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energy transition, and
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UNEP Live data shows: 
Per capita CO2 emissions 
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and the Caribbean 
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Land management 

and use
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Total arable land increased by 
53% but arable land per capita 

decreased by 59% 
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West Asia priority: 
Peace, security, and the 

environment
UNEP Live data shows: 

A regional population of nearly 
30 million migrants in 2013 

(20.3 million males; 
9.4 million females)

Europe priority:
Low-carbon resource 

efficient societies, smart cities, 
improved health, and adaptation 

to climate change
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(% of GDP) increased from 
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priority: Increasing 
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Foreword

Achim Steiner

United Nations Under-Secretary-General and  
Executive Director, United Nations Environment Programme

development solutions. Large and increasing investment in 
infrastructure is expected in the region over the next two to 
three decades. This provides great potential for countries 
to leapfrog to smarter solutions for resilient development 
and lasting prosperity, including through technological 
innovation and regional cooperation mechanisms.

I would like to extend my gratitude to the large body of 
policymakers, leading scientists and representatives from 
major stakeholder groups and partners who contributed 
to this comprehensive and illustrative assessment report. 
I extend an invitation to all countries in the region to 
engage with this report and use the opportunity provided 
to transform the vision of the 2030 Agenda for Sustainable 
Development and its Sustainable Development Goals into a 
reality for Asia and the Pacific.

T he sixth Global Environment Outlook (GEO-6) Regional Assessment for Asia and the Pacific paints 
a comprehensive picture of the environmental 

factors contributing to human health and well-being at the 
regional level. Backed by a large body of recent, credible 
scientific evidence, regional-wide consultations and a robust 
intergovernmental process, the assessment demonstrates 
economic growth and improved access to basic services 
in the region. It also highlights the complexity of the 
interlinked environmental, social and economic challenges 
now confronting decision makers.

The launch of the GEO-6 Regional Assessment for Asia and 
the Pacific comes at a critical time. The world is on a new 
pathway to combat climate change and unleash actions 
and investment towards a low carbon, resource-efficient, 
resilient and sustainable future. At the same time, the 
2030 Agenda for Sustainable Development provides a clear 
pathway to a world in which everyone can enjoy prosperity 
within the ecological limits of the planet. 

The Asia and the Pacific region has seen rapid economic 
growth, urbanization and lifestyle changes that are 
unprecedented. Scientific analysis, however, shows the 
current approach to development in the region inflicts 
a significant cost on health and the environment. Soon, 
development will start to undermine itself. The region is also 
highly vulnerable to climate change; unchecked, its adverse 
effects can reverse the recent gains in development.

The region has made significant commitments to mitigate 
climate change. Almost all the countries submitted their 
Intended Nationally Determined Contribution (INDC) 
targets to the United Nations Framework Convention on 
Climate Change before the Paris Conference. In fact, there 
is optimism that larger economies will go further than their 
INDCs, taking additional transformative measures to lower 
greenhouse gas emissions and develop resource-efficient 
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Overall Picture
The GEO-6 Asia and the Pacific Regional Assessment is 
based on scientific review of critical environmental trends 
identified by member States and stakeholders at the Regional 
Enviromental Informaton Network( REIN) Conference held 
in Bangkok, 27-28 April 2015. The First Forum of Ministers 
and Environment Authorities of Asia and the Pacific, held 
shortly after the REIN, decided on priority environmental 
actions for the region mirroring these critical trends.

Changing demography, lifestyles and access to basic 
services: Rapid urbanization, affluent life-styles, and 
increased demand for resources and services associated 
with economic growth are exerting increasing pressure on 
ecosystem resources;

Increasing inefficiency in the use of resources: Increasing 
resource use, with little improvement in the efficiency of 
such use, is causing widespread environmental degradation, 
loss of ecosystem services, generation of excessive waste 
and additional financial burdens;

Increasing vulnerability to the impacts of natural hazards 
and extreme events: The effect of climate change and 
disasters and increasing vulnerability due to unplanned 
development and urban migration will continue to impose 
economic losses that could offset development gains, increase 
poverty and inequity, and threaten water and food security;

Increasing environmentally related health risks: While 
there is improvement in life expectancy, there are increased 
health threats often with disparate effects based on gender 
and age, along with costs from widespread air pollution, 
harmful chemicals and heavy metals, and emergence and 
spread of vector-borne diseases; and

Widening gaps across the landscape of policies and 
legislation and their implementation: There has been 
increasing policy intervention to cope with existing issues 

but the policy gap is widening due to ineffective policy 
implementation, a poor scientific base for policy formulation, 
and rapidly emerging environmental issues. 

Key Findings
The analysis of key environmental themes on air, land, biota 
an ecosystems, freshwater, coasts and oceans, and waste 
using the drivers-pressures-state-impact-response (DPSIR) 
framework shows accelerating environmental degradation 
widely across the region and its impact on human well-
being. Key findings of the Assessment are:

Air: Sulphur dioxide and nitrogen oxide emissions have 
reduced, but ambient concentrations of ozone and fine 
particles (short-lived climate pollutants (SLCPs) such as black 
carbon) have continued to increase. Trans-boundary smoke 
haze pollution, due to open biomass burning and improper 
land-use practices, is becoming the key regional air quality 
problem in Southeast Asia, and highlights the urgency of 
multilateral solutions and regional cooperation. Indoor air 
pollution from burning poor quality fuels or biomass impacts 
women and children throughout the region contributing 
to health effects. Climate change impacts on cities and 
infrastructure are intensified in some coastal zones and 
Pacific island countries, while extreme climate events are 
becoming the major cause of disasters in the region.

Land: Land degradation has been intensified over most of 
the region, with consequent displacement of indigenous 
people, loss of biodiversity, and reduction in important forest 
products. Land degradation has additional implications 
for water resources in terms of soil water content and 
groundwater recharge. The total forest area has increased 
in some areas of Asia since 1990 due to reforestation 
efforts, but there are significant sub-regional differences. 
Meanwhile, there is continuous loss of wilderness, natural 
forest systems, mangroves and other natural systems to 
croplands and urban growth.

Key Findings and Policy Messages
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Biota and ecosystems: Ecosystems integrity and biodiversity 
are threatened throughout the region due to extensive 
agriculture, oil palm and rubber plantations, aquaculture and 
illegal wildlife trade. Natural forest areas in Southeast Asia 
and the Pacific, recognized as global biodiversity hotspots, 
declined drastically in 1990–2015. The number of threatened 
mammal and plant species increased by more than 10 and 18 
per cent respectively in the last decade.Three-quarters of all 
threatened birds on oceanic islands are also in danger from 
invasive species. A quarter of all conifers and cycad species 
are threatened, as are one fifth of marine mammal species. 
In the oceanic countries and Small Island States, over 25 per 
cent of hard warm‐water corals are experiencing bleaching, 
mainly due to high thermal stress, and are impacted by 
dumping of plastic debris and micro-plastic hazardous waste 
in the oceans.

Freshwater: Water scarcity and deteriorating water quality 
are commonplace throughout the region especially in 
Northeast and South Asia. As climate change impacts on 
water resources become more pronounced, particularly 
in rivers originating in the Hindu Kush Himalayas, flood 
and drought events will become more frequent and 
intensified.   Contamination of water sources from human 
and livestock sewage is a major concern across the region; 
and the widespread contamination of ground water by 
pharmaceutical and personal care products, nanomaterials, 
and organochlorides increase the exposure to human health 
risk, especially for women and young children. Water related 
diseases and unsafe water contribute to 1.8 million deaths 
annually and 24.8 million disability-adjusted life years in the 
region.

Coasts and oceans: The coastal zone is inherently attractive 
for human settlement and continued urbanization draws in 
greater populations, with 325 million more people expected 
to live in the coastal zone by 2025. About 60 per cent of the 
coastal mangroves in Asia and the Pacific have been cleared 
for development and more than 80 per cent of the coral reefs 
are at risk. Severe erosion prevails on one-quarter to one-
third of the coastlines in Southeast Asia. Pollution caused by 
plastic debris and microplastics is an increasing concern in 
the region.

Waste: Municipal solid waste generation is expected to rise 
from 870 million tonnes in 2014 to 1.4 billion tonnes annually 
by 2030 in the region. New and complex waste streams 
like e-waste, food waste, construction/demolition waste, 
disaster waste and marine litter are emerging. Uncontrolled 
dumping is still the main waste disposal method in the region, 
leading to leachate run off, methane emission, spontaneous 
combustion, and other environmental problems. However, 
recent emergence of waste to energy investment programs 
could be further enhanced to provide better waste disposal.

The Way Forward: Policy Messages
Regional economic growth and urbanization have helped 
lift millions out of poverty to middle class affluence, and 
improved access to basic services. These achievements, 
however, have come with heavy costs to natural capital, 
biodiversity, ecosystem functioning, and human health.  
These stressors contribute to gender and economic 
inequalities and undermine regional economic growth itself. 
Climate change, air pollution and ecosystem disturbance are 
emerging issues and could reverse recent progress in human 
development. 

To counteract the socioeconomic drivers leading to 
environmental degradation, an economic transformation 
that is particularly based on improved energy and 
transportation systems and smart green growth for urban 
areas is urgently needed.  Thirty nine countries out of forty 
one in the region, submitted their respective Intended 
Nationally Determined Contributions (INDCs) to the UNFCCC 
before the Paris Conference, illustrating the region’s 
commitment to mitigate climate change.  The region could 
strive for more transformational change aiming at low-
emission development strategies to achieve more than the 
laudable commitments in their INDCs.

The SDGs will help to promote a more integrated and 
holistic approach to resource management and ecosystem 
preservation. With increasing and large investments in new 
infrastructure expected over the next two-to-three decades, 
there is optimism in the region that the countries can 
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leapfrog to smarter solutions for resilient development and 
lasting prosperity. 

Decarbonize development and improve resource 
efficiency for transition to an inclusive green economy.  
The region has been taking a development path which is 
carbon-intensive, and is contributing to emission levels 
unsafe for life and disruptive to the global climate. Most 
important areas for decarbonizing economies are energy, 
infrastructure, cities and transportation. There is a large 
potential for achieving energy efficiency through energy 
demand management combined with regulations and 
economic instruments. The transition to renewable energy 
requires stable regulatory regimes aligned with long-term 
vision for energy systems, to build investor confidence. 
The urban and transportation infrastructure sectors require 
innovative low-carbon policies, market-based instruments 
and technology solutions to ensure that the development 
is environmentally sustainable.   Overall, decarbonizing 
strategies will generate technology innovation, business 
development and job creation, contributing to broader 
socioeconomic development. 

Regional consumption of minerals, ores, fossil fuel and 
biomass exceeds the other regions and is leading to the rapid 
depletion of regional resources. Transition to sustainable 
production and consumption practices would curb demand 
for materials and a range of policy tools are available to 
help change resource use patterns. Taxes and market-based 
instruments that shift consumer preferences and promote 
green investment and innovation are essential. Governments 
could invest in stimulating green-reforms in key economic 
sectors and limit spending in areas that deplete natural 
capital. Many communities in the region already live within 
ecologically sustainable limits and these lifestyles could be 
protected as development takes place. 

Protect and enhance natural capital and ecosystem 
integrity. The region’s diverse ecosystems and rich 
biodiversity provide food, nutrition, water, clean air, and the 
materials for infrastructure. Ensuring ecosystem integrity 
requires accounting for natural capital in the system of 

national accounts and incorporating ecosystem services 
values into decision-making and policy formulation by 
governments. Regulatory and incentive-based policies 
are required for protecting natural capital. Market-based 
mechanisms such as tax on pollution and non-renewable 
resource use are effective tools to minimize pressures on 
natural capital. Regulatory policies would include zoning, 
establishment of protected areas and Environmental Impact 
Assessments (EIA) of projects. Governments also need to 
invest in conservation and restoration of degraded natural 
capital. Engaging local communities in the protection and 
management of natural habitats and protected areas are 
among the most effective tools for resource protection in 
many countries, which could be up scaled and replicated. 

Build resilience to natural hazards and extreme climate 
events. The region has more reported natural disasters 
and extreme events than any other area in the world. 
The frequency, magnitude and impact of climate related 
disasters has increased recently and ensuring the safety 
of people, security of their livelihoods, and protecting 
ecosystems and their services require multiple measures. 
One priority is to reinforce early-warning systems and build 
regional capacity for disaster management, recovery and 
rebuilding. Ecosystems approach addresses the crucial 
link between land, water and living resources and thus 
provides a promising strategy to increase the resilience of 
ecosystems and support sustainable livelihoods. Ecosystem-
based adaptation measures would include alternative 
livelihoods, infrastructure upgrades, soil conservation, 
water regulation, etc.  Adaptation strategies yield multiple 
development benefits and maximizing these synergies 
requires mainstreaming climate change adaptation into 
national planning.

Respond to environmental health risks. Widespread 
pollution and the impacts of extreme environmental events 
are root causes of disease burdens especially among lower 
economic strata and women. There is widespread risk of 
environmentally induced mortality and morbidity from indoor 
and urban air pollution, drinking water contamination, poor 
sanitation, and vector-borne diseases. Air and water quality 
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standards establishment and enforcement, Cartagena bio-
safety protocol enforcement, climate and disaster related 
responses, and integrated vector management are critical 
policy responses for the region. To reduce pollution requires 
both regulatory and economic approaches to accelerate 
needed energy and resource efficiencies, to promote 
renewable energy and develop sustainable transportation 
infrastructure. Integrated land-water-waste management 
including the agro-forestry sector is necessary to reduce 
pollution of land and water resources and to control the 
spread of vector-borne diseases. 

Strengthen environmental governance for effective policy 
diffusion at multiple scales.  Environmental regimes and 
institutions are still inadequate in many countries of the 
region, which leads to inadequate policy responses, weak 
enforcement of laws and regulations, and poor compliance 
with MEAs. Mandates, operational arrangements and 
capacity of these national institutions need to be assessed 
and revitalized so that they are able to effectively discharge 
their current responsibilities, and in the future, respond to 
increased demand from SDGs which call for governments 
to take strong and decisive environmental actions. Since 
governments are organized by sectors, a new way of 
thinking about environment and development, including 
the gender dimensions, based on an SDG’s integrated 
approach needs to be established across ministries and 
among political leadership. In addition, implementation of 
the SDGs requires strong science-policy dialogues, effective 
environmental assessments and monitoring, and the finance 
and technology support. Governments could also promote 
civil society and public participation in solutions to improve 
environmental quality.

Strengthen science-policy interface and access to 
knowledge. Environmental issues and their links to 
development are complex, so scientific knowledge of 
this relationship is fundamental to achieving sustainable 
development. National platforms and other mechanisms are 
necessary to facilitate science-policy discussions on national 
environmental issues among the government, business and 
scientific/research community. A high national priority is 

to.strengthen or establish a mechanism for regular reporting 
on environment to national parliamentary and planning 
processes. Awareness raising among the local business and 
civil society communities through education or media outfits 
is necessary. Education targeting national administrations 
would help build an equitable and gender-balanced 
workforce able to effectively diffuse environmental policy 
across all economic and societal sectors. Better monitoring 
and data management systems combined with continuous 
building of analytical capacity are necessary to support the 
assessment and research that underpins policy-making. 

Enhance international/regional cooperation on climate, 
air quality and other environmental issues. Countries 
in the region are parties to many MEAs at the global and 
regional levels, but implementation has been insufficient 
as many countries lack implementation capacity. An urgent 
need is to strengthen capacity to effectively implement the 
obligations under these MEAs, including the development 
and enforcement of national legislation and regulations. 
In that regard, national implementation of the ASEAN 
Agreement on Transboundary Haze Pollution is a priority. 
Regional cooperation on disaster management, e-waste 
management and illegal wildlife trade are also priorities. 
Elements of a regional support system are in place to 
support disaster response and emergency relief efforts, but 
need reinforcing with the expected increase in disasters and 
extreme climate events.   Implementation of the SDGs will 
require international cooperation mechanisms to support 
knowledge sharing, technology transfer and technology 
financing.
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Introduction

Welcome to the GEO-6 regional assessment for 
Asia and the Pacific, through which the   UNEP 
Secretariat and authors provide an objective 

evaluation and analysis of the state, trends and outlooks 
of the environment in the region in order to support 
environmental decision making. In this assessment, the 
judgement of experts is applied to existing knowledge to 
provide scientifically credible answers to policy-relevant 
questions1. These questions include, but are not limited to:
•	 What is happening to the environment in Asia and the 

Pacific and why?
•	 What are the consequences for the environment and the 

human population of Asia and the Pacific?
•	 What is being done and how effective is it?
•	 What are the prospects for the environment in the future?
•	 What action could be taken to achieve a more sustainable 

future?

The decision to undertake regional assessments was taken 
at the Global Intergovernmental and Multi-stakeholder 
Consultation in Berlin, 21–23 October 2014. Participants 
requested that the sixth edition of the global Global 
Environment Outlook (GEO-6) assessment should “build on 
regional assessments” which would be conducted in a similar 
fashion to the global GEO process2. 

 

1	 UNEP 2015, An Introduction to Environmental Assessment, 
United Nations Environment Programme in collaboration 
with the UNEP World Conservation Monitoring Centre, 2015, 
Cambridge and Nairobi, http://apps.unep.org/publications/index.
php?option=com_pub&task=download&file=011945_en 

2	 UNEP/IGMS.2 Rev.2, Statement by the Global Intergovernmental 
and Multi-Stakeholder Consultation on the Sixth Global 
Environment Outlook, Berlin, 21–23 October 2014, http://uneplive.
unep.org/community/file/view/5731/geo-6-outcome-document .

The mandate for the meeting was provided by Member 
States attending the first meeting of the United Nations 
Environment Assembly (UNEA 1)in Nairobi from 23–27 June 
2014. In their statement Member States requested:

“the Executive Director, within the programme of work 
and budget, to undertake the preparation of the sixth 
Global Environment Outlook (GEO-6), supported by 
UNEP Live, with the scope, objectives and procedures 
of GEO-6 to be defined by a transparent global 
intergovernmental and multi-stakeholder consultation 
informed by document UNEP/EA.1/INF/14, resulting 
in a scientifically credible, peer-reviewed GEO-6 and 
its accompanying summary for policy makers, to be 
endorsed by the United Nations Environment Assembly 
no later than 2018”.

In addition, Member States also requested:

“the Executive Director to consult with all United 
Nations Environment Programme regions regarding their 
priorities to be taken up in the global assessment”3.

Following from this request, the regional priorities for 
Asia and the Pacific were established through a Regional 
Environmental Information Network (REIN) conference, 
held from 27–28 April 2015 in Bangkok. These regional 
priorities have been used to guide the analysis conducted in 
this assessment.  

3	 UNEP/EA.1/10, Proceedings of the United Nations Environment 
Assembly of the United Nations Environment Programme at its first 
session, Nairobi, 23-27 June, 2014, Resolution 1/4 paragraphs 8 
and 9, http://www.unep.org/unea1/UNEA_Proceedings.asp .

 Credit:  Shutterstock/ Sakarin Sawasdinaka
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The regional assessment is structured in four main chapters 
that:
•	 reviews the regional priorities established at the 

REIN conference and explain why each priority is of 
importance to the region;

•	 establishes the state of the region’s environment for 
six key themes, air, land, biota, freshwater, coasts and 
oceans, and wastes, and analyses the key trends for 
each;

•	 assesses policy responses to these environmental issues;
•	 reviews the main trends that will affect the region’s 

environment in the future and analyses the action 
needed for it to achieve a more sustainable future.

There are five GEO-6 sub-regions in Asia and the Pacific, 
consisting of a total of 41 countries as follows:
•	 Australia and New Zealand;
•	 Northeast Asia: China, DPR Korea, Japan, Mongolia and 

Republic of Korea;
•	 South Asia: Afghanistan, Bangladesh, Bhutan, India, 

Iran, Maldives, Nepal, Pakistan and Sri Lanka;
•	 Southeast Asia: Brunei Darussalam, Cambodia, 

Indonesia, Lao PDR, Malaysia, Myanmar, Philippines, 
Singapore, Timor-Leste, Thailand and Viet Nam;

•	 The Pacific: Cooks Islands, Fed. States of Micronesia, 
Fiji, Kiribati, Marshall Islands, Nauru, Niue, Palau, Papua 
New Guinea, Samoa, Solomon Islands, Tonga, Tuvalu 
and Vanuatu.

The data underpinning the assessement can be found in 
UNEP Live (uneplive.unep.org). The full assessment is 
available through UNEP Live as a pdf and as an eBook.

Credit: Shutterstock /Pcruciatti �
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Chapter  1

Regional Context and Priorities
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 Credit:  Adisa

The sixth Global Environment Outlook (GEO-6) regional 
assessment for Asia and the Pacific process began 
with the inaugural meeting of the Asia and the Pacific 

Regional Environmental Information Network (REIN) 
Conference held from 27–28 April 2015 in Bangkok, Thailand. 
It was attended by 90 participants, including representatives 
of the governments of Bangladesh, Bhutan, China, 
Indonesia, Islamic Republic of Iran, Lao PDR, Maldives, 
Mongolia, Myanmar, Nepal, Pakistan, Philippines, Republic 
of Korea, Singapore, Sri Lanka, Timor Leste, Tonga and 
Viet Nam; regional partners; and GEO experts nominated 
by governments and partner institutions to support the 
assessment.

Participants at the REIN conference recognized extensive 
and accelerating environmental degradation in the region 
and its impact on human well-being, and agreed on a set of 
critical trends to be considered in developing this regional 
assessment: 
•	 accelerating environmental degradation;  
•	 increasing vulnerability to the impacts of natural  

hazards and extreme events;

•	 increasing inefficiency in the use of resources;
•	 increasing environmentally-related health risks; 
•	 changing demography, lifestyles and access to basic 

services;
•	 widening of gaps in policies and legislation and their 

implementation.

The First Forum of Ministers and Environment Authorities of 
Asia Pacific, held in Bangkok shortly after the REIN (19–20 
May 2015), decided on environmental priority action for 
the region4 largely mirroring these critical trends which are 
analyzed in this chapter.

1.1	 Changing demographic patterns

1.1.1	 Asia and the Pacific population dynamics

A key driver of environmental degradation is rapid 
population growth. Asia and the Pacific’s huge population 
drives significant environmental challenges. The region’s 
population, about 60 per cent of the world’s total, reached

4	  Enhance resilience; decarbonize the economy; decouple economic 
growth from resource use and pollution: value and secure the 
sustainable provision of ecosystem services; manage chemicals 
and waste: address air quality; develop integrated approaches to 
environment and health: and use the Sustainable Development Goals 
(SDGs) to scale up environmental action.

•	 Population dynamics drive environmental challenges and must be addressed in the 2030 regional sustainable 
development agenda.

•	 Population growth, economic development and inequality drive migration patterns in Asia and the Pacific, with 
local and global environmental consequences.

•	 Low fertility and an aging population can burden the environment through increased consumption and 
dependent elders. 

•	 Changes in lifestyles will increase the demand for material consumption, drive land-use change and greenhouse 
gas emissions.

•	 Inequality and poverty further contribute to environmental degradation and pose unequal risks to the poor and 
women.

Key Messages
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Figure 1.1.1: Asia and the Pacific population density, 2015

Source: UNDESA 2015 

around 4 billion people in 2012 (Seetharam 2012), of which 
China with 1.36 billion and India with 1.25 billion people 
account for more than half of the total population of the 
region. The region’s 2014 mid-year population stands at 
4.367 billion (Figure 1.1.1), and it is projected to rise to 5.08 
billion by 2050 (UNESCAP 2014).

The overall growth rate for Asia and the Pacific, 0.98 per 
cent per year, for 2010–2015 remains lower than the global 
rate of 1.14 per cent, and is likely to fall to 0.01 per cent by 
2045–2050 (Figure 1.1.2). China’s population is expected to 
shrink from 2031 onwards and Japan’s current population of 
127 million is likely to drop to about 107 million by 2040. The 
world’s highest sex-ratio imbalance in favour of males also 
occurs in the region (UNESCAP 2014).

By 2014, around 42 per cent of the region’s population was 
urban and 68 per cent rural, but by 2050 the urban population 
is projected to increase to about 63 per cent of the total 
(UNDESA 2015) (Figure 1.1.3).

Figure 1.1.2: Annual population growth rate in Asia and the Pacific’s sub-regions, 1961–2014

Source: World Bank 2015
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Figure 1.1.3: Asia and the Pacific rural and urban population projection, 2010–2050 

Source:UNDESA 2015
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There is, however, a significant difference in the growth of 
the urban population among the sub-regions, with Australia 
and New Zealand showing the least, growing at the rate of 
1.16 per cent per year; while South Asia shows the largest, 
2.66 per cent per year. 

Out of 28 mega-cities with more than 10 million people 
in the world, 15 are in Asia and the Pacific – Tokyo (37.8 
million), Delhi (25 million) and Shanghai (23 million) are the 
three most populous cities in the world (UNDESA 2014). The 
demographic transition to urban dwellers and environmental 
links with urbanisation will largely determine the sustainable 
development pathways of the region during the next 25 
years and beyond. 

Changing migration patterns in Asia and the Pacific

Population growth, economic development and inequality 
drive migration patterns in the region, with local and global 
environmental consequences. Additionally, climate change 
and extreme events have displaced millions of people each 
year over the past decade (Section 1.3).

Asia and the Pacific host more than 30 million migrant 
workers, amongst whom, in contrast with the past, women 
make up about half of the total (UNDESA 2013). Main 
source countries are Bangladesh, Cambodia, China, India, 
Indonesia, Lao PDR, Myanmar, Nepal, Pakistan, Philippines, 
Sri Lanka and Viet Nam (Castles and Miller 2009).  
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The regional population movements have local and global 
environmental consequences:
•	 “Rural-rural migration produces direct household 

impacts on natural resources, often through agricultural 
expansion to critical and vulnerable ecosystems.

•	 “Rural-urban migration and associated livelihood 
changes are often accompanied by changing patterns 
of consumption, energy use, and increased pressures 
on water supply and waste management, which can 
deteriorate urban environments and intensify land 
pressures in productive rural areas. 

•	 “International migration, with remittances sent home, 
can have a direct impact through land-use investment 
or an indirect impact through increased meat, dairy and 
material consumption” (UNEP 2012).  

Asia and the Pacific is ageing and fertility rates are 
rapidly declining

The region faces a transition from high fertility and mortality 
rates to low ones, with consequent environmental impacts. 
Fertility in the region as a whole has fallen to 2.1 births per 
woman in 2010–2015 (Figure 1.1.4). This lower fertility, 
together with increased life expectancy, is leading to a 
rapidly ageing population. 

The total fertility rate (TFR), the average number of children 
born to a woman over her lifetime, in many Asia and the 
Pacific countries is expected to fall below the replacement 
rate of two by 2045–2050. This has already happened in 
China, Hong Kong SAR of China, Japan, Republic of Korea, 
Singapore and Thailand (World Bank 2015). 

Figure 1.1.4: Fertility rate in Asia and the Pacific’s sub-regions, 1950–2050

Source: World Bank 2015
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Infant mortality rates fell in Asia and the Pacific by 52 per 
cent between 1990 and 2012, and this trend is expected to 
continue until 2040. South Asia, with a rate of 42 deaths per 
1 000 live births in 2012, has the highest infant mortality in 
the region.

Alongside more than 1 billion young people representing 
more than half of global youth (UNFPA 2014),the population 
aged 65 and over is projected to increase from about 312 
million in 2015 to more than 834 million in 2050. Indeed, 
older people are expected to represent about 20 per cent of 
the population by 2050. Life expectancy at birth was about 
71 years in 2010–2015, and is projected to rise to 76 years by 
2045–2050 (UNDESA 2015), alongside which the crude death 
rate, deaths per 1  000 of the population, for Asia and the 
Pacific was about 7.6 in 2012, lower than the world average of  
around 7.8.

Low fertility societies and those with large numbers of older 
people tend to raise their environmental footprint as a result 
of increased consumption. Such societies also tend to have 
fewer fiscal resources that can be allocated to environmental 
remediation and investment in green technology.

Lifestyles are changing in Asia and the Pacific

To sustain progress in human development (Figure 1.1.6) 
more attention needs to be paid to the impact of human 
beings and their lifestyle on the environment. The region’s 
overall goal is high human development and a low ecological 
footprint per person, and it is the more developed and 
urbanized countries in the region that increase material 
consumption, drive land-use change and raise greenhouse 
gas emissions. 

Asia and the Pacific’s economic development is coupled to 
unsustainable consumption patterns and waste production. 
Intensive human activities and energy consumption in 
urban areas lead to the generation of increasing amounts of 
pollution and waste, with multiple adverse impacts on urban 
environments.  

There have been significant changes in employment in 
Asia and the Pacific. Agriculture employment is decreasing, 
while industrial and services employment is increasing. With 
growing industrial activities and consumerist lifestyles, 
the large amounts of industrial, solid and hazardous waste 
generated degrade the region’s environment. 

New households in urban settings add pressure on the 
environment through increased consumption. Regional 
cities account for 67 per cent of all energy use and emit 80 
per cent of all greenhouse gases (IEA 2014). In terms of 
transport, the increase in the number of private vehicles has 
resulted in higher fossil fuel consumption, causing more air 
pollution. 

In Asia and the Pacific, obesity and under-nutrition coexist, 
mainly due to wide socioeconomic disparities. Malaysia 
has the highest prevalence of obesity in Southeast Asia (14 
per cent of the population), followed by Thailand with 8.8 
per cent, while more than 50 per cent of the population is 
overweight in at least 10 Southwest Pacific Island countries 
(FAO 2015). Viet Nam (1.7 per cent) and India (1.9 per cent) 
have the lowest obesity rates in the region (WHO 2013). 

Food supplies have grown faster than the population over 
recent decades, leading to increased food availability per 
person in most sub-regions. FAO estimates that “the average 
dietary energy supply adequacy increased by about 20 per cent 
in Eastern Asia and Southeast Asia. Because of this growth, 
only one country in the region, the Democratic People’s 
Republic of Korea, now has total food supplies inadequate to 
meet people’s average dietary needs” (FAO 2015). 

In common with global trends, average food consumption 
per person per day has grown in Asia and the Pacific and 
is expected to continue to rise. Average consumption per 
person in Eastern Asia was 12 812 kilojoules (kJ) per day in 
2015 and is expected to rise to 13 356 kJ per day in 2030, while 
that of Southern Asia is projected to reach 12 142 kJ by 2030 
(FAO 2015). But food safety and security remain as grave 
challenges in the region. 
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Figure 1.1.5: Asia Pacific and world’s age structure, 1950–2050

Source: UNDESA 2015
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The main factors affecting food safety are the improper 
use of pesticides, hormones, additives and preservatives in 
food production and the improper handling of food during 
storage and consumption especially in poor households. 
Food security cannot be achieved because many poor people 
have neither physical nor economic access to sufficient, 
safe and nutritious food (ADB 2013). While the region has 
achieved the Millennium Development Goal of halving the 
proportion of people suffering from hunger by 2015 (MDG-
1c), the situation remains uneven at a sub-regional level and 
“there are still 490 million people in Asia and the Pacific who 
suffer from chronic hunger; the region is home to almost 62 per 
cent of the world’s undernourished” (FAO 2015). 

1.1.2  Inequality and access to basic services

It is important to stress the multidimensional relationship 
between the environment, poverty and inequality (Figure 
1.1.6). Inequality and poverty contribute to further 
degradation of the environment and environmental risks 
pose unequal risks to the poor and women. Tackling extreme 
poverty and raising average per person income has seen 
the greatest challenge in the region. “Across Asia and the 
Pacific, more than 1 billion people live just above the extreme 
poverty line, on more than USD1.25 but less than USD2.50 a 
day” (UNDP 2014). Those who face multiple deprivations 
are especially at risk of falling back into poverty if a disaster 
or crisis should occur. “South Asia has the largest multi-
dimensionally poor population, with more than 800 million 
poor and over 270 million near-poor – that is more than 71 per 
cent of its population. The region is home to 56 per cent of the 
world’s poor” (UNDP 2014). 

Developing Asia and the Pacific countries are characterized 
by a large degree of social and economic inequality. Widening 
income gaps between the poor and wealthy, in countries, are 
characterized by an increase in the very top income groups 
(Kanbur et al. 2014). 

Since the 1990s, the population-weighted mean Gini index, 
a measure of income distribution, for Asia and the Pacific 
rose from 33.5 to 37.5 (UNESCAP 2014). “Lack of well-paid 

Figure 1.1.6: Human Development Index rankings for Asia 
and the Pacific countries, 2013
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jobs – especially for youth – is a major challenge in Asia and the 
Pacific. In many countries of the region, youth unemployment 
is relatively high: 23 per cent in Iran, 22 per cent in Indonesia, 
17 per cent in Sri Lanka, 16 per cent in Philippines and Samoa 
and 14 per cent in Timor-Leste” (UNDP 2014). 

Greater inequality persists amongst women and girls 

Despite progress made in addressing gender equality and 
women’s empowerment, many women and girls live in 
extreme poverty and food insecurity, and face discrimination, 
violence and lack of access to maternal health services. 
“Only 30 per cent of women in Asia and the Pacific are in non-
agriculture wage employment, with only 20 per cent in South 
Asia, the lowest among the world’s regions” (UNESCAP et 
al. 2010). “Few women own farms despite the fact that 40 
per cent of the region’s women are employed in agriculture” 
(Rodgers and Zveglich 2014). 

Poverty amongst women is, as a result, usually higher than 
amongst men. The 2014 Gender Development Index (GDI), 
which measures the gender gap in human development 
in 148 countries, reveals that Afghanistan, where the HDI 
for females is only 60 per cent of that for males, is the 
most unequal country. Tackling gender inequality and 
empowerment of women and girls should be the foundation 
of current and future sustainable development pathways in 
the region. 

Access to basic services in Asia and the Pacific 
region is improving

To speed up development and tackle poverty and inequality, 
efforts should be made to safeguard the environment, 
improve health and education, and improve access to basic 
infrastructure, such as electricity, clean drinking water and 
sanitation (UNESCAP 2015). Governments in the region are 
committed to the provision of basic social services and social 
protection to build resilience, especially for the poor and 
other vulnerable groups. 

High disparities in education persist 

Although there has been significant progress in improving 
access to education in Asia and the Pacific, the 2014 Human 
Development Report reports that illiteracy is still prevalent 
amongst older people, while younger people have difficulty 
making the leap from primary to secondary schooling (HDR 
2014). Less education means higher unemployment rates 
and lower-paying jobs, trapping young people in a cycle of 
poverty (UNFPA 2014; UNESCAP 2015). 

Health improvements are patchy

While most countries in Asia and the Pacific have made 
significant efforts to provide public health services, there are 
some countries that have not been completely successful in 
this. In many countries in the region concentration of services 
in urban areas is a major reason for the lack of progress in the 
reduction of maternal and infant mortality (UNDESA 2015). 

Faces of poverty
Credit:  Shutterstock/ Zzvet 
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In many cases, people may not be able to afford healthcare 
services even when they are available –“out-of-pocket 
payments in the region range from almost none in Kiribati and 
Tuvalu to almost 80 per cent in Afghanistan and a number of 
other countries. In 13 countries in the region, almost 50 per cent 
of all health expenditures emanate from private households, 
a major barrier for people to access health-care services” 
(UNESCAP 2015). 

Access to improved sanitation and water security is 
poorly developed

Asia and the Pacific made important progress in increasing 
access to improved drinking water and sanitation between 
1992 and 2012 (Figure 1.1.7). Despite this, water security and 
access is under pressure from multiple threats: population 
growth, urbanization, increasing water pollution, over-
abstraction of groundwater, water-related disasters, and 
climate change. By 2012, 92 per cent of the region’s total Access to water

Credit:  Shutterstock/ Pcruciatti

Figure 1.1.7: Asia and the Pacific, access to basic services: improved drinking water and sanitation 

Source: World Bank 2015
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population had access to drinking water; while only 59 per 
cent had access to sanitation (UNESCAP 2014; WHO and 
UNICEF 2014).

Access to energy is lagging in rural areas

Rural populations in many countries still do not have access 
to basic energy services, “at least 620 million people lack 
access to electricity in the region and almost 1.9 billion people 
still rely on biomass for cooking” (IEA 2014). The use of 
biomass is a significant environmental and health concern 
due to the amount of air pollution it produces when burned 
indoors, “more than 1 million premature deaths annually in 
India and China can be attributed to exposure to household 
air pollution” (UNESCAP 2014; WHO and UNICEF 2014). 
“Biofuels are produced mainly by China, India, Malaysia, the 
Philippines and Thailand; while the coal production of China 
and India accounts for more than half of the global output. 
However, the use of both commodities poses issues of water 
stress because their production processes are water-intensive, 
and the production of biofuels increases the demand for arable 
land, thus leading to deforestation” (WWAP 2014). 

1.2	 Increasing use of natural resources 
and declining resource productivity

1.2.1	 Resource efficiency plays an important role 
for sustainable development in the region

Resource efficiency means using natural resources in 
a sustainable manner and minimizing impacts on the 
environment. Resource efficiency promotes production 
using fewer natural resources. From a life cycle and value 
chain perspective, resource efficiency also means reducing 
the total environmental impact of the consumption and 
production of goods and services, from raw material 
extraction to final use and disposal (UNEP 2010). 

Over the past 45 years (1970–2015) the Asia and the Pacific 
region has experienced rapid economic growth, leading to 
higher incomes, poverty reduction and the emergence of a 
rapidly-expanding middle class. Consumption behaviour has 
changed and domestic consumption has started to increase 
alongside export industry growth.

Key Messages

Consumption of natural resources has been growing rapidly in Asia and the Pacific leading to increasing pressures and 
impacts on the local environment. Resource efficiency is improving in many countries but not in the region as a whole 
because of a shift in economic activity from resource-efficient to less resource-efficient countries.

•	 The region’s material consumption has increased sharply over the past four decades, accounting for more than 
50 per cent of world consumption while material productivity has not improved and is double the world average. 

•	 Energy provision continues to rely on fossil fuels and the share of renewable energy remains small despite very 
significant investment in renewable-energy infrastructure.

•	 The region accounts for more than 50 per cent of the world’s water use, and although water intensity has 
decreased sharply, it is still very high - more than double of the world average.

Decoupling economic growth from resource consumption has been achieved in some countries but not the region as a 
whole. To meet the Sustainable Development Goals (SDGs), Asia and the Pacific will need to greatly improve resource 
efficiency and enabling policies will be required to facilitate sustainable consumption and production.
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Together with population growth, industrialization and 
urbanization have led to a sharp increase in natural resource 
use in the region, which is both unsustainable and inefficient, 
and results in pollution, declining biodiversity and natural 
resource depletion (UNEP 2015). 

1.2.2	 Material consumption increasing and 
productivity not improving

The region’s material consumption has increased sharply 
over the past four decades, accounting for more than 50 per 
cent of world consumption in 2015. Material productivity has 
not improved and is still very high, double the world average. 

The use of materials in the region – biomass, fossil fuels, 
metal ores and non-metallic minerals – increased from 

26.3 billion tonnes in 2005 to 46.4 billion tonnes in 2015, an 
annual rate of growth of 6.1 per cent, which is higher than 
the economic and population growth rates –4.9 and 0.9 per 
cent respectively. 

Domestic material consumption per person increased from 
2.9 tonnes in 1970 to 11.9 tonnes in 2015 (Figure 1.2.1), with 
a high growth rate at 5.2 per cent per annum, and has now 
surpassed the global average of 11.2 tonnes. 

Material use in the region continues to be dominated by the 
demands of Northeast Asia, ( in particular China and Japan) 
which use 70 per cent of all materials and have the highest 
rate of growth. Northeast Asia also has the second highest 
per person material use at 20.5 tonnes but well below the 40 
tonnes per person of Australia and New Zealand (Figure 1.2.2). 

Figure 1.2.1: Asia and the Pacific and world, domestic material consumption, 1970–2015, million tonnes

Sources: CSIRO 2015; UNEP 2015 
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Figure 1.2.2: Asia and the Pacific, sub-regions and world, domestic material consumption, tonnes per person, 1970, 1990 
and 2015

Sources: CSIRO 2015; UNEP 2015 
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The main driver of accelerating domestic material 
consumption is the growth of consumption by the expanding 
middle class and, to a lesser extent, population growth. 

The material intensity of many developing countries in the 
region has increased significantly over the past four decades 
(Figure 1.2.3). In 2015, on average, 1.35 kilograms of 
materials were needed globally to produce UD1 of economic 
output but 2.75 kilograms were required in Asia and the 
Pacific, just more than double the global average and four 
times the rest of the world average (Figure 1.2.4). The 
environmental impact has increased, in part due to the shift 
in economic activity from very resource-efficient economies 
such as Japan and the Republic of Korea to the less resource-
efficient economies of China, India and Southeast Asia.

Asia and the Pacific region is rich in rare earth 
metals (REMs), and consumption of REMs for high-
tech applications is increasing rapidly, particularly 
for new and emerging clean-energy technologies. 

REMs are a group of 17 chemical elements – 15 lanthanide 
elements (lanthanum, cerium, praseodymium, neodymium, 
promethium, samarium, europium, gadolinium, terbium, 
dysprosium, holmium, erbium, thulium, ytterbium and 
lutetium), yttrium and scandium. They are sometimes 
referred to as rare earth oxides because many of them are 
typically sold as oxide compounds (King 2015). Demand 
for REMs in the region and globally has grown rapidly 
in recent decades because of increasing applications in 
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Figure 1.2.3: Asia and the Pacific, sub-regions and world, material intensity of the economy, kilogram per USD, 1970–2015

Figure 1.2.4: Asia and the Pacific, sub-regions and world, material intensity of economy, kilogram per USD, 1970, 1990 and 2015

Source: CSIRO 2015; UNEP 2015

Sources: CSIRO 2015; UNEP 2015
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industry for permanent magnets, metal alloys and catalysts, 
electronics and renewable-energy infrastructure. The region 
has the highest share of global demand for REMs and this 
is projected to grow at an average annual rate of 9.1 per 
cent from 2013, mainly due to rapidly increasing demand 
in China, which currently accounts for about 60 per cent of 
global consumption. On the supply side, almost 50 per cent 
of reserves are in China (King 2015). 

While the global economy is not running out of natural 
resources, the affordability and timely availability of strategic 
materials has been decreasing sharply since the turn of the 
century and economies are now more vulnerable to reduced 
security of supply. Increasing resource use will affect the 
environment, climate and human health negatively.

1.2.3	 Energy supply, intensity and sustainability 
under pressure

The region’s total primary energy supply (TPES) has 
increased more than fourfold over the 1970–2010,   period 
and accounted for 45 per cent of the world’s TPES in 2015. 
Energy intensity in the region’s developing countries has 
improved rapidly but is still more than double the world 
average.

The demand for electricity, gas and transport fuel in the 
region also increased more than fourfold between 1970 and 
2015 (UNEP 2015). Energy use has grown by 5.7 per cent 
per year on average, from about 43 000 petajoules in 1975 
to around 277 000 petajoules in 2015 (Figure 1.2.5), and is 

Figure 1.2.5: Asia and the Pacific and world, total primary energy supply, petajoules, 1970–2015

Sources: CSIRO 2015; UNEP 2015
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Figure 1.2.6: Asia and the Pacific, sub-regions and world, total primary energy supply per person in Asia and the Pacific, its 
sub-regions and globally, gigajoules per person, 1970, 1990 and 2015

Sources: CSIRO 2015; UNEP 2015
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largely dependent on non-renewable energy sources, mainly 
coal, for example in China and India. Per person energy use 
varies   across sub-regions and the regional differences in 
2015 are stark: 222 gigajoules per person per year in Australia 
and New Zealand, 124 in Northeast Asia but only 44.5 in 
Southeast Asia and 26.6 in South Asia. This reflects the 
prevalence of hard and low-paid physical labour in South and 
Southeast Asia, as well as a low material standard of living 
(Figure 1.2.6). 

Due to the shift of production from Japan to China and other 
emerging economies, and increased energy use in these 
countries, the energy intensity of the whole region has 
remained stagnant over the past four decades (Figure 1.2.7 
and Figure 1.2.8). 

The energy intensity in South and Southeast Asia has 
improved markedly in recent decades, but is still more 

than double the world average in 2015. Energy intensity in 
Northeast Asia combined has increased since 2000, caused 
by the great acceleration of China’s energy use and a shift of 
production from efficient Japan to less efficient China. Only 
Australia and New Zealand have an energy intensity lower 
than the world average.

Renewable energy in the region has been growing rapidly, 
and accounted for 40 per cent of the installed capacity of the 
world in 2014. Renewable energy supplies, however, are not 
keeping up with fast-rising energy demand.

Since 2000, the region has increased its installed capacity 
of renewable energy, accounting for 40 per cent of global 
total of 1  839 terawatt (1012 watts) in 2014 (IRENA 2015). 
The region’s installed capacity grew by an average of 9–12 
per cent per year between 2006 and 2014 compared to the 
global average of 5–6 per cent. China accounted for 30 per 
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Figure 1.2.7: Asia and the Pacific, sub-regions and world, energy intensity, megajoules per USD, 1970–2015

Figure 1.2.8: Asia and the Pacific, sub-regions and world, energy intensity, megajoules per USD, 1970, 1990 and 2015

Sources: CSIRO 2015; UNEP 2015

Sources: CSIRO 2015; UNEP 2015
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cent of the world’s renewable energy investment in 2014 
(Frankfurt School-UNEP 2015).

The traditional biofuel sector of biomass, timber and waste still 
accounts for the largest share of renewable energy in Australia, 
China, India, Indonesia, and Japan. In 2013, solar, wind and 
geothermal contributed 1.2 per cent of China’s energy supply, 
1 per cent in Australia, 0.9 per cent in Japan and 0.5 per cent 
in India. The best example of the use of renewable energy is 
currently Indonesia, which produced 7.6 per cent of its energy 
supply from geothermal sources in 2013 (Table 1.2.1). 

China and Japan have contributed most to the significant 
increase in solar photovoltaics (PV) in the region since 2012 
(Juan 2014). Japan introduced an electricity feed-in tariff 
scheme in July 2012 that incentivized large investment in 
solar PV (Japan, METI 2011). 

China also increased its installed capacity of wind power 
generation to 115  000 megawatt (106 watts) in 2014 from 
352 in 2000 (REEEP 2009). Wind power capacity increased 
dramatically after the government announced its medium- 
and long-term Renewable Energy Development Plan in 2007 

Table 1.2.1: China, India, Indonesia, Australia and Japan, renewable energy supply and share of renewable energy in TPES, 
petajoules (1015 joules) and per cent

1970 1990 2013

China Hydro 108 (0.7 %) 456 (1.3 %) 3 274 (2.6 %)

Geothermal - - 189 (0.1 %)

Solar/wind/other - - 1 342 (1.1 %)

Biofuels and waste 6 458 (39.4 %) 8 391 (23.0 %) 9 030 (7.1 %)

India Hydro 101 (1.6 %) 258 (2.0 %) 510 (1.6 %)

Geothermal - - -

Solar/wind/other - - 152 (0.5 %)

Biofuels and waste 4 010 (63.0 %) 5 588 (43.5 %) 7 891 (24.3 %)

Indonesia Hydro 3 (0.2 %) 21 (0.5 %) 61 (0.7 %)

Geothermal - 81 (2.0 %) 678 (7.6 %)

Solar/wind/other - - -

Biofuels and waste 1 102 (75.1 %) 1 821 (44.1 %) 2 298 (25.7 %)

Australia Hydro 32 (1.5 %) 51 (1.4 %) 65 (1.2 %)

Geothermal - - -

Solar/wind/other - 3 (0.1 %) 53 (1.0 %)

Biofuels and waste 148 (7.0 %) 166 (4.6 %) 212 (3.9 %)

Japan Hydro 271 (2.5 %) 322 (1.7 %) 281 (1.5 %)

Geothermal - 66 (0.4 %) 101 (0.5 %)

Solar/wind/other - 49 (0.3 %) 83 (0.4 %)

Biofuels and waste - 206 (1.1 %) 466 (2.5 %)
Source: IEA 2015
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that set a target to increase installed wind power capacity to 
30 gigawatt (109 watts) by 2020. This target was achieved by 
2010, ten years ahead of the plan (IEA 2011). 

Despite the positive impact of reduced greenhouse gas 
emissions, renewable energy generation infrastructure 
may result in other environmental challenges such as an 
increased demand for metals for new installations, increased 
water use, use of hazardous chemicals, land-use change and 
habitat loss (SVTC 2014). As a result, reducing the use of 
toxic chemicals in solar PV systems, the establishment of 
responsible recycling systems and the protection of workers 
should become priorities. 

Despite rapid development, however, renewable energy 
supply in the region has not kept up with the fast-rising 
demand for energy demand. The share of renewable 
energy in the TPES has decreased sharply over the past four 
decades. In 1970, one third of the energy in the region came 
from burning biomass but in 2015 the share of all renewable 
energy had decreased to 14 per cent (Figure 1.2.10). 

Coal has become the most-used energy carrier, up from 32 
per cent in 1970 to 49 per cent of all energy supplied in 2015. 
The surge in coal demand, an average of 5 per cent a year, 
has been surpassed by natural gas, for which demand grew 
by an average of 8.8 per cent a year and nuclear power, which 
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Figure 1.2.9: Asia and the Pacific, total primary energy supply by energy carriers, Terajoules (1012 joules), 1970–2010

Source: CSIRO 2015; UNEP 2015 



Re
gi

on
al

 C
on

te
xt

 a
nd

 P
rio

rit
ie

s
23

Figure 1.2.11: Asia and the Pacific and world, water use, cubic kilometres, 1970–2015
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Figure 1.2.10: Australia, China, India, Indonesia, and Japan, 
share of renewable energy (TPES), per cent, 1970, 1990, 2015

Sources: CSIRO 2015; UNEP 2015
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grew by an average of 9.6 per cent a year between 1970 and 
2015 (Figure 1.2.9). 

1.2.4	Water use is increasing and intensity remains 
high

Asia and the Pacific accounts for more than 50 per cent of 
the world’s water use, and it is increasing. Water intensity in 
the region’s developing countries has decreased sharply but 
is still very high and, for the region as a whole, it is more than 
double the world average.

Water use in the region grew from around 1.5 cubic 
kilometres in 1970 to 2.1 cubic kilometres in 2015 (Figure 
1.2.11). Total water withdrawals for the region as a whole 
grew very slowly, at an annual rate of 0.6 per cent per year 
for 1970 –2010 (UNEP 2015). 
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The per person use of water fell in all sub-regions, especially 
between 1970 and 1990, as a result of improved agricultural 
practices and industrialization (Figure 1.2.12). The Pacific 
and Northeast Asia have the lowest per person water use in 
the region and Australia and New Zealand have the highest.

Water intensity has decreased rapidly in developing 
countries in the region, with a sharp decrease of an average 
of 4.4 per cent per annum in Southeast Asia, 3.4 per cent 
in Northeast Asia and 3.3 per cent in South Asia compared 
to the rest of the world average of 2.4 per cent per year. 

Figure 1.2.12: Asia and the Pacific, its sub-regions and world, water use per person, cubic metres per person, 1970, 1990 and  
2015

Sources: CSIRO 2015; UNEP 2015

Sources: CSIRO 2015; UNEP 2015
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Figure 1.2.13: Asia Pacific, its sub-regions and world, water intensity of the economy, litres per US dollar of GDP, 1970–2015
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Figure 1.2.14: Asia and the Pacific, its sub-regions and world, water intensity of the economy, litres per USD of GDP, 1970, 
1990 and 2015

Sources: CSIRO 2015; UNEP 2015

Impressive improvements in water efficiency have reduced 
water use per US dollar of gross domestic product (GDP) by 
90 per cent in developing countries in the region. However, 
water intensity in Asia and the Pacific region was almost 
double the world average in 2015 (Figure 1.2.13). 

This high water intensity has been recorded mainly in South 
and Southeast Asian sub-regions, where economies are 
dominated by agriculture, which requires higher volumes of 
water (Figure 1.2.14).

1.2.5	 Economic growth is decoupling from 
resource consumption

Some Asia and the Pacific countries have been largely 
successful in decoupling economic growth from resource 
consumption: GDP continues to grow while resource use 
has increased at a slower rate or decreased. The region as a 
whole, however, has not achieved decoupling.

Decoupling aims to achieve more with less. There is ample 
research available indicating that decarbonization of the 
energy system and dematerialization of the economy can 
occur with negligible impacts on economic growth and 
employment (Schandl et al. 2015). There are, however, 
different ways to decouple including through structural 
change and increasing the share of national income in service 
sectors which have a lower material intensity, decoupling 
through externalizing material and energy intensive 
production to third countries, and decoupling through policy 
efforts. 

Although individual countries have achieved decoupling, this 
has not led to increased material and energy productivity for 
the region as a whole. The main reason is that production 
has shifted from resource-efficient economies such as Japan 
to less resource-efficient ones including China, which needs 
five times as many resources per unit of GDP as the Japanese 
economy. In 1970, 65 per cent of the GDP of the region was 
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produced by Japan and only 6 per cent by China, but by 
2013, Japan’s share had fallen to 31 per cent of overall GDP 
of Asia and the Pacific while China’s had risen to 34 per cent 
(Schandl et al. 2015).

Importantly, a considerable share of the materials, energy 
and water used in the region is for consumption outside the 
region. The material, energy and water footprints of the 
whole region are lower than actual material, energy and 

water consumption, because of products exported to other 
regions of the world

As a result, the region’s economy is slightly more material 
efficient when the indicators are corrected for material use 
for consumption outside the region (Figure 1.2.15).

Asia and the Pacific’s energy footprint is considerably lower 
compared to its energy use (TPES), highlighting the extent 

Figure 1.2.15: Asia and the Pacific, per person domestic material consumption (DMC), material footprint (MF) per person and 
material efficiency of the economy, tonnes per person and kilograms per USD, 1970–2015

Source: CSIRO 2015; UNEP 2015
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to which energy is used in the export manufacturing (Figure 
1.2.16). There is a similar effect for energy intensity, but 
stronger than that seen for material intensity. 

1.3  Increasing vulnerability to the 
impacts of natural hazards and 
extreme events

1.3.1	 Disasters caused by natural hazards in Asia 
and the Pacific

Asia and the Pacific has the highest number of reported 
disasters of any region in the world – approximately 41 per 
cent of all natural disasters reported over the last two decades 
occurred in this region (UNESCAP 2015; UNESCAP 2014) and 
1 625 disaster events reported in the region in 2005–2014 
(UNESCAP 2015). In 2015, Asia and the Pacific continued to 
be the world’s most disaster prone region. During that year, 

160 disasters were reported in the region, accounting for 47 
per cent of the world’s 344 disasters (UNESCAP 2016).

Asia and the Pacific’s sub-regions are affected by different 
disaster and climate risks. Between 1992 and 2011, South 
Asia, Eastern China and Southeast Asia were affected by 
major floods that caused considerable human and economic 
losses (UNEP 2013a). Southeast Asia, mainly Indonesia and 
the Philippines, was most affected by disasters with 527 
events and 354 293 deaths reported between 2004 and 2013 
(UNESCAP 2014). In the same period, China reported 285 
events. Many countries are located along the Pacific Ring of 
Fire, where about 75 per cent of the world’s seismic energy 
is released, and have experienced several large earthquakes 
during the past two decades (UNEP 2013a). The Indian 
and Pacific Ocean coastlines, including the east coasts of 
Northeast Asia, South Asia and Southeast Asia are exposed 
to tropical cyclones, and were affected by a number of severe 
storms causing heavy rains and flooding between 1992 and 
2011 (UNEP 2013a). 

Figure 1.2.16: Asia and the Pacific, per person total primary energy supply (TPES), energy footprint (EF) per person, and 
energy efficiency, gigajoules (GJ) per person and megajoules (MJ) per USD 1970–2015 

Sources: CSIRO 2015; UNEP 2015
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Source: NASA Earth Observatory 2011

Source: NASA Earth Observatory 2011 

Figure 1.3.1: Flood waters inundated the provinces of Phra 
Naknon Si Ayutthaya and Bangkok, Thailand, December 
2011 (NASA)

Figure 1.3.2: River floods in the Indian state of Bihar, 
October 2011 (NASA)

According to the World Risk Index (ADW 2012), eight 
of the 15 countries with the highest risk worldwide are 
island states, with Tonga and Vanuatu having the highest 
risk. Extreme events that have occurred in Asia and the 
Pacific in the past few years include the Great East Japan 
earthquake and tsunami in 2011, the Bangkok floods in 2011  
(Figure 1.3.1), Tropical Cyclone Evan in Samoa 2012, 
Typhoon Hayan in the Philippines in 2013, floods in India in 
2011 (Figure 1.3.2) and Pakistan in 2013 and 2014, Tropical 

Key Messages

     Asia and the Pacific has the most reported disasters caused by natural hazards of any region in the world. The 
frequency, magnitude, and impacts of disasters in the region is increasing with disaster risk concentrated in urban 
areas.

•	 Disaster risk is expected to increase further due to climate change and poorly or unplanned socio-economic 
development in locations exposed to a range of hazards.

•	 The worst impacts of climate change are projected to occur in the Pacific and South and Southeast Asia. Some 
islands could become uninhabitable in the future and others may lose some parts of their territories due to sea 
level rise.

There are national frameworks and roadmaps for disaster risk reduction in many countries. The causes of social 
vulnerability and the drivers of disaster risk are often not sufficiently addressed by disaster risk reduction strategies 
and development planning.
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Figure 1.3.3: Natural disaster events in Asia Pacific, 1970–2014 

Source: EM-DAT 2015

Cyclone Pam and Typhoon Maysak in Kiribati, the Federated 
States of Micronesia, Tuvalu, the Solomon Islands and 
Vanuatu in 2015, the Nepal earthquake in 2015 and the heat 
wave in India in 2015.

Data compiled by the Emergency Events Database (EMDAT) 
show a sharp rise in the number of reported disasters in 
Asia and the Pacific since 1960, but a tailing-off since 2000 
(Figure 1.3.3). 

Many risks of climate change are concentrated in urban areas 
and affect people, assets, economies, and ecosystems (IPCC 
2014b). The risks include heat stress, extreme precipitation, 

inland and coastal flooding, landslides, air pollution, drought 
and water scarcity. A lack of essential infrastructure and 
services, poor-quality housing and living in exposed areas 
increase risk. Sea-level rise is expected to lead to increasingly 
adverse impacts such as submergence, coastal flooding and 
erosion in coastal and low-lying areas. 

Extreme events are increasingly affecting small island 
developing states (UNDESA 2010). Disasters and associated 
impacts vary significantly across sub-regions. While disaster 
intensity and loss of life are higher in Southeast Asia and 
South Asia, the highest property losses occur in Oceania and 
Australia and New Zealand (Figure 1.3.4).
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Figure 1.3.4: Deaths caused by natural disasters in Asia and 
the Pacific by UNEP Sub-region, 1970-2014 
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1.3.2	 Causes of vulnerability and drivers of 
increasing risk

Because of the geographical, environmental, climatological, 
social, economic and political diversity of the Asia and 
the Pacific region, vulnerabilities, hazard types and 
characteristics, and hazard impacts vary greatly across 

the region. Certain socio-ecological systems, such as 
mountains, coastal areas and small islands, are particularly 
vulnerable because of their geographic and environmental 
characteristics (Leal Filho 2014). At the same time, socio-
economic characteristics such as politics and governance, 
economic development status, and development choices 
also determine levels of vulnerability and resilience. 

The Intergovernmental Panel on Climate Change (IPCC 
2014c) places medium confidence on the attribution to 
climate change of increases in the frequency or intensity 
of ecosystem disturbances such as droughts, wind-storms, 
fires and pest outbreaks. The character and severity of 
impacts from climate change and extreme events depend 
not only on climate-related hazards but also on exposure and 
vulnerability of human and natural systems (IPCC 2014a). 

Poor and marginalized people, those living in high-risk 
areas, women, the young, old and the disabled tend to be 
more at risk and more vulnerable to hazards for different 
reasons. These include dependence on natural resources to 
sustain livelihoods, reduced mobility and/or mental, physical 
or cognitive abilities, lack of access to different types of 
resources such as hazard information, communication 
and other technologies and infrastructure, political power 
and representation, and financial means to cope with and 
recover from hazard events (Table 1.3.2). 

Table 1.3.1: Disaster occurrence and damage in Asia and the Pacific Region due to droughts, floods, landslides, earthquakes, 
wildfires, and storms, 1970- August 2015

Parameters Pacific 
Islands

Southeast 
Asia South Asia Northeast 

Asia
Australia & 

New Zealand

1 Deaths (% of total population) 0.02 0.09 0.08 0.04 0.005

2 Total damage (USD billion) 75.31 118.87 152.97 923.06 72.68

3 Damage (USD per person per year) 59.22 5.79 2.77 15.03 75.88

4 Intensity (number of events per 1 000 square kilometres 0.06 0.29 0.30 0.10 0.03
Source: EM-DAT 2015
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An important driver of risk and the socio-economic impacts 
of disasters in Asia and the Pacific is hazard exposure (Figure 
1.3.5, Figure 1.3.6, Figure 1.3.7, Figure 1.3.8, Figure 1.3.9). 
This is increasing because of population growth unplanned 
urbanization and high population density (IPCC 2012). 
Because of their isolation, low elevation, concentration 
of people living along coasts, and the lower response and 
recovery capacity after disasters, Pacific Island Countries 

Source: NASA Earth Observatory 2011

Figure 1.3.5: Development in China’s Pearl River Delta (Zhu 
San Jiao), 1988–2014

Figure 1.3.6:Economic exposure to tropical cyclones in Asia 
and the Pacific

Source: UNEP 2013b

Asia and the Pacific tsunami economic exposure
Legend

Value (USD)

Source: UNEP 2013b

Figure 1.3.7: Physical exposure to tropical cyclones in Asia 
and the Pacific
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Table 1.3.2: Parameters determining risk and vulnerability to disasters in 
different geographical settings  

Note:(Arrows: vertical – high, horizontal – medium, down – low)
Source: EM-DAT 2015
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Source: UNEP 2013b

Figure 1.3.8: Physical exposure to floods in Asia and the 
Pacific

Source: UNEP 2013b

Figure 1.3.9: Physical exposure to drought in Asia Pacific

and Territories (PICTs) are particularly vulnerable to climate 
change (SPREP 2012).

ESCAP (2014) estimates that the average number of people 
exposed to annual floods increased from 30 million to 
64 million, and the population living in areas affected by 
cyclones from 72 million to 121 million between 1970 and 
2010. While the overall percentage of the urban population 
living in slums has decreased, the absolute number increased 
from 410 million in 1990 to 470 million in 2000. 

The worst impacts of climate change are projected to occur 
in the Pacific and South and Southeast Asia. In 2011, six of the 
ten countries most vulnerable to climate change worldwide 
were in Asia and the Pacific (UNEP 2013a). Focusing on the 
population at risk from sea level rise by 2050, seven of the 
ten most vulnerable countries worldwide are in the region 
(UNEP 2013a). Nearly 40 million people in India (1st) will be 
at risk, more than 25 million in Bangladesh (2nd), more than 
20 million in China (3rd) and Indonesia (4th), nearly 15 million 

in the Philippines (5th), and nearly 10 million in Viet Nam 
(7th) and Japan (8th). Other Asian countries in the top 20 
include Republic of Korea (12th), Myanmar (13th), Malaysia 
(16th) and Thailand (20th). 

1.3.3	 Impacts of disasters across Asia and the 
Pacific

Disasters caused by natural hazards kill and affect millions 
of people, undermine human security, physical and mental 
health and well-being, cause displacement, and lead to 
damage to and losses of ecosystems, property, infrastructure, 
and places of cultural and recreational significance, as well as 
putting livelihoods and economies at risk (UNEP 2013b; IPCC 
2012). Between 2005 and 2014, more than 1.4 billion people 
were affected by disasters in Asia Pacific, 80 per cent of the 
number of people affected by disasters globally (UNESCAP 
2015). In 2015, 59.3 million people were affected by disasters 
in the region (not including slow-onset disasters such as 
droughts, heat waves, and forest fires (UNESCAP 2016).

Asia and the Pacific flood physical exposure

Legend

Value
High: 377816

Low: 0

Asia and the Pacific Droughts physical exposure
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Legend

High: 2275950

Low: 0
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Table 1.3.3: Key regional risks from climate change
Sub-region Key risks Drivers

Asia Increased riverine, coastal and urban flooding leading to widespread damage 
to infrastructure, livelihoods and settlements (medium confidence)

Extreme precipitation, damaging 
cyclones, sea-level rise

Increased risk of heat-related mortality (high confidence) Warming trend, extreme 
temperature

Increased risk of drought-related water and food shortages causing 
malnutrition (high confidence)

Warming trend, drying trend, 
extreme temperature

Australia & 
New Zealand 

Significant change in coral reef systems’ community composition and 
structure in Australia (high confidence)

Damaging cyclones, sea-level rise, 
ocean acidification

Increased frequency and intensity of flood damage to infrastructure and 
settlements in Australia and New Zealand (high confidence) 

Extreme precipitation

Increasing risks to coastal infrastructure and low-lying ecosystems in 
Australia and New Zealand, with widespread damage towards the upper end 
of projected sea-level-rise ranges (high confidence)

Damaging cyclones, sea-level rise

The Pacific Loss of livelihoods, coastal settlements, infrastructure, ecosystem services, 
and economic stability (high confidence)

Drying trend, extreme 
precipitation, damaging cyclones, 
sea-level rise, ocean acidification

The interaction of rising global mean sea level in the 21st century with high-
water-level events will threaten low-lying coastal areas (high confidence)

Damaging cyclones, sea-level rise

Source: IPCC 2014a

Climate-induced migration has become a focus because Asia 
and the Pacific is the most disaster-affected region, the most 
populous region and, a region in which mass movements 
of people are driven by growing inequalities and regional 
economic integration, and where climate change is expected 
to have significant impacts (ADB 2012). In small island 
developing states, population displacement is increasing, 
particularly in low-lying islands, because of environmental 
degradation, climate change and sea-level rise. Some islands 
could become uninhabitable in the future and others may 
lose their entire territories due to sea level rise (UNEP 2014). 

Economic damage caused by disasters in Asia and the Pacific 
increased from USD52 billion in the 1970s to more than  
USD 523 billion in 2005–2014, which is 45 per cent of the 
global total (UNESCAP 2015). Reported economic damage 
incurred in 2015 (not including damage from slow-onset 
disasters) was more than USD 45.1 billion (UNESCAP 2016). 

The number of recorded deaths from disasters increased 
from just over 200  000 between 1994 and 2003 to almost 
750 000 between 2004 and 2013, largely in Asia (UNESCAP 
2014). 16,000 fatalities were recorded in 2015 (UNESCAP 
2016). Direct and insured losses from weather- and climate-
related hazards have increased substantially in recent 
decades, both globally and regionally. However, UNEP 
(2011) notes that relative risk, measured as a proportion of 
the population or GDP, is stable, and may even be declining 
for mortality. 

Disasters caused by natural hazards are one of the most 
important causes of forced displacement. A 2011 report 
(IDMC and NRC 2011) estimated that in 2010, 90 per cent 
of disaster displacement within countries was attributed to 
climate-related hazards. During 2010–2011, more than 42 
million people were displaced in Asia and the Pacific as a 
result of extreme weather events. 
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Earthquake events have caused the largest number of 
deaths and economic losses, followed by storms and floods. 
The 2015 Nepal earthquake killed more than 8 000 people, 
22 000 were injured, more than 100 000 displaced, and about 
500 000 houses were destroyed and 300 000 damaged. In 
small exposed countries, particularly small island developing 
states, the impacts of climate change and sea-level rise on 
the environment and socio-economic development of the 
country are disproportionately greater (UNEP 2014; SPREP 
2012), with losses exceeding 1-8 per cent of GDP, averaged 
over the period 1970– 2010 (IPCC 2012). 

1.4	 Environmentally-related health risks

1.4.1	 Introduction: health has social and 
environmental determinants

Human health is determined by socio-economic and 
environmental (including ecological) factors. Some 
definitions of the environment include social dimensions, but 
this section avoids discussion of social health influences such 
as discrimination based on gender, status, religion, culture, 
ethnicity and other descriptors. Literacy, nutrition, female 
empowerment and health systems are also not discussed, 
nor are cultural attitudes that influence such health-risking 
behaviour, such as smoking, lack of exercise, diet, alcohol 
consumption and violence. This section focuses on health 
effects arising from alterations in the physical environment, 
such as pollution and ecosystem and climate change.

Key Messages

Demographic factors, including ageing and population density, influences human health, including the total burden 
of disease, both quantitatively and qualitatively.  The impact from environmental determinants of human health 
include food security and nutrition, access to clean water, sanitation and reduced air pollution. 

•	 Life expectancy is increasing in the Asia and the Pacific and the regional population is aging.
•	 Water and sanitation contribute to poor hygiene and disease risk throughout the region. Contamination of 

water sources by human and industrial wastes is a major problem in South and Southeast Asia. Ground water 
contamination from sea level rise is especially problematic for island nations in the region with limited fresh 
water supplies.

•	 Food contamination by pesticides and other toxins affects rural poor and vulnerable populations. Poor animal 
husbandry has caused regional outbreaks of zoonoses diseases such as SARS, Avian influenza.

•	 Air pollution from biomass and coal burning attributes to premature deaths throughout the region especially 
among the rural poor women and vulnerable populations. Transboundary smoke and haze is a leading regional 
air quality issue.

Climate change and resource depletion are emerging issues that when coupled with urbanization lead to increases in 
environmentally-related health risks throughout the region.  The appearances of new diseases or the manifestation 
of known disease in a new form (like zika), or in new areas (malaria, Japanese encephalitis) can cause severe economic 
harm and have the capacity to reverse recent regional progress.
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Demographic factors, including ageing and population 
density, also influence health, including the total burden of 
disease, both quantitatively and qualitatively (Campbell et 
al. 2007). In Asia and the Pacific, in recent decades, the net 
impact of development on health has been strongly positive 
(Figure 1.4.1). Although the burden of non-communicable 
diseases (NCDs), including cardiovascular impairment, 
arthritis, cancer, diabetes and dementia, has increased in 
Asia and the Pacific, it not entirely clear whether this is true 
after age standardization5. In particular, age-standardized 
mortality of most NCDs has declined, perhaps because of 
better childhood nutrition and reduced smoking. Important 
exceptions may be lung cancer in Chinese men and all cancers 
in South Asia. Importantly, novel entities, such as synthetic 
organic pollutants, radioactive materials, nanomaterials, 
and micro-plastics6, and behaviour including a reduction 
of weight-bearing exercise especially in childhood, could 
undermine future population health. 

5	 Age standardization is a technique used for comparing 
populations when their age profiles are quite different.

6	 http://www.anthropocene.info/pb2.php.

Environmental determinants of health include food, 
nutrition, water, air, infrastructure, climate, ecosystems 
and other natural resources. Access to green and blue space 
– views of water in urban settings– has been suggested 
as benefitting mental health, after adjustment for socio-
economic status. However, high quality evidence for this in 
Asia and the Pacific is lacking. 

Industrial wastes and synthetic and naturally occurring 
pollutants  harm human health, by contaminating air, soil, 
food, freshwater and oceans. Some pollutants, heavy 
metals and organochlorines for example, bio-accumulate 
in food chains, including fish and marine mammals, others 
disrupt endocrine systems or are carcinogens. Important 
contaminants include arsenic in groundwater from geologic 
sources, mercury in fish from coal burning, and particulate air 
pollution from the burning of biomass and coal. Greenhouse 
gases, including from fossil fuel combustion, deforestation 

Figure 1.4.1: Asia Pacific, population and life expectancy, 1960–2012

Sources: World Bank, HALE Collaborators 2015; GBD 2013 DALYs.
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and excessive meat consumption, are also a central health 
issue (Watts et al. 2015; Whitmee et al. 2015). 

1.4.2	 Water and food pollution in Asia and the 
Pacific

Inadequate sanitation, together with a paucity of treated 
water, contributes to poor hygiene and water-borne illnesses 
(World Bank 2013). Drinking water contaminated by human 
faeces is estimated to be used by about 30 per cent of the 
population of South and Southeast Asia (Bain et al. 2014). 
Many Pacific countries face problems of contaminated and 
limited drinking water, due to their small area, increasing 
populations and sea-level rise. Freshwater stress is also 
increasing in many parts of Asia, and can worsen water-
washed diseases, such as scabies and trachoma, the 
incidence of which can be reduced by ample supplies of clean 
water for washing.

Much groundwater is contaminated by arsenic in geologically 
vulnerable areas, including much of Bangladesh and parts 
of China, India and Myanmar. Groundwater can also be 
contaminated by human and industrial waste – a study in 
China found significant antibiotic contamination in 58 river 
basins (Zhang et al. 2015), a potential cause of anti-microbial 
resistance

Food can also be inadvertently contaminated by pesticides, 
aflatoxins or microbial toxins, or deliberately, such as by 
melamine sometimes added to food products to defraud 
consumers (Guan et al. 2009). 

Population size and life expectancy increased considerably 
between 1960 and 2012 in Asia and the Pacific. Health 
adjusted life expectancy (1990–2013) also improved. 

1.4.3	 Air pollution, chronic disease and ageing

Air pollution, a leading global environmental health risk 
factors (Smith et al. 2014) is particularly important in Asia 
and the Pacific, especially in China, India and Southeast Asia. 

It has two major sources, in households from the burning 
of coal and biomass for cooking and heating; and in the 
ambient environment from fossil fuel combustion mostly for 
transport and electricity generation. Of 7 million premature 
deaths attributed globally to air pollution in 2012, about 
53 per cent has been attributed to outdoor (ambient) air 
pollution (Lelieveld et al. 2015) (Table 1.4.1).

The 2015 El Niño greatly worsened the effects of the 
seasonal fires most of which are deliberately set each year 
to clear forests for agriculture in large parts of Kalimantan, 
Sumatra and elsewhere in Indonesia, and cause haze that 
extends to Brunei, Malaysia and Singapore. These fires have 
probably caused tens of thousands of foetal deaths, as well 
as suffering to other vulnerable populations in Southeast 
Asia (Jayachandran 2009). 

Although the total burden of most non-communicable 
diseases has increased in Asia and the Pacific, the rate and 
severity of most conditions has declined, once ageing is 
accounted for (Beaglehole, et al. 2011). This is probably 
mainly because of improved childhood nutrition. There are 
possible exceptions: mortality from lung cancer among men 
has been reported to be increasing in China, potencially 
because of air pollution and smoking (Chen et al. 2015; 
Mandel et al. 2015). 

This success should, however, not be cause for complacency. 
It is likely that future population health could be substantially 
improved through reduced environmental and other risks, 
especially air pollution and smoking. The replacement of the 
burning of coal and biomass with cleaner fuels that do not 
pollute the atmosphere would also slow climate change and 
thus benefit health in other ways – such win-wins are often 
called co-benefits. Similarly, better organized cities, with 
good public transport systems, would improve air quality, 
slow climate change and might also bring other health 
benefits, such from walking (active transport) and greater 
social interaction. Obesity and diabetes remain key threats 
in many Pacific islands, even though they, too, continue to 
experience rising life expectancy.
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Table 1.4.1: Illustrative examples of environmental health issues affecting air, land, water, ecosystems and the ocean in Asia 
and the Pacific

Media: major causes/mechanisms Asia and the Pacific example(s) Manifestations 

Air: inhalation of smoke, particulate matter 
and ground-level ozone exposure from the 
combustion of fossil fuel, (especially) coal for 
electricity and heating and biomass for cooking; 
from forest fires and deliberate burning of 
vegetation for land clearance; ground level 
ozone and nitrous oxide also from motor 
vehicles; toxic waste from industrial accidents 
and petroleum by-products

About 70 per cent of the global burden of 
disease (air pollution) occurs in Asia and the 
Pacific (http://www.healthdata.org/gbd/
data-visualizations); Bhopal methyl methyl 
isocyanate poisoning (India 1984); (Sharma 
2005); Yokkaichi (Japan, 1960s); Tianjin 
explosion (China 2015) (Chan et al. 2015), 
Indonesian fires, especially in Kalimantan and 
Sumatra, worse during El Niño years (e.g. 
1978, 2015) (Marlier et al. 2015)

Lung and cardiovascular 
disease, including stroke; 
lung cancer; death, 
neurological and other 
consequences, including 
asthma and chronic lung 
disease 

Ecosystems: synanthropy, loss of habitat by 
deforestation and other factors can stress bats 
which are viral reservoirs, possibly enhancing 
spillover; irrigation and intensive crop and 
animal raising

Malaria; Japanese encephalitis (Nepal, Sri Lanka), SARS (Chinese origin), 
Hendra virus (Australia), avian influenza, Nipah virus (Malaysia and Singapore 
1998) (McMichael et al. 2013)

Land: soil contamination by faeces with 
parasites, industrial waste

Bursting of tailings dam with coal-ash flood, 
Viet Nam (2015); chromium pollution China 
(Gao and Xia 2011)

Cancer, unknown

Fresh water: Contamination by human and 
animal faeces, salt, pesticides, industrial waste 
and antibiotics, naturally-occurring arsenic and 
in some places excess fluoride

Faecally contaminated water remains a major 
problem in South Asia, parts of China and on 
some Pacific islands

Gastroenteritis, diarrhoea, 
cholera, schistosomiasis, 
stunting due to repeated 
diarrhoea with inadequate 
nutrition, skin changes, 
cancer (arsenic), 

Ocean: Mercury from coal burning and industry, 
bioaccumulation of heavy metals and endocrine 
disruptors in fish and marine mammals

Minimata (Japan, 1950s-1960s), 
contamination of fish and marine mammals 
by mercury and some persistent pollutants 
(Karagas et al. 2012)

Neurological syndrome, birth 
defects

1.4.4	 Agricultural intensification and ecosystem 
change

Increasing livestock intensification allows more efficient 
resource use to produce food. Its drawbacks, however, 
include poorer animal welfare, antibiotic resistance from 
excessive antibiotic use, and infectious diseases, some of 
which spill into human populations. The nutritional quality 
of meat is lower, both fattier and less nutrient-dense than 
from animals raised extensively. Zoonoses, diseases that 

can be transmitted from animals to humans, from livestock 
include severe acute respiratory syndrome (SARS), probably 
from farmed raccoon dogs (Nyctereutes procyonoides) and 
civets, and highly pathogenic avian influenza, from poultry 
(McMichael et al. 2013). Indeed, some zoonoses have at 
times caused severe economic harm. Intensively raised 
crops can also be associated with human health concerns, 
including vector-borne diseases such as malaria and Japanese 
encephalitis. With adequate public health measures, 
however, these vector-borne disease risks can be reduced.
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Ecosystems have been altered for millennia in Asia and 
the Pacific, with a net increase in provisioning ecosystem 
services from, for example, farmland, aquaculture and 
plantations, but with declines in regulating and cultural 
ecosystem services from, for example, intact forests that 
reduce erosion, or associated declines in biodiversity that 
many humans value (Millennium Ecosystem Assessment, 
2005). Some important diseases have emerged from 
ecosystem change, including HIV/AIDS. Examples in Asia 
and the Pacific include Hendra virus in Australia, from bats 
via horses to people, and Nipah virus, from bats to people, 
sometimes via pigs.

1.4.5	 Climate change and health

There is increasing recognition that global health is 
endangered by climate change, especially if the average 
global temperature rises more than 2  ºC degrees above 
pre-industrial levels (Watts et al. 2015; Butler 2014). Early 
concerns about climate change and health focused on heat 
stress and changes in the range of vector-borne diseases, 
especially malaria. Concerns about the relationship 
between climate change and more indirect health effects, 
including through food production, conflict and migration, 
are, however, becoming more prominent (King et al. 2015; 
Butler 2014). There is also growing recognition that heat 

stress, exacerbated by the urban heat island effect, harms 
occupational productivity and can increase the risk of 
injuries (King et al. 2015). The elderly, the poor and those 
with mental illness and chronic disease, especially cardiac 
ones and dementia, are also at risk from excessive heat, 
especially at night and if persisting for several days (Oudin 
Åström et al. 2011). Disasters, exacerbated by sea-level rise, 
also harm health and are climate change related. Many cities 
and regions in Asia and the Pacific are vulnerable to natural 
disasters, with many informal settlements located in fragile 
environmental areas on shorelines and major river basins.

Although disputed by some, it is highly likely that climate 
change, together with other aspects of environmental 
change, is making diseases such as malaria, dengue, 
chikungunya and Zika harder to manage (Box 1.4.1). 
Flooding, which can also be worsened by climate change 
(with other anthropogenic factors), increases the risk of 
leptospirosis, a rodent-carried disease that can be acquired 
by walking through flood water that is prevalent in the 
Philippines and parts of Thailand. Ciguatera fish poisoning, 
which occurs in the Pacific, has been linked with higher 
ocean temperatures and with storms (Barrett 2014). Climate 
change may also alter the frequency and intensity of the El 
Niño-Southern Oscillation, with consequences including 
intensified droughts and floods, worse fires in Southeast Asia 

Box 1.4.1: Dengue in Japan and Singapore
Japan and Singapore are both highly developed, densely populated nations. Even so, neither is free of dengue 
fever. In 2014 an outbreak of locally transmitted dengue fever occurred in Tokyo, the first in Japan for at least 70 
years (Kutsuna et al. 2015). Climate change is expanding the range of dengue transmission further north in Japan, 

by creating suitable temperatures for the mosquito vector. Nevertheless, the temperate climate in Japan, which 
means that there are long periods each year when no dengue transmission is possible, combined with the advanced 
state of public health, means that dengue is unlikely to become more than a nuisance, even if future autochthonous 
outbreaks occur. In Singapore, however, disease transmission is possible all year round. Despite intensive efforts that 
have successfully kept mosquito populations fairly low, complete eradication of the vector has proved impossible, and 
dengue cases continue to occur. Although the disease is now less common in children (Ooi et al. 2006), it is possible, as 
with many other viral infections, that a later age of acquisition could actually be more problematic. 
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(Marlier et al. 2013, Miriam et al. 2015), and a weakened Indian 
monsoon, adding to the stress on farming communities and 
leading to food price increases. 

1.4.6	 Integrated environmental health risks

While greater understanding of the links between the 
environment and health has emerged in the last five 
centuries, McMichael (1993) proposed a new category of 
environmental risk; those that undermine civilisation’s 
life support mechanisms. This concept is fundamentally 
different from that of traditional environmental health 
concerns, including many that are newly emerging. The 
difference between the two lies chiefly in their scale and the 
long causal chain between exposure and effect. For example, 
Zika virus is a viral vector-borne disease recently recognized 
as emerging in the Pacific, and likely causing microcephaly 
and perhaps other birth defects. However, even Zika lacks 
the causal potential to undermine civilisation and thus ruin 

population health. In contrast, climate change, biodiversity 
loss beyond critical thresholds, not yet determined, and the 
over-exploitation of natural resources, unless substituted, do 
have this capacity (McMichael and Butler 2011, Whitmee et 
al. 2015).

1.5	 Widening of gaps between policy and 
implementation 

This section discusses the divergence of policies created but 
often poorly implemented to address environmental issues 
in the Asia and the Pacific region. The income disparity 
between countries in the Asia and the Pacific region partly, 
but imperfectly, explains the differences in each nation’s 
capacity to cope effectively with environmental challenges. 
Despite these problems, environmental policy in the region 
does have some bright spots, mostly because social demand 
is increasing for robust measures to address growing 
environmental challenges.

Key Messages

The region has seen increasing policy intervention to cope with existing environmental issues, improve ecosystem 
quality and achieve sustainable development. Drafting of laws and regulations, applying market-based instruments 
and the use of voluntary approaches, has generally contributed to environmental improvement. But there is a 
widening gap between policy and implementation, due to ineffective policy implementation, a poor scientific base 
for policy formulation and emerging environmental issues.

•	 Uneven policy development to address regional issues such as climate change and air quality due to different 
policy priorities.

•	 Changing consumption patterns and skyrocketing energy consumption have led to poor performance on 
environmental issues.

•	 The use of multilateral agreements and treaties has great potential throughout the region but enforcement and 
implementation are uneven.

•	 Resources and capacity are inadequate to finance and support policy formulation and execution.

Building stronger institutions and governance are especially important, including mainstreaming the environment in 
other policy areas, adopting integrated policy approaches, collaborative governance with greater public participation 
in decision making and strengthening the judicial system for better enforcement.
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1.5.1	 Policy development

Overview of environmental performance

Environmental performance refers to the general outcome 
of policies applied to the real world. In order to assess 
the environmental performance of policies adopted, the 
Environmental Performance Index (EPI) (Malaysia, NRE and 
Universiti Teknologi Malaysia 2015) and the Environmental 
Democracy Index have been developed and applied 
(WRI2015). 

According to the 2014 EPI, the Asia and the Pacific region is 
one of the poorest-performing on environmental stewardship 
metrics, with only the sub-Saharan African region performing 
worse on average (Hsu et al. 2014). The low overall EPI 
performance of Asia and the Pacific countries clearly reflects a 
measurable gap between environmental protection goals and 
aspirations, and the effectiveness of policies in the region. 

Because of the differences between nations in levels of 
economic development, performance and environmental 
issues of concern, it is difficult, if not impossible, to 
generalize policy implementation gaps and problems in the 
huge Asia and the Pacific region. Some countries, including 
Australia, Japan and New Zealand have had long trajectories 
and histories of environmental management. Others, 
notably the emerging economies, focused first on economic 
development and only began to implement environmental 
policies following the landmark 1972 Stockholm Conference 
on the Human Environment, and effective implementation 
remains a challenge. 

Uneven policy development 

Nations in the Asia and the Pacific region have developed 
environmental legislation and policies to cope with 
intensifying environmental hazards emerging in the course 
of development and responding to multilateral environment 
agreements and assessments. Due to resource constraints 
and pressures, policy priorities differ significantly between 
the region’s developed and developing countries. Developed 

nations, such as Australia and Japan for example, currently 
focus on greenhouse gas mitigation while developing 
countries give more attention to local pollution problems 
that were addressed in developed countries several decades 
ago. The types of policy instruments and the advancement 
of environmental measures are likewise uneven between 
countries in the Asia and the Pacific region. 

China and India have experienced the most rapid 
environmental policy development over the past several 
decades. Part of this has been out of necessity: breakneck 
economic growth, changing consumption patterns and 
skyrocketing energy consumption have ensured China 
and India’s place at the bottom of almost every indicator 
of environmental performance (Hsu et al. 2014). China has 
rapidly enacted a broad portfolio of policies in response to its 
mounting environmental problems. The 12th Five Year Plan 
(2011–2015), the main policy blueprint to guide social and 
economic development in China, is considered its greenest 
to date (Seligsohn and Hsu 2011). 

India has a long history of environment legislation including 
the Indian Forest Act, 1927; the Water (Prevention and 
Control of Pollution) Act, 1974; the Air (Prevention and 
Control of Pollution), 1981; the Environment (Protection) 
Act, 1986; and the Biological Diversity Act, 2002. The 
National Environment Policy, 2006 seeks to build on the 
earlier policies on environmental conservation. In 2010, the 
National Green Tribunal was established under the 2010 
National Green Tribunal Act for effective and expeditious 
disposal of cases relating to environmental protection and 
the conservation of forests and other natural resources. 

1.5.2	 Addressing policy ineffectiveness

More and more policies have been drafted in recent years, yet 
the gap between the demand for policy and implementation 
is widening. Environmental issues are more pressing 
than ever and there has been a corresponding increase in 
multilateral environmental agreements, factors that have 
expanded the demand for effective policy intervention in the 
Asia and the Pacific region.
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Not all policies have realised their full potential

Many environmental policies in Asia and the Pacific nations 
have yet to realize their full potential. Malaysia, for instance, 
has a suite of environmental laws, but these have not yet 
been properly implemented due to a lack of institutional 
coordination, weak enforcement and entrenched attitudes 
(Mohammad et al. 2011). Many factors influence policy 
formulation and enforcement. Institutional structure and 
coordination is crucial for effective implementation of 
environmental laws. 

Governments and policy experts advocate integrated and 
comprehensive approaches to policy creation, as unscientific 
policy design often leads to ineffective implementation. 
Balancing the complexity of environmental issues with 
political interests makes many environmental policies less 
effective than they should be. Developing countries tend 
to use resource-intensive growth strategies that produce 
copious amounts of pollution before turning to more 
sustainable pathways (Berkhout et al. 2010). There are 
science and policy gaps in ecosystem management in the 
Asia and the Pacific nations, as well as inadequate capacity 
and a general lack of strategies for community participation 
(Avishik et al. 2012).

Institutional barriers are a common factor that results in 
ineffective policy. Almost every country in the region has 
an official environmental institution in place but the nations 
exhibit large differences in capacity for policy creation 
and execution. Environmental responsibilities are often 
fragmented into several governmental departments, and 
this can undermine an integrated approach to environmental 
issues (Zhang 2008). Furthermore, developing countries 
tend to have new environmental institutions, often with the 
most junior or inexperienced minister in charge. 

Lack of resources is another common factor contributing 
to ineffective policies. Resource support comes in many 
forms, including human resources, facilities and equipment, 
and money to fund policy formulation and execution. In the 
newly-established environmental institutions of developing 

countries, human resources, facilities and equipment are 
often in short supply. Outsourcing environmental policy 
studies and formation is common among these institutions. 

As environmental hazards increase in severity and become 
part of public consciousness, more investment in the 
environmental sector is being mobilized, and government 
support for environmental policies is on the rise. The 
Government of China, for example, has set aside special 
funds for pollution control with a portion devoted to policy 
formulation and execution. A National Special Programme 
for Water Pollution Control was initiated as part of China’s 
11th Five-Year Plan period 2006–2010, an initiative that will 
extend until at least 2020. It is promising that international 
institutions, including UNEP, the World Bank and the Asian 
Development Bank, have played key supporting roles in 
capacity building for environmental policy formation in 
developing Asia and the Pacific nations.

Policy assessment and evaluation is a crucial step to determine 
the effect of a policy intervention, but governments tend 
to pay more attention to policy formulation, which is a 
troubling trend. Assessment and evaluation are difficult and 
complex processes, which require comprehensive methods 
and experienced, trained personnel to perform properly. One 
positive sign that countries in the Asia and the Pacific region 
are paying more attention to the importance of performance 
evaluation and measurement is the development of sub-
national Environmental Performance Indexes (EPIs) to 
improve tracking of policy implementation. Malaysia, for 
example, has developed two iterations of a state-level EPI. 
China and Viet Nam both completed feasibility assessments 
to identify gaps in existing measurement frameworks, 
monitoring systems and policies at the sub-national level 
(Zomer and Hsu 2015). In 2012, India’s Planning Commission 
released its first national Indian EPI, a multi-indicator, state-
by-state assessment of environmental quality and policy. 
The Indian EPI tracks performance in five categories, using 
16 indicators. The most significant result of India’s EPI is 
that official governmental channels are now collecting and 
analysing data about the environment on a national scale.
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Need to address policy ineffectiveness

The Asia and the Pacific region boasts many environmental 
laws, plans, regulations and policies, and the region’s 
countries are members of a wide variety of multilateral 
environmental agreements and other environmental 
cooperation mechanisms. The effectiveness of these 
measures, however, is highly variable. There have been 
some beneficial outcomes and one can identify a set of 
good practice cases, but on the whole these best intentions 
have been insufficient to reverse the trend of increasing 
environmental degradation.

Some policies need to be made stronger, others are 
robust on paper but not effectively implemented, and still 
others are contradictory. Transformative change would 
require a strengthening of policies, policy coherence 
and a corresponding bolstering of their implementation. 
Regulation is needed to shift major investment away from 
unsustainable infrastructure and transport to cleaner modes 
of production, development and design, based on life-cycle 
approaches. 

In the absence of regulation, market or incentive-based 
approaches that can send the right signal to both private 
and public actors are needed. China, for example, is using 
multiple approaches to strengthen environmental regulation 
and management. Starting in 2013, China launched seven 
provincial and regional emission-trading pilot programmes, 
with an eventual goal of scaling these up to the national 
level by 2016–2017 (IETA and CDC 2015). Combined with 
these market-based approaches, in 2014 China reformed 
its National Environmental Protection Law for the first 
time since 1973 to increase penalties for non-compliant 
enterprises, strengthen environmental courts and provide a 
greater voice to civil society organizations (Wubbeke 2014).

Many environmental problems are difficult to solve because 
they involve public goods, such as air, and externalities 
including pollution. Governments can also make environmental 
challenges more intractable through insufficient monitoring, 

ineffective institutions, lack of funding, diminished capacity, 
and the belief that environmental concerns are too costly and 
that economic development is a separate, higher priority. 
These problems may be compounded with the next round 
of global environment and sustainability targets, the SDGs, 
which set 17 new goals and 169 targets for all countries to 
achieve by 2030.

1.5.3	 New policy options

Policies for new challenges

The fact that new environmental issues emerge over time 
and that priorities attached to these burgeoning challenges 
shift requires policies to be evaluated dynamically rather 
than only at a particular moment. This suggests a need for 
novel approaches to cope with new environmental problems. 
New policies aimed at delivering the SDGs will help sharpen 
the focus of policies and mobilize resources to address 
challenges and drivers systematically and holistically.

China, for example, has undergone five stages of policy 
development since the 1970s. China’s policy priorities have 
shifted from end-of-pipe to whole-process management, 
from point-source to integrated control of point and non-point 
sources, from focusing only on pollution control to attaching 
equal priority to pollution and ecological conservation, and 
from concentration-based to total load-based regulation of 
key pollutants (Wang 2010). As the government has become 
more concerned about tackling environmental problems and 
pursuing sustainable development, China has become more 
open to committing to further pledges at the international 
level. In November 2014, the United States of America 
(USA) and China agreed to a landmark climate pledge that 
committed China to a peak emissions year prior to 2030 
(The White House 2014). Public health concerns as a result 
of record levels of air pollution from high coal consumption 
were major drivers of the Chinese government’s climate 
policies (Liu et al. 2015).
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More scientific and actionable options

Sound scientific and actionable solutions are needed not 
only for emerging environmental issues but also to address 
shortcomings in existing environmental policies. The Asia and 
the Pacific region needs a wide range of potential solutions 
to tackle emerging environmental problems, including 
environmental institutional reform, stronger enforcement, 
the use of market-based instruments and increased public 
involvement. All these measures are required in some 
proportion to build an effective environmental policy 
platform.

Easily readable, internet-accessible, public-friendly 
measures for environmental management are welcomed by 
the general public in developing countries. Environmental 
information disclosure tools have a role to play in 
environmental improvement. In Indonesia, for example, 
where the negative trend of environmental quality has been 
experienced for many years, an Environmental Quality Index 
(EQI) has been developed. And in 2015, India launched the 
National Air Quality Index to monitor the quality of air and to 
raise public awareness to protect the environment.

Building stronger institutions and governance are especially 
important, including mainstreaming the environment in 
other policy areas, adopting integrated policy approaches, 
collaborative governance with greater public participation 
in decision making and strengthening the judicial system for 
better enforcement. Nations without strong environmental 
institutions need to mobilize manpower and resources to 
establish a robust environmental sector. Countries with 
established environmental institutions need to develop their 
policies as environmental challenges and national priorities 
shift over time. 

Nations must also work to mainstream environmental 
protection into macro-economic decision making, a well-
established concept that remains difficult to put into action. 
Mainstreaming would conserve more resources than 
end-of-pipe approaches, solving environmental problems 
before they occur while promoting economic development. 
Government departments responsible for economic 
development should be educated and armed with adequate 
environmental knowledge and awareness. 

Governments should invest in environmental protection from 
the perspectives of SDGs implementation and monitoring, 
natural capital enhancement and governance innovation. 
Growing environmental challenges require greater funding 
as well as innovative financing mechanisms and new fiscal 
instruments. Strengthened capacity-building and education 
are essential components of robust environmental 
management plans. Enhanced regional cooperation is 
necessary to manage trans-boundary issues, especially 
those related to major ecosystems. Strategic environmental 
assessments would improve these cooperative efforts, but 
the cost of conducting such assessments can be high. 

Policy assessment and evaluation should improve over 
time. Strengthening these processes ensures rational and 
scientific policy creation and implementation. Governments 
should first institute a broad strategy to develop a greater 
understanding of the costs of pollution and benefits of a 
healthy environment. This approach should be supported 
by environmental information and data that are open to the 
public, as well as an effective science-policy interface and 
yardsticks based on novel concepts such as natural capital, 
environmental accounting and cost-benefit analysis. These 
are only the initial actions that nations in the Asia and the 
Pacific region should take to tackle the world’s growing 
environmental challenges. 

See references for Chapter 1
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Chapter   2

State and Trends
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All of the GEO-6 regional assessments follow the 
traditional Drivers, Pressures, State, Impacts and 
Response (DPSIR) assessment framework; however, 

each integrated environmental assessment considers the 
elements of this framework in a regional context.  For Asia 
and the Pacific drivers of environmental change primarily 
include economic development and population growth. 
As highlighted in the regional priorities, however, another 
significant driver is unsustainable consumption and 
production, which affects such sectors as energy and mining 
as well as both commercial and personal consumption.  

This section considers the drivers and the pressures they 
exert on the environment by analysing recent trends in 
the state of the environment as well as the impacts of 
environmental change on human health. The analysis is 
conducted through six environmental themes, namely:
•	 air, including common and toxic air pollutants as well as 

greenhouse gas emissions;
•	 land, including fragmentation and degradation;
•	 biota, including both plant and animal diversity;
•	 water, including both quantity and quality of freshwater;
•	 coasts and oceans, including coastal zones and marine 

pollutions; 
•	 waste, including chemical, industrial and municipal waste.

2.1	 Atmosphere – air and climate

2.1.1	 Introduction

Air pollution and climate change are closely linked. The 
main sources of carbon dioxide emissions, such as transport 
and the extraction and burning of fossil fuels, are major 
sources of air pollution as well as key drivers of climate 
change. Air pollutants have a dual impact on climate 
change: some cause warming, others have a cooling effect. 
Short-lived climate pollutants (SLCP) such as ground-
level ozone, methane and black carbon are among the top 
contributors to global warming, and act in a shorter time 
frame than other greenhouse gases such as carbon dioxide 
and nitrous oxide. Indoor Air Quality and Toxic air pollutant 

are the issues that need high attention in the Asia and 
the Pacific region, due to the link to gender imbalanced 
exposures, and continuing risk and lack of monitoring, as 
well as related regulations.

2.1.2	 Drivers

The main causes of air pollution include transport, domestic 
combustion of biomass both outdoors and indoors, industrial 
processes, electricity generation, heating, and the use of 
some products such as paints and solvents. Air pollution may 
also be caused by natural sources such as volcanic eruptions, 
dust storms and emissions of volatile organic compounds 
from vegetation. 

The main drivers of air quality degradation in Asia and the 
Pacific are related to population and economic trends, 
transport, energy and agricultural demand and household 
consumption:

•	 Growing population, higher consumption per person, 
migration, and urbanization, as well as increases in the 
number of middle-income families, energy intensity and 
waste generation. A growing population leads to higher 
emissions if efforts have not been made to reduce 
emission levels per person.

•	 Economic activities, global market-driven production 
and intensified industrialization lead to unsustainable 
consumption with increasingly unhealthy, polluting and 
carbon-intensive lifestyle choices.

•	 Land transport has increased mobility but insufficient 
or ineffective public transport systems, and many 
poorly maintained old vehicles and a lack of integrated 
inspection, result in increasing vehicle exhaust emissions 
– gases and particulate matter (PM) from buses, private 
cars, trucks and motorcycles. 

•	 Increasing air traffic and mobility due to rising incomes and 
the emergence of budget airlines in Asia and the Pacific. 
These contribute to higher transboundary emissions.
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•	 Low fuel quality standards. Fuel qualities/standards 
in the Asia and the Pacific region remain lower than in 
other parts of the world, and are poorly regulated in 
many countries.

Concentrations of greenhouse gases such as carbon dioxide, 
methane and low-level ozone are increasing (Dlugokencky 
and Tans 2015; Akimoto et al. 2015). Ozone and black carbon 
are often considered local pollutants, but are also major 
climate change drivers. Other local air pollutants, such as 
sulphur dioxide (SO2) and nitrogen oxides (NOx) can also 
affect the climate, and many sources of carbon dioxide and 
local air pollutants are the same, including vehicle exhaust, 
factory chimneys, energy and heating production.

In recent decades, carbon dioxide emissions have continued 
to increase, although they slowed in 2014. Carbon dioxide 
emissions increased in the top four emitting countries/
regions, which are responsible for more than 61 per cent of 
total global carbon dioxide emissions – China, 30 per cent; 
the United States, 15 per cent; the European Union, 10 per 
cent; and India, 6.5 per cent (PBL 2015). 

High economic growth rates at aggregate and per person 
levels in Asia has led to the largest growth in per person 
emissions, despite the sub-region also having the highest 
efficiency improvements in emissions per unit of output 
(Blanco et al. 2014). In addition, population in Asia increased 
from 1.9 billion to 4.4 billion during 1970–2014, while 
purchasing power parity (PPP) adjusted gross domestic 
product (GDP) has also showed a six-fold increase over the 
past four decades in the sub-region. Most of the emission 
growth is from fossil fuel combustion and industrial 
processes. Nevertheless, global per person food availability 
and consumption of animal products also increased, 
particularly in Asia (FAO 2014b).  

Another driver of air pollution is natural disasters, such as 
droughts, volcanic eruptions and sand storms that cause 
damage, especially in dry and desert regions every year. 
Sand and dust storms have resulted in significant financial 
damage and loss of lives in many Asia and the Pacific 
countries, including Australia and New Zealand. Larger 
storms are generated when long-term droughts occur, 
completely drying the soil surface and then wind velocities 
rise. 

 Credit: Shutterstock/ Ethan Daniels

Key Messages

 Air quality degradation and climate change driven by population and economic growth, transport, energy, agricultural 
demand and household consumption, are key issues in Asia Pacific. 

•	 In Asia and the Pacific, there has been some reduction in emissions of Sulphur dioxide and Nitrogen oxides, but 
air pollution and Green-house gas emissions are high and continue to increase. 

•	 Short-lived climate pollutants (SLCPs), Persistent Organic Pollutants (POPs), Polycyclic Aromatic Hydrocarbons 
(PAHs), and heavy metals are of particular concern to human health.

•	 In South and Southeast Asia, smoke haze pollution is the most important transboundary problem. 

The impact of air pollution on human health is of great significance in Asia and the Pacific resulting in heart and 
chronic respiratory illnesses, cancer, increased morbidity, and premature deaths. In addition, indoor air pollution has 
been found to have gendered impacts leading to high lung cancer rates for women. Climate change and air pollution 
cause glacier retreat, contribute to ocean acidification, and increase the risk of vector-borne diseases throughout the 
region.
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2.1.3	 Pressures

Transboundary smoke-haze pollution caused by 
improper land-use practice

Transboundary smoke-haze events in Southeast Asia, 
caused mainly by extensive vegetation clearing, such as 
the uncontrolled biomass and peat burning in Borneo, 
Sumatra and Cambodia, Myanmar, Thailand and Vietnam, 
are of major concern both regionally and globally due to 
their wide-ranging economic, climatic, ecological and public 
health effects (Pentamwa and Kim Oanh 2008; Heil and 
Goldammer 2001). The 1997–1998 wildfires in Indonesia, for 
example, resulted in economic losses of more than USD9 
billion, of which almost USD150 million was for additional 
health costs, while losses in tourism amounted to more than 
USD100 million (Bappenas 1999). The region’s economic 
cost during the latest Southeast Asian wildfires in 2015, 
another El Niño year, was estimated to exceed USD16 billion 
(World Bank 2015).

Overuse of water contributing to desertification and 
leading to sandstorms 

Dust storms are a recurring phenomenon in Northeast 
(Northern China, Korea. Mongolia) and South Asia (Iran). 
Such storms are a particular problem in the eastern provinces 
of Iran, which are most affected by water shortages and 
frequent droughts (Rashki et al. 2015). 

Northeast Asian dust events normally occur in spring 
(March through May). Most particles of Asian dust are in the 
respirable range of particulate matter, up to 2.5 micrometres 
in size (PM2.5), and consist of soil or mineral particles coming 
mainly from severe dust storms in arid and semi-arid regions. 
A system to predict dust events is being developed in China, 
the Republic of Korea, Japan and other countries under the 
framework of the World Meteorological Organization (WMO 
2016) 

Improper waste disposal, leading to open burning 
and landfill fires 

Uncontrolled dumping is still the main waste disposal method 
in the region (Section 2.6). A study in 2010 by the National 
Environmental Engineering Research Institute in India found 
that, in Mumbai, about 2 per cent of total municipal solid 
waste generated is openly burned on the streets, while 10 
per cent is deliberately burnt in landfills, or ignited by landfill 
fires. These contribute not only to the atmospheric release 
of particulate matter, including black carbon, but also 
dioxins and furans which are considered persistent organic 
pollutants (POPs) with carcinogenic effects (NSWAI 2015). 

2.1.4	 State

Short-lived climate pollutants 

The World Health Organization (WHO) (2015) highlighted 
the urgent need to reduce emissions of black carbon, ozone 
and methane, the SLCPs that globally contribute to the more 
than 7 million premature deaths annually, while for the low- 
and middle-income countries in Western Pacific 102 deaths, 
and for Southeast Asia 51 deaths per 100,000 people were 
attributable to air pollution (WHO 2012). Traditional brick 
kilns and coke ovens are identified as the major sources, 
particularly in Asia, associated with adverse respiratory 
symptoms in Kathmandu, Nepal (Joshi and Dudani 2008), 
and, in Dhaka, Bangladesh, responsible for about 750 
premature deaths each year (World Bank 2011).

Indoor air quality

Epidemiological studies of lung cancer in people who have 
never smoked have shown that the incidence of lung cancer 
in women in Asia is particularly high (Bruce et al. 2015). The 
impact of particulate matter on human health is attributed 
to exposure to environmental tobacco smoke, combustion 
products from indoor heating and cooking fuel, and cooking-
oil fumes (Lan et al. 2012).
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Figure 2.1.1: Global distribution of anthropogenic mercury emissions to the air, 2010

Source: UNEP 2013

Toxic air pollutants 

These include mercury, POPs, lead, heavy metals, asbestos 
and carcinogenic hydrocarbons (benzene, Toluene, 1,3 
Butadiene and polycyclic aromatic hydrocarbons). Asia was 
found to contribute almost half the anthropogenic emissions 
of mercury released globally to the atmosphere in 2010. 
Coordination and global cooperation in the monitoring, 
data sharing and model development are required to assess 
the future trends of atmospheric mercury (Ebinghaus et al. 
2010).

Persistent organic pollutants have been of major concern in 
the Asia and the Pacific region. They have been extensively 
used in agricultural or industrial activities to support Asia’s 
huge population and economy as well as to control malaria 
and pests, particularly in tropical areas. In addition, the 
unintentional production of POPs in chemical reactions 
or incineration, high temperature processes in industries 

and waste treatment has contaminated the environment 
and human beings. Since the Stockholm Convention on 
Persistent Organic Pollutants came into force in 2004, 
monitoring has been conducted in the Pacific, Northeast and 
Southeast Asia, but similar data are lacking for South Asia 
including Afghanistan (UNEP-Stockholm Convention 2015).

Currently Asia is the largest user of asbestos in the world, 
accounting for two-thirds of global consumption – more than 
1 million tonnes per year. Despite the well-known detrimental 
effects of asbestos on the respiratory system, its use has 
continued in some countries.   Asia’s proportion of global 
asbestos use rose from 14 per cent in 1920–1970 to 64 per 
cent in 2000–2007. In 2011, almost 20 per cent of all asbestos 
production was in China, while most use was in China, 
India and Indonesia (Leong et al. 2015). So far, only Japan 
and the Republic of Korea are signatories to International 
Labour Organization’s (ILO) Asbestos Convention (1986) 

Mercury emissions 2010, g/km2
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that commits to protect workers from potentially harmful 
occupational asbestos exposure (Le et al. 2011).

Regarding toxic air pollutants, there have generally been 
higher toxicity-equivalent concentrations (TEQs) due to 
polycyclic aromatic hydrocarbons (PAHs) in Asia and the 
Pacific than in Europe (Table 2.1.1). Estimates of the risk 
of exposure to these substances in Australia, China, India, 
Japan, Malaysia and Thailand have given rise to concerns over 
adverse human health impacts in the region (Pongpiachan et 
al. 2015). 

Table 2.1.1: Toxicity equivalent concentrations in Asia and 
the Pacific and Europe

TEQ [ng/m3

Asia and the Pacific Europe
Average Standard 

deviation
Average Standard 

deviation
Gas phase 4.51 5.48 2.54 5.54
PM2.5 6.67 5.36 2.44 2.18
PM10 3.67 3.10 6.65 13.07

Total 
Suspended 
Particulates

13.80 26.01 4.83 6.36

Source: Pongpiachan et al. 2015
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Figure 2.1.2: Timeline of fuel quality standard evolution in Asia and the Pacific

Source: Hart Energy 2016
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Improved fuel quality, vehicle standards and fuel economy 
provide co-benefits by reducing both greenhouse gases and 
air pollution. These benefits come from not only gasoline 
and diesel, but also the alternative fuels, such as biofuels, 
liquid petroleum gas (LPG), compressed natural gas (CNG) 
and hydrogen fuel. Biofuels are not necessarily more eco-
friendly, especially if they were derived unsustainably, for 
example through cultivating land cleared by burning. There 
is a need for more stringent standards and enforcement 
pertaining to biofuels in the region, and the evolution of 
standards has had different adoption timelines among the 
Asia and the Pacific countries (Figure 2.1.2).

Over the past decade, Asia and the Pacific has made 
progress in phasing-out leaded gasoline. By January 2016, 
all countries in Asia and the Pacific have made unleaded 
gasoline available (UNEP 2016). However, the situation for 

sulphur, in diesel and gasoline, is far more diverse (Figure 
2.1.3, Figure 2.1.4). Some places, such as Australia, China, 
Japan and New Zealand have already adopted ultra-low 
sulphur diesel (50 parts per million (ppm)), while others are 
still far away from this. Few countries have announced a 
timeline for reducing sulphur in diesel to 50 ppm or less.

Biofuel trends in Asia and the Pacific have been highly 
variable, in blend and levels. Ethanol and biodiesel have been 
produced and is in high demand in Indonesia, while biodiesel 
is popular in Thailand, and ethanol has been promoted 
in India. The quality of these fuels needs to be controlled 
as, although sulphur is not the issue, volatile organic 
compounds (VOCs), which are ozone precursors, can be a 
concern. Research on the impact of these alternative fuels 
on air quality is still underway, despite alternative fuels being 
key in the Kyoto Protocol’s Clean Development Mechanism 
(CDM). 

Figure 2.1.3: Diesel sulphur limits in Asia and the Pacific and globally

Source: Hart Energy 2016
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Figure 2.1.4: Gasoline sulphur limits in Asia and the Pacific and globally

Source: Hart Energy 2016

Ambient air quality assessment relies on monitoring data. 
There are more than 400 ground-monitoring stations in 
continental Asia, Australia and New Zealand (World Air 
Quality 2015). There is, however, a lack of a consistent 
monitoring framework for the Pacific Islands, and this limits 
the ability to obtain an accurate and up-to-date state of the 
atmospheric environment as well as the trends over longer 
periods of time (SPREP 2012b).

Sulphur dioxide emissions, at least in Northeast and 
Southeast Asia, have increased continuously from about 
0.4 teragrams (1012 grams) per year in the pre-industrial 
period (1850) to about 34.1 teragrams in 2010. Black carbon 
emissions in East Asia increased continuously during 1850–
1980, slowed during 1990–2000 and accelerated again in 

2000–2010. Black carbon emission was 0.3 teragrams per 
year in 1850, increasing to 2.7 teragrams in 2010 (Li et al. 
2013) (Figure 2.1.5).

Satellite aerosol optical depth (AOD) measurements, 
available from the US National Aeronautics and Space 
Administration (NASA) satellites since 2000, indicate 
seasonal trends in particulate matter over the Asia and the 
Pacific region. The dataset continues to provide the most 
comprehensive view of atmospheric aerosols, although 
research is currently underway to improve the algorithms and 
compare satellite data with ground-based measurements to 
provide more reliable monitoring, particularly in Asia and the 
Pacific.
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Figure 2.1.5: Emission of sulphur dioxide and black carbon in 
selected Asian sub-regions, 1850–2010
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Significantly increasing levels of tropospheric nitrogen 
dioxide (NO2) were clearly observed above the eastern regions 
of China during 1996–2012 through satellite observations 
retrieved from the Global Ozone Monitoring Experiment 
(GOME), Scanning Imaging Absorption Spectrometer for 
Atmospheric Chartography (SCIAMACHY), and NASA 
Ozone Monitoring Instrument (OMI) (Lalitaporn et al. 2013). 
However, the sulphur dioxide (SO2) columns in China have 
been decreasing since 2008 (Yan et al. 2014).

Ozone and black carbon measured at the Nepal Climate 
Observatory-Pyramid (NCO-P) at 5.1 kilometres above sea 
level in the Khumbu valley of the Himalayas (Bonasoni et 
al. 2008) were found to have been transported to the site 
in the pre-monsoon period, according to a back-trajectory 
analysis, linked to continental outflow from Eurasia with 
an upper troposphere/lower stratosphere influence. In mid-
June, ozone and black carbon were transported to the site 
from closer anthropogenic sources to the east, near the 
India-Pakistan border (Dentener et al. 2010).

Glaciers in the Everest region of Nepal have been found 
to be highly sensitive to climate change, particularly due 
to black carbon, through a glacier mass balance and ice 
redistribution model study (Figure 2.1.6). Modelled glacier 
area change between 1961 and 2007 is −101.0 ± 11.4 square 
kilometres, a decrease of approximately 20 per cent from the 
initial extent. Application of temperature and precipitation 
anomalies from warm/dry and wet/cold end-members of the 
CMIP5, RCP4.5 and RCP8.5 ensemble results in sustained 
mass loss from glaciers, which means that glacier volume in 
the Everest region may be reduced by between 70 and 99 per 
cent by 2100 (Shea et al. 2015).

The changing pattern and frequency of Asian monsoons is 
also being watched closely by researchers (NCAR 2015). The 
Indian summer monsoon is shifting westward, impacting the 
variability of rainfall and the onset of monsoons in Southeast 
Asia. This is projected to be delayed for 15 days and will have 
increasing impacts on financial, infrastructure and food 
security in the region (Loo et al. 2014).
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Figure 2.1.6: Sensitivity of modelled glacier volumes to temperature and precipitation anomalies, 2015–2100

Source: Shea et al. 2015
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Warming of at least 0.85oC has been reported for the globe 
(IPCC 2013) since pre-industrial times. Asia and the Pacific 
has witnessed rapid warming since the 1970s (Figure 2.1.7), 
but there is no clear trend in precipitation anomalies over the 
region (NOAA 2015).

2.1.5	 Ambient air quality

Particulate matter

Particulate matter (PM10) is a major air quality problem 
in Asian urban areas (CAI-Asia Center 2010). Long-term 
measurement in China, Japan, Republic of Korea and 
Thailand in 2000–2013 showed exceedances of the annual 
WHO air quality guidelines of 20 micrograms per cubic metre 
(µg/m3) (Figure 2.1.8). Measurements in 2013 in Indonesian 

cities indicated a similar situation, with a 24-hour average of 
50 µg/m3. The WHO database also shows that 97 out of 117 
cities having annual mean PM10 at or above 100µg/m

3 are in 
Asian countries (WHO 2014a), and nine out of 10 megacities 
with the highest PM2.5 are in Asia (Figure 2.1.9).

Nitrogen dioxide 

Nitrogen dioxide is a signature pollutant of fuel combustion. 
Measurements over 2000–2013 in some Northeast and 
Southeast Asian cities showed that in China, Indonesia and 
Thailand the annual concentration exceeded WHO air quality 
guidelines. The increasing trend in fuel consumption has been 
reflected in the long-term measurement of nitrogen dioxide. 
In Indonesia, there is a significant rising trend of + 0.002 
parts per million per year, as monitored by the Meteorology, 
Climatology and Geophysical Agency (Republic of Indonesia, 
Ministry of Environment 2014).
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Figure 2.1.7: Land temperature anomalies over Asia, 1915–2015

Source: NOAA 2015

An
om

al
y 

(°
C)

Anom
aly (°F)

3

2

1

0

-1

-2

-3

6

5

4

3

2

1

0

-1

-2

-3

-4

-5

-6

1915
1920

1935
1940

1925
1930

1945
1950

1965
1970

1955
1960

1975
1980

1995
2000

1985
1990

2005
2010

2015

Years

1915-2015 trend +1.59°C Temperature anomalies

Sulphur dioxide 

Sulphur dioxide originates from the sulphur content in 
fuels such as coal and diesel oil. Its concentration in urban 
areas is generally low. Data from 1993–2007 showed falling 
concentrations in Asia, though in some cities concentrations 
were found to be above WHO air quality guidelines (CAI-Asia 
Center 2010). Measurements in Jakarta (2003–2013) found 
a generally low concentration, although a small increase 
was observed in the annual average (Republic of Indonesia, 
Ministry of Environment 2014).

Ozone

In Northeast Asia, there is a puzzling increase in annual 
average ozone in spite of a decrease in its precursors – 
nitrogen oxides and non-methane hydrocarbon. These levels 
were observed in China, Japan and the Republic of Korea in 
1999–2010 (Akimoto et al. 2015) (Figure 2.1.10). 
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Figure 2.1.8: Annual average PM10 concentrations in cities of China, Japan, Republic of Korea and Thailand 

Source: EANET 2015

2.1.6	 Impacts

Human health impacts include increasing climate change-
induced diseases, exacerbating vector-borne diseases, heart 
and respiratory illnesses (chronic), cancer, strokes, increased 
morbidity, premature deaths and health costs. Chronic 
exposure to air pollution is an important risk factor for 
cardiovascular diseases (Yamamoto 2014).  The WHO found 
that the 3.7 million premature deaths globally attributable to 
outdoor air pollution, 2.67 million, 72 per cent, occur in Asia 

and the Pacific (WHO 2014). This estimate reflects the very 
significant role of air pollution in cardiovascular illness and 
premature deaths.

Recent studies have documented the on-going impacts of 
climate change on terrestrial ecosystems. Observations 
suggest that climate change is causing many species, 
including plants, to shift their geographical ranges, 
distributions and phenologies at faster rates than previously 
thought (Staudinger et al. 2012; Chen et al. 2011). 
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Climate change impacts on coastal zones and infrastructure 
have been recorded in the past 20 years in some Pacific 
island countries and territories. The islands have been heavily 
modified and intensively developed, significantly increasing 
their vulnerability to natural climatic variability, extreme 
events and global climate change. So far, ocean acidification 
has not been recorded around Pacific island countries and 
territories due to a lack of experiments to demonstrate links 
between ocean acidification and coral destruction or other 
possible impacts (SPREP 2012b).

Figure 2.1.9: Top ranking of PM2.5 for cities in Asia

Source: WHO 2014b
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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. 
There is also an increased probability of drought, especially 
over the semi-arid regions of India (IMD 2010).

In central China, trends in mean and extreme values for 
temperature and precipitation over the Loess Plateau 
between 1961 and 2011 were found to be statistically 
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significant in almost all regions. Warming rates increased 
from the southeast to the northwest of the plateau, while 
the total amount of precipitation on wet days decreased 
over a large area, particularly in the southeast region. 
Overall, when both temperature and precipitation changes 
were combined, the southwest of the Loess Plateau has 
undergone the largest degree of climate change (Sun et al. 
2015).

2.2	 Land

2.2.1	 Introduction

Land plays an important role in human wellbeing and 
preserving land resources in their best condition is of 
paramount importance for the Asia and the Pacific region. 
Despite several interventions to conserve them, land 
resources are continuously put under pressure by rapidly 

Figure 2.1.10: Trends in atmospheric ozone in Japan, 
1990–2010 – TMA is Tokyo Metropolitan Area, NA is Nagoya 
Area, OKA is Osaka/Kyoto Area and FA is Fukuoka Area 

Source: Akimoto 2015

20

25

30

O
3 m

ix
in

g 
ra

tio
 (p

pb
v)

19
90

-9
2

19
91

-9
3

19
92

-9
4

19
93

-9
5

19
94

-9
6

19
95

-9
7

19
96

-9
8

19
97

-9
9

19
98

-0
0

19
99

-0
1

20
00

-0
2

20
01

-0
3

20
02

-0
4

20
03

-0
5

20
04

-0
6

20
05

-0
7

20
06

-0
8

20
07

-0
9

20
08

-1
0

35

Years

TMA NA OKA FA

Key Messages

           Land use changes in the Asia Pacific region are driven by population increases and changing demographic and 
economic conditions. However, issues related to access to land resources associated with land tenure and rights to 
access contributes to growing income and gender inequality throughout the region with serious implications for how 
land resources are managed.

•	 The total forest area has shown a continuous increase in Asia since 1990, although there are sub-regional 
differences. Wetlands are also under pressure, with notable losses in Northeast and Southeast Asia.

•	 Soil resources are significantly impacted by deforestation, overgrazing, conversion of rangelands and forests to 
palm oil production and other uses. Soil pollution, soil erosion, desertification, and salinization have impacted 
the agricultural suitability of land. 

•	 Land degradation has additional implications for water resources in terms of soil water content and groundwater 
recharge.

Direct impacts of large-scale land-use changes include displacement of indigenous people, loss of biodiversity, 
reduction in important forest products and increasing gender inequality associated with land tenure and access. Land 
degradation induced migration is projected to increase in Asia.
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emerging social, demographic and economic changes in 
the region. This section is organized following the drivers, 
pressures, state and trends, and impacts (DPSI) framework 
(Figure 2.2.1) and responses are dealt in Chapter 3 of this 
report. 

2.2.2	 Drivers

Chapter 1 of this report provides a description of drivers 
acting in the Asia and the Pacific region and several of these 
affect the land resources. Only significant drivers are listed 
here in order to avoid repetition.

1.	 Population: the region has witnessed a rapid growth 
in population in the past several decades. Regional 
differences include rapid population growth in 
developing countries and stagnation or decline in 
developed ones.

2.	 Globalization and regional integration: Asia and the 
Pacific has participated actively in globalization, with 
many manufacturing and service sector activities 
moving to the rapidly developing Asia, providing 
immense economic opportunities for millions of people. 
In addition, regional integration has had a strong 
beginning in the last decade. 

3.	 Economic growth: countries have introduced policies 
paving the way for rapid economic development and 
inclusion of populations in the economic growth of the 
region. Consequently, there was a significant growth in 
the proportion of the middle class in most developing 
Asian countries. 

4.	 Living standards: the region has witnessed poverty 
reduction, access to healthcare and education, 
reduction in hunger and malnutrition, better transport 
and communication facilities and improved access 
to water and sanitation facilities. Change in people’s 
dietary preferences has influenced the way that food is 
produced and consumed in the region.

Figure 2.2.1: Asia and the Pacific, summary of drivers, 
pressures, state and trends, and impacts on land resources

Source: UNEP

Responses
Please refer to 
Chapter 3 on Policies, 
Goals and Objectives
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Pressures
• Land use changes
• Land quality changes
• Climate change

Impacts
• Soil quality and productivity
• Social impacts
• Biodiversity and ecosystem services
• Climate change

State
• State of use
• State of quality

 2.2.3	Pressures

The growing human needs discussed in Chapter 1 and 
highlighted in 2.2.2 of this section have exerted pressures 
on land resources since the needs in the region are being 
met through unsustainable means. The major pressures 
on land include residential and commercial development 
in the form of agriculture, urbanization, aquaculture, 
energy production, mining, transport and development of 
biological resource use including species extraction, service 
corridors, deforestation and related land-use changes, 
human intrusions and disturbance including for recreation, 
pollution, geological events, and climate change (Baldwin 
2010; Salafsky et al. 2008).

Quantifying the human pressure on land is difficult because of 
the quality and fragmented form of the data, the complexity 
of interactions between pressures, and the continuous 
evolution and lack of understanding of manifestations of 
these pressures under different conditions (Geldmann et 
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The Asia and the Pacific region has experienced substantial 
agricultural intensification while expansion of arable land has 
been minimal. This has been made possible by an increasing 
use of chemical fertilizers and pesticides in agriculture. By 
region, Northeast Asia followed by South Asia together are 
the heaviest users of fertilizers at 445 and 150.38 kilograms 
per hectare respectively (FAO 2014). Pesticide use, in terms of 
active ingredients, has decreased in China, India, Japan, the 
Republic of Korea and Viet Nam but increased in countries 
such as Australia, New Zealand, Pakistan and Thailand (FAO 
2015). These land management trends may have helped 
the region in limiting the real expansion of agriculture to 
an extent; however, these trends, especially the over use 
of chemical fertilizers, may have contributed to a gradual 
decline in agricultural land quality through soil compaction, 
pollution, nutrient imbalance, salinity and acidity (Nkonya 

al. 2014; Figure 2.2.2). In general, human pressures on 
land in the region are rising continuously. In terms of sub-
regional trends, Southeast Asia followed by Euro-Asia 
are experiencing the largest increase in human pressures 
(Geldmann et al. 2014), in particular in the protected areas 
in Southeast Asia. These protected areas are reportedly 
being affected by multiple pressures including agricultural 
conversion, urban expansion, invasive species and water 
related threats (UNEP-WCMC 2014). Table 2.2.1 gives a 
concise view of the sub-regional diversity in the state and 
trends associated with land resources.

Need for food

Food production exerts one of the important pressures 
on land in the region. Asia produced 1.34  billion tonnes 
of cereal grains in 2013 (FAO 2015c) but food demand by 
2030 is projected to rise as a result of population increase, 
rapid urbanization and increasing incomes (FAO 2009). At 
the current level of growth in food productivity, the region 
will probably face food shortages without expanding its 
agricultural areas or by further vertical intensification, which 
could exert pressure on land resources. Efforts to meet 
ever-growing food demand are already exerting pressures 
on agricultural soils, resulting in erosion, salinization, 
acidification, compaction and pollution. 

Changing dietary patterns has implications for land 
resources. Asia’s growing middle class food preferences 
have led to diversification of diet from cereals to meat, dairy 
products, fruits and vegetables (ADB 2013). The livestock 
population and meat production in Asia increased by 22 per 
cent and 50 per cent respectively between 2000 and 2013 
(FAO 2015). By 2030, global annual consumption of beef 
and poultry is expected to increase by 25.4 and 60.3 million 
tonnes respectively compared to 2000, with almost half of 
the increase occurring in Asia (FAO 2011a) with implications 
for land for fodder. 

Figure 2.2.2: Asia and the Pacific, increase in human 
pressure on land resources

Source: Geldmann et al. 2014
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Table 2.2.1: Asia and the Pacific, sub-regional coverage of land-related state and trends
Sub-region Major sub-regional Issues Trend Severity of issue Critical threshold
Northeast Asia

Net forest change & *** O
Urbanization & **** ---
Land tenure “ **** ---
Biodiversity and ecosystem services ( **** ---
Desertification & **** X
Dust storms & **** O
Rangeland degradation & **** O
Area under agriculture ( ** X
Agricultural land quality ( **** X

South Asia
Net forest change “ *** O
Urbanization & *** O
Biodiversity and ecosystem services ( **** O
Desertification & *** O
Dust storms & **** O
Land tenure S *** ---
Area under agriculture ( ** X
Agricultural land quality ( **** Y

Southeast Asia
Net forest change ( ***** O
Urbanization & *** O
Area under agriculture & *** O
Biodiversity and ecosystem services ( **** O
Agricultural land quality ( ** X

The Pacific
Net forest change ( ** O
Biodiversity and ecosystem services ( **** O
Land tenure “ *** ---
Agricultural Land quality ( **** X

Australia and New Zealand
Net forest change ( ** X
Biodiversity and ecosystem services ( ** X
Agricultural land quality ( ** X

Source: UNEP

Note: All trends the above are based on the authors’ expert judgement from the trends in the literature reviewed
Trends: & Significantly increasing; ( Significantly decreasing; “ no significant change; S Trend not clear
Severity:: * Not severe; ** Moderately severe; *** Somewhat severe; **** Very severe; ***** Extremely severe
Critical threshold: indicates whether the issue is difficult to return to normalcy without substantial efforts on a priority basis, the level of trend beyond which reverting to previous 
conditions is difficult with the current level of knowledge and resources to address the issue.  
X Not yet; O Yes; --- High potential to become critical if not addressed soon.
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et al. 2016). As a result, declining productivity of agricultural 
land, reported in parts of South Asia, needs to be addressed 
through sustainable agricultural land management practices 
(Kumar et al. 2008). 

Need for fuel

The Asia and the Pacific region is witnessing a rapid 
growth in demand for fuel, and part of the demand has 
been met from biomass in rural areas and from biofuels in 
the transport sector (Elder et al. 2008). In 2009, bioenergy 
accounted for nearly 15 per cent of the total primary energy 
supply in Asia (FAO 2009). The residential sector, mostly 
rural, accounts for 88.7 per cent of the biomass consumption 
for energy purposes, followed by the industrial, commercial 
and transport sectors. The region has seen a significant 
expansion of area under oil palm plantations, with largest 
expansion observed in Indonesia (3.7 times the area in 
2014 compared to 2000), Malaysia (1.5 times), Philippines 
(3.4 times) and Thailand (2.9 times) (FAO 2015). This rapid 
expansion is putting pressure on some of the fragile forest 
and peatland ecosystems in oil-palm producing countries 
(Colchester and Chao 2011). 

Income inequalities and land tenure

The region has witnessed growing income inequalities, with 
implications for land resources. The population-weighted 
mean Gini coefficient, a measure of inequality of income or 
wealth, for the entire region rose from 33.5 to 37.5 between 
the 1990s and the 2000s. Income inequalities are also 
evident between urban and rural areas, between women 
and men, and between groups of different caste, ethnicity 
and language (UNDESA 2014). For example, the women 
owned far less land than men in South Asia compared 
to many other parts of the world (FAO 2016) and these 
differences have significant implications in terms of how the 
land is managed and who gets benefits with direct impact on 
women empowerment and gender inequality (FAO 2011a). 
Income inequality has a significant effect on land tenure 
and land rights (Kanbur et al. 2014), the ownership and 
access to land has also become concentrated among richer 

sections of society, with environmental and socio-economic 
implications and affecting how the land is put to use. Poor 
development of land tenure and land rights could have a 
significant impact on who owns the land, how it is used and 
its productivity (Ghatak and Roy 2007; Lawry et al. 2014).

Growing demand for wood products

The region has seen a staggering growth in the demand 
for wood and forest products, such as paper, furniture, 
construction materials and services. Asia consumed 440.1 
million cubic metres of industrial roundwood in 2013 (FAO 
2015c), and demand for wood and related products is 
projected to rise by 2100 (WWF 2011). To meet the growing 
need, Asia’s industrial roundwood production rose 137 per 
cent from 2006. This was insufficient, however, to meet 
demand and the region imported 64.5 million cubic metres 
of industrial roundwood in 2013. India and China account for 
about 80 per cent of the global import of tropical hardwoods 
while also being significant exporters of wood products. 

China’s rapid economic growth has had profound effects 
on the forest economies of Asia and the Pacific through 
demand for raw materials and exports of processed wood 
products (Katsigris et al. 2004). In 2010, 13 million hectares 
of tropical forests were cut down (FAO 2011a), but, despite 
a large demand for wood products, most of this was driven 
by the desire to cultivate commodities such as palm oil and 
beef production (Boucher et al. 2011). The Global Forest 
Products Model projects demand for different types of wood 
products through 2060, with increases in demand over 2010 
consumption for construction timber, plywood and furniture 
as well as for paper products such as newsprint, tissues, 
cardboard and writing paper. 

Urbanization

An estimated 120 000 people migrate to cities in Asia and 
the Pacific every day. The proportion of people living in 
urban areas is likely to rise to around 3.3 billion people, 63 
per cent of the population, by 2050. Along with the land 
needs of urbanization, urban solid waste disposal through 
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landfills and the management of industrial hazardous waste 
have become major concerns (Pariatamby and Tanaka 2013). 
With the development of large manufacturing zones, the 
requirement for land for industrial units and associated 
infrastructure has also increased significantly. Often the 
expansion is being met by clearing forests or fallow lands 
in the outer zones of cities. Indeed, the Special Economic 
Zones (SEZ) and National Manufacturing Zones (NMZ) in 
several developing countries convert agricultural or forest 
lands. Land acquisition, sometimes on a large scale and with 
poor governance, is a growing phenomenon in the region. 

Smaller cities, with fewer than 500 000 people, represent 
just over half the urban population (54.4 per cent) in Asia 
and the Pacific (UNDESA 2014). As a result, the proportion 
of land occupied by human settlements in urban areas is 2–3 
per cent of the total land area in the region (Collins 2011) 
with consequences in terms of an increase in mean surface 
temperatures, soil pollution, deforestation and associated 
land-use changes including decline in agriculture land. With 
rapid urbanization and growing consumerism, the region 
generated 870 million tonnes of municipal solid waste in 
2014 (Section 2.6), much of which goes into landfills that 
occupy a significant amount of land. 

Climatic variability and change

Projected climate change in Asia and the Pacific could lead to 
a shortage of water resources, widespread land degradation 
and increased desertification. Impacts of climate change in 
the Asia and the Pacific region include changes in natural 
vegetation types and associated changes in ecosystems at 
higher elevations and latitudes (Mendelsohn 2011). Shang 
and Long (2005) listed climate change-induced glacial retreat 
among direct causes of grassland degradation, in particular 
an increase in erosion in high-elevation areas, Kobresia-
dominated meadows of Tibet, China. Although retreating 
glaciers will have impacts on hydrology, particularly for 
downstream water users, it is unclear how the loss of glaciers 
will affect rangeland conditions. In addition, climate change 

could cause migration of coastal populations to inland areas, 
putting pressure on land resources there. In the Pacific 
islands, emigration could put pressure on land resources in 
other countries (Wyett 2014). 

Overgrazing

Rangelands in Asia and the Pacific include China, India, 
Mongolia and parts of Australia spanning arid and semi-arid 
shrublands in southern and western Australia to tropical 
open woodlands in northern Australia (Smith et al. 2007). 
Development of infrastructure – roads, railways, pipelines 
and irrigation canals – disrupts movement patterns of 
livestock and wildlife and exacerbates the fragmentation 
of habitats. Increased transport facilities have opened new 
areas to livestock grazing, encroaching on undisturbed 
refuges in northern Tibet, China. The past century of 
grazing by sheep and cattle has brought about changes in 
environments, social systems and policies, spread across a 
vast geographical area.

Mining

Mining has been increasing in Asia and the Pacific (USGS 
2012) with environmental consequences including 
degradation of land resources – Australia and China are 
among the world’s leading mineral producers (Fong-Sum et 
al. 2014). Australia has large reserves of bauxite, coal, cobalt, 
copper, diamonds, gold, iron ore, lead, lithium, manganese, 
mineral sands, tantalum and uranium. China has large 
reserves including antimony, arsenic, barite, bauxite, coal, 
fluorite, gold, graphite, iron ore, magnesium, rare earths, 
strontium, tin, tungsten and zinc. India is also one of the 
world’s significant mineral producers, with large reserves of 
barite, bauxite, chromium, iron ore, manganese, rare earths 
and salt. With growing demand for minerals, metals and 
energy resources, mining is projected to increase with severe 
environmental consequences for land resources (SNL 2015). 
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2.2.4	 State and trends

Forests

The forests of Asia and the Pacific account for about one-
fifth of the world’s total and cover around 25 per cent of 
the land area of the region, or 722 million hectares (Wilkie 
2009). Figure 2.2.3 shows tree cover in the region (DiMiceli 
et al. 2011); forests show varying density, with high densities 
in Northeast and Southeast Asia. River basins such as the 
Mekong and Ganges show considerably higher tree-cover 
density than other parts of the region.

In general, the total forest area has shown a continuous 
increase in Asia since 1990 (FAO 2015c). Sub-regional trends 
differ. However it has increased in Northeast and South Asia 
but declined in Southeast Asia (FAO 2015a). The Northeast 
Asia sub-region has seen a continuing increase in forest area 
and carbon stocks. While deforestation continues, albeit 
at a slower rate, deforestation rates in Southeast Asia are 
higher than in other sub-regions. South and Southeast Asia 
showed the highest partial canopy-cover loss, a proxy for 
forest degradation. Despite the high deforestation rates 
and declining forest cover, South Asia reports a higher 
proportion of forest area covered by forest management 
plans than other areas, which may help to halt the decline in 
future (FAO 2015b). 

Asia has 134 million hectares of privately owned forests 
and their area is increasing in the region, with Southeast 
Asia having highest proportion of privately-owned forests 
(FAO 2015a). Although much of the forest in the region is 
still publicly owned, the change towards private ownership, 
especially by individuals, could have serious implications 
in terms of how forests are sustained and managed in the 
future. Although significant areas of forests are under 
indigenous management which helps conserve forests 
for generations (WHRC and EDF 2015), it is alarming that 
indigenous people own the least amount of forest among all 
categories of ownership (FAO 2006), and the area is on the 
decline (FAO 2015a), with negative consequences on forest 
conservation. 

Poor tenure and rights to forest land, especially that of 
indigenous people, are considered to be one of the important 
factors contributing to deforestation and forest degradation 
and restoring tenure and rights to indigenous people is seen 
as a social, economic and political imperative (Sunderlin 
et al. 2008). Not all ecosystems are equally affected by 
the increasing population and environmental hazards, the 
Sundarbans mangrove forests of Bangladesh and India are 
known to continue to thrive with no major impacts in the 
past decade (UNEP-Stockholm Convention 2015). 

Agricultural land

About 40 per cent of the world’s agricultural land is in the 
Asia and the Pacific region, of which almost 31 per cent is 
arable, 4 per cent is used for permanent crops, and 65 per 
cent consists of permanent meadows and pastures. Regional 
differences exist: Southeast Asia has less farm land than 
other sub-regions, 20 per cent of the total land area of the 
sub-region, while Northeast Asia has the largest, more than 
60 per cent, although a substantial reduction was observed a 
decade ago (FAO 2015c).

The region has experienced a significant expansion of 
agricultural land, from 47 per cent of the region’s total land 
area in 1970 to 53 per cent in 2007 (FAO 2009), an average 
growth of 0.8 per cent a year compared to 0.1 per cent 
globally. The change in agricultural land areas has been 
driven by rapid economic development, technological 
advances, infrastructure programmes and population 
growth and mobility in the region (Schandl et al. 2009). In 
the past decade, however, expansion of agricultural land has 
been negligible (World Bank 2015), and actually decreased 
in some developed countries – Australia, New Zealand and 
the Republic of Korea –and in some developing ones – Fiji, 
Indonesia, Malaysia, Papua New Guinea, Samoa, Vanuatu 
and Viet Nam. In contrast, it increased in Bangladesh, 
Bhutan, China, India, Pakistan, Philippines and Thailand 
(Friedl et al. 2010) (Figure 2.2.4). Practices such as shifting 
cultivation continue to impact forest resources in Asia. 
Land tenure requires urgent attention in the region as little 
significant improvement has been achieved despite ongoing 
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land reforms and stalled improvements in land tenure will 
negatively impact land productivity (Lawry et al. 2014). 
The demand for agricultural land could grow in the future 
with estimates suggesting that expansion of area under 
agriculture would contribute to 20 per cent of the necessary 
food production increase by 2050 (FAO 2009).

Rangelands

In Asia, rangelands provide significant amounts of grazing 
for livestock and provide livelihoods for millions of rural 

communities – in Mongolia, for example, more than 80 per 
cent of the country’s area is used by pastoralists (Reading 
et al. 2006). Rangelands cover about 40 per cent of the land 
area of China, or 400 million hectares, of which Tibet has 
the largest area followed by Inner Mongolia and Xinjiang 
(Sheehy et al. 2006). Nearly 70 per cent of the land area of 
Kazakhstan is rangelands but this has been in continuous 
decline over the past few decades because of conversion to 
agriculture, overgrazing, changing livestock management 
practices and other pressures including climate change. 

Figure 2.2.3: Asia and the Pacific, tree cover, 2010

Source: DiMiceli et al. 2011
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Figure 2.2.4: Asia and the Pacific, change in cropland, 2001–2012

Source: Friedl et al. 2010

Wetlands

Wetlands constitute an important part of land ecosystems 
in Asia and the Pacific. In 2015, Asia had 302 sites registered 
with the Ramsar Convention on Wetlands of International 
Importance, of which Japan has the most, followed by China 
and India (Ramsar Convention Secretariat 2010). Southeast 
Asia has about 56 per cent of the world’s tropical peatlands, 
and 42 per cent of the world’s mangroves is found in South 

and Southeast Asia (Gopal 2013) (Figure 2.2.5). The inland 
wetlands under Ramsar protection constitute 1.4 million 
hectares in Asia and 0.68 million hectares in the Pacific. 
The rate of wetland destruction varies geographically, with 
notable losses in Northeast   and Southeast Asia, running 
at 1.6 per cent per year. In places where aquaculture, over-
fishing and storm damage have been severe, the rate of 
destruction can be as high as 80 per cent.
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2.2.5	 Impacts

Impacts on soil quality and productivity

Land resources in the Asia and the Pacific region are 
significantly impacted by deforestation, overgrazing and 
conversion of rangelands and forests. Soil pollution, erosion 
and salinization need urgent attention. Erosion is prevalent in 
parts of India and in the north of China (FAO 2014). Significant 
areas in North and Central Asia (211.7 million hectares), 
South (84.1 million hectares) and Southeast Asia (20 million 
hectares) are salt-affected, because of the expansion of 
area under irrigation and the use of brackish water, and 10 
million hectares are affected by soil compaction (FAO and 
ITPS 2015). In India, 11 million hectares are estimated to be 
affected by wind erosion, 6.98 million hectares by soil acidity 
and 6.7 million hectares are salt affected (ICAR and NAAS 
2010). Nearly 20 million hectares are affected by heavy 
metal contamination in China alone (FAO and ITPS 2015) and 

the area of contaminated soil could rise due to increasing 
economic activity in the region. Heavy use of ammonia-
based fertilizers is known to cause soil acidity in Northeast 
and South Asia (FAO and ITPS 2015). The combined pressures 
of climate change, land degradation and soil quality changes 
have mixed impacts on the agricultural suitability of land 
(Zabel et al. 2014).

Areas in Australia are projected to experience a net decline in 
agriculturally suitable land, while a few pockets in Southeast 
Asia will have an increase in agriculturally suitable land. Soil 
salinization is a major problem in semi-arid and arid zones, 
as well as in irrigated areas with poor drainage. Salinity costs 
global agriculture an estimated USD12 billion per year, and 
this figure is increasing (Pitman and Läuchli 2002). Land 
degradation has significant impacts on water resources 
especially in terms of soil water content and groundwater 
recharge. Forest fires can negatively impact the soil quality 
(Certini 2005) and given the increase in forest fires due to 

Figure 2.2.5: Asia and Oceania, trends in Ramsar wetland sites, 1974-2016 

Source: Ramsar Convention Secretariat 2010
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multiple factors (Goldammer et al. 2004), these should be 
considered as an important pressure operating on soils in the 
years to come.

Urbanization and industrialization are increasing landfill-
led land pollution. Although landfills are often designed to 
contain contaminants, using a bottom liner and a leachate 
collection system, leaks often occur and contaminants can 
reach surface and underground water bodies. Industries 
produce a variety of wastes hazardous to people and the 
environment including heavy metals (mercury, zinc and lead), 
and pesticides, for example, aldrin and dieldrin. The sources 
of these materials include industry, farmlands, commerce, 
hospitals, urban settlements and nuclear installations. 

Social impacts

Nearly 12 per cent of the population lives in degraded areas 
of Asia and the Pacific (UNDP 2013), and this proportion may 
increase in years to come (Foresight: Migration and Global 
Environmental Change 2011) with significant social impacts. 
Direct impacts of large-scale land-use changes include 
displacement of indigenous people, loss of biodiversity and 
a reduction in important forest products. Land degradation 
has had severe impacts on human development in the 
region (Ahrends et al. 2015). Land conversion has often led 
to permanent deforestation, a decline in soil fertility and 
accelerated erosion (Van Vliet et al. 2012), and imperils 
associated livelihoods (Lindenmayer et al. 2012). Intensive 
land-resource use is resulting in several socio-physical 
impacts in the Hindu Kush Himalayan region. 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 (ADB 2012; Foresight: Migration 
and Global Environmental Change 2011). Large-scale land 
acquisition has also been emerging as an important driver 
of human migration and economic marginalization (Siciliano 
2012). 

Ecosystem services in the Koshi Tappu Wildlife Reserve, 
Nepal generate economic benefits of USD16 million per 
year, equivalent to USD982 per household (Sharma et al. 
2015). Sound policy and institutional mechanisms exist to 
empower local communities to preserve these services and 
to allow them to benefit from doing so, but they are rarely 
implemented.

Biodiversity and ecosystem impacts

It is important to recognize the links between land-use change 
and degradation and its impact on associated biodiversity 
and ecosystem services. Land-use and related pressures 
have caused severe damage to local species richness in 
Asia and the Pacific (Newbold et al. 2015). Rangelands of 
Northeast Asia provide valuable ecological services and 
support the livelihoods of local herders on the Qinghai-
Tibetan Plateau (Harris 2010), but they are being degraded 
by overgrazing, policy changes and climate change (Xiong et 
al. 2008). According to Visconti et al. (2015) several species 
on peninsular Malaysia and insular Southeast Asia are at high 
risk of extinction by 2050 as a result of projected impacts of 
land-use changes such as conversion to forest plantations 
and natural forest logging. 

Desertification

Of the 2 billion hectares of drylands in Asia, more than half 
are affected by desertification. The increasing dust storms 
are attributed to wind-related desertification processes, 
resulting from human impacts in arid, semiarid and sub-
humid regions of northern China (Wang et al. 2013). The 
Land Degradation Assessment in Drylands (LADA) project 
revealed persistently declining land productivity throughout 
1981–2003 for 24 per cent of global land, mainly south of 
the equator, in Southeast Asia and south China, and north-
central Australia (Bai et al. 2008). Countries in the Asia 
and the Pacific region rank among the highest globally, 
with the most affected being China (457 million hectares), 
followed by India (177 million hectares), Indonesia (86 million 
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hectares) and Bangladesh (72 million hectares). Sand and 
dust storms are common in subtropical latitudes and dry 
savannahs, and in the mid-latitude drylands. There is a 
significant relationship between drylands, dust storms and 
anthropogenic land disturbance. Major storms occur when 
prolonged drought causes the soil surface to lose moisture 
and there are strong winds.

2.3	 Biota and ecosystems

2.3.1	 Introduction

Biological resources and ecosystems are part of the 
resource base for sustainable development and a source of 
livelihoods of rural people in the Asia and the Pacific region. 
Rapid economic growth and an increasing population, 
accompanied by expanding agricultural and industrial 
activities as well as unsustainable resource use, have major 
impacts on natural ecosystems and human well-being. 

The Asia and the Pacific region covers 13 of 35 global 
biodiversity hotspots, where the greatest number of endemic 
species is found, but their habitats are threatened by human 
activities (CEPF 2015). Unfortunately, deforestation in the 
tropical rain forest zone is a particular threat to species 
survival. The area of plantations is increasing in many places, 
but these often lack the diversity of species and do not 
replace lost forest ecosystem services. 

In addition to forests, social wellbeing and prosperity in the 
Asia and the Pacific region are dependent on the products 
and services that marine ecosystems provide. Healthy 
oceans and coasts are critical not only for food security but 
also for poverty eradication, sustainable economic growth, 
preservation of traditional cultures and trade facilitation. 
Human action, however, is diminishing the capacity of many 
marine ecosystems to continue to provide these services.

The fifth Global Environment Outlook (GEO-5) described the 
state and trends of biodiversity and analysed six policies 

Key Messages

Adverse trends in biodiversity are likely to continue due to expansion of extensive agriculture, oil palm and rubber 
plantations, illegal trade of wildlife and plants, aquaculture and unsustainable resource uses. 

•	 Intact ecosystems and biodiversity is not equally distributed among the countries and sub-regions of Asia and 
the Pacific.

•	 Threatened native mammal and plant species increased by more than 10 and 18 per cent respectively in the last 
decade.

•	 Three-quarters of all threatened birds on oceanic islands are in danger from invasive species.
•	 Captured fisheries are shifting throughout the region in response to both overfishing and migratory stocks, 

especially in the Pacific Islands.
•	 About a quarter of hard warm‐water corals are threatened, mainly due to high thermal stress and dumping of 

plastic debris and micro-plastic hazardous waste in the oceans.  

Degradation of biota and ecosystems affects the livelihoods of 50-80 per cent of rural people in Asia and the Pacific 
countries dependent on forest products and fishery resources.
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related to biodiversity. This section follows the DPSIR 
framework to present key driver indicators that trigger 
ecosystem and biodiversity pressures. In addition, the cause-
effect relationship between pressures and ecosystem state/
trends, and consequently impacts on biota, ecosystems and 
society are included (Figure 2.3.1). Key policy responses 
are discussed in Chapter 3.  As GEO-5 did, this section used 
up-to-date and accessible reports, and reviewed scientific 
articles to support the assessment.   

2.3.2	 Drivers 

Land demand for agriculture and infrastructure 
development 

Asia and the Pacific accounts about 30 per cent of the 
world’s land area, however it houses more than 60 per cent 
of the world’s population (UNESCAP 2011). About half of the 
countries in the regions are in deficit and overshoot, needing 
188 per cent of their biocapacity to support their population 
(Global Footprint Network 2015). The massive population of 
Asia and the Pacific lives on limited resources; the region’s 

per person fish consumption footprint was 94 per cent of 
the world average in 2011, the cropland footprint 80 per 
cent, the forest footprint 63 per cent, the grazing footprint 
31 per cent, and the built-up foot print 112 per cent, all 
causing degradation of ecosystem services. See more detail 
in Chapter 1 and Section 2.2.

Global demand for forest products and the illegal 
trade of wildlife and plants 

Demand for, and consumption of, wood products are 
recognized as key drivers of forest degradation and the 
Asia and the Pacific region has been classified as the world’s 
largest timber importer since 2005 (FAO 2009). Besides, 
the estimated value of illegal wildlife and wood products 
trade in Asia and the Pacific is about USD2.5 billion and 
USD17 billion a year respectively the 1960s (Oswell 2010). 
The largest single amount, USD200 million, was contributed 
by elephant ivory, followed by pangolins, rhino horn, bear 
products and tiger parts. Demand for Siamese rosewood 
(Dalbergia cochinchinensis) found in mainland Southeast Asia 
has significantly increased due to attractive market prices 
and high demand in China. The price of rosewood at source 

Figure 2.3.1: DPSIR indicators for ecosystems and biota in the Asia and the Pacific region
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is about USD1 000–2 000 per cubic metre but increases to 
USD50 000 in the end-user market in China (Singh 2013). 
To control its international trade, Siamese rosewood was 
included on the Convention on the Trade in Endangered 
Species of Wild Fauna and Flora (CITES) Appendix II during 
the 16th Conference of the Parties (CITES 2013). 

Rising demand for marine resources 

The cumulative effects of human actions, combined with 
climate change, are threatening the long-term sustainability 
of coastal and marine resources in the region. While the 
utilization of inshore fisheries resources is vital to local 
communities for subsistence and for income, over the 
past 30‐40 years, human populations have increased, 

and the commercialization of the fishery has increased, 
with dramatic impacts. For example, Asia and the Pacific 
continues to be the world’s largest producer of fish with 
capture production reaching 47.4 million tonnes. China 
accounts for approximately 32 per cent of the total regional 
production followed by Indonesia (11 per cent) and India (10 
per cent) (Funge-Smith et al. 2012) (Table 2.3.1) 

Inshore fishery resources are enormously important for 
the survival of coastal communities, their food security 
and livelihoods. Excessive demand has led to overfishing 
by highly mechanized fleets, as well as overexploitation of 
artisanal fisheries, contributing to major emerging pressures 
on marine habitats (UNEP in press).

Table 2.3.1: The amount and relative proportion of capture-fishery production in Asia and the Pacific countries

Country Production (tonnes) Regional Production %

China 15 665 587 33.1

Indonesia 5 384 418 11.4

India 4 694 970 9.9

Japan 4 141 312 8.7

Myanmar 3 063 210 6.5

Philippines 2 615 753 5.5

Viet Nam 2 420 800 5.1

Thailand 1 827 199 3.9

Republic of Korea. 1 745 971 3.7

Bangladesh 1 726 586 3.6

Malaysia 1 437 507 3.0

Taiwan, Province of China 851 505 1.8

Cambodia 490 094 1.0

Pakistan 453 264 1.0

Sri Lanka 437 468 0.9

New Zealand 436 640 0.9

Total 47 392 284 100.0
Source: Funge-Smith et al. 2012
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Climate change

Studies have shown that certain climatic regimes are 
associated with particular plant communities or functional 
types (Walter 1985). Changes in climate will alter the 
configuration of terrestrial and marine ecosystems. 
Biodiversity-rich forests, however, are likely to be less 
vulnerable to climate risks and impacts than degraded and/
or fragmented forests and plantations dominated by a single 
or a few species (Trisurat et al. 2014). 

Changes to marine ecosystems driven by climate change 
raise serious concerns for the possible decline in seagrass 
meadows and seaweed beds due to storms and warmer 
waters; the migration of tropical pelagic fish and other 
marine species to previously cooler waters; the loss of 
diversity in coral fish and coral-dependent organisms; and 
risks to the marine food chain from ocean acidification, 
potentially affecting fisheries (FAO 2011a). Coral reefs in the 
region are already affected by coral bleaching due to high 
thermal stress from climate change-induced temperature 
increases (Figure 2.3.2). 

2.3.3	 Pressures

Deforestation  

Deforestation not only reduces suitable habitats, but also 
results in habitat fragmentation, diminishing patch size and 
core area, isolation of suitable habitats and consequently 
increased extinction rates. Large mammals are generally the 
first species to disappear as a result of habitat fragmentation 
(Sodhi 2010). For example, the extensive conversion of 
tropical rainforests to oil palm monocultures since the 1960s 
has resulted in a loss of biodiversity such as the orangutan 
(Pongo pygmaeus) in Sumatra and Borneo (Cramb and 
Curry 2012). This was, however, significantly reversed by 
approximately 200 000 hectares per year because of large 
scale afforestation in China (1.86 million hectares) and Viet 
Nam (177 000 hectares) between 2000 and 2010 (FAO 2015a).  

Forest cover in northern Thailand is projected to decline 
from 57 per cent in 2002 to 45 per cent in 2050 under the 
three recent-trend scenarios, but could be 50 and 55 per 
cent, respectively, under integrated management and 
conservation-oriented land-use scenarios. The predicted 
trends of land-use change would increase the number of 
forest patches and decrease the average mean patch size and 
thus create more fragmentation. In contrast, conservation-
oriented scenarios maintain similar forest landscape 
patterns. As a result, mean species abundance (MSA - ranking 
from 0 (low) to 1 (high)) is projected to decrease from 0.52 in 
2002 to 0.45, 0.46, and 0.48, respectively, in 2050 under the 
three recent-trend scenarios (Trisurat et al. 2010). 

Overfishing and extraction of marine resources 

In the coastal and marine environments, marine habitats are 
lost due to destructive fishing practices, poor agricultural 
land use and inappropriate coastal development. Such 
practices can reduce fishery productivity, create erosion, 
reduce coastal ecosystem health and limit livelihoods. 
Sedimentation as a result of habitat destruction for coastal 
development and land reclamation can have a severe impact 
(Halpern et al. 2012). Overfishing has caused significant 
declines in some stocks in waters under national jurisdiction 
and of some migratory and straddling stocks. Illegal, 
unreported and unregulated (IUU) fishing is putting these 
stocks at risk. Some 3.4–8.1million tones of fish are taken 
by IUU fishing each year in the Asia and the Pacific region 
(APEC 2014). 

The health of coral reefs in the Pacific region that provide 
most of the sand on the beaches is threatened by years of 
abuse, increasing surface temperature and sea level rise, 
increased turbidity associated with coastal development 
and loss of mangroves, heightened nutrient discharges, 
chemical pollution and damage from extreme natural events 
(SPREP 2012a). Hazardous chemicals and nutrient pollution 
find their way into the marine environment though effluent, 
dumps, storm runoff, sewage and wind-blown dust, and are 
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Figure 2.3.2: Severity of coral bleaching Asia and the Pacific and areas of high thermal stress in the Asian and Pacific oceans, 
1998–2006

Source: Reef Base 2014
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especially damaging to coastal marine nursery areas such as 
seagrass beds, coral reefs and mangrove forests. Siltation, 
oil pollution, poisons and plastic trash also contribute to 
extensive damage to inshore marine environments. All 
these activities contribute to endangering ecological goods 
and services from marine ecosystems.

Contribution of land-use change and deforestation 
to carbon dioxide emissions
Land-use change and the forestry sector was a sink for 
greenhouse gases in the Asia and the Pacific region in 1994 
(or the closest year reported), reducing greenhouse gases 
in the atmosphere by 316 million tonnes carbon dioxide 

equivalent, 4 per cent of total emissions (UNFCC 2005). 
The 2012 greenhouse gas inventory indicates, however, 
that land-use change and deforestation has become a 
net source of emissions: 1 050 million tonnes of carbon 
dioxide equivalent or 6.2 per cent of total greenhouse gas 
emissions (FAOSTAT). This is due to the large amount of 
deforestation in Indonesia, 24.1 million hectares; Australia, 
5.2 million hectares; Cambodia, 2.8 million hectares; Papua 
New Guinea, 2.8 million hectares and Malaysia, 1.1 million 
hectares from 1990 to 2012 (FAO 2010). In contrast, China, 
India, Japan and Viet Nam are recognized as carbon dioxide 
absorbers due to their large-scale reforestation in recent 
years (Figure 2.3.3). 

Figure 2.3.3: Change in carbon dioxide emissions from land-use change and forestry, million tonnes of carbon dioxide 
equivalent, 1990–2012
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2.3.4	 State and trends 

Remaining forest cover 

The remaining forest cover in the Asia and the Pacific region is 
722 million hectares or 24.67 per cent of the land area (Figure 
2.3.4). From 2000–2015, the forested area in China increased 
by 31.3 million hectares. In 2015, 208 million hectares or 
21.67 per cent of its land was covered by forests, of which 119 
million hectares were natural forests, and 79 million hectares 
plantations, the largest plantation cover in the world  
(FAO 2015a).

Approximately 32.6 per cent of 6.39 million hectares of 
Indian forests are under different stages of fragmentation, 
and highly fragmented regions across the Indian landscape 
harbour a number of endemic species, some of them of 
medicinal importance, that need conservation (Roy et al. 
2013). Land-cover change and fragmentation of forests in the 
Nepal’s Kailash Sacred Landscape are negatively impacting 
various ecosystem services (Uddin et al. 2015).

Model-based assessments suggest that forest cover in Asia 
and the Pacific between 2000 and 2030 will remain relatively 
stable due to effective protection and the introduction 
of certified forest management practices (Eitelberg et al. 
2015). However, a high intensity of land systems in cropland, 
mosaic cropland and grassland used for food production 
is projected, especially in Australia, China and India  
(Figure 2.3.5).

Damage to coastal and marine ecosystems 

Coastal ecosystems are of critical importance to countries 
and territories of Asia and the Pacific as they are areas of 
remarkable biological productivity and high accessibility. The 
existence of functional links between mangroves, seagrass 
beds, coral reefs and to some extent the open ocean means 
that degradation of one habitat type will adversely affect the 
health of neighboring ones. 

Asia and the Pacific is home to approximately 45 per cent of 
the world’s coral reefs with the majority located along the 
coasts of Southeast Asia and western and central Pacific 
islands. Reefs, rivers, mangrove spawning grounds and other 
inshore fisheries, particularly those near urban areas and 
villages, have been dangerously overfished and degraded. 
For example, the sea cucumber, trochus, live coral, live 
reef fish and aquarium fish trades have increased, and 
fragile spawning aggregations of large finfish and seasonal 
migrations of smaller species have suffered, with 79 per 
cent of spawning aggregations reportedly in decline from 
the 1970s to the late 2000s (De Mitcheson et al. 2008). The 
effect has been a dramatic collapse of inshore fisheries, with 
a vast number of species at all trophic levels disappearing 
or becoming economically or ecologically extinct (SPREP 
2014). The continuing harvesting of many populations of 
fish is mainly related to commercial fishing operations, in 
conjunction with an increase in fishing pressure from an 
ever-increasing human population. Oceanic mega-fauna 
populations are unlikely to be able to support the massively 
increasing fishing pressure to which they are currently 
subjected: more than 5 645 commercial vessels alone were 
actively fishing in the Pacific Ocean in 2011 (Harley et al. 
2012).

Figure 2.3.4: Asia and the Pacific forest area, 1990 –2015 by 
sub-region

Source:  FAO 2015a
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Figure 2.3.5: Projected land-use system, 2030

Source: Eitelbert et al. 2015

There is a growing concern over the increased amount of 
plastic debris and micro-plastic hazardous waste finding 
its way into the sea that has adverse impacts on marine 
organisms. There are no updated data available on the 
amount of marine debris deposited into the marine and 
ocean environment within the Asia and the Pacific region or 
the specific impacts on biota (Chapter 2.6).

Most pollution in the ocean originates from industry, 
agriculture or domestic sources on land. One exception is 
the extraction of gas and oil from the sea floor. Deep-sea 
mineral extraction is a potential future threat, particularly 
in relation to the exploitation of manganese nodules in the 
Cook Islands, Kiribati, Niue and Tuvalu; cobalt‐rich crusts in 
Fiji, Niue, Papua New Guinea, Palau, the Solomon Islands, 
Tonga and Vanuatu, and seafloor massive sulphide deposits 
in Kiribati, the Republic of Marshall Islands, the Federated 
States of Micronesia, Samoa and Tuvalu (SPREP 2014; 
Halpern et al 2012). 

Species loss (abundance and diversity) 

The Asia and the Pacific region contains the world’s largest 
number of threatened species (Figure 2.3.6). In 2015,  
4 071 plants and 5 250 vertebrates (mammals, birds, reptiles, 
amphibians and fish) were categorized as threatened 
species, with Indonesia at the top of the list with 186 species 
of threatened mammals. The overall number of threatened 
mammal species in Asia and the Pacific has increased 
steadily, from 1 031 in 2004 to 1 138 in 2015. In the Pacific 
islands, more than a third of all sharks and rays, 25 per cent 
of hard (reef‐building) warm‐water corals,  a fifth of marine 
mammal species and a quarter of conifers and cycads are 
threatened. The number of threatened invertebrate species 
has increased from 824 species in 2008 to 1 025 species in 
2015 (Pippard 2008; IUCN 2015). In addition, threatened 
plant species in the Asia and the Pacific region have increased 
from 3 466 in 2006 to 4 114 in 2015 or 18 per cent (IUCN 2015). 
Southeast Asia contains almost 34 per cent of the world coral 
reefs. However, over 70 per cent of coral reefs in the region 
are threatened by overfishing, destructive fishing practices 
and sedimentation from land-based activities (Burke et al. 
2002). 

Although high rates of threatened species and extinction are 
reported in this region, at the same time new species have 
been discovered and described due to its diverse habitats. 
For example, 1 584 species of plants and vertebrates were 
discovered in the Greater Mekong region (Cambodia, Lao 
PDR, Myanmar, Thailand, Viet Nam and Yunnan province of 
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Africa

Americas

Asia-Pacific

Europe-Central Asia
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7 338 (19%)

14 184 (25%)

14 249 (21%)

2 493 (13%)

187 (11%)

0 0.05 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.90.15 0.25 0.35 0.45 0.55 0.65 0.75 0.85 0.15 1
# of species
(% threatened)
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Notes: EX-extinct; EW-extinct in the wild; CR-critically endangered; EN-endangered; VU-vulnerable; NT-not threatened; DD-data deficient; LC-least concern
Source: IUCN 2015

Figure 2.3.6: Red list categories for species in each region in 2015

China) between 1997 and 2010 (WWF 2011). In addition, 133 
plant, 26 fish, 10 amphibian, 1 reptile, 1 bird and 1 mammal 
species were newly described in the eastern Himalayas 
between 2009 and 2014 (WWF 2015). These new discoveries 
point to the need for more trained taxonomists and funding 
for surveys in remote parts of the region.

The Global Biodiversity Assessment model (GLOBIO 3) 
indicated that the Mean Species Abundance (MSA) value 
of the Asia and the Pacific region will decline from 0.63 in 
2000 to 0.57 in 2030. High loss is expected in China and India 
due to rapid economic development (Alkemade et al. 2009). 
The MSA for Oceania and Japan, 0.78 in 2000, will decrease 

slightly, mainly as a result of climate change. The MSA 
score in Thailand is considerably lower, 0.37, but Lao PDR 
and Yunnan, China, have higher MSA scores, 0.65 and 0.67 
respectively (Box 2.3.1). 

Invasive and introduced alien species 

Release of hatchery-produced seed is a commonly used 
approach for inland fisheries resource enhancement, with 
seed of alien species used in release programmes in some 
countries. Lack of control of genetic quality/attributes in 
indigenous species’ seed used for a release programme 
may result in potential negative impacts on biodiversity and 
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The Global Biodiversity Assessment 
model (GLOBIO 3) was developed 
to assess the relationships between 
environmental pressure factors and 
biodiversity. Pressure factors used 
in the model comprise changes 
in land use (agriculture, forestry 
and settlements), climate change, 
infrastructure, fragmentation and 
nitrogen deposition. By combining 
results related to individual 
pressures, the overall change 
in biodiversity is calculated in 
terms of mean species abundance 
(MSA ranking from 0 (completely 
destroyed) to 1 (pristine)) and the 
extent of ecosystems (Alkemade et 
al. 2009).

Source: Alkemade et al 2009

Box 2.3.1: Projected mean species abundance (MSA), 2030
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genetic diversity of natural populations. The use of invasive 
alien species may result in competition with indigenous 
species and negative impacts on their diversity (Lymer 2010).

Invasive species are implicated in more than half of known 
bird extinctions on islands, mainly in the Asia and the Pacific 
region, and studies show that three-quarters of all threatened 
birds on oceanic islands globally are in danger from invasive 
species due to predation by introduced invasive mammals 
such as rats, cats, mongooses and feral dogs; herbivory and 
habitat degradation by goats, cattle and pigs; and disease 
transmission through introduced and invasive micro-
organisms (UNEP in press). In addition, the introduction of 
brown tree snake (Boiga irregulars) through cargo directly 
transported from Guam to Pacific Islands causes substantial 
impacts on native bird species (Rodda and Savage 2007). 

Globally, from 1 086 attempts to remove invasive vertebrates 
from islands, 924 (85 per cent) have succeeded. The majority 
of the successes, 584 of 924, have taken place in the Pacific 
sub-region (Island Conservation et al. 2014).  

BirdLife Pacific Partnership  has treated 30 islands for 
five species of introduced mammals across  Fiji,  French 
Polynesia, New Caledonia and Palau (BirdLife International 
2008).

Habitat shifts and altered productivity 

Geographical distribution of species and vegetation types is 
projected to shift radically due to climate change. Vegetation 
modelling studies suggest significant forest dieback towards 
the end of this century and beyond, especially in tropical, 
boreal and mountain areas (Fischling et al. 2007; McClean et 
al. 2005; Miles 2002). In a warmer world, the current carbon-
regulating services of forests acting as carbon sinks may 
be lost entirely, as land ecosystems turn into a net source 
of carbon dioxide later in the century (Seppälä et al. 2009). 
In India, about 77 and 68 per cent of the forest grids are 
likely to experience vegetation shift under the IPCC A2 and 
B2 scenarios of climate change respectively by the 2080s 
(Ravindranath et al. 2006). 

Continued warming is likely to result in ongoing elevation 
range contractions, and eventually species extinctions, 
particularly at mountaintops. Trisurat (2015) reported 
that future climate change would eradicate most suitable 
habitats for wetland birds, for example the sarus crane 
(Grus antigone), giant ibis (Thaumatibis gigantea) and lesser 
adjutant stork (Leptoptilos javanicus) in the Emerald Triangle 
forest complex along the borders of Cambodia, Lao PDR and 
Thailand.  

From 1999–2008, China’s total living-wood growing stock 
and forest growing stock had net increases of 1.13 billion 
cubic metres and 1.12 billion cubic metres respectively. In 
addition, biomass productivity in the grassland ecosystems 
in China also increased from 94 million tonnes of biomass 
in 2005 to 106 million tonnes in 2012 after conservation and 
desertification control measures (Ministry of Environmental 
Protection of PRC 2014). 

Coastal overfishing and the loss of inshore marine 
biodiversity arguably constitute some of the most serious 
threats to conservation in the Pacific. However, initiatives 
such as locally-managed marine areas (Figure 2.3.7) show 
strong scope to reverse the current trend of overfishing.

2.3.5	 Impacts 

Livelihood of communities dependent on forest and 
fisheries resources 

Non-wood forest products play an important role for the poor 
residing in remote forested areas. They generate employment 
for millions of people in the Asia and the Pacific region; for 
example 49 per cent of household income in India and 45 per 
cent in upland Lao PDR. Harvested non-wood forest products 
are used for food, nutrition and healthcare, and are recognized 
as the main contribution to food security and nutrition for 
forest-dependent communities (Hansda 2009). 

Fisheries are nutritionally important for the people of the 
Lower Mekong Basin. Fish are the primary source of animal 
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Figure 2.3.7: Pacific Ocean managed marine areas, 2015

Source: SPREP 2015

protein, and a major supplier of several micronutrients, 
notably calcium and vitamin A. Consumption of fishery 
products is about 46 kilograms per person per year of fresh 
fish equivalent, or 34 kilograms per person per year. There are 
no readily-available foods to substitute for fish in the diets 
of people in the Lower Mekong Basin, so fisheries harvested 
from wetland ecosystems are extremely important for 
food security and household income (Lymer et al. 2008). 
Agriculture and wetland services account for 80 per cent 
of household income in Xe Champhone in Lao PDR (MRC  
2015). Degradation of natural ecosystems and extinction of 
species would have significant impacts on local livelihoods.  

National economies 

The Food and Agriculture Organization of the United Nations 
(FAO) (2009) reported that the forest industry contributed 
approximately USD90 billion or 1.4 per cent of Asia and the 
Pacific’s GDP in 1990. Although gross value added increased 
by about USD29 billion from 1990 to 2006, the share of the 
forestry production sector declined to about 1 per cent of 
regional GDP. 

Asia and the Pacific accounted for about 50 per cent of 
global economic growth between 2000 and 2010. With long 
coastlines and diverse marine activities, Asia and the Pacific 
Economic Cooperation (APEC) economies have developed 
active marine industries that make up a substantial part 
of their domestic economies. In 2014, the value of China’s 
gross ocean products (GOP) was USD962 billion, 9.4 per 
cent of its GDP, with tourism, fishery, transport and ship 
building also making major contributions (Ebarvia, M. and 
Corazon, M. 2016). Income generated from capture fisheries 
and aquaculture was the major source of foreign income for 
many of the region’s island countries, including Kiribati, the 
Maldives, the Marshall Islands, the Solomon Islands, Tuvalu 
and Vanuatu (Lymer et al. 2010). 

Potential feedback of ecosystems to local and 
regional climate change 
Terrestrial ecosystems are shaped by the climate, but they 
also influence the climate. The magnitude of monsoonal 
precipitation changes depends on the location of 
deforestation, with remote effects showing a larger influence 
than local effects. Widespread deforestation between 1700 
and 1850 led to a 30 per cent decline in precipitation in 
India, and a 10 per cent decline in China (Takata et al. 2009). 
Devaraju et al. (2015) found that remote forcing from large-
scale deforestation in the northern middle and high latitudes 
shifts the Intertropical Convergence Zone southward. 
This results in a significant decrease in precipitation in the 
Northern Hemisphere monsoon regions. The South Asian 
monsoon region is affected the most, with an 18 per cent 
decline in precipitation over India.

El Niño Southern Oscillation foreshadows projected effects 
of climate change in the Pacific sub-region in terms of a 
weakening of trade winds and the warming of the surface 
layers (SPREP 2012b). Such effects increase tuna catches in 
the central Pacific and reduce them further west (Lehodey 
et al. 1997). 
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2.4	 Freshwater

2.4.1	 Introduction

Water is a critical resource for human needs, agriculture, 
industrial production and preserving ecosystems. The 
Asia and the Pacific region has less than 30 per cent of the 
world’s internal renewable freshwater resources and there is 
extreme variation in per person availability from 1 179 cubic 
metres in South Asia to 31 669 cubic metres in the Pacific 
Islands (FAO 2014a). The region’s water resources thus need 
to be monitored, conserved and utilized judiciously to meet 
the increasing and competing demands. 

2.4.2	Drivers

Water resources in Asia and the Pacific are stressed due to the 
large population, agricultural expansion and intensification, 
rapid urbanization, industrial growth and climate change.

With 60 per cent of global population, demand for food 
and energy are high. Of the total land area, 53 per cent was 
used for agriculture in 2007, rising by 6 per cent in 1970–
2007 in contrast to just a 1 per cent increase in the rest of 
the world (UNEP 2011). Agriculture’s water requirement is 
correspondingly high, accounting for 90 per cent and above 

of withdrawals in several countries in South and Southeast 
Asia (FAO 2014b). 

The primary energy demand in Asia and the Pacific was 
4.985 billion tonnes of oil equivalent in 2010 and this is 
expected to increase by 2.1 per cent per year for the next 25 
years, higher than the estimated world average growth rate 
of 1.5 per cent per year (ADB 2013a). Nuclear and coal-based 
thermal power plants consume 75–450 cubic metres of water 
per megawatt-hour (IEA 2012). Biofuel ethanol production is 
similarly water intensive, consuming 88.38 cubic metres per 
megawatt-hour for sugarcane cultivation and 0.522 cubic 
metres per megawatt-hour for ethanol processing (Spang et 
al. 2014).  

Urbanization in Asia was 43 per cent in 2010 and is expected 
to reach 63 per cent in 2050, close to the global average of 
67 per cent (ADB 2012). Of the 22 global mega-cities, with 
populations greater than 10 million, in 2013, 13 were in Asia 
(UNESCAP 2013) and 15 in 2014 (UN-Habitat and UNESCAP 
2015). This large population concentrating in urban areas 
requires access to safe water and sanitation. 

There are competing demands for water varying with the 
extent of urbanization. In South, Northeast and Southeast  
Asia, agriculture accounts for 82 per cent of water 

Key Messages

    Water scarcity and deteriorating water quality challenge services and security in multiple dimensions including 
human health, drinking water, sanitation, food production and loss of ecosystem services.

•	 Unsafe sanitation, disposal of untreated wastewater, runoff of agrochemicals contaminate surface and 
groundwater sources which are responsible for increased water-borne diseases, especially, in population-dense 
urban areas.

•	 Climate change effects on water security will be pronounced in rivers dependent on Himalayas. It will also cause 
alteration of rainfall patterns and sanitation of coastal aquifers, especially, in Small Island Nations and deltas;

•	 Widespread use of pharmaceutical and personal care products, nanomaterials, and organochlorides are 
contaminating various water sources leading to increased exposure to human health risk. 
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withdrawals, municipalities for 9 per cent and industry for 
9 per cent (Frenken 2012). Industry’s share of water use is 
high in China (23.2 per cent). In Australia, Japan and New 
Zealand the agriculture share ranges from 62–67 per cent, 
municipalities from 15–21 per cent, and industry from 13–23 
per cent (FAO 2015e). Water productivity – GDP in 2005 
constant prices divided by annual total water withdrawals 
– varies widely in the region, with developed countries such 
as Japan having high water productivity of USD53 per cubic 
metre compared to USD2 per cubic metre for countries in 
South Asia other than the Maldives (World Bank 2013).

Climate change impact on water resources is particularly 
pronounced in Asia since rivers originating in the Hindu 
Kush Himalayas are among the world’s most melt-water-
dependent systems. This region, extending over 3 500 
kilometres, is the source of ten large Asian river systems 
– the Amu Darya, Brahmaputra (Yarlungtsanpo), Ganges, 
Indus, Irrawaddy, Mekong (Lancang), Salween (Nu), Tarim 
(Dayan), Yangtse (Jinsha) and Yellow River (Huanghe) – and 
provides water for 1.3 billion people, 20 per cent of the 
world’s population. The Brahmaputra, Ganges and Indus river 
basins alone support around 700 million people (Eriksson et 
al. 2009) with around 144 900 hectares in the Indus basin  
irrigated, 156 300 hectares in the Ganges basin, and 6 000 
hectares in the Brahmaputra basin (Immerzeel et al. 2010). 
Water security is aggravated by factors such as increased 
flooding due to Himalayan glacier melting, decreased river 
flows due to reduced snow cover, changes in rainfall and 
rainfall patterns, and higher rates of chemical reactions in 
water bodies due to warming. 

2.4.3	 Pressures

The increased water demand for agricultural, domestic 
and industrial use has led to overexploitation. The resulting 
increased scarcity of water and decreased water security 
compromises water availability for human wellbeing and 
economic development. Moreover, water-dependent 
ecosystems, such as wetlands, can be pushed beyond their 
tipping points, leading to irreversible environmental impacts. 

As a result of the large population and growing regional 
economy, pollution of surface and ground water sources is 
rampant due to the release of untreated sewage, agricultural 
run-off, industrial effluents, and leaching from waste 
landfills. Salinization of fresh water sources in coastal areas 
due to incursion of seawater is aggravated by rising sea level. 
The Water Quality Index, based on dissolved oxygen, acidity, 
conductivity, total nitrogen and total phosphorous, shows 
a large variation in the region (Esty et al. 2008). Against a 
target value of 100, the values are in the range of 34.0–99.4, 
with New Zealand having the best water quality.

2.4.4	 State and trends

Table 2.4.1 summarizes water-related issues in the region 
such as susceptibility to floods, cyclones and drought, elevated 
ecosystem/climate change risk and poor access to sanitation.

Water quantity

Mapping the total renewable water resources per person 
– cubic metres per person per year – in 2014 indicates low 
water availability in Northeast and South Asia (Figure 
2.4.1). Baseline water stress – the ratio of total annual 
water withdrawals to total available annual renewable 
supply – indicates moderate to high stress (rating 3–5) in 
Afghanistan, Australia, India, Japan, Republic of Korea, 
Mongolia, Pakistan, Philippines and Singapore (WRI 2013). 
Monthly consumptive use of ground and surface water 
flows indicates heavily populated river basins – Tarim and 
Yongding He in China and the Cauvery, Indus and Penner in 
India – face severe water scarcity for 8–12 months per year 
(Hoekstra et al. 2012).

Climate change, rising temperatures and changes in 
precipitation cause enhanced evapotranspiration, variations 
in seasonal extremes and in glacier volume (Bolch et al. 2012) 
and changes in snow and glacier melt (Lutz et al. 2014), 
all of which alter the hydrological regime of Hindu Kush 
Himalayas river systems. Glacier melting has also occurred 
in New Zealand (UNEP 2008) and China (Ives 2012). In 1978, 
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Table 2.4.1: Water-related issues faced by countries in the Asia and the Pacific region

Country

Increasing 
water 

scarcity 
threat

High 
water 

utilization

Deteriorating 
water quality

Poor water 
quality and 
low water 

endowment

Flood-
prone 

countries

Cyclone-
prone 

countries

Drought-
prone 

countries

Elevated 
ecosystem/ 

climate 
change risk

Poor 
access to 
drinking 

water

Poor 
access to 

sanitation

Afghanistan X X*** X*** X*** X*** X X

Australia X

Bangladesh X X X X

Bhutan X

Cambodia X X X X X X

China X X X X

Korea DPR* X X

India X X X X X

Indonesia X X X X X X

Lao PDR** X X X X X X

Malaysia X X X X

Maldives X X X

Myanmar X X X X X

Nepal X X X

Pacific Islands X X X

Pakistan X X X X

Papua New 
Guinea X X X X X X

Philippines X X X X X X

Sri Lanka X

Thailand X X X X X

Viet Nam X X X X

*Democratic People’s Republic of Korea; ** Lao People’s Democratic Republic; ***personal communication
Source: WWAP 2012
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Figure 2.4.1: Asia and the Pacific, total renewable water resources per person, cubic metres per person per year, 2014

Source: FAO 2015d

Total Renewable Water Resources per Capita (m3/ inhab/year)
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New Zealand had glaciers covering around 1 160 square 
kilometres, with an ice volume of around 53 cubic kilometres.  
Between 1977 and 2005 an 11 per cent decrease in ice volume 
was reported (UNEP 2008).  In China, rivers such as Tarim are 
affected due to melting of glaciers in the mountains of Tian, 
Kunlun, Karakoram, and the eastern Pamir (Ives 2012).

Rivers are also affected by dams and reservoirs that cause 
fragmentation that affects their flow and connectivity. A 
study on the impact of fragmentation on large river systems 
has found many in Asia and the Pacific to be moderately or 
strongly affected (Nilsson et al. 2005).  The strongly affected 
rivers include Chang Jiang and Haihe in China. 

Irrigated agriculture is a key sector, accounting for up to 90 
per cent of consumptive water use. The largest areas under 
groundwater irrigation are in India, 39 million hectares, and 
China, 19 million hectares, (Siebert et al. 2010) leading to 
overexploitation of groundwater sources. Nearly half of the 
world’s total groundwater use is by Bangladesh, China, India, 
Nepal and Pakistan (IGRAC 2010), with groundwater levels 
having fallen in northern India, Pakistan and northern China 
(ADB 2013b). The groundwater recharge is further affected 
by deforestation, expanding agriculture and urban growth 
leading to rapid runoff that does not provide sufficient time 
for infiltration. A recent study has examined the world’s 37 
largest aquifers, including seven in Asia and the Pacific, and 
determined the renewable groundwater stress calculated 
as the ratio between groundwater use and groundwater 
availability (Richey et al. 2015). Of the seven aquifers studied 
in the region, five are overstressed or variably stressed and 
two are unstressed.

Water quality

The common pollutants in the region are organics, 
nutrients (nitrogen and phosphorous), dissolved salts, 
heavy metals, pesticides and chemicals from industrial 
activities. The sources are untreated or partially treated 
sewage, agricultural runoff, industrial wastewater and 
landfill leachate, and nutrient and sediments washed from 
degraded land by heavy rainfall. Several river basins – the 

Ganges, Haihe, Huaihe, Indus and Yellow river basins, and 
some river stretches in southern India – have high organic 
pollution (UNEP 2015). This can be further aggravated by 
other pollution such as increased salinity as seen in the 
Ganges and Indus river basins. 

A major cause of water pollution is poor sanitation, including 
defecation in the open, leading to contamination of surface 
and groundwater sources by organics, nutrients and 
bacterial coliform. Globally, the percentage of population 
using improved sanitation facilities was 68 per cent in 2015 
(UNDP 2015), while in Asia and the Pacific it ranged from 29 
per cent in the Solomon Islands, to 100 per cent in, among 
others, Australia, Japan, Republic of Korea and Singapore 
in 2012 (World Bank 2012). In 2015, sanitation coverage 
was below 50 per cent in South Asia (Afghanistan, India and 
Nepal), Southeast Asia (Cambodia and Timor-Leste) and 
Pacific (Kiribati, Papua New Guinea and Solomon Islands) 
(UN MDG database). Only 30 per cent of the wastewater 
generated in urban India is treated (CPCB 2012) while the 
coverage in Japan is 100 per cent (Ueda and Benouahi 2009). 
Untreated sewage emanating from sewer leaks leads to high 
nitrate levels in urban groundwater, as observed in Bangkok, 
Jakarta and Metro Manila (Umezawa et al. 2009). Microbial 
pollution from human and livestock sewage, in addition to 
being localised, also spreads to rivers and coastal areas as 
observed in bays of Pacific islands, and the Java Sea coastal 
areas; it has also affected aquaculture in Bay of Bengal and 
South China Sea (UNEP 2006). 

Eutrophication, the excess growth of algae, is caused by 
high loading of nutrients – nitrogen and phosphorous – in 
water bodies resulting in reduced water quality, oxygen 
depletion and growth of harmful algal blooms (Figure 
2.4.2). The sources of nutrients are urea in fertilizers and 
in the manufacture of various plastics and chemicals, 
untreated sewage, agricultural runoff, and atmospheric 
wet and dry deposition of nutrients during smoke haze 
events (Sundarambal et al. 2010). In attempts to enhance 
food production, over-application of chemical fertilizers 
is a common practice in China, India, Philippines and 
Thailand, leading to high nutrient overloads (Novotny et al. 
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Source: UNEP-DHI and UNEP 2016

Figure 2.4.2: Asia and the Pacific, nutrient pollution in river basins in 2015
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2010). Eutrophication may also make coastal waters more 
vulnerable to ocean acidification (Cai et al. 2011) and affect 
the bio-geological cycling of mercury in reservoirs, as algae 
are capable of binding mercury (He et al. 2008). The toxic 
blooms of cyanobacteria (blue-green algae) contain the 
microcystis genus that can cause liver and colorectal cancers 
(Davis et al. 2009). The magnitude and frequency of harmful 
algal blooms is projected to increase as a consequence of 
eutrophication and climate change (O’Neil et al. 2012). 

Metals tend to accumulate in river-bed sediments, and river 
water analysis has shown high levels of aluminium and zinc in 
West Java, lead in Erdenet (Mongolia), and manganese, iron, 
and chromium in the rivers of Dhaka, Bangladesh and Japan 
(Sikder et al. 2013). The sources of heavy metals are untreated 
industrial discharge from tanneries, metal finishing units and 
highway runoff. Heavy metals are the main contaminants in 
up to 80 per cent of urban rivers in China, along with varying 
amounts of nitrogen, phosphorous and organic compounds 
(Qu and Fan 2010). 

Arsenic contamination in groundwater, a widespread 
issue in Bangladesh and India, is also affecting China, Iran 

Mongolia, Nepal and Pakistan (Rahman et al. 2009; Winkel 
et al. 2008; Mukherjee et al. 2006). Another contaminant is 
naturally-occurring fluoride affecting large populations in 
southern and north-western India (Amini et al. 2008; Jacks 
et al. 2005) as well as in Sri Lanka, central and western China 
(Wetzelheutter 2013). 

Seawater intrusion, linked with coastal erosion and extensive 
groundwater extraction, has been documented in Australia, 
Bangladesh, Japan, Maldives, Malaysia, Philippines, 
Thailand, Viet Nam, and Pacific island states and territories 
including Fiji and Guam (Faneca Sanchez et al. 2015; Berthe 
et al. 2014; Baharuddin et al. 2013, Morgan et al. 2013, 
Bergqvist et al. 2012, Benjakul 2009). As a result of climate 
change, increased river salinity is projected for southwest 
coastal Bangladesh by 2050 (Dasgupta et al. 2014).  

2.4.5	 Impacts 

Poor water quality, low availability and poor sanitation cause 
waterborne diseases. An estimated 1.8 million deaths occur 
annually in Asia and the Pacific due to water-related diseases 
including diarrhoea and cholera. (WHO 2008). Salt intrusion 

Box 2.4.1: Emerging contamination by pharmaceutically active compounds and 
nanomaterials 

An emerging class of contaminants is pharmaceutically active compounds, due to the widespread use of 
pharmaceuticals and personal care products (Zhang et al. 2015), and engineered nanomaterials used in agriculture, 
medicine, environmental remediation and various consumer products (Keller et al. 2013; Gottschalk and Nowack 
2011). Direct discharges of untreated sewage have led to high concentrations of pharmaceuticals in various Indian 
rivers (Mutiyar and Mittal 2014; Shanmugam et al. 2014). Bacteria in municipal wastewater treatment plants develop 
resistance to multiple antibiotics and are a secondary pollutant of water sources (Huang et al. 2012). The widespread 
presence of synthetic musks and benzotriazole ultraviolet stabilizers (BUVSs) as well as polybrominated diphenyl 
ethers (PBDEs) and organochlorines (OCs) in Asia and the Pacific coastal waters has been established by analysing 
mussels collected from several countries including China, India, Indonesia, Japan, Republic of Korea, Philippines and 
Viet Nam (Nakata et al. 2012; Ramu et al. 2007). The presence of OCs has also been established by their uptake on 
polyethylene pellet samplers collected from beaches across India, Indonesia, Japan, Malaysia, Thailand and Viet Nam 
(Ogata et al. 2009). Engineered nanomaterials are known to be present in wastewater and sewage sludge (Keller et al. 
2013) but the extent of contamination in Asia and the Pacific is yet to be documented.
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and higher turbidity from stronger, frequent storms and 
erosion from deforestation provides favourable growth 
conditions in tropical estuaries for bacteria such as Vibrio 
that causes cholera (Lara et al. 2009).  Other diseases related 
to water, sanitation and hygiene include intestinal nematode 
infections, protein-energy malnutrition, trachoma, 
schistosomiasis, lymphatic filariasis, malaria and dengue. 
Disability-adjusted life years lost due to unsafe water, 
sanitation and hygiene in the region totals 24.78 million per 
year (Anand 2012).

Another factor affecting human health from water 
pollution is the accumulation of heavy metal in plants that 
are then consumed as food. Many studies have looked 
at accumulations of arsenic, cadmium, copper, lead 
and mercury in vegetables, rice and other edible plants 
(Arunakumara et al. 2013; Lu et al. 2015). The extent of 
bioaccumulation depends on irrigation methods, much less 
arsenic accumulation has been observed in rice grown by 
sprinkler irrigation compared to that grown using continuous 
flooding irrigation (Spanu et al. 2012). 

Water pollution affects mammals and birds using inland 
water sources: globally 24 per cent of mammals and 12 
per cent of birds are estimated to be threatened by it 
(Pacific Institute 2010). Freshwater fish and amphibians 
also face the risk of extinction. Changes in river flows due 
to infrastructure developments, which can reduce the 
transport of nutrients downstream, also impact ecosystems. 
Freshwater ecosystems provide more than USD75 billion in 
goods and services that can be threatened by water quality 
problems (Pacific Institute 2010). Fragmentation of rivers 
by dams has an adverse effect on the ecosystems besides 
impacting humans due to loss of flood plain fisheries and 
flood recession agriculture (Nilsson et al. 2005).  

The risk of floods is increased due to soil erosion, 
accumulation of solid wastes in rivers, and changes in land-
use patterns affecting flood plains and water runoff.  

Because of frequent severe floods and droughts, the region’s 
water security is adversely affected by contamination of 
water and falling availability. 

Rapid urbanization has led to increases in water demand 
and extraction of groundwater, particularly when surface 
waters are polluted. Extraction is one of the causes of 
land subsidence in coastal cities (Deltares 2015) including 
Bangkok, Ho Chi Minh City, Jakarta and Manila and increases 
the risk of flooding and damage to critical infrastructure and 
buildings.  

Water security is a concern in this region that is undergoing 
rapid urbanization, and climate change could lead to conflicts 
due to competition for this limited resource.

2.5	 Coasts and oceans

2.5.1	 Introduction 

Asia and the Pacific’s coastline (Table 2.5.1) has multiple 
shore types. The region contains the world’s two largest 
archipelagic nations (Indonesia and Philippines) and all 
five of the world’s nations that are entirely atolls (Kiribati, 
Maldives, Marshall Islands, Tokelau and Tuvalu).

Approximately 45 per cent of the world’s mangrove forests 
are on its tropical and subtropical coasts and approximately 
40 per cent of the world’s coral reef area is in Southeast 
Asia (Hijioka et al. 2014). The Coral Triangle of 5.7 million 
square kilometres covering the ocean waters of Indonesia, 
Malaysia, Papua New Guinea, the Philippines, Solomon 
Islands and Timor-Leste (Hijioka et al. 2014) is recognized 
as the global centre of marine biodiversity based on its 
extremely high biodiversity and goods and services value 
(APEC 2014). In the South Pacific, the exclusive economic 
zones (EEZs) and the connecting high seas of 15 island states 
that cover nearly 40 million square kilometres of the Pacific 



G
EO

-6
 R
eg
io
na
l A
ss
es
sm
en
t f
or
 A
si
a 
an
d 
th
e 
Pa
ci
fic

88

Ocean represent the world’s   largest conservation area 
(Conservation International 2010). Both the Coral Triangle 
and Pacific Oceanscape have policy implications for ocean 
management. Ocean and coastal resources support key 
industries and economic sectors, including fisheries and 
coastal tourism within the Asia and the Pacific region. 

The Pacific island communities face specific problems 
in terms of energy security, waste management, and 
conservation of natural resources and marine ecosystems 
(UNU 2015). Pacific island states are among the world’s areas 
most vulnerable to changing climate and ocean and coastal 
degradation, with more than 50 per cent of the population 
living within 1.5 kilometres of the coast. International 
airports, capital cities, roads and other infrastructure on 
these small islands are sited along the coasts, or on tiny coral 
islands (APEC 2014). 

2.5.2	 Drivers

Climate change

Climate change , with its impacts of increasing sea-surface 
temperature, ocean acidification and sea-level rise, is an 

increasing driver of pressures on coastal and marine systems 
in the Asia and the Pacific region. Ocean warming, changes in 
ocean circulation and abrupt shifts in precipitation patterns 
have strongly impacted the Pacific island economies. A 
general trend of increased frequency of natural disasters 
caused by hydro-meteorological events, such as cyclones 
and flooding, prevails in the region (APEC 2014). 

Of the ten economies in the world that are at greatest risk 
from climate-change impacts, six are in the Asia and the 
Pacific region, including low-lying Pacific island economies 
(APEC 2014). Coastal systems and low-lying areas in the 
region will increasingly experience adverse impacts such 
as submergence, coastal flooding and coastal erosion due 
to relative sea-level rise. Regionally, South, Southeast 
and Northeast Asia and the Pacific island states have 
been identified as the most vulnerable (Wong et al. 2014). 
Compared to other regions, Asia has the greatest exposure 
in terms of population and assets. Globally, the top five 
nations classified by population in coastal low-lying areas are 
in Asia – Bangladesh, China, India, Indonesia and Viet Nam 
(Wong et al. 2014).

Increased atmospheric carbon dioxide causes ocean 
warming and ocean acidification that increase the solubility 

Key Messages

The Asia Pacific region contains the world’s two largest archipelagic nations (Indonesia and Philippines) and all five 
of the world’s nations that are entirely atolls.  The region also contains about 45 per cent of the world’s mangrove 
forests and about 40 per cent of the world’s coral reef area. 

•	 More than 325 million people are expected to live in the coastal zone by 2025.
•	 Emerging economies impact on coral reefs, mangrove forests, salt marshes, seagrass beds and kelp forests 

and severe erosion prevails on one-quarter to one-third of the coastlines in Southeast Asia.
•	 About 60 per cent of the mangroves in Asia and the Pacific have been cleared for coastal development and 

more than 80 per cent of its coral reefs are at risk. 
•	 Climate change impacts of increasing sea surface temperature, ocean acidification and sea-level rise are 

exacerbating coastal and marine degradation.
•	 Coastal areas are highly overfished and the nearshore and capture fish stocks depleted throughout the region.
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of calcite, magnesium-calcite and aragonite, essential 
components of shells and skeletons of marine organisms 
(Pörtner et al. 2014). Continuation of current trends in sea-
surface temperatures and ocean acidification in the region 
would result in large declines in coral-dominated reefs by 
mid-century (Hijioka et al. 2014). 

In 2012, the annual economic damage of ocean acidification-
induced coral reef loss by 2100 was estimated at USD870 
billion and USD528 billion, respectively for the A1 and B2 
Special Report on Emissions Scenarios (SRES IPCC) (Gattuso 
et al. 2014a). Such trends represent a very large GDP loss for 
the economies of many coastal regions or small islands that 
are dependent on coral reefs (Gattuso et al. 2014b). Regional 
variability in El Niño-Southern Oscillation (ENSO) periodicity 
in the Pacific has a strong influence on fisheries production 
(Hoegh-Guldberg et al. 2014).

Sea-level rise will not be uniform in space and time as it is 
influenced by natural modes of climate variability in different 
regions of the globe. Also, many large cities on Asian deltas 
and coastal plains have subsided during the past 100 years: 
about 4.4 metres in eastern Tokyo, 2.6 metres in Shanghai 
and 1.6 metres in Bangkok (Wong et al. 2014). 

For low-lying coastal areas on islands and atolls, sea-level 
rise poses one of the most widely recognised climate change 
threats. The average rate of sea-level rise is estimated at 0.77 
and 1.5 millimetres per year in the Pacific and Indian Oceans 
respectively (UN-Habitat 2015). Rates up to four times the 
global average, about 12 millimetres per year, have been 
reported between 1993 and 2009 in the tropical western 
Pacific where there are a large number of small island 
communities (Nurse et al. 2014). Sea-level rise projections 
in small island regions under an intermediate low-emissions 
scenario by the end of the century, compared to 1986–2005, 
are 0.5–0.6 metres in the Pacific and Indian Oceans, and 
0.4–0.5 metres in the North Indian Ocean, similar to global 
projections of 0.4–0.7 metres (Nurse et al. 2014).

Table 2.5.1: Asia and the Pacific: coastline length (>500 
kilometres)

Country Coastline  
length, km

Indonesia 54 716

Philippines 36 289

Japan 29 751

Australia 25 760

China 16 799

New Zealand 15 134

India  7 000

Micronesia, FS  6 112

Solomon Islands  5 313

Papua New Guinea  5 152

Malaysia  4 675

Viet Nam  3 444

Thailand  3 219

Coral Sea Islands  3 095

Vanuatu  2 528

French Polynesia  2 525

Korea, DPR  2 495

Iran  2 440

Korea, Rep.  2 413

New Caledonia  2 254

Myanmar  1 930

Palau  1 519

Northern Mariana Is  1 482

Sri Lanka  1 340

Kiribati  1 143

Fiji Islands  1 129

Pakistan  1 046

Timor-Leste    706

Maldives    644

Bangladesh    580
Source: CIA 2016 
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Natural hazards

The Asia and the Pacific region is one of most disaster-
prone regions in the world accounting for 90 per cent of 
the increase in people affected by intense disasters from 
1971–1980 to 2001–2010 (APEC 2014). In recent decades 
hydro-meteorological disasters such as floods and storms, 
and climatological disasters such as droughts but not 
earthquakes and volcanic eruptions have been trending 
upwards (Thomas et al. 2013). 

Of the global population exposed to tropical cyclones, 90 per 
cent are in Asia. By the 2070s, the top Asian cities in terms 
of population exposure to coastal flooding will be Bangkok, 
Dhaka, Guangzhou, Hai Phong, Ho Chi Minh City, Kolkata, 
Mumbai, Shanghai and Yangoon (Hijioka et al. 2014). Three 

of the world’s five most populated cities – Delhi, Shanghai 
and Tokyo – are located in high-risk flood areas (Hijioka et al. 
2014) (Figure 2.5.1).

Coastal flooding in Bangladesh and deltaic areas  
(Figure 2.5.1) of the Asia and the Pacific region is caused by heavy 
rainfall and landfall of typhoons and cyclones. Six Southeast 
Asian countries have sea-level rise higher than the mean global 
average (Wong et al. 2014). In the absence of adaptation, 
hundreds of millions of people and billions of  US dollars assets  
are projected to be affected by coastal flooding (Figure 2.5.2) 
and will be displaced due to land loss, with the majority from 
Northeast, Southeast and South Asia (Wong et al. 2014).

Compared to continental coasts, many Asia and the Pacific 
islands are inherently more vulnerable to natural hazards 

Figure 2.5.1: Asia, most vulnerable deltas

Source: IPCC 2007
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since they are volcanically and/or seismically active (Terry 
and Goff 2012). In particular, the Pacific island states  
(Figure 2.5.3) are vulnerable to a range of natural hazards 
such as cyclones and floods, and earthquakes and tsunamis 
(SPC 2014). 

Livelihoods can be impacted negatively by natural disasters, 
economic crises and climate change. On coastal areas 
highly exposed to cyclones and typhoons the poor tend to 
be more exposed to natural disasters because they live on 
hazardous land (UNESCAP 2013). Evidence suggests that 
climate change and climate variability and sea-level rise will 
exacerbate multidimensional poverty in most developing 
countries. By 2050 areas of storm surge zones are expected 
for Bangladesh, China, India, Indonesia, and the Philippines, 
with a combined total of more than 58 million people at risk 
(Olsson et al. 2014). 

Figure 2.5.2: Global, top ten cities ranked by asset exposure (USD billion) to coastal flooding, 2070’s

Source: Nicholls et al. 2008

Figure 2.5.3: Pacific island states, economic losses due to 
tropical cyclones, earthquakes and tsunamis

Source: World Bank 2012a 
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the South China Sea to the Indian Ocean and the Middle 
East, the other passing through the East Sea to the Pacific 
Ocean and the Pacific coast of North America. 

For ship movements, Asia remained the main global loading 
and unloading area in 2013, with a 41 per cent share of total 
loading and 58 per cent of unloading. Of global seaborne 
trade, dry cargo accounted for the largest share, 70.2 per 
cent, followed by tanker trade (UNCTAD 2014). Asia had 15 
of the world’s 20 leading container ports in 2011–2013. All the 
top ten ports are located in Asia and 11 of the top 20 in China 
(UNCTAD 2014). 

In contrast, the Pacific island states face shipping-related 
challenges resulting from their size, remoteness, exposure 
to natural hazards and vulnerability to the impacts of climate 
change. Their remoteness from main global trade routes is a 
major disadvantage in terms of cost and time. Furthermore, 
as open small economies, the Pacific small island developing 
states are also vulnerable to global economic and financial 
shocks (UNCTAD 2014).

Deep sea mining

Deep sea mining for minerals represents a new driver in the 
waters of Asia and the Pacific. Three main kinds of deep-sea 
mineral resources (Figure 2.5.4) – sea-floor sulphide deposits, 
manganese nodules and cobalt-rich ferromanganese crusts 
– have been discovered within the national jurisdictions of 
several Pacific island states.

Massive sulphide deposits have been found in the EEZs of 
a number of island states, presenting a challenge and an 
opportunity for Pacific island nations, who are new to deep-
sea mining. Papua New Guinea has issued a pioneering lease 
for deep seabed mining, the Solwara 1 Project (SPC 2013). 
Plans for mining in the Bismarck Sea, off Papua New Guinea, 
are already at an advanced stage, and partners expect 
mining operations to begin in 2018 (Goddard 2015).

Coastal tourism

Tropical coastal tourism is a major industry in the Asia and 
the Pacific region, contributing significantly to economic 
growth and local employment. Earlier development of 
coastal tourism in the region was largely unplanned, 
resulting in detrimental environmental and socio-cultural 
impacts (Wong 2013). The coastal tourism industry is, 
however, increasingly aware of the need to preserve coastal 
ecosystems, particularly in niche areas of eco and dive 
tourism (Wilson and Tisdell 2015). In Thailand, Koh Tao grants 
the second highest number of dive certificates in the world 
after Cairns on the Great Barrier Reef region of Australia 
(Wongthong and Harvey 2014). 

Southeast Asia has advantages compared with other areas, 
with Indonesia, Malaysia and Thailand being successful 
coastal tourism destinations while the Cambodia, Philippines 
and Viet Nam have enormous potential (Mazumder et al. 
2013). While cruise tourism is one of the world’s fastest 
growing tourist activities, the Asia and the Pacific share of 6 
per cent of global market is small and remains in the product-
introduction phase (UNWTO 2012).

Coastal tourism continues to be highly vulnerable to 
weather, climate extremes and rising sea levels. Reef tourism 
is also sensitive to ocean temperature and acidity. Within the 
tropics, developing countries and small island states relying 
on coastal tourism are most vulnerable to present and future 
weather and climate extremes, future sea-level rise, and the 
additional impacts of coral bleaching and ocean acidification 
(Wong et al. 2014).

Shipping and port development

Seaborne trade has been a driver of economic development 
of Asian-Pacific countries and sea lines of communication 
to regional countries have increased. The region has two 
significant sea lines of communication, one passing through 
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2.5.3	 Pressures 

Increased coastal population

Despite its vulnerability, the coastal zone has inherent 
attractiveness for human settlement (Costanza et al. 2011), 
with the increasing population taking advantage of terrestrial 
and marine resources. Continued urbanization in the region 
will draw greater populations into its coastal zone. 

In China, export-driven economic growth has been associated 
with very rapid coastward migration (McGranahan et al. 
2007). In Viet Nam, 80 per cent of the country’s most rapidly 
growing industrial sector is located within a coastal corridor 
from Hai Phong to Ho Chi Minh City. The coastal urban 
agglomerations host a considerable portion of both the urban 

population and ongoing development of manufacturing and 
service infrastructure (Chun 2015).

By 2025 Asia’s population is projected to increase by 25 
per cent, translating to 325 million more people living 
in the coastal zone (Table 2.5.2), where the potential 
environmental impact will be greatest (Schwartz 2005).

Coastal zone degradation

Southeast Asia is identified as a terrestrial and marine 
biodiversity hotspot. Asia and the Pacific is under pressure 
from coastal zone degradation in various forms and ways. 
The emerging economies of the region exert considerable 
pressures on biodiversity and habitats with coral reefs, 
mangrove forests, salt marshes, seagrass beds and kelp 
forests, which are of enormous value to the region, having 

Source: UNEP 2014

Figure 2.5.4: Deep sea minerals in Pacific
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Table 2.5.2: Asia and the Pacific: change in coastal 
populations within 100 kilmetres of the coast, 2000-2025

Country Population change, 
2000–2025 within 100 km 
from coast, (‘000 people)

Increase (%)

Australia  4 574 27

Bangladesh 28 315 40

Cambodia  1 376 52

China 48 991 16

Fiji    322 38

India 85 062 32

Indonesia 60 110 29

Japan  -4 892 -4

Korea, DPR  5 642 26

Korea, R  5 650 12

Malaysia  9 092 42

Myanmar  8 967 37

New Zealand  1 118 30

Pakistan 10 274 72

Papua New 
Guinea

 1 674 57

Philippines 30 157 40

Singapore  1 325 37

Solomon Islands    400 90

Sri Lanka  5 113 27

Thailand  3 326 14

Viet Nam 24 474 37
Source: Schwartz 2005

Most of Asia’s tropical and temperate coastal ecosystems 
are already under such severe pressure that the added 
impacts of climate change are hard to detect. For coastal 
areas, sea-level rise will be the key factor, particularly if 
combined with changes in cyclone frequency or intensity, or, 
in Arctic Asia, with a lengthening if the open-water season  
(Hijioka et al. 2014).

Pollution and marine litter

Oxygen-minimum zones (OMZs) are naturally present 
in many habitats, including marine sediments, but are 
expanding due to anthropogenic influences. Future warming 
will accelerate the spread of hypoxic zones, especially in 
temperate to sub-polar regions (Pörtner et al. 2014).

In Asia, rapid economic and population growth in the coastal 
areas, combined with increasing industrial production, 
consumption and trade of food and energy, have placed huge 
environmental pressures on coastal ecosystems. Of these 
effects, the intensification of hypoxia has been the most 
fundamental in estuarine and coastal marine systems. Until 
recently, hypoxic areas were located mainly in developed 
countries, but the largest future increases in the number 
of hypoxic areas are expected in southern and eastern Asia 
(STAP 2011). 

Commensurate with mass production in the 1940s, plastic 
waste started to accumulate in the oceans, some dumped 
from ships. International agreements banning waste 
disposal at sea only came into force half a century later in 
1988. A category of plastic waste, termed microplastics, is 
of increasing concern (GESAMP 2015). Most of the waste 
found in the oceans, whether it is washed up on the shores 
or spiralling in gyres, comes from land-based sources (Figure 
2.5.5). On the basis of the estimated mass of plastic waste 
generated in 2010 by populations living within 50 kilometres 
of the coast, the top five land-based sources of ocean’s 
plastic waste in Asia were, in order,: China, Indonesia, Viet 
Nam, the Philippines and Sri Lanka (Jambeck et al. 2015). 

already been adversely affected. The degradation of coastal 
ecosystems has been exacerbated by decreasing ecological 
resilience and by climate change (APEC 2014). 
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Figure 2.5.5: Top ten sources of plastic waste

Source: Parker 2015 

2.5.4	 State and trends

Ecosystem loss and coastal erosion

About 60 per cent of the original extent of mangroves in Asia 
and the Pacific have been cleared for coastal development, 
aquaculture activities and land reclamation (APEC 2014). In 
Southeast Asia the destruction of mangrove forests stems 
mainly from their conversion for brackish-water aquaculture 
(Macusi et al. 2011). The lack of adequate coastal zone 
management plans and subsequent site allocation in many 
countries has led to conflicts among competing users for land 
and water (FAO 2014). Food and faecal and metabolic wastes 
from intensive fish farms can result in the eutrophication of 
water in rivers and coastal bays (WOR 2013).

Coral reefs (Figure 2.5.6) face unprecedented threats from 
the combination of rapid population growth, destructive 
fishing practices, eutrophication and sedimentation, and 
natural climate variability (Macusi et al. 2011). In the Asia 
and the Pacific region more than 80 per cent of coral reefs 
are at risk and 56 per cent are at high risk. In South Asia most 
coral reefs have been impacted negatively by coral bleaching 
and ocean warming (APEC 2014). The Pacific, with about 50 
per cent of its reefs threatened, has experienced the largest 
increase in threat over the past ten years (Burke et al. 2012).

Within the Asia and the Pacific region, widespread damage 
to coral reefs, correlated with episodes of high sea-surface 
temperature, has been reported in recent decades (Hijioka 
et al. 2014). The degree of impact, however, depends on 
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Figure 2.5.6: Reefs at risk from integrated local threats, by area of reef in various sub-regions, square kilometres, 2012

Sources: WRI 2012, Burke et al. 2012
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Marine areas beyond national jurisdictions (ABNJ or the high 
seas) are increasingly under threat from human activities, 
including seabed mining, navigation and fishing. In Asia, 
the Republic of Korea, New Zealand and Russia are at the 
forefront of deep-sea fishing. Around 70 per cent of the ships 
employ trawl nets that can reach a depth of 2 000 metres. 
Bottom fishing has significant impacts on cold-water corals 
or the ecosystems on seamounts, which are destroyed when 
nets come in contact with the bottom, and fish species are 
quickly wiped out (WOR 2013).

Saltwater intrusion

In coastal regions of Asia, including Bangladesh and much 
of Southeast Asia, sea-level rise threatens the salinization of 
coastal aquifers, with effects on drinking water sources and 
coastal ecosystems (WWAP 2015a). By 2050, climate change 
is projected to cause significant changes in river salinity in 
the southwest coastal area of Bangladesh. An increase in 
moderate to high saline river area, 5–10 deciSiemens per 
metre, from 8–27 per cent, and an increase in highly saline 
river area, >10 deciSiemens per metre, from 35–40 per cent 
is projected (Dasgupta et al. 2014).

Over-withdrawals have threatened groundwater sources. 
Aquifer levels have fallen by 20–50 metres in cities including 
Bangkok, Manila, and Tianjin and by 10–20 metres in 
many others (Hijioka et al. 2014). Excessive groundwater 
abstraction may also result in saltwater intrusion. All aquifers 
in Ho Chi Minh City are affected by salinity. In Bangkok, a 
serious concern is the increased concentration of chloride 
and total dissolved solids in groundwater (WWAP 2015b).

For the Pacific islands the impacts of saltwater intrusion 
are serious. Wave overtopping and wash-over have been 
shown to impact freshwater lenses dramatically and could 
become more frequent with sea-level rise. On atoll islands, 
the population, infrastructure, agricultural areas and fresh 
groundwater supplies are all vulnerable to extreme tides, 
wave and surge events and sea level rise. There is a growing 
concern amongst the island communities of the Pacific and 
Indian Oceans that freshwater scarcity and more intense 

the adaptability of the coral reefs to thermal stress and the 
interaction of multiple drivers (Pörtner et al. 2014). From 
1985 to 2012, tropical cyclones, coral predators and thermal 
stress-related coral bleaching and mortality led to a decline 
in coral cover on the Great Barrier Reef by about 51 per cent. 
Future impacts of climate-related drivers – ocean warming, 
ocean acidification, sea-level rise, more intense tropical 
cyclones and rainfall events – will exacerbate the impacts of 
non-climate–related drivers (Hoegh-Guldberg et al. 2014).

Coastal erosion became an issue of emerging concern in 
littoral countries of the East Asian Seas in 2009. Severe, 1–5 
metres per year, to very severe erosion, >5 metres per year, 
prevails on one-quarter to one-third of the coastlines in six 
Southeast Asian countries (Cambodia, Indonesia, Malaysia, 
Philippines, Thailand and Viet Nam) (UNEP 2012a). Coastal 
erosion is often exacerbated by human activities that 
deprive the coast of sediments or protection. Mangroves, 
salt marshes, and seagrass beds decline or can move inland 
unless they receive sufficient fresh sediment to keep pace. 

Overfishing

As marine organisms live in limited temperature ranges and 
are sensitive to temperature extremes (Pörtner et al. 2014), 
climate change may lead to a massive redistribution of 
fisheries catch potential with large increases in high-latitude 
regions but large declines in the tropics (Hijioka et al. 2014). 
At even relatively low levels of warming of 1–2  °C, many 
coastal natural systems are in jeopardy.

The coastal areas of the region are highly overfished and 
the fish stocks depleted (Macusi et al. 2011). In the Western 
Central Pacific stocks are now in a critical condition with 
most fully exploited or overexploited. The Bay of Bengal 
and the Andaman Sea are also heavily exploited (WOR 
2013). Illegal, unreported and unregulated (IUU) fishing 
exacerbates the problem of overfishing and threatens the 
livelihoods of fishers and other stakeholders. After West 
Africa, the Western Central Pacific Ocean is the region with 
the highest rate of IUU fishing, estimated to be 34 per cent of 
the total catch (WOR 2013).
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droughts and storms could lead to deteriorating standards 
of sanitation and hygiene (Nurse et al. 2014).

2.5.5	 Impacts

Environmental impacts

Increased coastal population growth and development have 
serious and negative environmental impacts on the coasts 
and oceans of Asia and the Pacific and these are likely to be 
exacerbated by climate change and coastal hazards. Climate 
change may lead to a massive redistribution of fisheries 
catch potential with large increases in high-latitude regions, 
including Asian Russia, and large declines in the tropics, 
particularly Indonesia (Hijioka et al. 2014).

Widespread damage to coral reefs correlated with episodes 
of high sea-surface temperature has been reported in recent 
decades. Continuation of current trends in sea surface 
temperatures and ocean acidification would result in large 
declines in coral-dominated reefs by mid-century (Hijioka 
et al. 2014). The degree of impact will depend on the coral 
reefs’ adaptability to thermal stress and the interaction of 
multiple drivers (Pörtner et al. 2014). The Great Barrier Reef 
is highly vulnerable to both warming and acidification with 
increased frequency and severity of coral bleaching, disease 
incidence and mortality (Reisinger et al. 2014).

Impacts on livelihoods

Livelihoods can be impacted negatively by natural disasters, 
economic crises and climate change. In coastal areas highly 
exposed to cyclones and typhoons, the poor tend to be more 
exposed to natural disasters because they live on hazardous 
land. As the population of the Asia and the Pacific region 
increases, more people are living in coastal areas and cities, 
especially in the mega-cities that have more than 10 million 
inhabitants (UNESCAP 2013). Evidence suggests that climate 
change, climate variability and sea-level rise will exacerbate 
multi-dimensional poverty in most developing countries. By 

2050 storm surge zones, with a combined total of more than 
58 million people at risk, are expected in Bangladesh, China, 
India, Indonesia, and the Philippines (Olsson et al. 2014).

The people more likely to be affected are those with 
livelihoods dependent on the coast (agriculture, fishing and 
tourism) as they are unable or unwilling to move inland. The 
small island developing states, with their high proportion of 
productive capital located on the coast, are particularly at 
risk (CRED 2015).

2.6	 Waste

2.6.1	 Introduction 

The Asia and the Pacific region is facing serious waste 
management issues. There have been various initiatives, 
however, for promoting integrated solid waste management 
across the region.

With rapid population increase, economic growth, 
industrialization and urbanization, waste generation in 
Asia and the Pacific is increasing. It is facing various issues 
including poor waste separation, low collection rates, unsafe 
informal recycling practices and uncontrolled disposal (UNEP 
and ISWA 2015; Pariatamby and Tanaka 2014). These issues 
are common in developing countries and particularly critical 
for small island developing states due to their limited land 
capacity and fragile ecosystems. Besides that, the lack of a 
common definition of waste for all countries, a coherent and 
systematic database and a good national reporting system 
on waste management are also big issues in the region.

There have been various initiatives across the region since 
the end of the 1990s to promote concepts such as integrated 
solid waste management, cleaner production, the 3Rs 
– reduce, reuse, recycle, zero waste; the sound material-
cycle society, and the circular economy. Japan launched its 
3R Initiative in 2004 and, together with the United Nations 
Centre for Regional Development (UNCRD), established the 
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Key Messages

    Total waste generation is increasing at an alarming rate. Poor waste management leads to serious impacts on 
human health, pollution and environmental degradation, critical land management issues in small island developing 
states (SIDS) and greenhouse gas emission. 

•	 Municipal solid waste generation accounted for 43% of the world total in 2014 and it is projected to rise to 1.4 
billion tonnes annually to 2030. The region has experienced emergence of new and complex waste streams like 
e-waste, food waste, construction/demolition waste, disaster waste and marine litter.

•	 In developing countries, waste avoidance and reduction measures are weak; waste collection rates range from 
low to moderate without proper waste segregation at source.  

•	 Waste recycling rates are low and the recycling usually is implemented by the informal sector. 
•	 Uncontrolled dumping is still the main waste disposal method in the region leading to leachate run off, methane 

emission and other environmental problems. However, recent emergence of waste to energy investment 
programs could be further enhanced for better waste disposal.

The region requires a more effective national reporting system on waste management especially in the developing 
countries.

Regional 3R Forum in Asia and the Pacific in 2009. Together 
with promotional initiatives in many countries, the small 
island developing states adopted the Pacific Region Solid 
Waste Management Strategy 2010–2015 in 2009, as well 
as the SIDS (Small Island Developing States) Accelerated 
Modalities of Action (SAMOA) Pathway for dealing with 
environmental issues in 2014. As in other parts of the 
world, there have also been many multi-stakeholder waste 
management initiatives including community-based waste 
management in Asia and the Pacific (Anschütz 1996). Various 
technologies such as mechanical biological treatment (MBT), 
composting, landfill mining and reclamation, and waste-to-
energy, have also been developed and applied in the region. 

2.6.2	Drivers 
Population growth, fast economic development and rapid 
urbanization are the key drivers of waste generation in Asia 
Pacific.

Asia and the Pacific population is growing rapidly and 
expected to be around 5 billion people by 2050. The region 
also has the fastest economic growth in the world, with 
a steady rise in GDP due to the growth of manufacturing 
powers including Japan, Republic of Korea and Australia, 
as well as emerging economies such as China and India. 
With this economic development, per person income has 
increased and there has been a rapid emergence of a rising 
middle class, from 21 per cent in 1990 to 56 per cent of total 
population in 2008 in Asia (ADB 2010). At the same time, 
the region is experiencing the fastest rate of urbanization in 
the world, accounting for nearly 48 per cent of global urban 
population in 2014 and projected to increase to about 63 per 
cent by 2050 (Section 1.1). 
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2.6.3	 Pressures

Increasing consumption, especially among the emerging 
middle-income class, inefficiency in resource use and 
inadequate urban infrastructure are the main pressures on 
waste management in Asia and the Pacific.

With population growth, income improvement and the 
emerging middle class, consumption has been increasing, 
but is dependent on the unsustainable and inefficient use 
of resources. Rising sharply over the past four decades, Asia 
and the Pacific’s material consumption accounted for more 
than 50 per cent of the world total in 2015 (Section 1.2). At 
the same time, however, the region’s material use relative to 
its economic productivity has not improved and is still very 
high – double the global figure and nearly four times the 
average of the rest of the world in 2015. 

In addition, rapid urbanization, especially in developing 
countries, is usually accompanied by underdeveloped 
infrastructure, with inadequate waste management facilities 
or capacity for waste separation, collection, transfer and 
transport, treatment and disposal, and recycling and 
recovery.

2.6.4	 State and trends

Waste generation

Waste generation in Asia and the Pacific is rising and new 
and complex waste streams are emerging.

According to the Global Waste Management Outlook, total 
global waste is around 7–10 billion tonnes per year, of which 
total municipal solid waste (MSW) is around 2 billion tonnes 
(UNEP and ISWA 2015). With an average generation rate 
of 1.4 kilograms per person per day, the annual total MSW 

for Asia and the Pacific was estimated at around 870 million 
tonnes in 2014, accounting for 43 per cent of the world total. 

The quantity of generated municipal solid waste has a 
strong correlation with a country’s income level, with higher-
income countries producing more per person than lower-
income countries. The Northeast and Southeast Asia and 
Pacific municipal solid waste generation rate of about 1.4 
kilograms per person per day in 2010 was one of the highest 
in the world, but still much lower than in the Organisation for 
Economic Co-operation and Development (OECD) countries 
(~2.4 kilograms per person per day) (Figure 2.6.1). 

Figure 2.6.1: Municipal solid waste (MSW) generation 
projections in different regions of the world, tonnes per day, 
2010–2100

Sourcse: UNEP and ISWA 2015
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Municipal solid waste generation in Asia and the Pacific 
is projected to increase until 2030, when it could be 1.6 
kilograms per person per day or around 1.4 billion tonnes a 
year (Figure 2.6.2 and Figure 2.6.3).

With regard to the composition of municipal solid waste, the 
organic share comprises a greater proportion in low-income 
countries (50–70 per cent) than in high-income ones (20–40 
per cent). The percentage of paper is also proportional to 
income levels, at 23 per cent of municipal solid waste in high-
income countries, 19–11 per cent in middle-income ones 
and 7 per cent in low-income countries. The proportion of 
plastic, however, is less dependent on income levels than 
other waste types, at around 8–12 per cent across the board. 

Household hazardous waste is estimated to make up less 
than 1 per cent of all municipal solid waste across all income 
groups, but its presence makes certain management options 
difficult (Figure 2.6.4).

Alongside the increase in municipal solid waste generation, 
Asia and the Pacific is now facing complex waste streams, 
including e-waste, food waste, construction and demolition 
waste, disaster waste and marine litter. 

E-waste

Globally, as populations have increased so, too, has e-waste, 
reaching about 40 million tonnes in 2013 and forecast to be 
around 50 million tonnes in 2018. The Asia and the Pacific 
region is one of the largest generators of e-waste owing to 
the presence of China, Japan and India, three of the top five 
e-waste-generating countries in the world (together with 
the USA and Germany), with absolute volumes of 6 million 
tonnes, 2.2 million tonnes and 1.7 million tonnes respectively 
in 2014 (Balde et al, 2015). 

Food waste

With rising consumption, especially by the middle-income 
class, food waste is a major concern in large parts of the 
developing world and especially in the more developed 
economies of Asia and the Pacific, such as in China, Japan, 
the Republic of Korea and Singapore (FAO 2011b). 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 2006); around half of all food 
is wasted in the Republic of Korea and Indonesia (Figure 
2.6.4). 

Construction and demolition waste

Rapid industrialization and urbanization has lead to rising 
construction and demolition waste and a lack of available 
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Figure 2.6.2: Municipal solid waste generation projections 
per person, by region, kilogrammes per person per day, 
2010–2100
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Source: UNEP and ISWA 2015

Figure 2.6.3: Composition of municipal solid waste by country and income group
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Figure 2.6.4: Estimated food loss, by country
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Figure 2.6.5: Disaster waste generated at different locations across the world

Source: UNEP and ISWA 2015

2014). In New Zealand, construction and demolition waste 
may represent up to half of all the waste generated.

Disaster waste

In the context of climate change, natural disasters and climate 
extremes are forecast to increased, destroying property 
and creating disaster waste. As one of the most vulnerable 
regions to climate change and natural disasters, Asia and the 
Pacific is facing an increase in this kind of waste. 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; 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) (Figure 2.6.5).land to dispose of such high-volume materials is an issue that 

every country in Asia and the Pacific now faces. About 350 
million tonnes of this type of waste is generated annually in 
China (ADB 2015) and 531 million tonnes in India (Somvanshi 
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Waste separation and collection are a very important part of 
municipal solid waste management, with the promotion of 
separation at source and efficient collection systems playing 
important roles in recycling. Waste collection efficiency 
varies by region, income level within countries and cities. 
According to the Global Waste Management Outlook, the 
average collection rate in low-income countries is 36 per 
cent, in lower-middle income countries 64 per cent, in upper-
middle income countries 82 per cent, and almost 100 per 
cent in high-income countries (UNEP and ISWA 2015). 

In the developing countries of Asia and the Pacific, waste 
collection rates are moderate, at 40–80 per cent, but reach 
almost 100 per cent in more developed economies such as 
Japan, Australia, Republic of Korea and Singapore (Waste 
Atlas, 2015). In developed economies, collection is capital-
intensive and mechanized while in developing countries, 
it still is labour intensive and usually lacks a good transfer 
stations system (UNEP and ISWA 2015)). Waste separation 
at source is a common practice in more developed countries 
while in low- and middle-income countries, there has been 
informal waste separation with different types of waste 
collected separately for transfer to a facility and recycling. 

There is tremendous potential for waste resource recovery 
in Asia and the Pacific, however, recycling rates are 
generally low and mainly carried out in the informal sector.

With rising waste generation and new waste streams such 
as e-waste, food waste, construction and demolition waste, 
the region’s potential for recycling is very high. In general, 
recycling rates in high-income countries have increased 
progressively over the past 30 years, while in lower-income 
countries the informal sector often only achieves recycling 
rates of 20–30 per cent for municipal solid waste (UNEPand 
ISWA 2015).

Biomass waste is usually reused or recycled in Asia and the 
Pacific. In many rural towns, backyard composting is a long-
standing tradition; pig and poultry farmers routinely collect 
food waste from households and restaurants for animal feed 
and some large cities have set up mechanical composting 
plants. 

Marine litter 

Marine litter, from various human activities, both on land 
and at sea and is an emerging environmental issue. There are 
about 18 000 pieces of plastic on the surface of every square 
kilometre of the world’s oceans, and these are augmented 
by an estimated 4.8–12.7 million tonnes of plastic waste that 
enter the oceans every year (UNEP and ISWA 2015), much 
of it collecting in the five sub-tropical ocean gyres, forming 
floating garbage patches (UNEP 2006). Asia and the Pacific 
has a large ocean area and thus is facing a rise in marine 
litter, mainly plastics waste. In the waters around Australia, 
up to 70 per cent of the marine litter that enters the sea 
ends up on the seabed, while 90 per cent of floating marine 
litter is plastic or polystyrene. In Indonesia alone, 690 000 
items were found to be present per square kilometre on the 
seafloor and 29.1 items per square metre on the shorelines 
(Greenpeace undated). 

Waste management

Waste avoidance and reduction have not received the 
attention they deserve in the developing countries of Asia 
and the Pacific.

Waste avoidance and reduction is the first priority in an 
integrated waste management hierarchy, followed by 
reuse, recycling and disposal. As in many other regions of 
the world, waste avoidance and reduction have not received 
enough attention in Asia and the Pacific. Beginning in the 
2000s, concepts such as cleaner production, the 3Rs, design 
for environment, extended producer responsibility, circular 
economy and green growth emerged. Much of the progress 
so far, however, is in economically more developed countries 
such as Japan, the Republic of Korea, New Zealand and 
Australia (UNEP and ISWA 2015), while most of the region’s 
developing countries still struggle to implement end-of-pipe 
treatment, and proactive or preventative measures are only 
now emerging. 

Waste collection rates range from low to moderate in Asia 
and the Pacific’s developing countries, with waste separation 
and collection at their highest levels in the developed 
countries of the region.
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Secondary materials such as ferrous and non-ferrous metals, 
paper and plastics are also recycled to a high level in the 
region, with China playing an important role. China accounts 
for 60 per cent by weight of global imports of aluminium 
scrap, 70 per cent of globally recovered paper and around 56 
per cent of global plastic scrap (UNEP and ISWA 2015). 

E-waste contains gold, copper, lead, cadmium, mercury and 
plastics, which are usually recovered to reduce the extraction 
of virgin materials. Around 84 per cent of e-waste collected 
globally is recycled, and the intrinsic material value of global 
e-waste was worth around USD60 billion in 2014 (Balde et 
al. 2015). E-waste recycling is also a very common in many 
Asia and the Pacific countries, including China, India and Viet 
Nam. 

A number of countries in Asia and the Pacific have introduced 
the extended producer responsibility mechanisms and thus 
promote recycling , which is usually being implemented by 
industries in more developed countries. In most of developing 
countries, however, recyclables are usually collected by 
waste-pickers, transferred to household-scale recycling 
facilities where environmentally sound management 
usually is either absent or practised on a limited basis, and 
informal and unsafe recovery and recycling methods are 
commonplace. 

The highest recycling rates of construction and demolition 
waste are in high-income countries, where they can be as 
high as 99 per cent, for instance in Japan and New Zealand, 
while they are relatively low in China (5 per cent in 2013) and 
moderate in India (50 per cent in 2014) due to concerns over 
quality, lax enforcement and ambiguous regulations (UNEP 
and ISWA 2015). 

Uncontrolled dumping is still the main waste disposal 
method across Asia and the Pacific’s developing countries. 
Investment in waste-to-energy technologies has been 
emerging. 

Uncontrolled landfilling and open burning have been the most 
prevalent waste disposal method in the Asia and the Pacific 
region (Figure 2.6.6). While controlled waste disposal rates 

can reach 95–100 per cent in upper-middle and high-income 
countries, it is often below 50 per cent in low-income ones, 
and no controls on disposal is still relatively common in rural 
areas (UNEP and ISWA 2015). With economic development, 
however, some countries such as Thailand, Indonesia, the 
Philippines and Viet Nam, have gradually developed well-
designed and operated sanitary landfills (UNEP and ISWA 
2015)). Disposal presents a particular challenge for many 
small island developing states in the Pacific sub-region due 
to the limited availability of land. Many countries in the 
region now have been promoting 3R measures to increase 
the waste diversion from landfilling.

Waste incineration is capital intensive, requires skilled 
manpower for operation and maintenance and therefore 
is popular in more developed economies such as Australia, 
Japan, the Republic of Korea and Singapore. In some 
developing countries, this method is used mainly for 
hazardous waste disposal due to its high investment cost 
and stringent control of air emission. 

With rising energy demand and the need to mitigate 
greenhouse gas emissions, investment in waste-to-energy 
technologies, including incineration with energy recovery, 
biofuel and biogas, has now emerged in the region with 
investment in waste-to-energy in Japan, India and China 
accounting for 7, 5 and 4 per cent of the world investment 
in 2015 respectively (ISWA 2015). The electricity production 
output from renewable municipal waste in Asia Pacific has 
increased nearly 5 times, from 988 GWh in 1990 to 4 952 
GWh in 2013 (Asia Pacific Energy Portal, 2016). It has been 
estimated that there were 765 energy-from-waste plants 
worldwide with capacity of 83 million tonnes of waste per 
year in 2014, of which 150 are from China (UNEPand ISWA 
2015). In 2012, Thailand generated 193.40 megawatts 
of energy by biogas and in Viet Nam there were 130 000 
installed household biogas units (Biogas Asia Pacific Forum, 
2013). In addition, the use of suitable waste materials 
in manufacturing processes for energy and/or resource 
recovery, such as co-processing wastes in cement kilns, 
is practised in China, Malaysia and Viet Nam (Huang et al. 
2012).
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 2.6.5	Impacts 

Poor waste management leads to serious impacts on 
human health, especially in the informal recycling sector 
and at open dumps.

Waste, as a discarded material, is often unhygienic, and 
hazardous waste, such as e-waste, may contain toxic 
components. Waste can also contain decaying materials, 
especially organic matter, which is a medium for various 
viruses that cause disease. If not collected, waste can 
accumulate in urban rivers and drainage canals – vectors 
for diseases such as cholera and dengue. In the developing 
countries of Asia and the Pacific, uncontrolled waste 
dumping and informal recycling using primitive and 
obsolete technology have had harmful impacts on the 
health of workers, waste pickers and people living nearby. 

Moreover, unforeseen events at dump sites, such as flooding 
or landslides, can have serious impacts on local people, as 
occurred with a landslide at a dumpsite in the Philippines in 
2000. 

Inadequate treatment of waste can cause pollution and 
environmental and ecosystem degradation.

If not properly collected, waste can decay and cause air 
pollution, unpleasant odours and degradation of soil, surface 
and groundwater, and ecosystems. Birds and marine species 
have been harmed or killed by entanglement or ingestion 
of plastic waste in the ocean. The natural capital cost of the 
impact of plastics on marine ecosystems is at least USD13 
billion per year (UNEP and ISWA 2015).

Informal recycling using primitive and obsolete technologies 

Figure 2.6.6: Uncontrolled waste disposal worldwide

The map shows the percentage of total waste disposed of or burnt in uncontrolled sites; the darker the area, the more waste is disposed of by uncontrolled means.
Source: UNEP and ISWA 2015
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can cause air, water and soil pollution. Dumpsites on land 
can pollute both surface and groundwater, especially if they 
are located alongside rivers or the sea. Former dumpsites, 
particularly those that contain hazardous waste, are a major 
category of contaminated sites (UNEP and ISWA 2015). 
Waste incineration can cause air pollution, especially when 
hazardous and nylon wastes are burned in uncontrolled 
furnaces.

Uncontrolled landfill sites contribute to increasing greenhouse 
gas emissions.

Together with energy, agriculture, industrial processes, land 
use, land-use change and forests, waste management is 
one of the sectors that emit greenhouse gases. Total global 
greenhouse gas emissions in 2010 amounted to around 
49 billion tonnes (109 tonnes) of carbon dioxide equivalent 
(IPCC 2014), of which solid waste management accounted 
for around 3 per cent, or nearly 1.47 billion tonnes, with most 
of that attributable to methane emissions from uncontrolled 
landfill sites (UNEP and ISWA 2015). 

Figure 2.6.7: Greenhouse gas emissions (GHG) from the waste sector in Asia Pacific, thousand tonnes of carbon dioxide 
equivalent, 1990–2011
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With rising waste generation and prevalent uncontrolled 
dumping, the absolute value of greenhouse gas emissions 
from the Asia and the Pacific waste sector (excluding 
Indonesia) rose from nearly 317  million tonnes of carbon 
dioxide equivalent in 1990 to 419 million tonnes in 2010.
The share of emissions from the waste sector in the region, 
however, has decreased from nearly 4.4 per cent in 1990 
to below 2.6 per cent in 2011 (Figure 2.6.7), explained 
by increases in emissions from other sectors, especially 
energy and industrial processing, as well as better waste 
management practices in developed countries. Figure 2.6.8 
shows that emissions from waste continue to grow in China, 
India and Indonesia, but have been falling in Japan.
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Figure 2.6.8: Greenhouse gas emissions from the waste 
sector of the region’s four biggest emitters, million tonnes 
of carbon dioxide equivalent, 1990–2012

Note: Data are extracted from the World Resource Institute (WRI) 
database available on WRI website.
Source: WRI 2015

Credit: Shutterstock/Chungking�

See references for Chapter 2
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Chapter  3

Policies, Goals and Objectives: Review of policy 
responses and options
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 Credit: Shutterstock/ John Bill

The regional assessments of the Sixth Global 
Environment Outlook (GEO-6) include an evaluation 
of the extent of the policy response on environmental 

issues in each region. This completes the DPSIR framework 
analysis of driving forces, pressures, states, impacts and 
responses. In addition to assessing the extent of the policy 
response there is a need to assess its effectiveness or, in 
other words, how the response element changes pressures, 
states or impacts. The assessment of policy effectiveness in 
this section is conducted by:
•	 evaluating whether international environmental goals 

have been achieved;
•	 reviewing particular policy success stories; 
•	 assessing the enabling conditions for successful 

environmental policies.

This approach highlights that the policy response is not an 
endpoint in itself; rather the effectiveness of policies must 
be continually evaluated, and adjusted if they do not have 
the intended effect on the pressures that impact the state of 
the environment.

3.1	 Achieving internationally agreed 
environmental goals

The deteriorating state of the environment in all its 
major dimensions – land, water, air, sea and biodiversity 
– points towards policy ineffectiveness at local, national, 
regional and global levels. Despite an increase in political 
awareness of deteriorating environmental conditions 
and the proliferation of regional and global agreements 
to address these conditions, real progress on combating 
threats to environmental quality is far below a satisfactory 
level. Countries are increasingly becoming party to multiple 
bilateral, regional or global environmental conventions 
and agreements, each of which have goals to improve 
environmental sustainability, but rarely measurable targets. 
As signatories to these agreements, countries are supposed 
to address common environmental problems by integrating 
the principles of sustainable development into national and 
sub-national policies and programmes, thereby reversing 
the trend of environmental degradation in multiple areas. 

Key Messages

•	 The emergence of multiple global environmental goals clearly signals a need to reverse the trend of deteriorating 
environmental conditions across the region. Despite some deficiencies, the Millennium Development Goals 
(MDGs) have been successful in showing the effectiveness of a goal-based approach to problem solving. 

•	 New or revised agreements on issues such as disasters, climate change, sustainable development and biodiversity, 
and the concept of green growth offer clear goals and targets to deal with multiple environmental challenges in 
a focused manner in the post-2015 period. 

•	 However, implementation of these agreements poses significant challenges for countries that so far have a 
poor track record on implementing the policies and programmes that complement existing global or regional 
agreements.
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Asia and the Pacific countries are signatories to major 
multilateral environmental agreements (MEAs) such as 
the Convention on Biological Diversity (CBD, the Ramsar 
Convention on wetlands of international importance, the 
United Nations Convention to Combat Desertification 
(UNCCD), the United Nations Framework Convention on 
Climate Change (UNFCCC) and its Kyoto Protocol, the 
Montreal Protocol on Substances that Deplete the Ozone 
Layer, the Sendai Framework for Disaster Risk Reduction 
2015–2030, the Convention on International Trade in 
Endangered Species of Wild Fauna and Flora (CITES), the 
Stockholm Convention on Persistent Organic Pollutants, 
the Rotterdam Convention on the Prior Informed Consent 
Procedure for Certain Hazardous Chemicals and Pesticides 
in International Trade, the Basel Convention on the Control 
of Transboundary Movements of Hazardous Wastes and 
their Disposal, the Minamata Convention on Mercury 
and the Convention for the Prevention of Pollution from 
Ships (MARPOL). In addition many countries, for instance 
Bangladesh, the Philippines and Thailand, have set up 
national councils for sustainable development to facilitate 
mainstream economic, social and environmental objectives 
across all development sectors. The MEAs, together with 
efforts to achieve sustainable development at the national 
level, formulate a rather comprehensive global environmental 
governance system. However, these MEAs will not be able 
to make a substantial difference without equipping both 
existing and new environment and sustainable development 
institutions with strong accountability mechanisms.

The region has also seen an increase in regional and bilateral 
environmental agreements such as the 1986 Convention for 
the Protection of the Natural Resources and Environment 
of the South Pacific Region (Noumea Convention), the 1995 
Agreement on Cooperation for the Sustainable Development 
of the Mekong River Basin, the Ganges River Basin water-
sharing agreement between India and Bangladesh (1977 
and 1996), and the Association of Southeast Asian Nations 
(ASEAN) Agreement on Transboundary Haze Pollution. 
In addition, individual countries have adopted successful 
policies, either as a response to the changing landscape of 
global and regional agreements or developed domestically 

but separately from global or regional agreements. Examples 
include Green Development/Growth Policies in Cambodia, 
Fiji and Mongolia, specialized ministries such as Sri Lanka’s 
Ministry of Sustainable Development and Wildlife and 
Pakistan’s Ministry of Climate Change, and initiatives such 
as King Bhumibol’s philosophy of a Sufficiency Economy in 
Thailand, and Gross National Happiness along with detailed 
indicator systems in Bhutan. 

The MDGs have had a tremendous impact on development 
and the environment over the past 15 years in the region 
(Figure 3.1.1). During this period, a parallelism could be 
found between the implementation of major MEAs and 
MDG 7 on environmental sustainability, in one way or 
another. This section assesses environmental performance 
in the region with reference to MDG 7 while also touching on 
cross-cutting global and regional MEAs. 

The MDGs were a significant departure from general to more 
focused policy attention and resource allocation for the 
promotion of socio-economic development in developing 
and least-developed countries, based on eight development 
goals and their targets. Governments across the region 
have incorporated the MDG framework into their national 
development planning and have benefited tremendously. 

Despite increasing efforts and resources for implementing 
the MDGs, the region overall has been off track to achieve 
many of the targets, in particular those under Goal 7. 

Goal 7 had three targets and ten indicators. Target 7.A, 
to integrate the principles of sustainable development 
into country policies and programmes and reverse the 
loss of environmental resources, is an overarching and 
broad target that comprises both policy integration and 
implementation. Integrating the principles of sustainable 
development into planning was relatively easy for countries, 
but implementing and measuring progress in reversing 
the loss of environmental resources was found difficult 
due to existing policy-implementation gaps in most of the 
countries. This target was a symbolic, directional reminder 
to all actors implementing MDGs that they should not be 
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Figure 3.1.1: Asia and the Pacific, progress on development indicators, by country

Source: UNESCAP et al 2015
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achieved by ignoring the social, environmental and economic 
dimensions of sustainable development. The remaining 
targets were both time- and issue-bound, including 7.B to 
reduce biodiversity loss, achieving, by 2010, a significant 
reduction in the rate of biodiversity loss; 7.C to halve, by 
2015, the proportion of people without sustainable access 
to safe drinking water and basic sanitation; and 7.D to have 
achieved, by 2020, a significant improvement in the lives of 
at least 100 million slum dwellers. Some of these targets are 
reinforced by MEAs or programmes such as CBD and the 

Aichi Biodiversity Targets or the United Nations Decade for 
Water 2005–2015. Ten indicators were used to monitor and 
assess performance relating to these targets. 

3.1.1	Climate and atmosphere
Two specific indicators on climate and atmosphere are 
monitored under Goal 7: carbon dioxide emissions, including 
total, per person, and per unit of gross domestic product 
(GDP); and consumption of ozone-depleting substances.  
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A rising trend in carbon dioxide emissions is a critical off-track 
indicator among the MDGs, both regionally and globally. 
Booming economic growth in the region and its identity 
as a global production house have been achieved through 
exploitation of the natural environment and at the cost of 
increased greenhouse gas emissions. The region is already 
the largest contributor of carbon dioxide emissions, mainly 
from China, India, Japan, the Republic of Korea and other 
emerging economies (Figure 3.1.2). The upward emissions 
trend indicates the weak impact of existing policy processes 
such as UNFCCC and the Intergovernmental Panel on Climate 
Change (IPCC) at national, regional and international levels. 
The Kyoto Protocol signed in 2005 under UNFCCC, and 
the subsequent Conference of the Parties (COP), drew up 
a range of initiatives and agreements on reduction targets 
for developed countries based on the principle of common 
but differentiated responsibility. The Kyoto Protocol was 
also credited for establishing a carbon market to promote 
the Clean Development Mechanism (CDM), which showed 
positive development at the beginning but failed to retain 

the level of momentum required to scale up cleaner 
technologies, especially after the 2008 financial crisis. In 
the post-2008 scenario, the trading of carbon emission 
reduction credits came to a virtual halt or was replaced by 
other domestic or bilateral market mechanisms. The efficacy 
of the COP process has been affected by inadequate policy 
responses on the part of major emitters and a lack of strong 
commitment towards a legally binding agreement. The 
latest of these targets, agreed at COP 21, is to “keep a global 
temperature rise this century well below 2 degrees Celsius and 
to drive efforts to limit the temperature increase even further 
to 1.5 degrees Celsius above pre-industrial levels”.

As a major turning point in 2015, the Sustainable 
Development Goals (SDGs) and the Paris Agreement that 
came out of UNFCCC COP 21 are expected to result in 
stronger commitments leading to an ambitious agreement 
and implementation framework that might lead to the 
revival of a global carbon market and other legal and 
regulatory instruments, promote innovation in carbon 

Figure 3.1.2 a and b: Asia and the Pacific, carbon dioxide emissions, 1990–2011
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Islamic Republic of Iran: 586 599

Pakistan: 163 452.9

Indonesia: 563 984.6

Malaysia: 225 692.8

Thailand: 303 370.9

Viet Nam: 173 210.7

Replublic of Korea: 589 426.2

Australia: 369 039.5
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dioxide emission-reduction techniques and renewable 
energy generation, as well as moves towards a low-carbon 
society. These agreements could catalyse policies and 
measures that promote the decoupling of the energy sector 
from greenhouse gas emissions by boosting investment 
in renewable energy, energy efficiency in the industry, 
transport and buildings sectors, and structural changes 

in economies such as China. At present, India, Indonesia, 
Malaysia and Thailand are taking advantage of low oil prices 
to reduce fossil-fuel subsidies, whilst China, Republic of 
Korea and Thailand are piloting emission trading schemes. 
India and Japan have introduced a carbon tax, and Japan is 
also promoting the Joint Crediting Mechanism to facilitate 
the diffusion of low-carbon technologies. Countries have 
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Table 3.1.1: Asia and the Pacific, submission status of intended nationally determined contributions

  Countries Emission reduction (unconditional) Emission reduction 
(conditional) Reference year Target year

Australia, New Zealand        

1 Australia* 26–28% 2005 2030

2 New Zealand* 30% 2005 2030

The Pacific

3 Cook Islands* 38% (electricity) by 2020 81% (electricity) by 2030 2006 2020, 2030

4 Fiji 10% 30% BAU (2013~) 2030

5 Niue* 38% (electricity) by 2020 80% (electricity) by 2025 2020, 2025

6 Kiribati 13.7% by 2025 and 12.8% by 2030 61.8% BAU (2000~2014) 2025, 2030

7 Republic of the Marshall 
Islands 32% 45% (indicative) below 2010 

levels by 2030 2010 2025, 2030

8 Federated States of 
Micronesia* 28% 35% 2000

9 Nauru Equivalent to a 0.6 megawatt solar 
photovoltaic system

Based on identified mitigation 
actions BAU 2020–2030

10 Palau

22% energy sector emission reductions 

45% renewable energy target

35% energy efficiency target

2005 2025

2025

2025

11 Papua New Guinea 100% (electricity) BAU 2030

12 Samoa* 100% (electricity) 2014 2025

13 Solomon Islands* 12–30% 27–45% 2015 (BAU projected 
from 1994–2010 data) 2025, 2030

14 Tonga

50% electricity generation from renewables by 2020 and 70% by 2030

Improve energy efficiency by reducing transmission losses to 9% with 
respect to 18% baseline 

2010

2020, 2030

2020

15 Tuvalu

16 Vanuatu 30% (energy), 100% (electricity) BAU (2010~) 2030

submitted intended nationally determined contributions 
(INDCs), which act as a foundation for the implementation 
of the Paris Agreement. Countries in the Asia and the Pacific 
region introduced a range of voluntary targets to reduce 
carbon dioxide emissions as INDCs for discussion at COP 
21. As of 28 February 2016, 39 countries in the region had 
already submitted their INDCs (Table 3.1.1). 

Most INDCs in Asia and the Pacific have not aimed above 
40 per cent emission reductions from the reference year 
or compared with business-as-usual unconditionally, and 
are ready to increase targets beyond that level only if they 
receive international support. Some Pacific island countries, 
however, are aiming for 100 per cent renewable electricity by 
2030. China also sets an ambitious target of 56–60 per cent 
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  Countries Emission reduction (unconditional) Emission reduction 
(conditional) Reference year Target year

Northeast Asia        

17 China* 60–65 (per unit of GDP) 2005 2030

18 Japan* 26% 2013 2030

19 Republic of Korea 37% BAU (2020~2030) 2030

20 Mongolia 14% BAU (2010~ ) 2030

Southeast Asia        

21 Cambodia 27% (+land use, land-use 
change and forestry) BAU 2030

22 Brunei Darussalam

Energy: reduce energy consumption by 65%  increase share of 
renewables to 10%

Land transport: reduce morning peak hour CO2 emissions from 
vehicles by 40% 

Forests:  increase total gazetted forest reserves from the current 41% 
to 55% of total land area

BAU

BAU 

2035

2035

2035

23 Indonesia 29% 41% BAU (2010~) 2030

24 Lao PDR* Activity related targets 2000~2015 2015-2030

25 Myanmar Sectors are identified for mitigation but without specific emission targets 

26 Malaysia 35% (per unit of GDP) 45% (per unit of GDP) 2005 2030

27 Philippines 70% BAU (2000~) 2030

28 Singapore* 36% (per unit of GDP) 2005 2030

29 Thailand 20% 25% BAU (2005~) 2030

30 Viet Nam 8% 25% BAU (2010~) 2030

South Asia        

31 Afghanistan 13.6% BAU (2005~) 2030

32 Bangladesh 5% 15% BAU (2011~) 2030

33 Bhutan Continue to become carbon neutral 2030

34 India* 33–35% (per unit of GDP) 2005 2030

35 Islamic Republic of Iran 4% 12% BAU (2010~) 2030

36 Maldives 10% 24% BAU (2011~) 2030

37 Nepal
- 80% electrification from renewable sources by 2050

- Maintain 40% of forest cover

38 Pakistan Specific commitments after reaching peak emissions, once reliable data on peak emission levels is available

39 Sri Lanka 7% 23% BAU (2010~) 2030

*Countries that are not using a business-as-usual (BAU) scenario as reference for emission reductions.

Source: UNFCCC 2014
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reduction by 2030, but based on GDP. India and Singapore 
are also using emission intensity per unit of GDP. While these 
targets seem ambitious, there are concerns that globally 
submitted INDCs will not be enough to limit warming to 
below 2°C above pre-industrial levels by the end of the 
century if stronger action is not forthcoming (IEA 2015). In 
terms of action being taken, there is huge diversity among 
countries but the majority of INDCs have prioritized energy, 
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transport and forestry as the main areas for emission 
reductions. Periodic review of implementation of the INDCs 
and enhanced ambitions will be needed beyond 2030. 

Consumption of ozone-depleting substances was another 
important indicator being monitored under MDG 7. The 
reduction and phasing-out of ozone-depleting substances is one 
of the few on-track indicators among the MDGs (Figure 3.1.3). 

Figure 3.1.3: Asia and the Pacific, reduction in ozone-depleting substances, 1990–2013 (ozone-depleting potential-
weighted tonnes, ODP tonnes)

Source: UNDESA (no date) 
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The successful global reduction in ozone-depleting 
substances can be attributed mainly to the Montreal 
Protocol, which aimed to phase out the use of halogenated 
hydrocarbons responsible for ozone depletion. The protocol 
has enabled its Parties, including those in Asia and the 
Pacific, to achieve specified goals for the reduction of ozone-
depleting chemicals by more than 98 per cent, well ahead 
of mandated schedules (UNDG 2010). Some countries in 
Asia and the Pacific have even started to destroy their 
stocks, in particular of chlorofluorocarbons (CFCs). Credit 
also goes to the industrial sector, which has taken a lead 
in technology innovation and the transfer of environment-
friendly alternatives. The protocol has also had a positive 
impact on climate change mitigation since many ozone-
depleting substances are also global warming chemicals. 
However, hydrofluorocarbons (HFCs), which are among the 
replacement chemicals for CFCs, are also climatically active 
and long-lived, so also need to be regulated, especially given 
anticipated increases in urbanisation in Asia and the Pacific. 

3.1.2	 Forests and biodiversity

Three indicators are monitored under MDG 7 to assess 
progress on forests and biodiversity. The proportion of land 
area covered by forest is a means of assessing the state of 
forests. The countries in the region have made relatively slow 
progress on reversing the loss of natural resources, except 
for forest cover, which saw a net gain of 2.2 million hectares 
per year between 2000 and 2010 (UN 2015). This was mainly 
a result of massive reforestation, especially in China, and 
other good initiatives such as decentralization and clear 
tenure, alternative employment opportunities, joint forest 
management, community-based forest management and 
forest user groups in South and Southeast Asia (UNDG 2010). 
The net gain in forest cover, however, is offset by a continued 
high net loss in many countries in South and Southeast 
Asia including Cambodia, Indonesia, Lao PDR, Malaysia, 
Myanmar, Nepal, Sri Lanka and Timor-Leste (Figure 3.1.4). 
The rise of industrial plantations in the region and land-use 
change may have led to encroachments into carbon sink 
areas such as peatlands and high-conservation stock/value 

forests. Without proper land-use management on the part 
of the authorities and stringent enforcement of sustainable 
forestry and peatland management, this problem is likely to 
persist.

Future policy responses should aim to address the twin 
challenges of improving carbon stocks and halting the 
alarming rate of deforestation and degradation of primary 
stock by implementing sustainable forest management 
policies. Similarly, the region has to halt the rate of 
deforestation and degradation of primary forest and to 
conserve ecosystems that provide vital goods and services 
such as water, habitat for biodiversity, tourism opportunities 
and fresh air. Other environmental goals and initiatives, 
such as the UNCCD, the United Nations Collaborative 
Programme on Reducing Emissions from Deforestation and 
Forest Degradation in Developing Countries (UN-REDD), 
and the CBD and Aichi Biodiversity Targets, should also be 
mainstreamed with forest management policies. 

The proportion of fish stocks within safe biological limits is 
another indicator related to biodiversity. While data on fish 
stocks are not available from the MDG database, other 
sources have shown that the region is heavily reliant on 
captured fish and aquaculture as a food source. Since 2006, 
the region has been the leader in capture fisheries with 
more than half the global share (Funge-Smith et al. 2012). A 
considerable proportion of the region’s capture production, 
as reported to the Food and Agriculture Organization of 
the United Nations (FAO), is not identified at the species 
level but instead is recorded as “marine/freshwater fish not 
elsewhere included” (Funge-Smith et al. 2012). The increasing 
amount of fisheries production not elsewhere included may 
indicate a strong trend towards the capture of smaller, lower-
value species and this may hide the effects of overfishing 
on juveniles of higher-value species. Assessment of the fish 
stocks for the different groups of species in the South China 
Sea and Gulf of Thailand, Bay of Bengal and Andaman Sea, 
and Sulu-Sulawesi and Timor-Arafura Seas, has found that 
the majority of stocks or species groups are overfished or 
fully fished in most areas (Funge-Smith et al. 2012). 
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There are several international and regional agreements 
relating to different fisheries (Table 3.1.2). These 
agreements have contributed to the regulating of fishing, for 
example through zoning of fishing areas, and classification 
and inventories of fishing vessels to control their number 
(Funge-Smith et al. 2012). However, much remains to be 
done to replenish fish stocks and combat overfishing at the 
international level because the demands on capture fisheries 
are driven by global factors rather than local ones. 

The proportion of terrestrial and marine protected areas is 
another important indicator of biodiversity that has shown 
gradual improvement over time in Asia and the Pacific. 
The region’s protected area coverage has been increasing 
gradually and several countries are nearing or already 
exceed 25 per cent of their total territory under protection, 
notably Australia, Bhutan, Brunei Darussalam, Cambodia, 
New Zealand and Palau (Figure 3.1.5). However, the 
countries which are lagging behind in making a progress 

Figure 3.1.4: Asia and the Pacific, change in proportion of land covered by forest (percentage), 1990-2010

Source: UNDESA (no date) 

Credit: Shutterstock/ John Bill�
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Table 3.1.2: Asia and the Pacific, status of international agreements related to fisheries

 UNCLOS UNFSA FAO 
compliance 
agreement

FAO Port state 
measures 

agreement

CBD CITES MARPOL 
Annex V

Sign Rat Acc Sign Sign Rat Acc Acc Sign Acc Rat Acc Rat Acc Ac Acc
South Asia

Afghanistan 1982 2002 1985
Bangladesh 1982 2001 1995 2012 1994 1981 2002
Bhutan 1982 1995 2002
India 1982 1995 2003 1994 1976 2003
Iran IR 1992 1998 1996 1976 2002
Maldives 1982 2000 1996 1998 1992 2012 2005
Nepal 1982 1998 1993 1975
Pakistan 1982 1997 1996 1994 1976 1994
Sri Lanka 1982 1994 1996 1996 2011 1994 1979 1997

Southeast Asia
Brunei 
Darussalam

1984 1996 2008 1990

Cambodia 1983 1995 1997 1994
Indonesia 1982 1986 1995 2009 2009 1994 1978
Lao PDR 1982 1998 1996 2004
Malaysia 1982 1996 1994 1977 1997
Myanmar 1982 1996 1994 2010 1994 1997
Philippines 1982 1984 1996 2014 1993 1981 2001
Singapore 1982 1994 1995 1986 1999
Thailand 1982 2011 2004 1983
Timor-Leste 2012 2007
Viet Nam 1982 1994 1994 1994

Northeast Asia
China PR* 1982 1996 1996 1993 1981 1988
Japan 1983 1996 1996 2006 2000 1993 1980 1983
Korea DPR 1982 1994 1985
Korea RO 1983 1996 1996 2008 2003 1994 1993 1996
Mongolia 1982 1996 1993 1996 2003

Australia and 
New Zealand

Australia 1982 1994 1995 1999 2004 2010 1993 1976 1990
New Zealand 1982 1996 1995 2001 2005 2009 1993 1989 1998
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 UNCLOS UNFSA FAO 
compliance 
agreement

FAO Port state 
measures 

agreement

CBD CITES MARPOL 
Annex V

Sign Rat Acc Sign Sign Rat Acc Acc Sign Acc Rat Acc Rat Acc Ac Acc
The Pacific

Cook Islands 1982 1995 1999 2006 1993
Fiji Islands 1982 1982 1995 1996 1993 1997
Kiribati 2003 2005 1994 2007
Marshall Islands 1991 1995 2003 1992 1988
Micronesia FSO 1991 1995 1997 1994
Nauru 1982 1996 1997 1993
Niue 1984 2006 1995 2006 1996
Palau 1996 2008 1999 2004
Papua New 
Guinea

1982 1997 1995 1999 1993 1975 1993

Samoa 1984 1995 1995 1996 2009 1994 2004 2002
Solomon 
Islands

1982 1997 1997 1995 2007 2004

Tonga 1995 1995 1996 1998 1996
Tuvalu 1982 2002 2009 2002 1985
Vanuatu 1982 1999 1996 1993 1989 1991

Other Asia Pacific
1982 1996 1996 2003 1996** 2010 1994 1978 1981

Kazakhstan 1994 2000 1994
Tajikistan 1997
UK 1997 1995 2001/2003 1996** 1994 1976 1986
USA 1995 1996 1995 2009 *** 1974 1987
Uzbekistan 1995 1997
Total 
region****

35 36 19 25 6 6 41 31 24

Notes: n=47; sign=signed; rat=ratified; ac=acceded; acc=accepted
*excluding Taiwan Province of China, Macau SAR and Hong Kong SAR
**Through European Union
***USA signed CBD in 1993, but has not ratified/acceded to the convention
****Out of a total of 41 countries in the region (excluding France, Kazakhstan, Tajikistan, UK, USA, and Uzbekistan and see*above)
European Union signed the Port State Measures agreement in 2009 and approved it in 2011

Source: Modified from Funge-Smith et al. 2012
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Figure 3.1.5: Asia and the Pacific, terrestrial and marine protected areas as a proportion of national territory
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have to increase their efforts to achieve the Aichi Biodiversity 
Target 11 of conserving 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, 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. 

Protected areas usually fall under the legal jurisdiction 
of a country and are vital for conserving biodiversity 
and ecosystems. They are also generally recognized by 
international agreements such as CBD, the UNESCO World 
Heritage Convention and the Ramsar Convention. While 
the gradual improvement in protected areas can be seen 
as a positive outcome of various efforts in Asia and the 
Pacific, including the MDGs, national and multinational 
efforts should give further attention   to their sustainable 
management, including through community participation,  
equitable access to services, maintenance of species richness 
and ecological health, especially in light of increasing human 
disruption and climate change impacts, and to revenue 
generation to support essential management tasks. 

The proportion of species threatened with extinction is another 
indicator of biodiversity which is considered to be off track. 
The International Union for the Conservation of Nature 
(IUCN) Red List of Threatened Species shows an alarming 
increase in the number of threatened species in all taxonomic 
groups (IUCN 2015) (Figure 3.1.6). Many examples show that 
species can be brought back from the brink of extinction and 
their status improved through focused conservation action 
involving captive breeding, supplementary feeding, habitat 
management, and prevention of illegal poaching and trade 
(UN-MDGs 2015). 

Many Asia and the Pacific countries are signatories to CITES, 
which has the power to restrict or even ban international 
trade that is considered to endanger a species. However, 
ineffective control of international demand and illegal trade 
continue to pose a significant threat. Preventing habitat loss 

also has to be achieved through maintaining forest cover 
or preserving protected areas. Coordinated and effective 
implementation of Aichi Strategic Goal C: To improve the 
status of biodiversity by safeguarding ecosystems, species 
and genetic diversity and its targets 12, 13 and 14 and 
Sustainable Development Goal (SDG) 15 are vital to bring 
progress on-track. Consistent monitoring of progress on 
these related targets and goals in the post-2015 period is also 
advisable. 

3.1.3	 Water resources, drinking water and 
sanitation

The proportion of total water resources used is one of the 
most difficult indicators to assess because of a lack of readily 
available data. Relatively little attention was paid to overall 
water resource management during the MDG implementation 
period, since most of the focus was on achieving the targets 
related to drinking water and sanitation. Asia and the Pacific 
countries are still far behind in generating, updating and 
sharing information on their water resources. Based on the 
limited available information, the water resources of the 
region’s countries can be characterized as falling between 
abundant, with less than 20 per cent of the available resource 
being used; through approaching scarcity at 25–60 per cent 
being used; and scarce at more than 60 per cent being used 
(Figure 3.1.7).

However, this information alone cannot illustrate the 
distribution of water security challenges in the region. 
Unsustainable use of surface water and groundwater, 
pollution and climate change are major issues in Asia and 
the Pacific. The region has failed to control pollution of 
its rivers, more than 80 per cent of which are considered 
to be in poor health (ADB   and APWF 2013). Countries 
already have multiple policies on water resources as well as 
specialized ministries and departments to deal with water 
resources management. However, all policy responses for 
this issue are uncoordinated and constrained by capacity 
gaps for implementing them efficiently at the local, national, 
transboundary and international levels. A global survey 
has found that integrated water resource management, 
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which is considered vital for the successful management of 
both national and transboundary water resources, is fully 
implemented in only 15 per cent of the countries in the 
region (UNEP 2012). Other than the 1995 Mekong River 
Agreement, there are no transboundary agreements in the 
region through which countries sharing boundaries carry 
out joint planning, monitoring and evaluation exercises, and 
there are concerns about ineffective management of the 
Mekong River due to mainstream hydropower development. 

Access to safe drinking water and basic sanitation are two major 
MDG challenges that aimed to halve the population without 
access to these services by 2015. Access to safe drinking 
water was an early achiever and met its target in the region 
in 2010. By 2015, more than 90 per cent of the population in 
most Asia and the Pacific countries had access to improved 
drinking water (Figure 3.1.8). However, this hides wide 
disparities between rural and urban areas, between men 
and women, and within and between countries. Although 

Figure 3.1.6: Asia and the Pacific, threatened species

Source: IUCN 2015
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Figure 3.1.7: Asia and the Pacific, water resource use in different countries, 1990–2015

Source: UNDESA (no date) 
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The Pacific

still behind the regional average, Afghanistan, Cambodia 
and Lao PDR have made significant progress over the past 
15 years.

In contrast, the sanitation target is severely off track 
(Figure 3.1.8) despite continued efforts made by the 
international community, governments, non-governmental 
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Figure 3.1.8: Asia and the Pacific, proportion of population with access to safe drinking water (bottom) and basic sanitation 
(top)

Source: UNDESA (no date) 

organizations (NGOs), civil society, businesses and other 
stakeholders. Both drinking water and sanitation received an 
unprecedented response, and a huge amount of finance was 
diverted to achieve the targets. Funding agencies like the 
Asian Development Bank (ADB) and the World Bank have 
incorporated water and sanitation in their priority investment 
areas. Within the United Nations, a special advisory board 

on water and sanitation (UNSGAB) was established to give 
advice to the Secretary-General, and a Joint Monitoring 
Programme was entrusted with the compilation, analysis 
and dissemination of high-quality, up-to-date, consistent 
and statistically sound global, regional and country estimates 
of progress towards the targets (JMP 2015). Countries such 
as India have set up a separate ministries to address the 
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Figure 3.1.9: Asia and the Pacific, proportion of slum population (left) and net change in slum population by 2014 (right)

Source: UNDESA (no date) 

drinking water and sanitation challenges they face. Water 
supply and sanitation will undoubtedly continue to be high-
priority issues of the post-2015 development agenda if 
unfinished tasks are to be completed, and there are further 
challenges that must be addressed to achieve environmental 
sustainability, such as hygiene, wastewater management 
(including reuse, resource recovery and greenhouse gas 
mitigation), pollution control and cleaning of polluted rivers. 

The target of achieving a significant improvement in the lives 
of at least 100 million slum dwellers by 2020 was achieved 10 
years in advance. However, due to rapid urbanization and the 
rising rural-to-urban migration trend, the number of slum 

dwellers has actually increased in most countries, with some 
exceptions, including India, Cambodia and Lao PDR, where 
there has been a net decrease in the slum population (Figure 
3.1.9). Additional efforts are needed to improve conditions 
for the growing numbers of slum dwellers, especially in the 
many countries that still lag behind (UN 2015).

3.1.4	 Other cross-cutting agreements 

In addition to the MDGs, significant regional initiatives are 
also critical in achieving environmental sustainability and for 
levelling the playing field for implementation of the SDGs in 
future.
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The ASEAN Agreement on Transboundary Haze Pollution 
is an agreement between Southeast Asian nations for 
cooperative action to bring the smoke haze caused by forest 
burning under control. One of the important features of the 
agreement is that it is based on deterrence and prevention 
through closer regional and bilateral cooperation and calling 
for greater transparency and accountability on the part of 
land owners and companies rather than punitive action. In 
2015, Indonesia was the last ASEAN member to ratify the 
agreement. To address its increasing fire problems, the 
country has renewed its national forest moratorium, which 
prevents the granting of new licences to clear key forest 
areas. 

These and other important programmes and agreements to 
deal with air quality issues in the region are highlighted in 
Table 3.1.3.

Implementation of these regional agreements and INDCs 
are essential not only for climate change mitigation but also 
to prevent damages to public health caused by the release of 
short-lived climate pollutants and other toxic pollutants such 
as mercury, polycyclic aromatic hydrocarbons.

Tripartite Environment Ministers Meeting (TEMM), Japan, 
China and the Republic of Korea, which was established in 
1999, has played a key role as a regional high-level cooperation 

Table 3.1.3: Northeast and Southeast Asia, selected existing regional air pollution cooperation frameworks 

Agreements Scope Remarks

ABC Atmospheric brown clouds
•	 Global/regional

•	 Includes air and climate

EANET Acid Deposition Monitoring Network in East Asia
•	 Northeast and Southeast Asia

•	 Mainly monitoring
•	 Narrow scope

Joint Forum Joint Forum on the Atmospheric Environment in Asia and 
the Pacific
•	 Asia-wide

•	 Network of networks (UNEP)

TEMM Tripartite Environment Ministers Meeting
Northeast Asia (China, Japan, Republic of Korea)

•	 Regular meeting
•	 Collection of projects

LTP Long Range Transboundary Air Pollutants in Northeast Asia
•	 Northeast Asia (China, Japan, Republic of Korea)

•	 Research project
•	 Broader scope (but not climate)

NEASPEC Northeast Asia Subregional Programme for Environmental 
Cooperation
•	 Northeast Asia (six countries)

•	 Secretariat services provided by the United Nations 
Economic and Social Commission for Asia and the 
Pacific Subregional Office (UN ESCAP-SRO)

•	 Project based

CAA Clean Air Asia (formerly CAI-Asia)
•	 Asia-wide

•	 Multi-stakeholder partnership

AP-CAP Asia and the Pacific Clean Air Partnership •	 Network of networks (UNEP)
•	 Scientific panel on air quality

Source: Elder and Zusman 2013
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mechanism on the environment in North-East Asia. TEMM’s 
first action plan was implemented between 2010 and 2014 
and a new 5 year action plan was adopted in 2015 with nine 
priority areas such as air quality improvement, conservation 
of water and marine environment, climate change response..
There has been discussion on international cooperation 
towards the expansion of green markets and promotion of 
the green economy and environmentally sustainable cities. 
TEMM has carried out capacity-building projects that include 
ecological conservation in northwestern China, a joint 
environmental education project, a tripartite environmental 
education network, and a freshwater pollution prevention 
project.

The area of resource use and efficiency was missing from the 
MDGs and many relevant agreements such as the Basel, 
Stockholm and Rotterdam Conventions and UNFCCC. A 
lagging policy response on improving resource use and 
efficiency at the global level is caused by a complex set 
of factors. Among others, Asia and the Pacific’s regional 
diversity is an important determinant because the bulk of 
production and consumption is concentrated in a handful of 
resource-hungry economies including Australia, China, India, 
Indonesia, Japan, Malaysia, Republic of Korea, Thailand 
and Viet Nam (UNEP 2013). Most of these countries have 
undertaken unilateral resource efficiency strategies and 
plans, for economic reasons, to minimize wastes and protect 
the environment within their territory. 

Commitments to sustainable consumption and production 
in the 1992 United Nations Conference on Environment and 
Development’s Agenda 21 and the Johannesburg Plan of 
Implementation, and adoption of the 10-Year Framework 
of Programmes (10YFP) on sustainable consumption and 
production, can be considered a global recognition of the 
need for resource efficiency. Sustainable waste management, 
promotion of reduce, reuse and recycle (3Rs), adoption of 
sustainable lifestyles and a life-cycle approach are some 
of the policy tools being employed by various countries 
at different levels. In the aftermath of the 2008 economic 
crisis, pursuit of a green economy has become a spotlight of 
policy discussion and was a notable outcome of the Rio+20 

United Nations Conference on Sustainable Development’s 
The Future We Want. Increasing regional integration such as 
ASEAN+3, TEMM, the South Asian Association for Regional 
Cooperation (SAARC), Bay of Bengal Initiative for Multi-
Sectoral Technical and Economic Cooperation (BIMSTEC), 
Greater Mekong Subregion (GMS), Pacific Islands Forum 
(PIF), Asia Pacific Economic Cooperation (APEC), Economic 
Cooperation Organization (ECO), and Trans-Pacific 
Partnership (TPP), can be used as formal mechanisms to 
strengthen the promotion of region-wide green integration. 

In Asia and the Pacific, the green growth agenda is 
encouraging governments to shift unsustainable production 
and consumption patterns on to more sustainable pathways. 
These policies may appear in different forms, but in essence 
they signal a transformative change to reduce pressures 
on the environment and improve resource efficiency by 
promoting sustainable consumption and production, the 3Rs, 
sustainable energy for all, a low-carbon pathway, changing 
to low-impact lifestyles and leapfrogging to a circular 
economy. Examples that indicate shifting regional priorities 
towards a resource-efficient society include the 2010 
Ministerial declaration on environment and development in 
Asia and the Pacific, the Sustainable 3R Goals for Asia and 
the Pacific for 2013–2023, the 2009 Manila Declaration on 
Green Industry in Asia, and the 2007 ASEAN Declaration on 
Environmental Sustainability. 

A rapid transition from a traditional to a green economy 
requires all agreements to be respected and stronger policy 
instruments to be introduced. While the development 
of legal frameworks and international cooperation for 
improving resource efficiency in Asia and the Pacific are 
moving forward, challenges remain with respect to policy 
implementation and systems operation (IGES 2012). 
Resource efficiency aspects are conceptually well reflected 
in the national strategies of emerging economies such as 
Indonesia, Malaysia, Philippines, Thailand and Viet Nam, but 
concrete resource efficiency policies similar to those of China, 
Japan or the European Union (EU) Member States have 
not yet been developed (Aoki-Suzuki 2016). Green policies 
could provide incentives such as new market opportunities, 
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for example fuel-efficient vehicles, as well as disincentives 
for less resource-efficient production systems; and could 
minimize market risk, for example new kinds of taxes for 
non-compliance and restrictions on the abstraction and 
transport of particular raw materials. Further, the concept 
of a green economy could also encompass environmental 
and social considerations such as those related to 
sustainable consumption and production or corporate social 
responsibility. 

Extreme events and disasters are on the rise across the 
region, and climate change is making all these extreme 
events the new normal. Alarmed by the increasing frequency 
and intensity of damaging natural disasters, policy-makers 
in the region have been formulating a high level of policy 
responses. Among them, the Hyogo Framework for Action 
2005–2015 (HFA) aimed to establish more systematic 
action to identify disaster risks and build national and local 
resilience so as to decrease vulnerability. 

The number of countries reporting on implementation 
increased during the term of the HFA to reach 36 in 2013. The 
growing interest and efforts of governments in the region 
to address vulnerability to natural hazards and extreme 
weather have resulted in significant progress with disaster 
risk reduction through the establishment of national and 
regional plans. Starting in 2015, the Sendai Framework for 
Disaster Risk Reduction 2015–2030 (UNISDR 2015) and the 
SDGs will be a new driving force to implement disaster risk 
reduction measures. Disaster risk has also been receiving 
significant attention at UNFCCC processes. Building on 
previous COP decisions, adaptation and loss/damage are two 
crucial areas covered by the COP 21 Paris Agreement, aimed 
at strengthening the ability of countries to respectively deal 
with and recover from the adverse effects of climate change. 

3.1.5	 Transformative agenda for post-2015

Globalization, revolutions in information technology and 
mobility, and improved regional-level cooperation have 
enabled the cross-fertilization of ideas and approaches and 
their transfer from one territory to another. The region has 

benefited significantly from such improved connectivity to 
raise environmental awareness and take collective action. 
The region has seen major improvements in the formulation 
of environmental policies and plans, with most countries 
having dedicated ministries or departments to deal with 
environmental issues such as monitoring and conducting 
environmental impact assessments of development 
plans, and to establish regulations to prevent unwanted 
environmental problems. However, some countries, 
especially those in transition, have experienced a large gap 
between greater environmental awareness and efforts to 
address existing and new kinds of environmental problems. 

Coordination and efficient mobilization of resources need to 
be given high priority post-2015, for which a reassessment of 
environmental goals and targets will be necessary, together 
with a forward-looking perspective based on integrated 
approaches that can become a basis for planning and 
implementation. Such an integrated mechanism should use, 
as far as possible, new concepts such as the green economy, 
ecosystem-based approaches, synergies between disaster 
risk reduction and climate change adaptation such as 
mitigating floods through groundwater recharge, low-carbon 
policies and enhanced regional cooperation on common 
environmental issues such as transboundary pollution of air 
and water, marine resource protection, biosafety regulations 
on the product development and trading of genetically 
modified (GM) crops and animals, resource efficiency across 
the supply chain, and the 3Rs.

A range of MEAs, sub-regional and national agreements 
and policies also address specific thematic issues on natural 
resources, for example the CBD and its Strategic Plan for 
Biodiversity 2011–2020, including the Aichi Biodiversity 
Targets, the 1986 Noumea Convention, the 2007 ASEAN 
Declaration on Environmental Sustainability, the Asia 
Pacific Water Forum, UNCCD, the 2002 ASEAN Agreement 
on Transboundary Haze Pollution, and UNFCCC. Countries 
party to these agreements generally have separate 
national policies and implementation mechanisms for the 
management of natural resources. Individual country abilities 
to mainstream their existing natural resource management 



Po
lic

ie
s,

 G
oa

ls
 a

nd
 O

bj
ec

tiv
es

133

plans and strategies with the related SDGs and targets will 
be crucial for maximizing the impact of policies for achieving 
environmental sustainability. There is also a need to boost 
finances and resources significantly to develop environmental 
statistical capacity in the region, which has received less than 
1 per cent of the allocated funds for developing statistical 
capacity across several areas. The role of national councils 
for sustainable development, the Network for Integrated 
Planning and Sustainable Development Strategies-Asia and 
Pacific (SDplanNet-AP) and similar bodies will also be crucial 
to boost capacity for successful implementation of the 
SDGs. The active role of United Nations bodies in the region, 
such as the UNEP Regional Office for Asia and the Pacific and 
UN ESCAP, will also be necessary for coherent, efficient and 
effective implementation of the SDGs. Further, citizens and 
the private sector should be mobilized by adequate space 
within government or in UN-led programmes and initiatives.

3.2	 Success stories
The international and regional agreements outlined in 
Section 3.1 are extremely important as statements of 
collective policy intent in the region. Just as important, 

however, are the policies that have been adopted by 
individual countries. Table 3.2.1 captures some effective 
policies and interventions for sustainable development that 
were initiated at the national level.

3.2.1	 Improving access to basic services 

Affordable health care can improve quality of life significantly. 
Thailand’s Universal Coverage Health Scheme has 
successfully reduced individual health expenses, particularly 
among the poor, and increased coverage to 99 per cent of 
the population (UNDP 2012a). The share of public health-
care expenditure in total government health expenditure 
increased from 56 per cent in 2001 to 80 per cent in 2013 (T. 
Mongkhonvanit et al 2016)  (Figure 3.2.1).

The Malaysian government built up stakes in the commercial 
health-care sector in order to direct limited health-care 
resources to poorer citizens. The government subsidy was 
estimated at 55 per cent of total health-care spending (WHO 
2013). India’s National Rural Health Mission has been able 
to provide financial resources to local governments and 
strengthen last-mile health service delivery, train human 

Key Messages

There are promising initiatives by countries in the region to address environmental challenges which also have the 
potential to be tailored, up scaled and replicated. 

•	 Policy focus to meet the MDGs in South and Southeast Asia has been the provision of improved and affordable 
health care, improve food security and thereby reducing extreme hunger and malnutrition. 

•	 Resource use efficiency has been achieved through policies through various policies and initiatives. 
•	 There has been increase in application of market based instruments with in addressing various environmental 

challenges.
•	 Joint forest management committees and community-based forest management have successfully restored 

forest ecosystems while maintaining the livelihoods of the poor and marginalized. 
•	 Local awareness raising and capacity building for disaster risk reduction is common.

Sustainability of the success stories is contingent to the nexus of innovative developmental policies and environmental 
health of the region.
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resources, and adopt innovative interventions to address 
state-specific health needs. 

Bhutan’s national health policy holds a prominent place in the 
country’s economic development, with health expenditure 
at 7–11 per cent of total government expenditure. The 
policy aims to improve the delivery of health services 
and supply of related human resources, health research 
and information, affordable access to medical products, 
vaccines and technologies, health financing and leadership 
and governance (Bhutan, Ministry of Health 2012). Lao 
PDR introduced four different health financing schemes, 
including a social security organization scheme for salaried 
professionals working in the private sector, state authority 
for social security for civil servants, community-based health 
insurance for people working in the informal sector, and a 
health equity fund for the poor (WHO 2014). 

Cambodia, through a community-led total sanitation 
initiative, has motivated citizens to construct their own 
sanitation infrastructure without depending on support from 
external sources (UNDP 2012a). In the Philippines, Family-
based Actions for Children and their Environs in the Slums 
identified targets and actions that helped provide sanitation 
solutions to families at community and city levels. More than 
600 children living in 15 slums in the Philippines were direct 
beneficiaries and the improvement in their quality of life 
ranged from 20 to 80 per cent. This project was replicated 
in 86 villages and 16 additional cities in 2009 (UNDP 2012b).

The Metropolitan Manila Development Authority’s Lingap sa 
Barangay programme aims to improve ecological balance in 
various communities within its jurisdiction, in coordination 
with local government units (ANMC 2015). Bangladesh’s 
pro-poor and gender-sensitive food policy has helped to 

Table 3.2.1: Asia and the Pacific, select list of policies and interventions for sustainable development

Country/region Sector Name of policy/program Impact/success

Bangladesh Food National Food Security 
Policy

Increased yield, reduced import dependency

Cambodia Health and sanitation 
(rural)

Community-led Total 
Sanitation

Reduction in open defecation 

China Energy and 
environment

Circular Economy 
Promotion Law

Reduction in energy intensity, industrial water 
consumption per unit of production, increased industrial 
solid waste recycling rate

India Forest Forest Conservation Act, 
1980 

Reduced deforestation 

India Renewable energy Jawaharlal Nehru National 
Solar Mission 

Substantial increase in solar power generation capacity

Pacific islands Environment South Pacific Applied 
Geoscience Commission

Increased technical understanding, improved disaster 
risk finance and insurance 

Republic of Korea Energy and 
environment

Framework Act on Low 
Carbon Green Growth

Reduction in energy intensity, increased investments in 
green technology

Singapore Building and 
construction 

Green Building Masterplan 30% of buildings achieving green mark

Thailand Health Universal Coverage Health 
Scheme

Increased coverage, reduction in out-of-pocket expenses

Source: UNEP
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eradicate extreme poverty. Bangladesh also developed an 
investment plan for the promotion of agriculture to address 
food and nutritional security (UNDP 2013). 

Bangladesh introduced the National Policy for Women’s 
Advancement 2011 to improve gender parity through human 
development for women (Bangladesh, Ministry of Planning 
2012). Fiji’s education ministry introduced a free bus-fare 
initiative to encourage parents from low-income groups 
to send their children to school. This scheme has benefited 
many children in remote areas, thus helping Fiji towards 
achieving universal education (Vainerere 2010).

3.2.2	 Promoting the efficient use of resources 
China, through the 11th Five-Year Plan for Social and Economic 
Development (FYP 2006–2010), embraced a growth that is 
more sustainable and promotes the efficient use of resources 
(World Bank 2009). The 11th FYP set a target of a 20 per cent 
reduction in energy intensity, 10 per cent reduction in annual 
sulphur dioxide and carbon dioxide emissions, 30 per cent 
reduction in water consumption per unit of industrial added 
value, and an increase in the recycling rate for industrial solid 
waste to 60 per cent. China continued and broadened these 
targets in its 12th FYP (2011–2015). 

Japan has introduced a series of resource efficiency policies 
and laws in areas such as the 3Rs and the Fundamental Law 
for Establishing a Sound Material-Cycle Society (2003), 
Virtuous Circle for Environment and Economy in Japan 2025, 
and Japan’s Strategy for a Sustainable Society 2007 (Bahn-
Walkowiak et al. 2008).

For encouraging the design and construction of 
environmentally friendly buildings, the Singapore 
government has implemented its Green Building Masterplan 
– and launched the Green Mark Scheme in 2005. A national 
target has been set for 80 per cent of buildings to achieve the 
Green Mark by 2030. More than 30 per cent of buildings had 
already achieved Building and Construction Authority Green 
Mark standard by early 2016. 

3.2.3	 Improving environmental quality

India granted exemption from customs and excise duties on 
domestic production and import of capital goods for phasing-
out the use of ozone-depleting substances in projects 
funded by the Multilateral Fund for the Implementation of 
the Montreal Protocol (MLF). Further, it extended the phase-
out of ozone-depleting substances for projects that are not 
supported by the MLF (India, Ministry of Enviroment and 
Forests and Climate Change 2008). 

Figure 3.2.1: Thailand, general government expenditure on 
health and total health expenditure

GGH = general government expenditure on health. OOP = out-of-pocket. 
THE = total health expenditure. GGH and other in constant 2005 USD.
Source: Hanvoravongchai 2013
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Singapore introduced a multi-pronged approach for 
phasing out the consumption of ozone-depleting 
substances. Licences are required for the import and export 
of such controlled substances, and certain prohibited 
ones – including chlorofluorocarbons (CFCs), halons and 
hydrobromofluorocarbons (HBFCs) – can only be imported 
if they are meant for re-export (Singapore, National 
Environment Agency 2015). 

3.2.4	 Market instruments

China set an ambitious goal to reduce carbon dioxide 
emissions per unit of GDP by 40–45 per cent below 2005 
levels by 2020, and to increase forest cover by 40 million 
hectares. Between 2012 and 2015, Asia witnessed the 
establishment of nine new emissions trading systems (ICAP 
2015). China’s seven pilot emissions trading systems will 
help it to initiate a nation-wide emission trading system as 
early as 2016. (Andersen et al. 2012). The Republic of Korea’s 
emissions trading system came into effect in January 2015, 
the world’s biggest after the EU Emissions Trading System. 
The Maldives has planned to become carbon neutral by 2020 
(Nachmany el al 2015). In 2010 Iran launched its targeted 
subsidy reform programme on fossil fuels, which reduced 
the subsidy bill by USD60 billion (1012). 

India launched the Jawaharlal Nehru National Solar Mission 
programme in 2010 with the aim of generating 20 gigawatts 
of solar power by 2022, further revised to 100 gigawatts in 
2015. Also in 2010, the government introduced the National 
Clean Energy Fund for the promotion of renewable energy, 
imposing a levy of INR50 (USD0.8) per tonne on domestic 
production and import of coal, revised to INR200 (USD3.2) 
per tonne in 2015 (India, Ministry of Finance 2015) (Figure 
3.2.2).

Asia and the Pacific countries are using integrated 
environmental performance measurement for creating 
sub-national environmental performance indicators (EPI) 
to improve tracking of policy implementation. Malaysia, for 
example, has developed two iterations of a state-level EPI. 

Figure 3.2.2: India, annual growth in installed renewable 
energy generation capacity, 2007–2015

Source: India, Ministry of New and Renewable Energy 2015
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China and Viet Nam both completed feasibility assessments 
to identify gaps in existing measurement frameworks, 
monitoring systems and policies at the sub-national level 
(Hsu and Zomer 2015). In 2012, India’s Planning Commission 
released its first national EPI report, a multi-indicator, state-
by-state assessment of environmental quality and policy. 

3.2.5	 Conserving natural ecosystems 

A number of countries, particularly in South and Southeast 
Asia, have established Joint Forest Management 
Committees and Community-based Forest Management 
and Forest User Groups for sustainable forest management, 
thereby decoupling forest ecosystem loss from economic 
development. The UN-REDD programme undertakes 
quantification, reports and verification that help smaller 
island nations to benefit from updated geographic 
information and data management systems, improve 
their capacity and have better access to multi-stakeholder 
networks addressing issues related to forests such as climate 
change.
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In Viet Nam’s Province of Lam Dong (Figure 3.2.3), forest-
based ecosystem payment helped to improve the quality 
of life of more than 40 000 rural poor and helped to 
conserve more than 200 000 hectares of forest. The forest 
scheme charges operators and downstream utilities for 
upstream water regulation, soil conservation and landscape 

preservation. Successful replication of this scheme in 
other parts of Viet Nam would strengthen national plans 
to conserve forests and biodiversity, at the same time 
encouraging the participation of local communities (UNEP 
2011). 

Figure 3.2.3: Viet Nam, improving forest management in Lam Dong Province
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The ecosystem approach to fisheries management of 
the Coral Triangle Initiative for Coral Reefs, Fisheries, and 
Food Security (CTI-CFF) helps protect a substantial area 
of ocean ecosystems in the Indo-Pacific and has strong 
political support from the relevant governments. Healthy 
coastal ecosystems are important for aquaculture, fisheries 
and forests and provide a source of income for coastal 
populations through eco-tourism and agriculture. They also 
act as potential buffer zones during extreme weather events, 
preventing coastal erosion and salt-water intrusion. The 
Green Coast Project is one such initiative implemented in 
India, Indonesia, Malaysia, Sri Lanka and Thailand, with the 
objective of restoring livelihoods and improving resilience to 
the impacts of climate change. 

East Kolkata Wetlands was a threatened Ramsar site in 
Eastern India. Based on the Biorights model, the shrinking 
of the wetland has been reversed, with prevention of habitat 
loss (Dey 2010). 

In 2007, Brunei, Indonesia and Malaysia launched the 
Heart of Borneo initiative with the objective of preserving 
the biodiversity of one of the largest islands in the world, 
accounting for almost 6 per cent of global biodiversity in 
tropical forests. The initiative benefited people relying on the 
tropical forest for their livelihoods, while helping sustainable 
management of forests and land use (WWF 2015).

The countries of the Greater Mekong sub-region launched 
a Core Environment Programme to address the increasing 
environmental pressure arising from economic growth. The 
Asian Development Bank administers the programme, but 
it is managed by the respective environment ministries, 
with a working group ensuring effective implementation of 
environmentally friendly and climate-resilient goals (ADB 
2015). A Climate Change and Adaptation Initiative (CCAI) 
was established by the Mekong River Commission for 
strengthening and sharing adaptive capacity and resilience 
in the Mekong countries (Mekong River Commission 2015).

To promote the sustainable use of shared marine resources, 
eight countries (Bangladesh, India, Indonesia, Malaysia, 

Maldives, Myanmar, Sri Lanka and Thailand), established the 
Bay of Bengal Large Marine Ecosystem project. It is supported 
by the Global Environment Facility (GEF) and the FAO, 
amongst other international organizations (BOBLME 2015). 

Beginning in the 1970s, a long-term, massive afforestation 
programme, due to run to 2050, was initiated to prevent 
the expansion of the Gobi Desert and fight desertification 
in northern China. Despite the success of planting 36 
million hectares of new forest across approximately 4 500 
kilometres of northern China, however, positive effects 
are still in question due to the planting of non-native tree 
species, little abatement of yellow dust storms and overuse 
of groundwater in arid lands (O’Connor and Ford 2014; Wang 
et al. 2010).

New agricultural practices that help retain water and 
soil nutrients and support biological soil processes in the 
Indo-Gangetic Plains of South Asia (which are relatively 
ecologically sound), are now being pushed by the state 
agricultural universities and departments. There is increased 
awareness among farmers of the benefits of zero-tillage and 
maintaining residue cover on the soil (Hobbs et al. 2006). 
Organic agriculture has had a strong response from farmers 
in India, as evident from the increase in the area under 
organic management from 42 000 hectares to more than 1 
million hectares between 2003 and 2010 (India, Ministy of 
Agriculture and Famers Welfare 2015). 

3.2.6	 Addressing vulnerability 

Spreading periodic national and local disaster risk 
reduction plans

Many countries in the region have successfully developed 
national frameworks and roadmaps for disaster risk reduction 
in light of the Sendai Framework for Disaster Risk Reduction 
2015–2030 (Figure 3.2.4), and put substantial effort into 
multi-hazard management and public dissemination 
processes. Thailand, for instance, has developed a Master 
Plan for Prevention and Relief of Drought and a Strategic 
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Figure 3.2.4: Northeast Asia, Southeast Asia and the Pacific, disaster risk reduction

Source: USAID 2012
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National Action Plan on Disaster Risk Reduction 2010–2019. 
Countries including China, India, Iran, Japan and Republic of 
Korea have incorporated the theme into the school curricula 
at all levels of educational systems. 

3.2.7	 Much closer attention to socio-economic 
damage

It is important to undertake local-level disaster initiatives 
since inputs from the local level will improve national disaster 
management policy. The Local Government Self-Assessment 
Tool (LG-SAT), launched in 2012, is a key tool to review and 
plan disaster risk reduction efforts (UNISDR 2013).

The United Nations Development Programme (UNDP) and 
the Secretariat of the International Strategy for Disaster 
Reduction have jointly undertaken a pilot exercise in selected 
Asian countries to identify indicators and illustrative disaster 
risk reduction targets. It has provided important insights into 
how targets and indicators can play a crucial role in ensuring 
that the SDGs and the post-2015 framework for disaster risk 
reduction are effectively aligned (WWF 2015).

3.2.8	 Reducing environment-related health risks
The World Health Organization (WHO) has suggested the 
promotion of a health-in-all policy which has been successfully 
promoted in Thailand. It is an effective and efficient tool for 
addressing health issues linked to air pollution and pesticide 
contamination in agriculture, amongst other environmental 
problems (UNEP 2015). 

To address future vulnerability to climate change, Cambodia 
introduced its National Adaptation Programme of Action 
to Climate Change in 2006. The key objective is to have 
a framework that will guide, coordinate and implement 
adaptation initiatives based on a participatory approach 
by ministries, departments and other stakeholders. It 
would also help in prioritizing projects. The National Health 
Strategy also aims to reduce the number of malaria cases and 
corresponding deaths (Cambodia, Ministry of Enviroment 
2006).

The National Environmental Health Action Plan of the 
Philippines promotes collaboration between communities 
to improve environmental impacts on health. Key sectoral 
issues include solid waste, water and air pollution, use of toxic 
and hazardous substances and their impact, occupational 
health, food safety and sanitation (Philippines, Department 
of Health 2010). 

Key Messages

    The complex mix of geographic, environmental, political, economic and social issues across Asia and the Pacific 
has often generated tangled environmental issues, which require improved sub-regional cooperation. 

•	 Many countries have successfully established adequate policies and governance frameworks, but the outcomes 
from policy implementation still need continual effort and capacity building at all levels.

•	 Sound scientific knowledge and analysis will support and provide collaborative mechanisms to solve shared 
problems. 

•	 Strong governance and institutional capacity is another major condition for producing a well-implemented and 
inclusive framework. 

•	 Efficient and comprehensive resource mobilization for trans-boundary issues should promote stronger collective 
action.
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3.3	 Enabling conditions

Led by China and India, the Asia and the Pacific region has 
recently become one of the fastest growing in the world, 
resulting in large-scale environmental impacts across various 
sectors. Rapid urbanization has raised concerns regarding air 
and water pollution, congestion in cities and degradation of 
land, forests and other natural resources. Sustainable long-
term growth will be at risk unless countries are able to combat 
the environmental consequences of growth and reverse the 
trend towards increasing environmental impacts. Although 
adequate policies and governance mechanisms are being 
established in most countries, many challenges face their 
implementation. 

The region has a great diversity of systems and mechanisms in 
its institutions for environmental governance, framing of laws 
and norms, and processes of public participation in decision 
making. Diverse political structures across countries in the 
region often lack a good balance between centralized and 
decentralized approaches and engagement of stakeholders 
in implementation, with often inadequate engagement of 
experts, and compartmentalized policies with limited or no 
flexibility. Performance of regional initiatives often fails to 
match intended outcomes, sometimes due to inadequate 
human resource capacity, lack of financial resources, poor 
implementation, and lack of mainstreaming into larger 
economic development and poverty alleviation policies 
and programmes. Short-term (two- to five-year) external 
funding of regional initiatives also constrains assistance in 
dealing with long-term goals and institutionalizing change.

Significant national variations with regard to the performance 
of a range of environmental, social and economic indicators 
urgently need to be addressed. Such disparities can be 
critical, with some countries lagging behind or making little 
progress. These gaps, including in developed countries in 
the region, can result in regional and environmental issues 
with important transboundary effects not being taken into 
account. Transboundary issues such as resource sharing, air 
pollution and water management need adequate attention 
from the countries in the region. Chronic issues, such as 

natural disasters, increasing vulnerability and climate 
change, will also create more challenges to all countries, 
and these call for effective policy tools and instruments to 
overcome threats to human life and livelihood, crops and 
livestock, private property and public infrastructure.

3.3.1	 Encouraging climate change adaptation as a 
main pillar of sustainable development

Putting local climate change adaptation policy 
upfront

Despite the region’s many successes in establishing climate 
change policies at the national level, the amount of carbon 
emissions is still increasing in most sub-regions as a result of 
rapid economic development and human activity (UN 2015). 
Many global and regional programmes such as the Green 
Economy Initiative, Clean Development Mechanism, Low-
Carbon City, Kyoto Protocol and Montreal Protocol, aim to 
encourage low-carbon development to control emissions 
at mainly national levels, but extending these to develop 
climate change adaptation policies at the sub-regional or 
local level is a new challenge in the region. 

For the successful establishment and adoption of such policies 
at the local level, a series of combined support mechanisms is 
needed in the form of effective policy, improved institutional 
capacity and governance mechanisms, financial incentives 
and scientific know-how. In most countries, the revision 
and establishment of legislation usually takes a long time, 
and the disparity of ministerial power across government 
structures often prevents environment and climate change 
issues from being incorporated into national and local 
development plans (Zhang 2015).

More targets to achieve in the SDGs; stronger 
institutional capacity required

Since many of the sustainable development goals have 
clear linkages to environmental sustainability, the future 
developmental policies to be coming up in the next 15 years 



G
EO

-6
 R
eg
io
na
l A
ss
es
sm
en
t f
or
 A
si
a 
an
d 
th
e 
Pa
ci
fic

142

in the region will be a substantial driver towards addressing 
environmental challenges. Diverse and plentiful existing 
natural and human environments may hamper harmonized 
cooperation within some countries, so new or revised 
environmental programmes to establish collective efforts 
and meet the SDGs will be needed to improve environmental 
quality in the region (UNEP 2015). 

3.3.2	 Providing a platform for developing and 
sharing sound scientific knowledge and 
analysis

Better scientific base for identifying multi-risk 
hazards

Multi-risk hazards that affect people’s well-being are getting 
more complex to manage. Limited national progress reports 
under the Hyogo Framework for Action 2005–2015 addressed 
multi-risks hazards, but insufficiently for the local level. As 
the impacts of disasters are mostly felt locally, there must be 
a stronger focus on how to better understand and address 
mainstreaming at the neighbourhood level. Local disaster 
offices, collaborating with the national disaster office, 
continuously need to capture local conditions and develop 
their own plan, taking complex local situations into account. 
National offices also need to capture this information more 
accurately for lessons learned and best practice, and share it 
with all stakeholders and other countries. Coordination and 
partnerships between stakeholders – governmental and non-
governmental, including UN agencies, NGOs, donors and 
the private sector – also need to be strengthened to avoid 
gaps, duplication and ad hoc decision-making to maximize 
the impact of mainstreaming. The Hyogo Framework for 
Action substantially incorporated considerations related to 
the potential impacts of multiple hazards, including natural 
and human-induced disasters and industrial accidents and 
conflicts, in mainstreaming climate change agreements 
on adaptation, disaster risk reduction and sustainable 
development. In the post-2015 agenda, implementation of 
the Sendai Framework for Disaster Risk Reduction 2015–
2030 and the SDGs with a holistic approach encompassing 

both natural and human-induced disasters would provide 
countries with a more effective way to address the risks 
faced by communities and build resilience to withstand and 
recover from shocks.

Incorporated or total management of risk 
management policy tools

Natural disasters often transcend national borders and 
overwhelm the capacities of individual countries to 
manage them. Most countries in the region have limited 
financial resources and physical resilience (UNISDR 2014). 
Furthermore, the level of preparedness and prevention 
varies from country to country and regional cooperation 
does not exist to the extent necessary. Because of this high 
vulnerability and the relatively small size of many Asia and 
the Pacific countries, particularly in Southeast Asia, it would 
be more efficient and economically prudent for countries 
to cooperate in the areas of civil protection and disaster 
preparedness and prevention. With the aim of reducing the 
sub-region’s vulnerability to disasters, the World Bank and 
United Nations International Strategy for Disaster Reduction, 
through the Global Facility for Disaster Risk Reduction and 
in collaboration with other international partners, have 
started support for implementing the ASEAN Agreement 
for Disaster Management Emergency Response (AADMER) 
to promote sustainable development in the ASEAN region. 
The AADMER is a regional legally binding agreement that 
binds ASEAN Member States together to promote regional 
cooperation and collaboration in reducing disaster losses 
and intensifying joint emergency response. 

3.3.3	 Ensuring governance coherence across 
different levels of government

Promote and support cross-sectoral and integrated 
land-use management

As pressures on deforestation been increased in the last 
decade, the region needs to improve cross-sectoral and 
integrated land-use management at all levels. Few countries 
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have adequate institutional capacity or financial and human 
resources to improve cross-sectoral land-use planning, and 
most of the developing and least developed countries in 
the region need to address growing land-related conflict. 
Integrated land-use policies need to be developed to resolve 
such conflict, which is driven by factors such as the desire to 
improve living conditions in the face of poverty and uncertain 
food supply and fuel security, the need to achieve economic 
development, illegal logging and land conversion, and the 
need to promote sustainable resource use.

A collective and inclusive approach to major 
environmental issues 

Since economic activities have direct and indirect impacts 
on various natural resources and the environment, most 
environmental elements are tightly inter-related and involve 
dynamic human components. Policies that are particularly 

cross-sectoral and able to address natural resource 
degradation will play a very important role in the region (UN-
REDD 2011). 

The Green Economy Initiative is a collective and inclusive 
economic development approach that aims to generate 
growth and human well-being through sound resource 
use and energy efficiency. However, few collective green 
economy programmes reach down to the national or local 
level. 

Poor air quality seriously affects human health in the region, 
requiring more effort to achieve substantial improvement 
through collective and inclusive policy instruments. 
Consistent and systematic monitoring and evaluation of 
air quality is needed, together with proper and applicable 
guidelines linked to building material controls and land-use 
regulations for indoor air, while proper transport planning 

Credit:  Shutterstock/ De Visu
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and fuel management policy need to be incorporated into the 
management of outdoor air quality. In most cases, air-quality 
monitoring and evaluation are cross-sectional and regional, 
so regionally cooperative plans to reduce air pollutants in the 
sub-regions should be encouraged and integrated with other 
closely related sectors. 

In order to address climate change and air quality, renewable 
energy technology, in both innovation and policy, must 
be sought tirelessly across the region and adequately 
backed by policies and incentives. The development of an 
enabling entrepreneurial climate and of replicable cost-
competitive technologies is desirable. The development and 
sustainable application of smart grids for sustainable cities 
and communities is one of the most promising trends in the 
Asia and the Pacific region, led by a number of countries 
including Australia, Japan, New Zealand, Republic of Korea 
and Singapore. It is imperative to actively promote these 
good examples with international collaboration and joint 
efforts to halt the rising trend in air pollution and reduce the 
impacts of climate change.

Comprehensive and systematic local management 
tools to reduce water resource stress

Good governance in water management is critical to securing 
water resources, quality and efficient use. Policies in the water 
sector do not solely apply to water demand and supply; policy 
tools must be integrated with other sectors including land-
use planning, agriculture and energy. Localized water quality 
and pollution management needs to ensure the sustainable 
use of water resources, and a high level of participation by 
stakeholders and decision makers is expected to empower 
sustainable water use (WWWAP 2012).

Important regional bodies such as UN-Water, UN ESCAP, 
the Asia Pacific Water Forum, Asian Development Bank 
(ADB), UNEP, Global Water Partnership, Network of 
Asian River Basin Organizations and Water Environment 
Partnership in Asia can assist countries to achieve water 
security by promoting access to safer freshwater resources 
and sanitation, conservation, reuse, recycling, rainwater 

harvesting, sustainable groundwater extraction, improved 
technology for wastewater management and restoring and 
enhancing ecosystem services through regional cooperation 
(including transboundary initiatives and interagency working 
groups), use of traditional knowledge, and management with 
community participation. The water-food-energy nexus, 
highlighting synergies and trade-offs between each resource, 
is a useful approach to their management. Linking climate 
change and natural disaster policy is particularly important 
for countries that share water resources across boundaries 
and experience frequent flood damage (Middleton and Dore 
2015; ADB 2012). Policy tools to encourage legal dialogue 
and capacity building to form regional conventions are 
needed to provide a common management system with 
transparency and security (Brander et al. 2012).

The complex mix of geographic, environmental, political, 
economic and social issues across Asia and the Pacific has 
often generated tangled environmental issues, which require 
improved sub-regional cooperation. Various multilateral 
environmental goals have identified the need to act in a 
more focussed manner. The responses towards addressing 
those goals have been mixed and the countries have faced 
implementation challenges. However the new agreements and 
the success stories create lot of opportunities and directions for 
the countries to minimize the widening gap between policies 
and their implementation. Sustainability of the success stories 
is contingent to the nexus of innovative developmental policies 
and environmental health of the region. 

Globalization, revolutions in information technology, 
mobility and improving regional-level cooperation have 
enabled cross-fertilization of ideas, approaches, and policy 
tools and enabled their transfer from one territory to another. 
The mobilization of resources should not be limited to 
financial funds, but should incorporate technology, skills and 
know-how (IGES 2012; SPREP 2012). In the past the region 
has benefited significantly from improved connectivity to 
enhance environmental awareness and undertake collective 
action and the momentum needs to continue with renewed 
vigour in the future.

Credit: Shutterstock /Vaclav Volrab�

See references for Chapter 3
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Chapter   4

Megatrends, Emerging Issues and Outlooks
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 Credit: Shutterstock/ Ozphotoguy

As with past Global Environment Outlooks (GEOs), 
once the current state of the environment and 
policy response is assessed, it is important to look at 

possible policy pathways to a more sustainable future. With 
recent developments at the international level in late 2015, 
namely the adoption of the Sustainable Development Goals 
(SDGs) and the Paris Agreement, this sustainable future is 
more easily defined. 

The GEO series became more quantitative as it evolved 
from GEO-1 through GEO-4; GEO-5 was the first to include 
regional assessments focusing on policies; and GEO-6 is 
the first to include a regional outlook. This outlook uses a 
qualitative approach, similar to that of GEO-5, but at the 
regional scale. 

This chapter has four main parts. Section 4.1 reviews 
previous similar outlooks. Section 4.2 provides a macro-level 
discussion of pressures and outlooks for elements such as 
population, natural capital, infrastructure development, and 
natural disasters and risks. Section 4.3 surveys important 
emerging issues. Section 4.4 reviews regional and sub-
regional outlooks, and finally the last section 4.5 discusses 
transformative pathways and the SDGs. 

4.1	 Review of major regional outlooks 

The review of major outlooks relevant to the region 
indicates that economic factors are the principal drivers of 
environmental outcomes. The Asian Development Bank’s 
(ADB) Asian Century outlook has two pathways: (i) Asian 
century, which assumes that the fast-growing economies 
that are already converging with best global practice will 
continue on this trajectory, while the more modest-growth 
economies will become “convergers” by 2020; and (ii) the 
middle-income trap, in which the fast-growing converging 
economies become economically trapped in the next 5–10 
years, essentially following the pattern of Latin America, 
either stuck at low growth rates or having bursts of growth 
followed by periods of stagnation or even decline. 

Food security has five scenarios: improved agricultural 
productivity; increased rice self-sufficiency; increased rice 
self-sufficiency alongside improved agricultural productivity; 
increased rice self-sufficiency accompanied by retaliatory 
tariffs from a key rice exporter; and natural disasters harming 
land productivity (Strutt and Nelgen 2013). 

Key Messages

•	 Asia and the Pacific countries are increasingly aware of the importance of a healthy environment for the 
sustainable development of their economies and societies. 

•	 However, accelerating environmental degradation and natural resource depletion are undermining the region’s 
potential to achieve this ambition. 

•	 The region’s great diversity offers an opportunity to address these problems, build resilience and create 
sustainable prosperity for today’s populations and future generations.

•	 These opportunities include solutions based on smart cities, renewable  energy, the data revolution, and a 
more holistic and integrated approach based on the SDGs.
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Trade agreement outlooks and the environment

Several outlooks have studied the impacts of trade 
agreements and greater regional integration in Asia and the 
Pacific. For example, Zenn (2015) recently looked at future 
scenarios for China’s New Silk Road. Kenichi (2014) analysed 
various regional trade agreements being negotiated in the 
region, with six trade-liberalizing scenarios finding large 
income gains for Asia and the Pacific Economic Cooperation 
(APEC) economies. The National Institute for Environmental 
Studies (NIES) of Japan uses the Asia and the Pacific 
Integrated Model (AIM) to examine the impacts of alternative 
policy responses in Asia. Most of these scenarios suggest 
that the region should integrate sustainable production and 
low-carbon lifestyle features into trade to safeguard the 
environment. 

Security outlooks and the environment

Security outlooks have also been developed for the region. 
The Institute for Defence Studies and Analyses (IDSA 2010) 
developed three scenarios: cloudburst, a sudden rise in 
tension; rainbow, multilateral cooperation neutralizing 
conflict; and dragon-fire, rapid changes as states become 
post-modern and open up borders. Swaine et al. (2013) posit 
five scenarios: limited conflict; mitigated threat; Asian cold 
war; Sino-centric Asia; and Sino-Japanese rivalry. These 
scenarios agree on the need to promote regional cooperation 
to address conflicts, including those arising from resources, 
and to safeguard the environment.

Energy outlooks and the environment

There are many global and regional scenario studies on 
energy and climate change. The International Energy 
Agency’s assessment (IEA 2015) uses three scenarios: a 
scenario based on submitted intended nationally determined 
contributions (INDCs), which collectively represent 34 per 
cent of global carbon dioxide emissions; the 450 scenario, 
which limits temperature rise to 2oC above pre-industrial 
levels and peak carbon dioxide emissions of 450 parts per 
million; and a bridge scenario involving energy efficiency, 
reducing coal-fired power plants, increased investment in 

renewable energy, phase-out of fossil-fuel subsidies, and 
reduced methane emissions from oil and gas production. The 
APEC Energy Overview 2014 (APEC 2015) refers to reducing 
energy intensity by at least 45 per cent by 2035 compared 
to 2005, and doubling the share of renewable energy in the 
APEC energy mix by 2030.

Environmental outlooks

The basic directions of eight major environmental outlooks 
are illustrated in Figure 4.1.1. These start with business-as-
usual scenarios and then explore how sets of increasingly 
stronger policies or other interventions influence the 

Decreasing
environmental

wellbeing

Increasing
environmental

wellbeing

Increasing
economic
wellbeing

Decreasing
economic
wellbeing

GEO-1
GEO-2

GEO- 3 & 4
GEO-5

FAO Forests 2020
ADB Asian Century 
(economic only)

UN Global Water Futures 2050

Figure 4.1.1: Overall direction of scenarios of selected 
environmental outlooks

Source:UNEP
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economy and environment. Figure 4.1.1 shows that 
business as usual (BAU) scenarios are considered negative 
for both the economy and environment in two cases, and 
in one case is positive for the economy but negative for the 
environment. In all cases, scenarios assess progressively 
stronger hypothetical interventions which improve both 
the economy and the environment. In other words, these 
scenarios suggest that strengthening environmental well-
being will also strengthen economic well-being. 

For example, GEO-2 identified two distinctive scenarios 
emerging from its analysis of trends: time is running out, and 
continued success. While the report recognized emerging 
environmental policy initiatives, these were found to be 
insufficient to arrest unhealthy trends in the areas of water, 
land degradation, forest destruction, loss of biodiversity and 
urban air pollution. 

GEO-3 modelled four scenarios for 2002–2032 using 
quantitative work and qualitative narratives. Global and 
sub-regional implications for demographics, economy, 
atmosphere, human development, science and technology, 
governance, culture, environment, and so on, were presented. 
The implications were different for each sub-region. GEO-4 
continued to use the scenarios introduced by GEO-3. 

GEO-5 approached the scenarios with more qualitative 
discussion by reviewing the relevant published literature 
on drivers such as population and income, consumption, 
atmosphere, land, water and biodiversity. It emphasized 
enabling conditions such as shifting mind-sets, rules and 
incentives, and adaptive governance.

Climate change outlooks

The Fourth Assessment Report of the Intergovernmental 
Panel on Climate Change (IPCC) adopted several socio-
economic scenarios. The A1 scenario is market-oriented 
and countries experience relatively fast economic growth, 
while the A2 scenario is characterized by regionally oriented 
economies that preserve local identities and experience 
the lowest per-person growth of the four scenarios. The B1 

scenario is characterized by convergent and service-oriented 
economies while the B2 scenario utilizes local solutions with 
rapid technology development. These scenarios project 
rapid economic and population growth. 

The IPCC Fifth Assessment Report uses representative 
concentration pathways (RCPs) to make projections and 
describes four different pathways of greenhouse gas 
emissions and atmospheric concentrations, air pollutant 
emissions and land use. The RCPs include a stringent 
mitigation scenario (RCP2.6), two intermediate scenarios 
(RCP4.5 and RCP6.0) and one scenario with very high 
greenhouse gas emissions (RCP8.5). Scenario RCP2.6 aims 
to achieve the global target of keeping global temperature 
rise to 2°C above pre-industrial levels. All scenarios agree on 
a strong link between cumulative carbon dioxide emissions 
and global temperature rise and several scenarios agree with 
high confidence that global surface temperatures are likely 
to exceed a 1.5°C rise by the end of the century relative to 
1850–1900 (IPCC 2014a).

Resource-use outlooks

A report by UNEP and the Commonwealth Scientific and 
Industrial Research Organisation (UNEP and CSIRO 2011) on 
resource efficiency concluded that a new industrial revolution 
is required, in which human needs are met with only about 20 
per cent of the per person resource use of current systems. 
The UN World Water Assessment Programme developed 
five long-range global water scenarios where water stress 
appeared to be lowest in the global-consciousness scenario 
and highest in the conventional world-gone-sour scenario.

According to the Food and Agriculture Organization of the 
United Nations (FAO) report, Asia Pacific Forests and Forestry 
to 2020, forests will be negatively affected under a high-
economic-growth-and-recovery scenario while net positive 
growth in the sector is possible in the social-and-ecological-
stability scenario, mainly because of green economy 
measures and the UN’s deforestation and forest degradation 
reduction programmes (REDD and REDD+). Several 
developed countries in the region have taken significant 
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steps towards a green-growth scenario by increasing 
investment in low-carbon technologies. Some developing 
countries have launched significant initiatives in this area 
too, focusing mainly on energy, and green and smart cities.

In conclusion, most outlooks and scenarios suggest that 
environmental conservation measures are essential and 
likely to lead to substantial economic and social benefits 
for the Asia and the Pacific region. While the outlooks 
and scenarios only reflect current thinking on possible 
futures, there is a need to closely examine the underlying 
assumptions and the actual policy interventions that may be 
needed to achieve the improved outcomes suggested by the 
advanced scenarios. 

4.2	 Megatrends 
In the past few years, some important megatrends have 
become evident throughout Asia and the Pacific. Many 
of them are specific to the region but greatly affect other 
regions. Major megatrends were identified by regional 
experts at the UNEP regional scoping meeting, and were 

further prioritized and supplemented based on data analysis 
and literature review.

4.2.1	 Rapid economic growth and urbanization

Asia and the Pacific’s rapid ongoing economic growth may 
continue beyond 2030. Accelerated economic growth has 
shifted the global economic centre of gravity away from 
the North Atlantic, increasing the importance of Asia in 
world trade, and boosting South-South trade (ADB 2014). 
Developing Asian countries are projected to continue to lead 
gross domestic product (GDP) growth rates, and the share 
of South-South trade in global trade is projected to double 
from the present 13 per cent to 26 per cent by 2030. 

The region’s rapid economic growth has mainly been driven 
by global demand for industrial products, and the region has 
become the world’s factory and warehouse. Global markets 
will probably remain the key driver of growth in the Asia and 
the Pacific economy in 2030. Meanwhile, domestic markets 
are expected to grow fast, poverty to decline, and the 
middle class to increase. Regional and sub-regional common 

Key Messages

  The megatrends are considered to be the big global trends that will influence future conditions  in Asia and the 
Pacific. Many of them are specific to the region, but have considerable impacts on other regions.

•	 By 2030, the world is projected to have 41 megacities with 10 million inhabitants or more, with 70 per cent of the 
newcomers in Asia and the Pacific. Pressure on ecosystems and environmental quality will rise as urban areas 
expand.

•	 Spatially heterogeneous climate change has been observed over the region, compared to the global mean. The 
Asia and the Pacific region is among those experiencing significant increases in climate extremes, and the trend 
will probably continue for decades.

•	 There are increasing sub-regional connections and cumulative effects over various sectors in Asia and the Pacific, 
and local events increasingly have regional or even global consequences. 

•	 Innovation in cost-efficient renewable energy technologies is increasing in the region, and mobile 
telecommunication technology and big data will lead a revolution in two-way transparency of environmental 
monitoring and interactions.
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Sky train mass transit in Bangkok, Thailand 
Credit: Shutterstock/ladywewa

Blocks of tall apartments are replacing old houses in Chengdu, 
China, as millions of newcomers move here from small towns and 
villages 
Credit: Gensuo Jia

Pedestrians at Shibuya crossing on 20 November 2010 in Tokyo, 
Japan; the famous scramble crosswalk is used by more than 2.5 
million people daily 
Credit: Shutterstock/Thomas La Mela

markets are expected to advance, facilitated by stronger 
free-trade agreements. Consumer spending in developing 
Asian economies is projected to grow by 7.3 per cent per 
year in real terms between 2015 and 2030. Under pressure 
from growing global demand and domestic markets, 
greater future environmental impacts are expected. At the 
same time, as the region consolidates the economic gains 
and policy lessons of past decades, a brighter future of 
sustainable growth may be achievable. 

Global urban populations could increase by 2.5 billion (109) 
by 2050, with nearly 90 per cent of the increase in Asia and 
Africa (World Bank 2015). Asia, despite its current lower 
level of urbanization, hosts 53 per cent of the world’s urban 
population. In 2014, there were 28 megacities worldwide, 
home to 453 million people or about 12 per cent of the world’s 
urban dwellers; 16 are in Asia. Tokyo, Japan, is the largest 
with nearly 38 million people, followed by Delhi, India, and 
Shanghai, China. By 2030, the world is projected to have 41 
megacities with 10 million inhabitants or more, with 70 per 
cent of the newcomers in Asia and the Pacific. 
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This large-scale urban expansion is expected to have direct 
impacts on biodiversity, carbon budgets (Seto et al. 2012) 
and the region’s climate (Jia et al. 2015). Proper planning of 
urban clusters and coordinated adaptation approaches are 
increasingly considered to be solutions for these emerging 
megapolitan regions (Georgescu et al. 2014). Providing 
public transport, as well as housing, electricity, water and 
sanitation, for a densely settled urban population is typically 
less costly and environmentally damaging than providing 
a similar level of services to a dispersed rural population. 
Therefore, future urbanization provides a good opportunity 
for Asia and the Pacific countries to better manage the 
environmental impacts of their economic growth and to 
move towards low-carbon and sustainable development. 

4.2.2	 Increasing pressure on ecosystems and 
natural capital

Increased use of Asia and the Pacific urban and agricultural 
land will continue to be driven by rapid economic growth 
and higher demand for land and natural resources. Properly 
planned urbanization can enhance land-use efficiency and 
may reduce pressure on natural ecosystems. In rural China, 
for example, millions of hectares of natural vegetation 
were re-established around newly abandoned villages 
and farmlands. Meanwhile, with a changing climate and 
increasing water use, major freshwater shortages may occur 
by 2050 as urban clusters continue to expand (McDonald et 
al. 2011). A total of 94 million people in Asia are projected 
to be living in cities with perennial water shortages in 2050. 

The pressure on tropical forests is growing, and reducing 
carbon emissions by avoiding deforestation can be very 
costly. In Southeast Asia, the average area deforested 
annually is more than 1 million hectares,  resulting in 
hundreds of millions of tonnes of carbon dioxide emissions 
per year between 2005 and 2015. The carbon price necessary 
to significantly reduce the region’s deforestation by 2030 
could be twice the global average because of high economic 
pressure on the region’s tropical forest ecosystems 
(Kindermann et al. 2008). 

Pressure on ecosystems and environmental quality will 
rise as urban areas expand. Meanwhile, environmental 
pressures have increased with economic globalization 
and displacement (Lambin et al. 2011). An urbanization 
mitigation wedge, corresponding especially to energy-
efficient urbanization in Asia, might reduce urban energy 
use by more than 25 per cent compared to business as usual 
(Creutzig et al. 2015). Cities with GDP of less than USD10 000 
per person use nearly three times less energy than those 
above this threshold, while most Asia and the Pacific 
developing countries are well below the threshold. 

Increased consumption of natural resources and fossil 
fuels will put heavy pressure on natural capital. Rising 
consumption among the new middle class can have major 
environmental impacts, but these could be mitigated 
by various policy initiatives. The world’s middle class is 
expanding rapidly, particularly in Asia developing countries 
that are now emerging economies. The global middle class 
population is expected to grow from less than 2 billion today 
to nearly 5 billion within two decades, largely from Asian 
emerging economies. The middle class is an important 
driver of economic growth due to its high income elasticity 
for durable goods and services, and the Organisation for 
Economic Co-operation and Development (OECD) predicts 
that its global spending may grow to USD56 trillion (1012) 
by 2030 from USD21 trillion today. More than 80 per cent of 
this growth in demand is expected to come from Asia and 
the Pacific, putting heavier pressure on natural resources. 
Some evidence shows that the new middle class is often 
more environmentally conscious, and can sometimes lead 
local communities towards greener lifestyles, although this 
is far from certain.

Coastal areas and Pacific islands face the combined pressures 
of urbanization, sea-level rise and intensified extreme events 
such as disasters driven by climate change. Some islands 
are approaching a tipping point of major losses (Keener 
et al. 2013). Rising sea levels will increase the likelihood of 
coastal flooding, damaging coastal infrastructure, reducing 
habitat for endangered species and threatening shallow 
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reef systems. Extreme water levels will occur when sea-
level rise related to longer-term climate change combines 
with seasonal high tides, inter-annual and inter-decadal 
sea-level variations, and storm-caused surges (Keener et al. 
2013). Some megacities, such as Bangkok, Thailand, and Ho 
Chi Minh City, Viet Nam, are also reaching a tipping point of 
major consequences due to sea-level rise and sinking land.

4.2.3 	Climate change and increasing disaster risk

Spatially heterogeneous climate change has been observed 
over the region, compared to the global mean. The Asia and 
the Pacific region is among those experiencing significant 
increases in climate extremes, and the trend will probably 
continue for decades (IPCC 2013). A rise in record-breaking 
precipitation events attributable to climate warming has 
been detected over Southeast and South Asia in the past 
three decades (Lehmann et al. 2015). 

There is evidence across Asia and the Pacific of significant 
increases in the intensity and/or frequency of many extreme 
events such as heat waves, tropical cyclones, prolonged 
drought, intense rainfall, snow avalanches and severe dust 
storms. The region accounted for 91 per cent of the world’s 
total deaths and 49 per cent of the world’s total damage 
due to natural disasters in the last century. Most global and 
regional climate projections indicate highly differentiated 
climate change impacts across the sub-regions and different 
economic sectors of Asia and the Pacific by 2050 (IPCC 
2014b). 

Climate models project regional temperature increases of 
around 0.5–2°C by 2030, when the region is also projected to 
experience an increase in global sea level of approximately 
3–16 centimetres, and the potential for more intense 
tropical cyclones and changes in important modes of 
climate variability such as El Niño-Southern Oscillation. 
The majority of the region’s estimated 500 million rural 
poor are subsistence farmers occupying mainly rain-fed 
land. The impacts of such disasters range from hunger and 
susceptibility to disease to loss of life, income or livelihoods. 
Climate change is becoming the foremost development 
issue in the region (AASA 2012). 

 Extreme climate events are projected to become the new 
normal, with increasing frequency and intensity in the 
coming decades. Hurricanes and typhoons are migrating 
from the tropics towards the North and South poles, with 
tropical storms no longer peaking in the tropics as often 
as they did 30 years ago. Instead, storms are increasingly 
reaching their maximum strength at higher latitudes (Kossin 
et al. 2014), moving pole-wards at about 53 kilometres per 
decade in the northern hemisphere and 61 kilometres per 
decade in the southern hemisphere, a total shift of about 
1º latitude per decade. The biggest moves have occurred 
in the Pacific and southern Indian Oceans. More typhoons 
and hurricanes reach above 40º north on the east coasts of 
Northeast Asia and North America. In summer 2015, three 
major typhoons hit northern China, Japan and Korea, moving 
north a record distance. Meanwhile, fire weather seasons 
have lengthened across 29.6 million square kilometres 
(25.3 per cent) of the Earth’s vegetated surface, resulting in 
an 18.7 per cent increase in the length of the global mean 
fire weather season. Studies show a doubling (108.1 per 
cent increase) of global burnable area affected by long fire 
weather seasons (41 days above the historic mean) and an 
increase in their global frequency across 62.4 million square 
kilometres (53.4 per cent) during the second half of the study 
period (Jolly et al. 2015).

Disaster losses are multiplying due to increasing climate-
driven risks and the exposure of a higher degree of 
urbanization and infrastructure. The Asia and the Pacific 
region has suffered more losses from disasters than other 
regions in the world. Of the ten worst disasters of the 21st 
century caused by natural events, seven occurred in Asia 
and the Pacific. This trend is expected to continue for the 
coming decades, accompanying demographic growth 
and socio-economic expansion. Disaster impacts are 
likely to increase with the rising population and rapid and 
unplanned urbanization, alongside climate variability and 
extremes  food price fluctuations, financial shocks and weak 
governance systems (Alcantara-Ayala et al. 2015).
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4.2.4 	An inter-connected Asia and the Pacific 
region

Resource consumption and environmental pollution in 
different parts of the region may have very different 
consequences. There are increasing tele-connections and 
cumulative effects over various sectors in Asia and the 
Pacific, and local events increasingly have regional or even 
global consequences. Air pollutants from intensified point 
sources are becoming mixed and transported via atmospheric 
circulation, affecting societies and ecosystems far from the 
point of origin at much larger spatial scales. The impacts of 
air pollution and solid waste disposal are expanding from the 
local level to the sub-regional and even regional levels, driven 
partly by increasingly integrated economies and urbanization.

Many climate and environmental issues are closely 
interconnected, and these interconnections are increasing 
over time. One such regional issue is the spatial link 
between black carbon pollutants, alpine glacier retreat and 
downstream ecological and hydrological impacts. In South 
Asia, wood collection and damage to vegetation are related 
to their large-scale use as fuel in many rural communities. 
Such large-scale wood and charcoal burning could become 
a major contributor to black carbon emissions in the region, 
driving faster glacier melting in Asia’s mountain areas. 
Changes in the hydrological regime and increased extreme 
events related to the retreat of glaciers, lead in turn to major 
impacts on crop yields and livelihoods in communities in 
the lowland areas of Asia’s vast interior. Many similar links 
between ecosystem and climate issues can be identified 
across sub-regions. Without considering these connections, 
sectors and country-based climate change adaptation 
policies will probably fail. More coordinated or integrated 
adaptation strategies are needed across various sectors at 
sub-regional and regional scales.

Environmental pressures become highly regionalized as 
globalization and common markets continue to strengthen. 
The APEC countries are building an Asia and the Pacific 
partnership to create an open economy in the region 

featuring innovative development, interconnected growth 
and shared interests (APEC 2014).

Major advances in regional cooperation mechanisms and 
macro-scale transboundary infrastructure developments 
enhance capacity to address common regional and sub-
regional environmental issues (ADB 2014). Rediscovery and 
development of the ancient inland and maritime silk roads 
connecting most of Asia with Europe and Africa will probably 
lead to major infrastructure improvements in the region and 
beyond.

The Association of Southeast Asian Nations (ASEAN) 
Economic Community (AEC), established in 2015, envisages 
a region fully integrated into the global economy. The AEC’s 
areas of cooperation include human resources development 
and capacity building; recognition of professional 
qualifications; closer consultation on macroeconomic and 
financial policies; trade financing measures; enhanced 
infrastructure and communications connectivity; 
development of electronic transactions through e-ASEAN; 
integrating industries across the region to promote regional 
sourcing; and enhancing private-sector involvement in 
building the AEC. The AEC is intended to transform the 
ASEAN region into one with free movement of goods, 
services, investment and skilled labour, and freer flow of 
capital. 

4.2.5	 New solutions from collaboration and 
emerging technologies 

Asia and the Pacific countries are showing stronger 
willingness to cooperate on better solutions for major 
common sub-regional and regional environmental issues. 
Important political agreements and financial mechanisms 
are on the horizon and are expected to accelerate multilateral 
collaboration to solve the region’s critical environmental 
problems in the next 10–20 years. Meanwhile, emerging new 
technologies, including cost-efficient renewable energy, 
mobile communication and big data, are further facilitating 
collaborative solutions. 
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Innovation in cost-efficient renewable energy technologies is 
increasing in the region. Global and regional energy systems 
are being transformed, with a growing share of renewable 
energy in various sectors (Dangerman et al. 2013). Asia 
accounted for about 60 per cent of global progress on energy 
access and clean-energy objectives during 2010–2012, well 
beyond its share of global energy consumption (World Bank 
2015). Until 2050, Asia and the Pacific will face the greatest 
demand for low-carbon energy supply, and key policy options 
include technology transfer to manage demand growth and 
greater social acceptance of changing energy supply sources 
(IEA 2015).

The share of renewable technologies (excluding hydropower) 
in electricity generation worldwide is increasing, from 8.5 
per cent in 2013 to 9.1 per cent in 2014, when renewables 
contributed 48 per cent of the world’s newly added 
generating capacity. By 2030, global consumption of fossil 
fuels could decline to about 50 per cent of the 2014 level, 
with more than a 60 per cent reduction in coal consumption. 
Meanwhile, the use of clean energy will probably be double 
the level of 2014, with the largest share being solar energy 
(IEA 2015). The Asia and the Pacific region is expected to lead 
this structural shift in energy consumption by 2030. Still, at 
the current rate of increase of about 0.6–0.7 per cent per 
year, the share of renewables in total electricity generation 
would still only reach 20 per cent by 2030 (Figure 4.2.1). The 
speed of change is inhibited by several difficulties related to 
financing, inadequate energy market regulatory reform to 
enable larger-scale integration of intermittent renewables 
into electricity systems, continuing fossil-fuel subsidies, and 
weak or absent carbon prices. 

Mobile telecommunication technology and big data will 
lead a revolution in two-way transparency of environmental 
monitoring and interactions, for example cell-phone-

based public reporting, early warning and monitoring of 
pollution events. Satellite-based Earth observation has been 
combined with big data to track and predict illegal logging 
and hunting in Southeast Asian tropical forests. Drones are 
becoming widely used to monitor biomass burning and land-
use conversion. A small solar-powered battery and a tiny 
computer have already transformed remote Indian villages. 
This big bang of information and education, is improving 
human lives (Mahbubani 2012). 

Figure 4.2.1: Global primary energy demand by type in the 
intended nationally determined contributions scenario

3 000  

6 000

9 000

12 000

15 000

18 000

2000 2005 2010 2013 2020 2025 2030

M
ill

io
n 

to
nn

es
 o

f o
il 

eq
ui

va
le

nt

5% 

10% 

15% 

20% 

25% 

30% 

Other renewables

Bioenergy Hydro
Nuclear Gas

OilCoal

Share of low-carbon
sources (right axis)

0

Notes: ‘Other renewables’ includes wind, solar (photovoltaic and 
concentrating solar power), geothermal and marine energy source. 
Source: IEA 2015



G
EO

-6
 R
eg
io
na
l A
ss
es
sm
en
t f
or
 A
si
a 
an
d 
th
e 
Pa
ci
fic

156

4.3	 Emerging issues 

4.3.1	 Sustainable consumption and production

Despite increasing environmental pressures, general 
patterns of consumption and production in the region have 
become increasingly based on local knowledge and possibly 
more sustainable (AASA 2012). Expansion of the middle class 
has accelerated in the past five years, and is likely to continue 
on the same path until at least 2030. The size of the global 
middle class is projected to increase from 1.8 billion (109) in 
2009 to 3.2 billion by 2020 and 4.9 billion by 2030. Most of 
this growth will come from Asia, which will then represent 
66 per cent of the global middle-class population and 59 per 
cent of middle-class consumption, compared to 28 per cent 
and 23 per cent respectively in 2009 (OECD 2012). 

The developing world’s emerging middle class is a critical 
economic and social actor because of its potential as an 
engine of growth, particularly in the largest developing 
countries such as China and India (Kerschner and Huq 2011). 
Asia is almost entirely responsible for this emerging middle 
class, which is projected to triple in these countries to 1.7 
billion by 2020. By 2030, Asia would be the home of 3 billion 
middle-class people. This will be ten times more than North 
America and five times more than Europe. The new global 
middle class is likely to demand better environmental 

•	 The region has begun to suffer from new and emerging surprises in climate extremes, which are frequently 
exceeding historical records, and climate-driven mega-disasters are emerging in new areas and new time periods 
and season. 

•	 Air and water pollution, once a local phenomenon, is rapidly going beyond the boundaries of cities, countries and 
sub-regions. 

•	 A revolution in environmental governance is being driven by extensive use of mobile communication, information 
technology and big data.

•	 Larger and smarter cities are emerging in the region, with increasing green urban transport and construction, as 
well as urban green areas.

protection and more transparency in how governments 
operate on major environmental issues, although social 
views and personal behaviour may vary. The world is reaching 
a tipping point, with the middle class expected to expand 
dramatically over the coming years. This is one of the most 
important features of today’s global economic landscape.

Integrated life-cycle assessment of electricity supply 
scenarios confirms that the large-scale use of wind, 
photovoltaic (PV)   and concentrated solar power (CSP) 
could reduce pollution-related environmental impacts of 
electricity production such as greenhouse gas emissions, 
freshwater contamination, eutrophication and exposure 
to particulate matter. The pollution caused by the higher 
material requirements of these technologies is small 
compared to the direct emissions of fossil-fuel power plants. 
Bulk material requirements appear manageable if not 
negligible compared to current production rates for these 
materials (Hertwich et al. 2015).

E-commerce and purchasing have expanded rapidly into 
rural areas and small towns, and even among the older 
generation, with potential impacts on energy use and 
environmental footprints (ADB 2014). Local knowledge-
based industrial innovation is emerging in many Asian 
developing countries (Reardon et al. 2012). The supermarket 
revolution in Asia has been driven by the same factors 

Key Messages
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as in other regions: income growth, urbanization, direct 
foreign investment, diversification to meet the needs of a 
range of consumers, competitive domestic investments, 
and modernized procurement systems to reduce costs. 
However, in Asia, these trends have been more intense and 
rapid. Several approaches are being tried 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. Other emerging production and consumption 
patterns include the sharing economy and the rental of 

luxury goods, spreading quickly in major cities. On the 
production side, 3D printing could make large-scale factories 
outdated, although relevant life-cycle assessment has not 
been conducted.

4.3.2 	Shifting patterns of extreme climate and 
disasters 

The region has begun to suffer from new and emerging 
surprises in climate extremes, for example unprecedented 
snow storms in tropical regions, multi-year severe droughts 
in humid regions, and long-lasting heat waves in northern 

Rapid development of wind energy in Asia 
Credit: Gensuo Jia
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high latitudes. Clearly, there is an emerging shift of extreme 
climate patterns and related disasters in space and time over 
the globe, and especially in Asia and the Pacific (AASA 2012), 
which could be a new normal. 

Extreme climate events are exceeding historical records. 
The number of record-breaking rainfall events increased by 
12 per cent globally in the period 1981–2010 compared to 
the previous 80 years, with the largest rise in Southeast Asia, 
at 56 per cent. These record-breaking rainfall events are 
consistent with rising temperatures (Lehmann et al. 2015). 
Fires in Western Australia, declared a national disaster, 
burned more than 80  000 hectares in February 2015. In 
2013, China, Japan and the Republic of Korea experienced 
extremely hot summers. Extreme heat waves hit India and 

Pakistan in summer 2015. Studies of these events concluded 
that human-caused climate change made these heat waves 
more likely, although tying any particular extreme event 
to climate change remains problematic. Monsoon-like 
atmospheric circulation arrived early in June, causing heavy 
precipitation in northern India of a kind considered a once-
in-a-century event. However, analyses of observed and 
simulated June precipitation indicated that human-caused 
climate change has increased the likelihood of such events 
(Kossin et al. 2014). 

Changes in settlement patterns, urbanization and socio-
economic status in Asia have influenced observed trends 
in vulnerability and exposure to climate extremes. In 
many coastal areas, growing urban settlements have also 

Figure 4.3.1: Tropical storm tracks such as these have been moving pole-wards in recent decades, as monitored from multiple Earth 
observation satellites

Source: NASA 2013
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affected the ability of natural coastal systems to respond 
effectively to extreme climate events, rendering them 
more vulnerable. Some countries, such as China, India and 
Thailand, are projected to face increased future exposure 
to extremes, especially in highly urbanized areas, as a result 
of rapid urbanization and economic growth. Guangzhou 
and Shanghai in China, Dhaka in Bangladesh, Mumbai and 
Kolkata in India, Yangon in Myanmar, Bangkok, Thailand, 
and Ho Chi Minh City and Hai Phòng, Viet Nam, are projected 
to have the largest population exposure to coastal flooding 
in 2070. Many of these cities are already exposed to coastal 
flooding, but have limited capacity to adapt due to their 
fixed location. 

Climate-driven mega-disasters are emerging in new areas and 
new time periods and seasons (Kelly et al. 2013). Consequently, 
governments and citizens are often unprepared and find it 
difficult to deal with these entirely new phenomena. 

4.3.3 	Transboundary issues: infrastructure and 
common market development

Air pollution, once a local phenomenon, is rapidly going 
beyond the boundaries of cities, countries and sub-regions. 
Residual biomass burning in many Southeast Asian countries 
during the harvest season is causing worsening, persistent 
haze over the entire region for many weeks each year, 
leading to major health problems (Marlier et al. 2013). 
Forest fires in Indonesia in 2015 had multiple impacts on air 
quality, human health, climate and biodiversity. Meanwhile, 
scientists recently discovered that black carbon released by 
biomass burning in upwind areas is quickly accumulating on 
alpine glaciers in Asia, accelerating their melting (Xu et al. 
2009).

New possible regional environmental solutions are emerging, 
driven by multilateral geopolitical and financial mechanisms. 
Several regional and sub-regional environmental 
cooperation platforms have recently been strengthened, 
including APEC, ASEAN+3, the South Asia Cooperative 
Environment Programme (SACEP), the North-East Asian 
Sub-regional Programme for Environmental Cooperation 

(NEASPEC), the Tripartite Environment Ministers Meeting 
involving China, Japan, and the Republic of Korea (TEMM), 
the Asian Network for Prevention of Illegal Transboundary 
Movement of Hazardous Wastes, the Northwest Pacific 
Action Plan (NOWPAP), and the Secretariat of the Pacific 
Regional Environment Programme (SPREP).

4.3.4	 Environmental governance: large data-
enhanced systems

A potential solution to environmental governance issues 
involves coordinated adaptation to climate change and 
disaster risk across sectors and geographical boundaries, 
including Earth-system approaches and stronger science-
policy interfaces together with coordinated assessments 
and adaptation efforts. Climate change and disaster risk are 
often closely linked, while many disaster-related losses are 
caused by extreme climate events. Global adaptation efforts 
and financial resources, and coordination between those 
targeting climate change and disaster risk, are often lacking, 
but this may change under the post-2015 SDG framework 
and the Paris Agreement. Meanwhile, focusing climate 
change mitigation efforts on fossil fuels often results in little 
notice being paid to the large amount of carbon released 
by increasing disasters such as wildfires and drought. 
Mitigation of disaster risk can be an important part of 
mitigating climate change, and more effective coordination 
is emerging. There are potential co-benefits between United 
Nations conventions on climate change and air pollution, 
biodiversity and carbon-sink targets. More coordination and 
better governance across these conventions are expected at 
global and regional scales in the future.

A revolution of environmental governance is being 
driven by extensive use of mobile communication, 
information technology and big data. Rapid development 
of such technologies in the past several years has provided 
innovative technical solutions for new environmental 
disaster early-warning systems. People directly threatened 
by an approaching disaster event can now be precisely 
targeted by integrating large data capacities and the mobile 
devices of vulnerable individuals. Whole new generations of 
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early-warning systems are emerging from the integration of 
information technology with natural and social sciences.

The values of limited natural capital and ecosystem services 
are increasingly being recognized by governments and 
citizens, and in some cases economic values are being 
assigned to ecosystem services. Geo-engineering is 
increasingly being proposed as a climate change mitigation 
tool; however, its large-scale environmental consequences 
are not yet well understood. Earth-system assessment of 
its potential environmental impacts is necessary before 
developments in geo-engineering can be fully considered as 
practical solutions. 

4.3.5 	Larger and smarter cities

The much larger scale of today’s urban clusters is having new 
climatic and ecological impacts in Asia and the Pacific. The 
urban heat-island effect was once widely considered to be a 
local phenomenon. However, many city clusters are merging 
into each other, with a gradual blurring of boundaries. At the 
same time, wildlands and urban green spaces are becoming 
isolated patches between built-up areas. Therefore, urban 
climate effects may no longer be local but could expand far 
beyond city limits to sub-regional and regional scales (Jia et 
al. 2015).

Cities occupy just 2 per  cent of the world’s land area, 
consume 75 per cent of its resources and generate a similar 
percentage of waste. Greening the cities could therefore be 
a very efficient and effective way to reduce resource use and 
help protect the environment. High population densities 
can make the process of providing essential municipal 
services far more efficient and cost-effective. Still, if urban 
development is not sustainably managed, the growth of 
cities could catalyse sharp increases in air pollution, slum 
dwellings, widening economic and social inequalities, energy 
waste and environmental degradation. Unfortunately, the 
majority of Asia’s cities are not currently managing growth 
sustainably. According to a recent World Health Organization 
(WHO) report, half of the world’s most polluted cities are in 
Asia, mainly because of the high greenhouse gas emissions 

and other pollutants from fossil-fuel-powered vehicles and 
energy plants (WHO 2014). 

Smart-city technology is a crucial element of the future 
development of cities in the region, with the potential 
to greatly improve living standards and reduce poverty. 
Many countries are creating policies that encourage smart-
city technology. Some have aggressively invested in low-
carbon urban transit systems, energy-efficient buildings 
and climate-resilient infrastructure, renewable energy, 
green space, recycling and other environmentally friendly 
measures. 

Both developing and developed Asia and the Pacific cities 
are exploring a variety of non-traditional methods to solve 
the key problem of financing information technology and 
infrastructure improvements. The group of solution providers 
is also growing and diversifying, as Chinese and Indian firms 
adopt smart-city strategies and expand out of their home 
markets, joining technology firms from Japan, the Republic 
of Korea and beyond (Guan et al. 2014). Navigant Research 
forecasts that annual smart-city technology investment in 
Asia and the Pacific will almost quadruple by 2023, reaching 
USD11.3 billion.

Green urban transport and construction, as well as urban 
green areas, are emerging in many parts of the region. There 
has been very rapid development of hybrid and electric 
vehicles, especially those used for public transport, in many 
cities (Kennedy et al. 2014). Major car manufacturers are 
working with battery providers to push the innovation of 
hybrid and electric vehicles, which are expected to triple 
in number by 2030. Meanwhile, national and municipal 
governments are providing tax benefits and subsidies to 
green vehicles and accelerating the installation of recharge 
stations. One promising green transport project is an e-car-
friendly highway corridor between Beijing and Shanghai 
in China, where recharge stations will be installed every 50 
kilometres along this 1 400 kilometre highway by 2019. The 
Asian Development Bank (ADB) is providing USD300 million 
towards a project to replace 100  000 gasoline-burning 
tricycles in the Philippines with clean, energy-efficient 
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electric tricycles, or e-trikes, by the end of 2017. Meanwhile, 
city buses are increasingly fuelled by electricity across Asia 
and the Pacific, and some cities are approaching exclusive 
use of e-buses. A rapid scaling-up of investments in these 
types of green approaches is needed to reduce energy use 
in cities, as well as undesirable environmental impacts from 
dirty energy production. With recent innovation in high-
capacity and low-cost batteries and increasing acceptance 
among governments and consumers, green transport is 
likely to become a region-wide norm by 2030. 

4.4	 Outlooks

4.4.1 	Overview of regional and sub-regional 
outlooks

The Asia and the Pacific region is so diverse that one set of 
outlooks can be misleading. Here, outlooks are plausible 
futures extending through at least the SDG period (to 2030), 
and beyond to 2050. The region can be divided into five sub-
regions: 
(i)	 Northeast Asia: China, Democratic Peoples’ Republic of 

Korea, Japan, Mongolia and Republic of Korea; 
(ii)	 Southeast Asia: Brunei Darussalam, Cambodia, 

Indonesia, Lao Peoples’ Democratic Republic, Malaysia, 
Myanmar, Philippines, Singapore, Timor-Leste, Thailand 
and Viet Nam; 

(iii)	 South Asia: Afghanistan, Bangladesh, Bhutan, India, 
Iran, Maldives, Nepal, Pakistan and Sri Lanka; 

(iv)	 the Pacific: Cook Islands, Federated States of Micronesia, 
Fiji, Kiribati, Marshall Islands, Nauru, Niue, Palau, Papua 
New Guinea, Samoa, Solomon Islands, Tonga, Tuvalu 
and Vanuatu; 

(v)	 Australia and New Zealand. 

For the sake of simplicity in examining the region’s outlooks, 
this section draws on overall regional priorities to identify 
one overarching priority theme for each of three sub-regions 
– the Pacific combined with Australia and New Zealand, 
Northeast and Southeast Asia combined, and South Asia – 
while recognizing that there is still considerable diversity 
within them (Table 4.4.1). Each sub-region needs to make 
choices, and elaborating possible options through narrative 
scenarios may help to clarify their implications. 

The defining future theme for the Pacific region, Australia 
and New Zealand is climate change, since sea-level rise, 
increased intensity and perhaps frequency of storms, ocean 
acidification and loss of fisheries, among other effects, 
are survival issues for many island countries. This theme 
is embedded in the regional priority area of increased 
vulnerability to natural hazards and extreme events. 
Australia and New Zealand, as major development partners 
and potential destinations for environmental refugees, 
provide significant assistance.

Key Messages

•	 The Asia and the Pacific region is very diverse so it is difficult to explore the specific regional implications or 
priorities of the SDGs. 

•	 The environment will play a key role in achieving the SDGs in all sub-regions.
•	 Most of the issues raised by the SDG are deeply interlinked in the region, so they should be implemented using 

an integrated approach, especially for resource management.
•	 The means of implementation should be considered from a broad perspective, including not only finance, but 

also capacity building, technology, science-policy links and the data revolution. Stronger governance is essential 
for mobilizing all of the means of implementation. 
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For Southeast and Northeast Asia, the priority theme is 
accelerating environmental degradation driven partly 
by rising urbanization, industrialization, infrastructure 
development and inefficient resource use.

For South Asia, the combination of environment-related 
health risks and changing demography, lifestyles and access 
to basic services will define environmental outcomes.

For each sub-region, other cross-cutting regional priorities, 
such as governance, are built into the pathway narratives. 
For each sub-region, four possible scenarios are described 
qualitatively, with the time frame to 2030 (related to the 
SDGs’ duration) and 2050. These scenarios illustrate some of 
the options or development choices; they are not rigorously 
developed quantitative scenarios.

These sub-regions are increasingly integrated economically. 
Land and sea bridges, intra-regional trade and increasing 
labour movement all have environmental consequences, 
which are often forgotten in the rush to achieve economic 
growth.

The divisions between the sub-regions are mainly political, 
and not closely related to environmental or ecological 
considerations. Moreover, in discussing the sub-regions, it is 
easy to overlook aspects of convergence between them that 
are also important, such as transboundary ecosystems. 

4.4.2	 The Pacific sub-region, including Australia 
and New Zealand

Scenario 1: Sinking under the water (loss of land, migration, 
loss of fish resources and a decline in tourism). The Pacific 
Islands Climate Change Science programme, funded by 
Australia, provides information on the likely impacts of 
climate change under a business-as-usual option (PCCSP 
2015). The Pacific Islands Regional Climate Assessment 
(Pacific RISA 2012) projects that large numbers of climate 
refugees may be forced to migrate to Australia, New Zealand 
or elsewhere. Island economies will falter, with increasing 
poverty and food insecurity. Significant areas of land will 
disappear under the water or will be regularly hit by storm 
surges or the salinization of groundwater lenses.

Table 4.4.1: Review of scenarios for sub-regions

Sub-regional priority Scenario 1 
(business as usual)

Scenario 2 
(alternative future-

partial improvement)

Scenario 3 
(alternative future-
full improvement)

Scenario 4 (sustainable 
development)

Pacific, Australia and New 
Zealand): climate change

Sinking under the 
water

Depopulation as 
islanders move to 
safer ground

Socio-technological 
adaptation to climate 
change and extreme 
events

SAMOA Pathway, incorporating the 
blue-green economy, technology 
leapfrogging, island community 
cohesion and resilience, and 
reconnecting with nature

Southeast and Northeast 
Asia: accelerating 
environmental 
degradation

Unplanned 
urbanization and 
industrialization

Industrial ecology 
and partial regional 
cooperation

Compact, energy-
efficient and safe 
urban and industrial 
zones

Inclusive, safe, resilient, and 
sustainable urbanization and sub-
regional physical and economic 
connectivity

South Asia: health and 
access to basic services

Parched and 
unhealthy

Agricultural 
domination for water 
access

Industrial and urban 
domination for water 
access

Water and sanitation for all

Note: SAMOA = SIDS (Small Island Developing States) Accelerated Modalities of Action 
Source: UNEP
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Scenario 2: Depopulation as islanders move to safer ground. 
Several of the more exposed Pacific island countries are 
buying land elsewhere to move their populations (Blue and 
Green Tomorrow 2014). Other islands are experiencing an 
exodus of people to Australia, New Zealand and elsewhere. 
Under this scenario, population migration will accelerate, 
leaving some islands with insufficient population to sustain 
their economies effectively.

Scenario 3: Socio-technology driven adaptation to climate 
change and extreme events. Under this scenario, the 
population will remain in place and continue to grow. 
Climate will continue changing, although more slowly than 
for Scenario 1, but the Pacific communities will be assisted 
in adapting to these changes, with appropriate technologies 
such as salt-resistant food crops, stilt housing and climate-
proof infrastructure. The Asia and the Pacific Adaptation 
Network’s website (APAN 2015) lists potential adaptation 
technologies.

Scenario 4: SAMOA Pathway (UNDESA 2015), incorporating 
the blue-green economy (a sustainable economy based 
on careful stewardship of marine and coastal resources), 
technology leapfrogging, priority for island community 
cohesion and resilience, and reconnecting with nature. 
Combining the joint concerns of disaster risk reduction and 
climate change, the Pacific region has developed a Resilient 
Development Strategy (SPC Geoscience 2015) with three 
strategic goals:  strengthened integrated risk management 
to enhance climate and disaster resilience; low-carbon 
development; and strengthened disaster preparedness, 
response and recovery. This pathway would contribute to 
achieving SDG 13 on climate change. Target 13.1 on resilience 
and adaptation is particularly relevant to this region.

4.4.3 	Southeast and Northeast Asia sub-region

Scenario 1: Unplanned urbanization and industrialization. 
Under the Asian century scenario (ADB 2011), countries 
in Southeast and Northeast Asia will continue functioning 
as the world’s factory. If Asia “continues to follow its recent 
trajectory, by 2050 its per capita income could rise sixfold in 

purchasing power parity (PPP) terms to … make some 3 billion 
additional Asians affluent” (Kohli et al. 2011). According to 
ADB research, “Asia’s cities lured more than a billion new 
residents between 1980 and 2010 and will draw a billion more by 
2040”, with more than half of the world’s megacities located 
in the region (AFP 2012). The environmental consequences 
of this untrammelled growth, however, are already obvious 
and will become even worse, especially in Asia’s megacities.

Scenario 2: Industrial ecology and partial regional 
cooperation. Planned industrial development and regional 
cooperation, such as a coordinated regional trade in waste 
products, can make the most of factor endowments (land, 
labour, capital, and entrepreneurship) in the Asian region 
(Kojima and Michida 2013). This option is also described as 
industrial symbiosis (SWITCH-Asia 2015) and is a feature of a 
circular economy (Cheam 2015).

Scenario 3: Compact, energy-efficient, and safe urban 
and industrial zones. The ADB (ADB 2011) states that “by 
2050, Asia will be transformed, as its urban population 
will nearly double from 1.6  billion to 3  billion. Asia’s 
cities, which already account for more than 80 per cent of 
economic output, will be the centres of higher education, 
innovation, and technological development. The quality 
and efficiency of urban areas would determine Asia’s long-
term competitiveness and its social and political stability. 
Asia must take advantage of being early on its urbanization 
growth curve to promote compact, energy-efficient, and 
safe cities”. However, the quality of Asia’s cities is far from 
assured, so additional measures are needed.

Scenario 4: Inclusive, safe, resilient and sustainable 
urbanization and sub-regional physical and economic 
connectivity. The SDGs and their targets under this option 
include SDG 11 on cities, especially Target 11.6 on reducing 
their environmental impacts, and SDG 12 on sustainable 
consumption and production, especially Target 12.4 focusing 
on chemicals and wastes, and Target 12.5, which calls for 
reduced waste generation and advocates prevention, 
reduction, recycling and reuse (Lindfield and Steinberg 2012).
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4.4.4	 South Asia sub-region

Scenario 1: Parched and unhealthy. “In South Asia, home 
to nearly 1.6 billion people, cities are increasingly feeling 
the pressure of population growth and urbanization. It 
is estimated that  22 of 32 Indian cities face daily water 
shortages. In Nepal’s capital, Kathmandu, many local 
residents have grown accustomed to waiting in queues for 
hours to obtain drinking water from the city’s ancient, stone 
waterspouts. In Karachi, Pakistan, electricity and water 
shortages have led to protests and citywide unrest” (Surie 
2015). 

Scenario 2: Agricultural competition for water access. Under 
the conflict-world scenario of the Global Water Futures 
2050, “agriculture expands and/or intensifies in all countries 
in an attempt to reach the maximum possible food self-
sufficiency. The strong push to intensify/expand agriculture 
(including use of marginal and fragile lands) results in 
deforestation and encroachment of natural ecosystems 
and increases agrochemical pollution, affecting the quality 
of watercourses and contaminating aquifers. On the other 
hand, the growth rate of industrial pollution is contained 
because of the volatile trends in the general economy” 
(Gallopin 2012). 

Scenario 3: Industrial and urban competition for water 
access. Groundwater elevation in Lahore, Pakistan’s second 
largest city, fell by up to 45 metres between 2003 and 2011. 
“The groundwater of Hyderabad has high concentrations 
of sulphates (>400 mg per litre) …, and the concentration of 
fluoride in deeper groundwater at certain locations is beyond 
permissible limits” (WWAP 2015b). Under the techno-world 
scenario of the Global Water Futures 2050, which pushes 
capitalism to its limits, “water resources become increasingly 
the most insurmountable limiting factor for future economic 
growth. Withdrawals reach peak value; all practicably 
accessible water courses are managed, and groundwater is 
pumped out to the limit of sustainability. The realization that 
the level of generalized water stress is reaching unsustainability 
thresholds leads to placing high priority on water use efficiency; 
however, the accomplishments are not sufficient to sustain 
global economic growth”. 

Scenario 4: Water and sanitation for all (efficient use of water 
through appropriate pricing and conservation). This relates 
to SDG 6 on water and sanitation. Target 6.1 on drinking 
water and Target 6.2 on sanitation are particularly relevant. 
All targets, however, are applicable to this sub-region’s water 
quality, water-use efficiency, transboundary cooperation, 
ecosystem management and community participation (Asia 
Foundation 2015). “Sustainability in the Asia and the Pacific 
region is intimately linked with progress in access to safe water 
and sanitation; meeting water demands across multiple uses 
and mitigating the concurrent pollution loads; improving 
groundwater management; and increasing resilience to water-
related disasters” (WWAP 2015a; UNDESA 2015). 

4.4.5	 The Sustainable Development Goals and Asia 
and the Pacific highlights

The environment will play a key role in achieving the SDGs 
in this region since it provides the resources needed to 
sustain the economy and human health. Without a healthy 
environment and ecosystems, it will be difficult to achieve 
the SDGs and improve human well-being. Specifically, the 
goals on climate change, terrestrial ecosystems, oceans, 
sustainable consumption and production, water and energy 
are directly related to the environment. Environmental 
protection is also essential for other goals, including poverty 
reduction and health improvements. An integrated approach 
is necessary to achieve all the SDGs.

The SDG’s environment-related targets are shown in Table 
4.4.2 along with some illustrative (but not comprehensive or 
systematic) environmental issues pertinent to Asia and the 
Pacific. 

The SDGs are integrated by various links between the goals. 
In particular, most non-environmental goals include some 
environment-related targets. References to pollution and 
ecosystem services are distributed throughout the SDGs and 
targets. This integration helps the SDG framework address 
the key pressures and drivers of environmental degradation 
and stimulate environmental sustainability at different 
scales. 
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Table 4.4.2: Environment-related targets in the SDGs, and Asia and the Pacific issues
SDG Environment-related targets  (direct and indirect) Asia and the Pacific issues

1.	 Poverty Access to land and natural resources (1.4); resilience to climate and environmental 
shocks and disasters (1.5)

Land degradation and desertification 
intensify poverty

2. 	 Hunger and food Sustainable food production systems (2.4); genetic diversity (2.5); agricultural 
trade (2.b); commodity markets (2.c)

Difficulty in buying safe food;

health problems from chemical use; 
overfishing

3.	 Health Deaths and illness from pollution (3.9); water-borne diseases (3.3) Air, water, land pollution;

waste and sanitation; e-waste

4. 	 Education Education for sustainable development (ESD) (4.7); scholarships (4.b) Increasing prosperity and middle class; 
people can be influenced by ESD

5. 	 Gender Women’s equal rights to economic resources, property and natural resources (5.a) Gender and environment issues; 

indoor air pollution/cook stoves

6. 	 Water and 
sanitation

Access to safe water (6.1) and sanitation (6.2); water quality (6.3); water-use 
efficiency and scarcity (6.4); integrated water management (6.5); ecosystems 
(6.6); capacity building (6.a); local participation (6.b)

Health impacts from water pollution; 
severe water scarcity; water-energy-food 
nexus

7. 	 Energy Renewable energy (7.2); energy efficiency (7.3) and related investment (7.a); 
infrastructure and technology (7.b)

Energy access; energy use; increased 
renewables and efficiency

8. 	 Economic growth 
and jobs

Resource efficiency and decoupling economic growth from environmental 
degradation (8.4); sustainable tourism (8.9); aid for trade (8.a)

Resource efficiency is a priority; green jobs

9. 	 Infrastructure and 
industry

Sustainable and resilient infrastructure (9.1); industrialization (9.2); sustainability 
upgrading and resource efficiency (9.4); research, technology and innovation (9.5)

Asia’s large infrastructure needs should be 
addressed sustainably

10. 	Inequality Migration (10.7) (which has environmental causes and effects) Illegal trade in hazardous waste;  impact of 
land degradation on poor people

11. 	Cities Sustainable transport (11.2) and urbanization (11.3); safeguards against disasters 
and diseases (11.5); environmental issues (air pollution, waste) (11.6); green public 
spaces (11.7); urban and non-urban environmental planning links (11.a); integrated 
policies for resource efficiency, climate and disaster resilience (11.b); support to 
the least developed countries for sustainable and resilient buildings (11.c)

Asian megacities; severe urban air 
pollution; high priority for climate and 
disaster resilience; increasing leadership 
by cities

12.	 Sustainable 
consumption and 
production (SCP)

SCP 10-Year Framework of Programmes (10YFP) (12.1); sustainable management 
and use of natural resources (12.2); food waste (12.3); waste and chemicals 
management (12.4); waste prevention, reduce, recycle, reuse (12.5); corporate 
social responsibility (12.6); sustainable public procurement (12.7); awareness for 
sustainable development and lifestyles (12.8); scientific and technological capacity 
for SCP (12.a); sustainable tourism and local products (12.b); rationalization of 
fossil-fuel subsidies (12.c)

High priority for SCP; severe waste 
problem; high fossil-fuel subsidies; efforts 
towards clean production

13. 	Climate Resilience to disasters and climate hazards (13.1); integration of climate in policies 
(13.2); education, awareness and human and institutional capacity (13.3); Green 
Climate Fund of USD100 billion per year (13.a) 

High priority for small island developing 
states (SIDS); high priority for adaptation; 
sea-level rise

14. 	Oceans Marine pollution (14.1); marine and coastal ecosystems (14.2); ocean acidification 
(14.3); fishing (14.4); conserve 10 per cent of coastal and marine areas (14.5); 
prohibit some fisheries subsidies (14.6); economic benefits from sustainable use 
and management for SIDS (14.7); science, research, technology transfer (14.a.); 
international law and regimes (14.c)

High priority for SIDS; increasing ocean 
garbage; impact of pollution on fish; coral 
reefs
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Exploring the specific regional implications or priorities 
of the SDGs for Asia and the Pacific is difficult because 
of the region’s diversity, with some countries prioritizing 
certain SDGs. However, this could be counterproductive 
owing to the interlinked nature of the goals. For example, 
water is linked to poverty, hunger, energy, climate change, 
sustainable production and consumption, gender, cities, and 
so on. This complexity calls for the SDGs to be implemented 
in an integrated way. 

Several cross-cutting issues could facilitate integrated 
implementation. First, the SDGs address four cross-cutting 
themes from an environmental perspective: pollution, 
ecosystem services, decarbonization and resilience. 
These themes are distributed throughout all the goals, 
although not systematically. Second, the economy could 
be reorganized around the principles of sustainable 
consumption and production. Third, integrated approaches 
to resource management are needed, including for land, 
water, energy and air. Fourth, education for sustainable 
development is not only a goal in itself, but also a key means 
of achieving other goals. Fifth, the means of implementation 
should be considered from a broad perspective, including 
not only finance, but also capacity building, technology, 
science-policy links and the data revolution. Finally, stronger 

governance is essential for mobilizing all the means of 
implementation. 

The economy is particularly important since it connects the 
environment with human well-being by mobilizing people 
through jobs, transforming resources into products and 
services, and distributing products and services to people 
to make them prosperous. It is a means of achieving human 
development, not an end in itself. The economy’s current 
organizational structure has not been fully successful 
in achieving human development, poverty reduction or 
improved health, while it has contributed to degrading 
the environmental foundations of human development. 
Moreover, equality as proposed in several SDGs, such as 5 and 
10, and inclusive economies are prerequisites for a healthy 
environment and social well-being. Addressing equality-
related objectives will make a significant contribution to 
achieving environmental goals. 

Sustainable consumption and production (SDG 12) provides 
a central organizing concept for the economy. Changing 
how the economy is measured, going beyond GDP and 
focusing on natural capital, is key for changing overall ways 
of thinking. Resource efficiency, encompassing not just 
energy but also other essential resources such as water 

SDG Environment-related targets  (direct and indirect) Asia and the Pacific issues

15.  	Terrestrial  
Eco-systems.

Terrestrial, mountain, and inland freshwater ecosystems and services (15.1); 
forests (15.2); desertification (15.3); mountain ecosystems (15.4); natural habitats, 
biodiversity and endangered species (15.5); genetic resources (15.6); poaching and 
illegal wildlife products (15.7); invasive species (15.8); integration of ecosystem 
and biodiversity values in national and local planning (15.9); increase in financial 
resources (15.a, 15.b); action on poaching and trafficking, and capacity building 
and sustainable livelihoods (15.c) 

Forests in Indonesia and the Mekong; 
desertification in China and Mongolia; 
mountains in Nepal; biodiversity in 
Southeast Asia and China; poaching 
(broadly regional)

16. 	Peace, justice Rule of law and access to justice (16.3); illicit finance and arms flows (16.4); 
corruption and bribery (16.5); effective, accountable and transparent institutions 
(16.6); responsive, inclusive, participatory and representative decision making 
(16.7); access to information (16.10); non-discriminatory laws and policies for 
sustainable development (16.b.)

Conflicts over resources; governance 
issues

17. 	Means of 
implementation

Domestic resource mobilization (17.1); additional financial resources (17.2, 17.3); 
technology transfer (17.6, 17.7) and technology bank (17.8); capacity building for 
SDGs (17.9); policy coherence (17.14); partnerships (17.16, 17.17); data availability 
(17.18); measurement and beyond GDP (17.19) 

All of these points are relevant to Asia and 
the Pacific

Source: UNEP



M
eg

at
re

nd
s,

 E
m

er
gi

ng
 Is

su
es

 a
nd

 O
ut

lo
ok

s
167

and land, is a critical first step, but ultimately economic 
prosperity and human well-being should be decoupled 
from resource use. Sustainable economic practices such as 
labour-intensive recycling can provide more employment 
than capital-intensive resource extraction. In a more 
sustainable economy, people would be healthier because of 
less pollution. 

4.5	 Transformative pathways and the 
Sustainable Development Goals 

4.5.1	 Transformative and greener pathways

The first step towards transformative and greener pathways 
is to secure the means of implementation, not only of 
the SDGs but also for other environmental priorities and 
commitments. A range of means has been globally agreed, 
including finance, technology, capacity building and 
stronger science-policy linkage. A data revolution is planned 
to track the progress of SDG implementation, which will be 
monitored by the High-level Political Forum on sustainable 
development. 

The Addis Ababa Action Agenda (AAAA) provides a new 
roadmap for financing sustainable development. It has little 
new financing but highlights that developed countries will 
continue to provide financial assistance to the least developed 
nations, and newly emphasizes the need to increase financing 
from domestic sources. In Asia and the Pacific, the economic 
success of many emerging economies enables them to 
increase domestic funds for sustainable development, and 
some have even become donors of development assistance. 
Eliminating environmentally harmful subsidies, especially 
for fossil fuels, after compensating the most needy, could 
free additional financial resources. Indonesia, for example, 
has already moved in this direction (IISD 2014). 

Environmental considerations should be incorporated into 
existing government spending budgets. Funding requests 
could be assessed according to environmental and broader 
sustainability considerations. These ideas are related to 
green budgeting. Green public procurement is already 
practised by some countries in the region, and guidelines 
could be expanded more broadly to cover private-sector 
procurement. Environmental impact assessment of 
projects and strategic environmental assessments of plans, 
programmes and policies should be expanded. 

Key Messages

•	 Transformative and greener pathways can be advanced through a wide range of basic environmental policies 
and means of implementation. Countries should strengthen and fully implement these policies, or adopt them if 
they are absent. 

•	 The means of implementation for transformative pathways should be secured. This includes not only financing 
but also strengthened human and technical capacity, and a strengthened science-policy interface. 

•	 SDGs and low-carbon strategies, and environmental considerations should be integrated into national budgets 
and development strategies. 

•	 Low-carbon strategies and stronger environmental policies generate significant co-benefits such as energy 
security, resilience and health. The consideration of co-benefits significantly increases the cost-effectiveness of 
these measures. 

•	 Sustainable consumption and production could be at the core of economic transformation. Investments should 
incorporate sustainability considerations from the beginning.  
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The co-benefits concept highlights that integrated 
approaches to environmental issues can be more cost-
effective than current silo approaches (Global Commission 
on the Economy and Climate 2015), since many related 
environmental issues have common causes. Climate change 
and air pollution are a prominent example in the region. Many 
solutions, such as renewable energy and energy efficiency, 
directly address both issues simultaneously, thereby leading 
to cost synergies (ACP 2014). Other relevant areas include 
buildings, transport and waste (De Oliveira et. al. 2013). 

Enhanced capacity is as important as financing. Many 
countries in the region, to varying degrees, lack sufficient 
capacity to expand domestic financing, strengthen relevant 
policies or implement existing policies to the extent that 
would be necessary to achieve the SDGs and address other 
environmental issues. Simply spending more money or 
transferring more technology will not be successful without 
sufficient capacity to use these assets effectively. 

The SDGs themselves can be considered means of 
implementation because complementarity between goals 
enhances the potential of the SDG framework to deliver 
broader results for people and the planet. Each goal is 
a means of implementation for the others, directly or 
indirectly. For example, achieving the water goals and targets 
will reduce poverty and hunger, enhance health, reduce land 
degradation, facilitate gender equality, provide jobs, assist 
sustainable industrialization and make consumption and 
production more sustainable. In general, environmental 
protection is necessary for poverty reduction and improved 
health and well-being, while poverty reduction and greater 
prosperity in turn can help to reduce environmental 
degradation. Education is one SDG, but it is also a means 
to achieve the other SDGs. This includes environmental 
education more specifically, as well as education for 
sustainable development more broadly. 

Moving along transformative pathways towards sustainable 
development is a matter of urgency. There is a wide 
range of basic environment-related policies that could be 

strengthened or adopted by the countries in the region, 
depending on their individual situations. An important 
first step towards transformational change should be for 
countries to strengthen and fully implement existing basic 
policies, or adopt them if they are absent. These encompass 
measures such as ambient and emission standards for 
various pollutants and other related policies in order to 
prevent and control pollution of air, water and land, including 
ensuring the sound management of chemicals and waste. 
Supporting biodiversity and maintaining the provision of 
ecosystem services that support human well-being are basic 
requirements. Decarbonizing economies is also a key priority, 
and there are many well-known measures to address this, 
such as renewable energy, energy efficiency and sustainable 
transport (UNEP 2015a). Individually, these basic measures 
are not necessarily transformational, but if all the countries 
in the region were to implement them consistently, it would 
make a significant difference. 

Integrated approaches to resource management are a major 
implication of the SDGs. For example, water, land and air 
are needed in order to produce energy, and producing water 
for human applications uses significant amounts of energy. 
Reducing poverty and hunger requires agriculture, which 
also needs land, water, energy and air. Climate may also 
be considered a resource, and is related to all these other 
resources. It is clear that all resources are necessary to achieve 
the SDGs and human well-being. The environment provides 
critical ecosystem services which are being damaged by 
pollution and overuse. Without integrated management, 
resources will be degraded, shortages will occur, the SDGs 
will not be achievable, and human well-being and prosperity 
will suffer. Implementing such integration will not be easy, 
however, since it requires cooperation between different 
ministries in each country, so it will be necessary to consider 
how to do this. 

Transforming the region’s economy is a key to putting the 
region on transformative pathways. SDG 12 on sustainable 
consumption and production should be at the centre of 
economic transformation. Countries have already agreed 
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on the sustainable consumption and production 10-Year 
Framework of Programmes (10YFP). Greener measures of 
economic performance that go beyond GDP will be essential. 
Several countries in the region have developed new concepts, 
such as Japan’s sound material cycle society, China’s 
ecological civilization, Thailand’s sufficiency economy, and 
Bhutan’s gross national happiness (GNH). UNEP’s Inquiry 
into the Design of a Sustainable Financial System identified 
ways to enhance the financial system’s sustainability, for 
example sustainable banking (green credit), green bonds, 
and sustainability reporting-requirements for stocks (UNEP 
2015b). 

The region’s economic dynamism will probably continue, 
and large infrastructure investments are expected, especially 
in emerging and developing economies. These investments 
should incorporate sustainability considerations from the 
beginning. Countries should avoid being locked into high-
polluting resource-intensive investments for long periods. 
The region’s emerging and developing economies should 
leapfrog outmoded and unsustainable development models. 

Resilience is related to the SDGs although it is not a headline 
goal. There is mounting concern in the region about natural 
disasters, some related to climate change (SDG 13). These 
harm human well-being, including through poverty and 
hunger (SDGs 1 and 2). More emphasis is now being placed 
in the region on resilience to natural disasters, climate 
change and other environment-related shocks. Measures 
to maintain ecosystem services and address climate change 
will help to strengthen resilience. 

These measures will require additional human and technical 
capacities in most countries. The capacities needed are not 
limited to the traditional areas of environmental monitoring, 
enforcement and assessment, and not only to environment 
ministries and authorities. Greening national budgeting 
and tax systems, as well as green public and private 
procurement, will need upgraded capacities in government 
as well as in business and civil society. Processes such as 
multi-stakeholder engagement are new to most citizens, let 

alone governments. Implementation and monitoring of the 
SDGs and other environmental policies will need enhanced 
overall institutional capacity. 

The data revolution for implementing and monitoring the 
SDGs will also need a revolution in capacity building for 
data collection and management. This is a central element 
of capacity. A key challenge for many countries is collecting 
data on and tracking many development indicators, and 
data are often insufficient and irregular, with substantial 
gaps. Recent assessments indicate that the region has 
one of the lowest rates of data coverage for various 
development indicators, with relatively low reporting 
frequency (Sustainable Development Solutions Network 
2014). The data requirements for assessing SDG progress are 
huge and well beyond the currently collected data. Another 
widespread concern is data reliability. Many countries lack 
sufficient capacity for many forms of data collection, such as 
household surveys or real-time information on crises. 

Better governance is necessary to mobilize all means of 
implementation for the SDGs. Common recommendations 
from governance research include greater stakeholder 
engagement, enhanced coordination and integration 
between different policy areas, and stronger monitoring and 
accountability mechanisms. Stakeholders also need better 
access to information to make their participation more 
effective. 

Regional organizations should play a major role in 
implementing these transformative pathways. Regional 
SDG accountability frameworks could help to strengthen 
data and information collection, legal frameworks, and 
multi-stakeholder participation frameworks such as 
national councils for sustainable development. Civil-society 
organizations should be engaged at regional and national 
levels. 
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4.5.2	 Transitions towards sustainable low-carbon 
development

Economic growth and increased energy use and intensity 
are the main drivers of the region’s increasing greenhouse 
gas emissions. Reduced consumption of fossil fuels and 
related emissions are required in the long term to maintain 
global temperature rise below 2ºC. To achieve this, highly 

Figure 4.5.1: Leapfrog development scenarios towards a low-carbon Asia, to 2050 and beyond
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ambitious policies are needed, such as increasing energy 
efficiency and decarbonizing energy systems. In the short 
and medium terms, as the region’s rapid economic growth 
continues, natural gas may have an important role. Radical 
absolute reductions in the region’s fossil-fuel-based energy 
use and emissions are required to achieve transformational 
change before 2050.
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The region still needs strong environmental policy measures 
for reducing greenhouse gas emissions to achieve a low-
carbon economy by 2050. The World Energy Council reported 
that investments in renewable energy supply in developing 
countries were USD131 billion in 2014 compared to USD139 
billion in developed countries, with China investing USD83.3 
billion (World Energy Council 2015). Although China has 
quickly expanded renewable energy recently, more effective 
energy efficiency and renewable energy policies in the region 
are still needed. 

The Asia and the Pacific Integrated Model (AIM) has 
investigated leapfrogging and transformative pathways 
to promote low-carbon development in the region using 
quantitative methods with a reduction target of 50 per cent 
in global greenhouse gas emissions by 2050 from the 1990 
level (Figure 4.5.1), using both bottom-up (AIM/Enduse) 
(Japan, NIES 2013) and top-down (AIM/CGE) (Japan, NIES 
2012) approaches as modelled by the Asia and the Pacific 
Research Network (Japan, NIES 2014a). Several related 
locally tailored scenarios and policy roadmaps towards low-
carbon development have been elaborated at the national 
level, for example in China, India, Indonesia, Malaysia, 
Republic of Korea, Thailand and Viet Nam, and at the local 
level in cooperation with policy-makers. The transformative 
pathways will need to consider the circumstances of different 
countries and implement concrete measures from now to 
2050.

The Asia Sustainable Low Carbon Societies (Asia LCS) 
platform was created in 2004 (Japan, NIES 2014a) to 
contribute to comprehensive locally tailored scientific 
knowledge and roadmaps aligning low-carbon development 
with other national and global objectives and SDGs. The 
Asia LCS platform reported that low-carbon measures 
make it feasible to reduce Asia’s greenhouse gas emissions 
by 69 per cent compared to the reference scenario in 2050  
(Figure 4.5.2; Japan, NIES 2014b).

4.5.3 	Low-emission development strategies

A United Nations Development Programme report stated 
that an overall 50 per cent reduction of world greenhouse 
gas emissions from 1990 levels by 2050 will be required for 
development to be sustainable (UNDP 2010). To achieve 
this, developed countries will have to cut emissions by at 
least 80 per cent by 2050 relative to 1990, with 20–30 per 
cent cuts by 2020. For the large developing country emitters, 
it recommends an emission trajectory peaking in 2020, 
followed by a 20 per cent reduction by 2050 relative to 1990. 

Such transformational change will require a low-emission 
development strategy. However, each country has unique 
national circumstances and priorities, so it is therefore 
difficult to develop a single strategy for all countries.

Low-emission development pathways contribute significant 
national co-benefits, such as improved energy security and 
resilience to energy price shocks, improved health due to 
lower local pollutant emissions, and increased agricultural 
and land-use productivity. Co-benefit analysis, therefore, is a 
prerequisite of a low-emission development strategy.

Effective international cooperation on low-emission 
development pathways would help mobilize financial and 
technological resources to support developing countries in 
mitigating and adapting to climate change.

Low-emission development strategies, such as nationally 
appropriate mitigation actions (NAMAs) and INDCs under 
the United Nations Framework Convention on Climate 
Change (UNFCCC), should be integrated into national 
development strategies (Boos et al. 2014; UNFCCC et al 
2013). In order to achieve a low-carbon economy by 2050 
and avoid locked-in emissions, the region should make early 
plans. One example is the Carbon and Cities Climate Registry 
(cCCR), a global mechanism developed for local governments 
by local governments (IISD 2014) that facilitates reporting of 
local climate action. Figure 4.5.3 shows the cities that have 
reported the action they have taken.

See references for Chapter 4
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Figure 4.5.2: Greenhouse gas reduction scenarios in a low-carbon Asia, 2005–2050, (gigatonnes of carbon dioxide equivalent 
per year)
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Source: ICLEI 2015

Figure 4.5.3: Cities reporting climate action to the Carbon and Cities Climate Registry, 2014
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Acronyms and Abbreviations
3Rs	 reduce, reuse, recycle
AAAA	 Addis Ababa Action Agenda 
AADMER	 ASEAN Agreement for Disaster Management Emergency Response 
AASA	 Association of Academics of Sciences in Asia
ABC	 atmospheric brown cloud
ABNJ	 Marine areas beyond national jurisdictions 
ADB	 Asian Development Bank
ADW	 Alliance Development Works
AEC	 Association of Southeast Asian Nations (ASEAN) Economic Community 
AIDS	 acquired immune deficiency syndrome 
AIM	 Asia-Pacific Integrated Model 
AOD	 aerosol optical depth 
APAN	 Asia-Pacific Adaptation Networks 
APEC	 Asia-Pacific Economic Cooperation 
APO	 Asian Productivity Organization 
APWF	 Asia Pacific Water Forum
ASEAN	 Association of Southeast Asian Nations
Asia LCS	 Asia Sustainable Low Carbon Societies 
AQICN	 Air Quality Instant-Cast and Now-Cast
BAU	 business as usual 
BIMSTEC	 Bay of Bengal Initiative for Multi-Sectoral Technical and Economic Cooperation 
BOBLME	 Bay of Bengal Large Marine Ecosystem
BUVSs	 benzotriazole ultraviolet stabilizers 
CAEP	 Chinese Academy for Environmental Planning, China
CAP	 Clean Air Policy 
CBD	 Convention on Biological Diversity (UN) 
CCAI	 Climate Change and Adaptation Initiative 
CCCR	 Carbon and Cities Climate Registry 
CDC	 Climate Research Centre
CDM	 Clean Development Mechanism
CEPA	 Center for Poverty Analysis, Sri Lanka 
CEPF	 Critical Ecosystem Partnership Fund
CFC	 chlorofluorocarbon
CITES	 Convention on International Trade in Endangered Species of Wild Fauna and Flora
CGIAR	 Centre for Research on the Epidemiology of Disasters 
CMS	 Convention on Migratory Species
CNG	 compressed natural gas 
CO	 Carbon Oxide
CO2	 Carbon Dioxide
COP	 conference of the  parties
CPCB	 Central Pollution Control Board, India
CRED	 Centre for Research on the Epidemiology of Disasters
CSP	 concentrated solar power
CSIRO	 Commonwealth Scientific and Industrial Research Organization, Australia
CTI-CFF	 Coral Triangle Initiative for Coral Reefs, Fisheries, and Food Security 
DAC	 Development Assistance Committee (OECD)
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DCC 	 China Climate Change Info-Net; China Daily
DALY	 disability adjusted life year
DDT	 dichlorodiphenyltrichloroethane
DESA	 Department of Economic and Social Affairs (UN)
DEWA	 Division of Early Warning and Assessment (UNEP)
DMC	 Domestic material consumption
DPSI	 drivers, pressures, state and trends, and impacts 
DPSIR	 Driving Forces-Pressure-State-Impact-Response 
ECO	 Economic Cooperation Organization 
EDF	 Environmental Defense Fund
EEZs	 exclusive economic zones 
EF	 energy footprint
EPI	 1) Environmental Performance Index 2) environmental performance indicators 
EQI	 Environmental Quality Index 
ETC	 Erosion, Technology and Concentration, Canada
ETH Zurich	 Swiss Federal Institute of Technology in Zurich
EU	 European Union 
EMDAT	 Emergency Events Database 
ENSO	 El Niño-Southern Oscillation 
FAO	 Food and Agriculture Organization of the United Nations
FAOSTAT	 Food and Agriculture Organization of the United Nations (Statistics)
FYP	 Five-Year Plan for Social and Economic Development
GCISC	 Global Change Impact Studies Centre, Pakistan
GDI	 Gender Development Index 
GDP	 Gross Domestic Product
GEF	 Global Environment Facility 
GEO	 Global Environment Outlook
GESAMP	 Group of Experts on Scientific Aspects of Marine Environmental Protection
GHG	 Greenhouse gas 
GJ	 gigajoules
GLOBIO	 Global Biodiversity Assessment model 
GMS	 Greater Mekong Subregion 
GNH	 gross national happiness 
GOME	 Global Ozone Monitoring Experiment 
GOP	 gross ocean products 
HDR	 Human Development Report
HBFCs	 hydrobromofluorocarbons
HIV	 human immunodeficiency virus
HFA	 Hyogo Framework for Action 2005–2015
HFCs	 hydrofluorocarbons 
HLG	 High Level Intergovernmental and Stakeholder Advisory Group for GEO-6
ICAP	 International Carbon Action Partnership
ICIMOD	 International Centre for Integrated Mountain Development, Nepal
IDMC	 Internal Displacement Monitoring Centre
IEA	 International Energy Agency, Paris
IETA	 International Emissions Trading Association
IGES	 Institute for Global Environmental Strategies, Japan
IGMS	 Global Intergovernmental and Multi-stakeholder Consultation 
IGRAC	 International Groundwater Resources Assessment Centre
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IISD	 International Institute for Sustainable Development
ILO	 International Labour Organization (UN) 
IMD	 India Meteorological Department
INDCs	 intended nationally determined contributions 
IPCC	 Intergovernmental Panel on Climate Change
IRENA	 International Renewable Energy Agency, Abu Dhabi, UAE
ISWA	 International solid Waste Association
ISPONRE	 Institute for Strategy and Policy on Natural Resources and Environment, Viet Nam
ITPS	 Intergovernmental Technical Panel on Soils
IUCN	 International Union for the Conservation of Nature
IUU	 Illegal, unreported and unregulated 
JMP	 Joint Monitoring Programme
KEI	 Korea Environment Institute 
LADA	 Land Degradation Assessment in Drylands 
LG-SAT	 Local Government Self-Assessment Tool 
LPG	 liquid petroleum gas  
MARPOL	 Convention for the Prevention of Pollution from Ships 
MBT	 mechanical biological treatment
MDG	 Millennium Development Goal 
METI	 Ministry of Economy, Trade and Industry, Tokyo, Japan
MF 	 material footprint
MJ	 megajoules
MLF	 Multilateral Fund for the Implementation of the Montreal Protocol
MSA	 mean species abundance 
MSW	 municipal solid waste 
NAMAs	 nationally appropriate mitigation actions 
NASA	 National Aeronautics and Space Administration, USA
NCDs	 non-communicable diseases 
NCO-P	 Nepal Climate Observatory-Pyramid 
NEASPEC	 North-East Asian Sub-regional Programme for Environmental Cooperation 
NIES	 National Institute for Environmental Studies, Japan
NIDA	 National Institute of Development Administration, Thailand
NMZ	 National Manufacturing Zones
NO2	 nitrogen dioxide 
NOWPAP	 Northwest Pacific Action Plan 
NRC	 Norwegian Refugee Council
NSWAI	 National Solid Waste Association of India
OCs	 organochlorines 
OECD	 Organisation for Economic Co-operation and Development 
OMI	 Ozone Monitoring Instrument 
PAHs	 Polycyclic Aromatic Hydrocarbons 
PBL	 Netherlands Environmental Assessment Agency, The Hague
PBDEs	 polybrominated diphenyl ethers 
PCCSP	 Pacific Climate Change Science Program
PIF	 Pacific Islands Forum 
PIRCA	 Pacific Islands Regional Climate Assessment 
PM	 particulate matter 
POPs	 Persistent Organic Pollutants ,
PBDEs	 polybrominated diphenyl ethers 



G
EO

-6
 R
eg
io
na
l A
se
ss
m
en
t f
or
 A
si
a 
an
d 
th
e 
Pa
ci
fic

178

PPM	 parts per million
PPP	 purchasing power parity 
PRC	 Peoples Republic of China
PV	 photovoltaic   
RCPs	 representative concentration pathways 
REEEP	 Renewable Energy and Energy Efficiency Partnership
REMs	 rare earth metals 
REIN	 Regional Environmental Information Network 
SACEP	 South Asia Cooperative Environment Programme 
SAARC	 South Asian Association for Regional Cooperation 
SAP	 Scientific Advisory Panel
Hong Kong SAR	 Hong Kong Special Administrative Region
SAMOA Pathway	 Small Island Developing States Accelerated Modalities of Action Pathway
SARS	 severe acute respiratory syndrome
SCIAMACHY	 Scanning Imaging Absorption Spectrometer for Atmospheric Chartography 
SDGs	 Sustainable Development Goals 
SDplanNet-AP	 Network for Integrated Planning and Sustainable Development Strategies-Asia and Pacific
SEI	 Stockholm Environment Institute
SEZ	 Special Economic Zones 
SIDS	 Small Island Developing States
SIIT	 Sirondhorn International Institute of Technology, Thailand
SLCPs	 Short-lived climate pollutants 
SNL	 SNL Metals & Mining Financial 
SO2	 sulphur dioxide
SPC	 Secretariat of the Pacific Community
SPREP	 Secretariat of the Pacific Regional Environment Programme 
SRES	 Special Report on Emissions Scenarios (IPCC)
SVTC	 Silicon Valley Toxics Coalition
TFR	 total fertility rate
TEMM	 Tripartite Environment Ministers Meeting 
TERI	 The Energy and Resources Institute, India
TEQs	 toxicity-equivalent concentrations 
THE	 total health espenditure
TPES	 total primary energy supply 
TPP	 Trans-Pacific Partnership 
UN	 United Nations
UNCCD	 United Nations Convention to Combat Desertification 
UNDP	 United Nations Development Programme
ALM	 Adaptation Learning Mechanism
UNEA	 United Nations Environment Assembly 
UNEP	 United Nations Environment Programme
UNESCAP	 United Nations Economic and Social Commission for Asia and the Pacific
UNEP ROAP	 United Nations Environment Programme –Regional office for Asia and Pacific
UNFCCC	 United Nations Framework Convention on Climate Change 
UNFPA	 United Nations Population Fund
UNHABITAT	 United Nations Human Settlements Programme
UN-REDD	 United Nations Collaborative Programme on Reducing Emissions from Deforestation and Forest Degradation in 

Developing Countries 
UNSGAB	 Special Advisory Board On Water and Sanitation
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UNISDR	 United Nations International Strategy for Disaster Reduction
UNU	 United Nations University
UNWater	 United Nations inter-agency coordination mechanism for all freshwater related issues, including sanitation
VOCs	 volatile organic compounds 
USA	 United States of America
USGS	 United States Geological Survey
UWEP	 Urban Waste Expertise Program
WHO	 World Health Organization (UN)
WHRC	 Woods Hole Research Center
WMO	 World Meteorological Organization (UN)
WRI	 World Resources Institute
WWAP	 World Water Assessment Programme
WWF	 World Wildlife Fund
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