of
anthropocentric values including “the option values of NCP 18 refers to “Benefits (including those of future
biodiversity as a reservoir of yet-to-be discovered uses generations) associated with the continued existence of
from known and still unknown species and biological a wide variety of species, populations and genotypes”.
processes” (Diaz, Demissew, Carabias, et al., 2015). “Wide variety” is another way of saying “biodiversity”. Thus,
Because these benefits are typically global, they are this statement echoes early discussions that identified
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biodiversity itself as providing a benefit corresponding to
maintenance of options (Faith et al., 2017; Haskins, 1974).

The Millennium Ecosystem Assessment evaluated society’s
value of such maintenance of options: “the value individuals
place on keeping biodiversity for future generations— the
option value—can be significant.” (Millennium Ecosystem
Assessment, 2005, p. 32). Society’s appreciation of the
importance of biodiversity in maintaining options for the
future also is revealed in the popularity of reports in the
media of recent surprising discoveries and benefits that have
emerged from the “maintenance of options”. Many of these
include discoveries in the Asia-Pacific that offer new benefits
for society in general. For example, Chassagnon et al. (2017)
reported this year that the venom of the ‘Darling Downs’
(Queensland, Australia) funnel web spider (Hadronyche
infensa) is the unlikely source for a drug to ward off brain
damage caused by strokes. Also this past year, Peel et

al. (2016) reported that the milk from Tasmanian devils
surprisingly provides a weapon against antibiotic-resistant
bacteria. These stories and others have been reported in
the popular press, reinforcing people’s relational value linking
biodiversity to the welfare of future generations (Faith et al.,
2017). A consortium of IUCN and 8 conservation NGOs
(Gascon et al., 2015) argued for the value of biodiversity as
maintaining options and provided many examples of past,
unpredicted benefits from biodiversity.

This societal value is documented indirectly in the
Biodiversity Barometer (2015). The Asia-Pacific has the

top global scores for countries regarding the percentage

of people who have heard of “biodiversity” (China 96 per
cent; Vietnam 94 per cent). Biodiversity awareness in India
more than doubled between 2012 and 2015 (from 19 per
cent to 40 per cent). However respondents from these
countries had low scores when asked to define ‘biodiversity’
demonstrating their lack of understanding that it means
‘living variation’. Understanding the definition is foundational
for a community appreciation of the idea that biodiversity
provides maintenance of options. The shift in focus by
IPBES from ‘ecosystem services’ to NCP helps to overcome
the neglect of the typically global-scale option values of
biodiversity (Faith et al., 2017).

Over the past decade or more, a strong case (Faith et al.,
2017) has been made for an indicator of “maintenance

of options” as the estimate, over multiple taxonomic
groups, of the status of phylogenetic diversity (Faith, 1992).
Phylogenetic diversity is informative about the maintenance
of options because it reflects the total relative ‘feature
diversity’ of sets of species The IPBES catalogue® of
assessments illustrates the link of phylogenetic diversity to
features and to option value, based on the many foods and
medicines discovered in plants. Many published studies

5. http://catalog.ipbes.net/assessments/144
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corroborate the link between phylogenetic diversity and
feature diversity, using available data on taxa and their
features (Slowinski & Crother, 1998; Wilkinson et al., 2002).

The status and trends of phylogenetic diversity, over multiple
taxonomic groups, can be assessed by linking phylogeny
to the IUCN red list status of species. Such assessment
of imperiled phylogenetic diversity is well-established in
the global EDGE of Existence program®. Many related
regional and global studies (Daru et al., 2013; Safi et al.,
2018; Tonini et al., 2016; Yessoufou et al., 2017) also
provide existing data useful for the assessment of NCP18.
‘Evolutionary Distinctiveness’ measures the proportion

of phylogenetic diversity (measured as branch lengths in
millions of years) by giving the species credit for a branch
inverse-weighted by the number of species sharing that
branch. Available information includes tabulated published
lists of ‘Evolutionary Distinctiveness’ values associated
with good phylogenies, and IUCN red list assessments

of the corresponding species. The sum of the tabulated
Evolutionary Distinctiveness values of the threatened
species within a given taxonomic group approximates its
total threatened or “imperiled” phylogenetic diversity (an
estimate of the expected loss of phylogenetic diversity and
corresponding loss of maintenance of options).

Table 2.2 shows these assessments for multiple taxonomic
groups. There is expected serious loss of the maintenance
of options based on the large fractions of phylogenetic
diversity that is imperilled. The imperilled phylogenetic
diversity allocated to the Asia-Pacific is a portion of the
overall tabulated global imperilled PD for the given group.
The region has approximately 38 per cent of the assessed
global threatened species (Brooks et al., 2016). However, the
maintenance of options NCP for the Asia-Pacific depends not
only on its own biodiversity but also that of the other regions.

2.3.2 Geographical heterogeneity
of nature’s contributions to
people

This section includes case studies from five subregions
within the Asia-Pacific that highlights geographical
differences in the production and use of different ecosystem
goods and services. The cases are from: Japan, China,
Indonesia, Singapore, Jordan, Bhutan, India, Australia, Fiji
and New Zealand (Table 2.3).

The value of nature’s contributions to people in China

In response to ecosystem degradation from rapid economic
development, China began investing heavily in protecting

6. https://www.edgeofexistence.org/
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Table 2 @ Status of NCP18 maintenance of options as indicated by amounts of imperilled
phylogenetic diversity, for six taxonomic groups.

Global non- 3,081 105,803 4,164 30,970 67,537 112,301
imperilled PD

Imperilled PD, 2,195 16,775 611 4,025 3,653 3,867
species in Asia-
Pacific

Imperilled PD, 3,581 27,370 996 6,566 5,960 6,310
species not in Asia-
Pacific

Total imperilled PD / 0.652 0.294 0.278 0.255 0.125 0.083
total PD

Note:

The units of phylogenetic diversity (Faith, 1992) are millions of years. Taxonomic groups are ordered from left to right by the magnitude of their
total imperilled phylogenetic diversity as a fraction of the total phylogenetic diversity of the group. The estimate of the fraction of imperilled
phylogenetic diversity represented by species in the Asia-Pacific is approximated by the fraction of all threatened species found in the region.
Global “non-imperilled” phylogenetic diversity includes both those assessed as non-threatened and portions that cannot be identified as
imperilled because the associated species are Data Deficient (DD). Data sources: Brooks et al. (2016); EDGE of Existence, Safi et al. (2013);
Tonini et al. (2016); Yessoufou et al. (2017); Daru et al. (2013)

Table 2 @ Summary of case studies.

Subregion Country Type of nature’s Ecosystem type/Biome Value Type
contributions

North-East Asia Japan Non-material benefits (Cultural) Shinto Shrines and Socio-economic
Satoyama Landscapes

China Material and non-material benefits All ecosystems Economic
South-East Asia Indonesia Material and non-material benefits Forests Economic and socio-
cultural
Singapore Material and non-material benefits Coastal Relational
Philippines Non-material (traditional) All ecosystems Socio-economic
Vietnam Material and non-material benefits Forest, crop Socio-economic
Western Asia Jordan Material and non-material benefits Forests and Oases Economic
Regulating water flows Range Economic
South Asia India Material and non-material benefits Lakes Biophysical and socio-
cultural
Bhutan Material and non-material benefits All ecosystems Economic
Oceania New Zealand Material and non-material benefits Freshwater fisheries and Socio-economic
Maori values

and restoring natural ecosystems from 2000. A recent study  (23.4 per cent), soil retention (12.9 per cent), flood mitigation

reports on China’s first national ecosystem assessment (12.7 per cent), sandstorm prevention (6.1 per cent), and
(2000-2010), designed to quantify and help manage water retention (3.6 per cent), whereas habitat provision
ecosystems reflecting changes in value of ecosystem decreased slightly (-3.1 per cent).The Chinese Government
services. All ecosystem services evaluated increased designated its priority areas for securing these ecosystem
between 2000 and 2010, with the exception of habitat services in its National Biodiversity Strategies and Action
provision for biodiversity. Thus ‘maintenance of options’ Plan (NBSAP). The study indicated that they provide
(NCP18), which depends on the region’s biodiversity, is 83.4 per cent of carbon sequestration services, 77.7 per
likely to have decreased. Food production had the largest cent of sail retention services, 59.1 per cent of sandstorm
increase (38.5 per cent), followed by carbon sequestration prevention services, 80.4 per cent of water retention
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services, and 56.3 per cent of natural habitats, although
they make up only 37.0 per cent of the area of China
(Ministry of Environmental Protection of China & Chinese
Academy of Sciences, 2015).

The changes in the provision of ecosystem services from
2000 to 2010 are the result of natural capital investment
policies, changes in biophysical factors, and socio-
economic development. Overall, results from the study
suggest that China’s national conservation policies
contributed significantly to the increases in four key
ecosystem services (Ouyang et al., 2016).

Shinto shrines and Satoyama landscapes

In Japan, Shinto shrines are usually surrounded by trees
and often by extensive thick forests including sacred trees
(Ono & Woodard, 1962). Many Buddhist temples and
monasteries in Japan, China, Korea and South-East Asia
have carefully tended gardens, including trees that can be
described as ‘sacred groves’ (Frazer, 1935; Yin, 1994).
Traditional agricultural management practices created and
maintained specific ecosystems (Moonen & Marshall, 2001).
Paddy fields cultivated the culture and landscapes of Japan
(liyama et al., 2005).

More than a decade ago, the Satoyama began to be
recognized as a hub of biodiversity (Fujii & Shibata, 1981;
Fujii & Zinnai, 1979; Hamada & Kuramoto, 1994; Hayama
et al., 1996; Ishii, 2005). The secondary forest attached

to agricultural villages, which provided wood, charcoal

and organic fertilizer is known as the Satoyama Proper. It
was later revealed that constant human intervention had
provided an environment well suited to native Japanese
species that had adapted to constant natural disturbances
such as earthquakes, storms and volcanic activity
(Washitani, 2001). However, in the modern Japanese
context the Satoyama has only a limited economic influence
in providing provisional services for various industries, and
most Japanese rural landscapes have lost their function
and been abandoned or incorporated into urban fringes
as a result (Brown & Yokohari, 2003). The importance of
cultural services which provide the feeling of ‘homeland’
has increased significantly, compared to the past when the
Satoyama’s value was recognised predominantly for its
provisioning services.

Value of nature’s contributions to people in
New Zealand

Use of and respect for freshwater fisheries are key aspects
of Maori culture in New Zealand. Rivers, wetlands and lakes
sustain fisheries of indigenous species and introduced
salmonids (trout and salmon), and support waterfowl that
are valued for hunting and bird watching. They also provide
a range of resources that are used in Maori cultural and
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spiritual practices, including wetland and riparian plants
that are used in weaving and medicine (Tipa & Teirney,
2006). They support a wide range of recreational activities
and provide the backdrop to many key tourist attractions
(Robb & Bright, 2004), which, in the 2012/13 financial
year, attracted 2.64 million international visitors who spent
$5,491 million (MBIE, 2013).

Maori have particularly strong cultural and historic links to
freshwaters. Some tribes consider their river as an ancestor
(fipuna) (NIWA, 2010). Some wate