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Foreword

Asia is at crossroads. While the region is
experiencing much faster economic growth and
poverty reduction than the world average, together
with other world regions it is consuming more
energy and natural resources than our planet’s
regenerative capacity can provide. With each
passing day, Asia’s carbon emissions grow, as does
its vulnerability to climate risks. The poor are the
most vulnerable to these disruptions, lacking
options to adapt to changing climatic conditions.
Asia is beginning to heed the message that
it must move onto a low-carbon green growth
path. Many emerging economies are adopting a
development model based on competitive green
industries and green technologies. The People’s
Republic of China, for example, has become the
world’s top installer of wind turbines and solar
thermal systems. India is expanding biofuels, solar,
and other forms of low-carbon energy through the
use of renewable energy certiﬁcates. Meanwhile,
Indonesia is active in enhancement of forest carbon
stocks through conservation and other countries
have established targets on cutting carbon
emissions.

The experiences of these and other countries
can be scaled up, replicated, and adapted to
conditions in other countries across Asia and the
Paciﬁc region. Taken together, we have ample
reason to be positive, conﬁdent, and courageous.
This ADB-ADBI study, Climate Change and Green
Asia, sheds light on the experiences and lessons of
Asian economies. In the study, the low-carbon green
growth policies and practices of Asian countries
are reviewed and assessed, and policy gaps and
new opportunities for low-carbon green growth
are identiﬁed. With input from policymakers and
15 prominent regional think tanks, the study will
help to forge a regional perspective on low-carbon
green growth challenges, options, and issues.
In light of accelerating environmental
degradation and the growing threat of climate
change, ambitious policies at the national level
and a shift from the business as usual mindset are
needed. In this regard, this study proposes three
key points of action.
First, there is a need for clear long-term policy
frameworks that put a price on carbon and other
environmental externalities while phasing out
subsidies to carbon and resource intensive sectors.
This will send the right market signals and help
speed the development and uptake of low-carbon
and resource-efﬁcient technologies.
Second, stronger regional cooperation is
needed to effectively share knowledge and promote
South-South policy dialogue, and to coordinate
action leading to the creation of regional public
goods such as regional carbon markets, joint R&D
efforts, and technology cooperation.

And third, investment must be scaled up.
Mobilization of the private sector, including through
public–private partnerships, is crucial to the
ﬁnancing of low-carbon green growth initiatives.
As the multilateral bank of the Asia and Paciﬁc
region, ADB is helping its developing member
countries to access and scale up ﬁnancing to create
inclusive and sustainable growth. In less than a
decade, ADB’s annual clean energy investment
increased nearly eightfold, from $226 million in
2003 to $1.9 billion in 2012. Through its various
funding windows and technical assistance facilities,
ADB also provides support to low-carbon projects in
a range of other sectors, including transport, waste
management, and agriculture.
Asia’s adoption of a low-carbon green
growth path is more than a climate response.
It deals squarely with the triple bottom line of
achieving favorable economic, environmental,
and social outcomes through policies for inclusive
and sustainable growth. I hope this book will give
encouragement to practitioners in the region who
are considering and evaluating concrete policy
options and serve as a valuable resource for those
seeking a comprehensive overview of low-carbon,
green growth initiatives in Asia and the Paciﬁc
region and of the options going forward.

Haruhiko Kuroda
President
Asian Development Bank
31 January 2013
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Executive Summary

Robust economic growth is lifting millions of
people out of poverty in Asia, but is also driving
resource and energy consumption to unsustainable
levels. Climate change exacerbates the challenges
of growth and development. The developing
economies of Asia are highly vulnerable to
changing climate. A warming of 2°C would lead to
losses in high-income countries and a global loss of
about 1% to 2% of gross domestic product (GDP), but
Asia’s middle- and low-income countries could lose
as much as 6% of GDP. Climate change is harming
many economies in the region, diverting resources
from development programs, and making it more
difﬁcult for people to escape poverty.
Asia accounts for about 40% of global
greenhouse gas (GHG) emissions and this share will
rise to almost 50% by 2030 in a business-as-usual
scenario. Yet some 650 million people in Asia lack
access to clean fuels for cooking and heating, and
millions more lack electricity. However, developing
countries cannot simply follow the carbon
intensive development path taken by industrialized
countries. It is estimated that, by 2050, 67% of the
people in Asia will live in cities. This increasing
urbanization will require a massive expansion in
transportation infrastructure, urban development,
energy production, and agricultural output. This is a
forceful reminder that ﬁnding low-carbon solutions
for Asia is neither a luxury problem nor a climate
problem. It is foremost a reality that will require a
new development paradigm.

Low-carbon green growth is an avenue
toward development that decouples economic
growth from carbon emissions, pollution, and
resource use, and promotes growth through the
creation of new environment-friendly products,
industries, and business models that also improve
quality of life. Thus, low-carbon green growth entails:
(i) using less energy, improving the efﬁciency
with which resources are used, and moving to
low-carbon energy sources, (ii) protecting and
promoting the sustainable use of natural resources
such as forests and peat lands, (iii) designing
and disseminating low-carbon technologies and
business models to reinvigorate local economies,
and (iv) implementing policies and incentives
that discourage carbon intensive practices.
How close are the emerging economies
of Asia to turning their aspirations for a new
development paradigm into a reality? What policies,
institutions, and ﬁnancial factors accelerate or
inhibit a shift to resource-efﬁcient green growth?
What is the potential for the private sector,
technology, ﬁnancing, and regional cooperation to
become drivers for future economic growth? This
book aims to answer these questions by reviewing
the low-carbon policy initiatives taken by Asian
countries at the national, sectoral, and local levels,
while assessing the achievements, identifying the
gaps, and examining new opportunities for lowcarbon green growth. The goal of this study is to
share the experiences and lessons of several Asian
countries with other developing nations and make
recommendations for actions by the countries in
the region, while deepening the actions of leading
economies. This book is based on the recognition
that beneﬁts from low-carbon green growth are
an imperative, not a luxury, for developing Asia.
Asia must also ﬁnd an answer to the mounting
international competition for resources—energy,
raw materials, water, and fertile agricultural land—
that will dominate the coming decades.

Changing Perspectives, Converging Policies,
and Transformation Strategies
On the move toward low-carbon green growth, a
great deal is happening in Asia. Compared to the
economies of other regions, Asia has the highest
rate of policy innovations and commitments to
low-carbon economic development. Many countries
of the region have incorporated low-carbon growth
components in their national development plans to
attain a better balance between the environment,
the economy, and social welfare. Heavily dependent
on imported resources and energy, the emerging

National Level Sector
Speciﬁc Policy Actions
for Accelerating LowCarbon Green Growth

xii

economies of Asia have been pursuing a new, lowcarbon development paradigm that is improving
industrial competitiveness and serving burgeoning
green technology markets. The People’s Republic
of China, India, and Indonesia, for example, are
becoming market leaders in a variety of low-carbon
technologies such as wind turbines, solar cells,
electric vehicles, and biofuels, among others.
Given the great potential of renewable
energy sources and energy efﬁciency in most
Asian countries, feed-in tariffs (FITs) and renewable
energy portfolio standards could serve to attract

Energy

Energy Efﬁciency

Transport

Seek cost-effective,
market-based solutions
for the uptake of existing
technologies
• Invest in reducing the cost
of existing low-carbon
technologies such as solar,
wind, and bio-energy.
• Continue to focus on
lowering energy intensity
and improving carbon
productivity by changing
the energy mix away from
an over-reliance on fossil
fuels.
• Gradually remove fossil
fuel subsidies, introduce
true energy pricing, and
promote mechanisms such
as FITs and renewable
portfolio standards (RPS)
• Progressively amend
laws in order to scale
up renewable energy in
a competitive market
dominated by fossil fuels

Improve energy efﬁciency
through a combination of
regulations and marketbased instruments
• Launch top-runner
programs for industrial
technologies and electrical
appliances
• Expand energy saving
labeling programs and
begin to test carbon
labeling programs
• Develop a focused and
well-packaged regulatory
system for small and
medium-sized enterprises
(SMEs) that integrates
efﬁciency standards and
targets by assisting with
compliance mechanisms,
including providing funds
and matching grants with
goals
• Develop sectoral
guidelines and training to
achieve energy efﬁciency
standards

Develop new regulations,
policies, and ﬁnancing
mechanisms to alter current
ﬂeet growth patterns
• Introduce new
performance-based
targets and incentive
systems, such as tax
exemption for low-carbon
vehicles for the transport
sector
• Progressively improve
the fuel efﬁciency and
pollution standards for
passenger cars and lightduty vehicles
• Introduce retail sales of
biofuels such as ethanol in
urban and rural markets
• Develop a consistent
framework for integrating
externalities such as local
air pollution and use to
promote efﬁcient and
seamless multimodal
transport systems
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investment and promote a national energy
transition. Other policy innovations in industry,
transportation, and urban sectors are also making
low-carbon technologies affordable for many
middle- and low-income countries. Asia’s policy
experiences and aspirations in tackling climate
change through multi-sectoral, multi-level
approaches show that there are co-beneﬁts from
these approaches in the short term, as well as the
medium to long term. The table below summarizes
actions some countries are taking that could be
rolled out across the region.

Asia’s experiences across different sectors
show that technological innovation for increased
resource efﬁciency is a catalyst for change. To
encourage this change, governments should reduce
the cost of technologies, support R&D, and improve
education to generate low-carbon green growth. To
conquer the cost barrier of new technologies, several
Asian governments and industries have cooperated
successfully in generating a mutually reinforcing
cycle of market expansion and cost reduction. This
has not only resulted in large-scale deployment of
low-carbon technologies but also has provided the

Agriculture & Forestry

Urban Sector Measures

Industry & Trade

Fiscal

Identify and implement the
immediate actions needed to
restore carbon sinks
• Introduce new marketbased incentives for
restoring degraded
forests and providing rural
employment
• Increase inspection
capacity and tighten
penalties for illegal logging
• Scale up pilot schemes for
enhancing carbon stock
such as land sequestration
and reduction of water and
fertilizer use
• Extend awareness of
market-based instruments
to isolated communities
and poor farmers

Scale up coordinated policies
for land use planning, urban
infrastructure, and ﬁnance
• Change regulations and
standards in buildings that
lead to the inefﬁcient use
of energy and materials.
• Pilot market-based
mechanisms such as
carbon pricing and cap
and trade to encourage
the efﬁcient use of public
resources
• Encourage and provide
advice on low-carbon
lifestyle choices and
mentoring programs for
neighborhoods
• Remove barriers to
mass transit networks,
improving inter-modality of
transport and urban freight
solutions, etc.

Create competitive markets
focused on high value added,
low-carbon products and
services
• Integrate low-carbon
targets and objectives
into central and local level
industrial policy
• Link industrial promotion
incentives and private
sector innovations to
carbon performance
• Reduce the tariff rate for
low-carbon environmental
goods and services and
strengthen intellectual
property regimes
• Provide information and
training on existing and
emerging technologies,
management practices,
and related green business
opportunities available
internationally

Identify and implement
immediate actions needed
to introduce market-based
instruments
• Pilot budgetary reforms
with gradual increase in
energy taxes or carbon
pricing
• Introduce performancebased tax incentive
systems for achieving
sectoral emission targets
• Explore innovative
ﬁnancing instruments
and accelerate research
and development (R&D)
support for future
industries
• Improve efﬁciency,
transparency, and
accountability in
the ﬁnancial sector
by including rating
programs and/or carbon
credit schemes with
measurement, reporting
and veriﬁcation
(MRV) requirements.
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means for other countries to overcome cost barriers.
A strong partnership between the public and
private sector ensures an effective ﬂow of ﬁnancial
resources to ﬁrms and households that reinforces
the long-term implementation of programs
organized around market-based incentives. Most of
the ﬁnance required will be for investment in new
or improved infrastructure. This means these public
ﬁnance mechanism must facilitate investment in
productive capital with a long life span where costs
can be amortized over the life of the assets. The key
therefore will be to link public ﬁnance mechanisms
to sources of private ﬁnance suitable for lowcarbon infrastructure investment. The private
sector is also partnering with governments to
implement governance circles, ensuring appropriate
monitoring and reporting activities. Low-carbon
development thus requires a contribution not just
from environmental policy, but also from ﬁnance,
trade, science, technology, governance, and other
policy areas.
The analysis also shows that developing
Asia needs to worry not only about the effects of
climate change, but also whether they are locking
themselves into a high-carbon future. Emerging
Asia is growing faster than other regions of the
world. The infrastructure resulting from the high
growth era and development introduces an element
of inertia that locks in carbon footprints for many
years. Power plants and factories have lifetimes of 15
to 40 years, while road, rail, and power distribution
networks can last 40 to 75 years, or more. Decisions
on land use and urban planning have effects that
can last more than a century. Hence, opportunities
to shift from high- to low-carbon infrastructure
must be seized sooner rather than later. Delaying
action by a decade could increase the cost of
mitigation two to ﬁve times.
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Going Green as an Inclusive Growth Strategy
The outlook for developing Asia’s carbon emission
growth is substantial in absolute terms. Many
inefﬁciencies drive today’s high-carbon intensity.
High-carbon energy consumption could be cut 45%
by changing lifestyle choices and improving energy
efﬁciency in factories, buildings, transportation,
agriculture, and electricity generation. Such climatesmart development initiatives would trigger
investments in new technologies and create green
jobs. These green jobs could employ as much as 1%
to 2% of Asia’s workforce. This ﬁgure could be even
higher in poorer countries because of the greater
need to improve the environment and adopt more
sustainable infrastructure, as well as the greater
scope for increasing employment in forestry
and agriculture.
If countries are to achieve major beneﬁts
from green jobs, active labor market policies will
be required, not least to cushion the potential
impact of green growth policies on employment
in high-polluting and resource-intensive sectors.
Macroeconomic policies must stimulate demand
while ensuring that debt-ﬁnanced spending
supports economic activities with high social
returns.
Inclusive growth remains the foremost goal
for emerging Asia. Many of the great beneﬁts of
low-carbon green growth are rarely quantiﬁed.
Providing access to clean energy will vastly improve
people’s education, employment, and quality of
life—in particular, cleaner, more affordable energy
for cooking will reduce the toil of women and the
devastating health effects of indoor air pollution
among the 600 million people in developing Asia.
Lower emissions from transport will improve air
quality and lead to health beneﬁts in urban areas.
Large populations in developing countries depend
on climate-sensitive sectors such as agriculture,
forestry, and animal husbandry: the natural
resources that underpin these, such as soil, water,
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grazing land, biodiversity, and forests, are subject
to degradation as a result of the changing climate
and their exploitation for short-term beneﬁts. There
are several measures, such as low-till agriculture,
afforestation, and community forest management
that simultaneously reduce degradation, sustain the
livelihoods of the rural poor, cut emissions,
and increase forest carbon stocks.
Financing from developed countries will be
key as it is also in the global community’s interest
for developing Asia to cut emissions. From the
perspective of equity and historical responsibility,
developed countries should show leadership
and share responsibility in ﬁlling the signiﬁcant
ﬁnancing gap. This must be done in addition to
ofﬁcial development assistance, if growth and
development are not to suffer.
Effectively engaging the private sector
is crucial to ﬁlling the ﬁnancing gap for
mitigation. The pricing of carbon through taxes or
implementation of emissions trading schemes can
provide strong incentives to improve efﬁciency as
market participants seek the lowest cost abatement
options wherever they occur. Setting a price on
carbon will also inﬂuence the consumption and
investment decisions of billions of households and
ﬁrms that are consuming subsidized high-carbon
fuels. As many low-carbon projects have a long
payback time, governments can play a catalytic role
by setting up guarantee mechanisms, risk sharing
schemes, and low-carbon funds; and changing
tax policies and subsidies to mitigate private
investment risks.
Regional Cooperation for Seizing the Opportunities
Scientists argue that delaying climate change
mitigation by 10 years would likely make it
impossible to keep global warming from exceeding
2°C. The carbon dioxide emitted today will remain
in the atmosphere for a century and temperatures
will continue to rise for a few centuries after GHG
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emissions in the atmosphere have stabilized.
Therefore, today’s decisions will determine
tomorrow’s options. Action to limit global warming
to 2°C by the end of this century will be feasible only
if all countries play their part in mitigation.
The international climate ﬁnancing
architecture currently delivers an estimated
$171 billion annually to projects in developing
countries, from sources including development
ﬁnance institutions ($70 billion), project developers
($65 billion), corporate actors ($13 billion), and
commercial ﬁnancial banks ($12 billion). The private
sector share of climate ﬁnance in developing
countries is around 57%. However, investment of
more than $6 trillion will be needed in the region by
2030 in the energy sector alone. Filling the ﬁnancing
gap will require all the tools at our disposal,
spanning efﬁciency gains, reform and integration
of carbon markets, and the creation of innovative
ﬁnancing instruments. The Clean Development
Mechanism (CDM), among other carbon market
mechanisms, can be termed a success but it is
still very uncertain whether it can deliver the
required ﬁnancial resources to developing countries
due to oversupply and low demand caused by
international and national policies and ﬁnancial
and economic crises. As agreed at the Copenhagen
Climate Change Conference in 2009, long-term
funding to support climate action in developing
countries should reach $100 billion annually by
2020 through various sources. Therefore, climate
ﬁnance must be scaled up signiﬁcantly through all
possible ways and means.
But carbon pricing alone will not generate
the needed ﬂows of technology across borders.
Developing Asia and other advanced economies
should work together to embrace the challenge
of diffusing low-carbon products, services, and
innovations. Liberalization of trade and reduced
tariff rates for low-carbon green products and
services would accelerate technology transfer,
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and developing Asia would beneﬁt too from the
knowledge created by emissions reduction activities
in advanced economies such as Japan, the Republic
of Korea, and Singapore.
Cooperative action in this region would
be in the political interest of all governments for
the following three reasons. First, a more direct,
region-wide push on energy efﬁciency, technology,
investment, and deforestation is essential to add
credibility to the voluntary pledges and national
targets without losing economic competiveness.
Second, given the scale of investment required
and the deterioration of public ﬁnances in
many countries, cooperation, consultation, and
coordination among governments in this region
can leverage private sector capital. Third, because it
will take time to agree on the details to implement
a global climate deal, it is important to advance
with concrete actions to provide the international
community with experience and lessons for
increased ﬁnancial and technical assistance to
developing Asia.
Developing Asia is expected to be at the
center of the global agenda on low-carbon green
growth. Asia has much at stake in the ﬁght against
climate change as the region is the world’s most
populous and has had high economic growth
with a rising share of global GHG emissions, and
Asia’s subregion are among the most vulnerable
to looming climate risks. Nowhere are production,
resource consumption, and emissions growing
faster than in developing Asia.
Action on the following 10 key issues
is crucial to achieving low-carbon green growth
in Asia.
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Regional Level Actions for Accelerating
Low-Carbon Green Growth in Asia
Regional Carbon Market
• Promote the linkage of national carbon trade
schemes, which will require the creation of a
regional public–private policy dialogue and
framework to prepare the ground for the linkage
of carbon trade schemes including transparent
agreements and rules (for instance, MRV
systems) and institutional arrangements.
• Encourage investment in cross-border low-carbon
energy infrastructure and transport projects
Regional Energy Partnership
• Promote a regional partnership on renewable
energy, setting national renewable energy
targets and favorable feed-in tariffs (FITs) and
renewable portfolio standards (RPSs).
• Promote the partnership to work toward a set
of applicable national efﬁciency standards
developed and applied to a limited but critical
range of energy-intensive industrial and
consumer goods, and buildings. Governments
may also develop energy efﬁciency labeling for
electrical appliances, consumer products, and
industrial manufacturing processes, building on
work under way according to a mutually agreed
timetable.
Private Sector Participation
• Implement an effective capacity development
program at regional or subregional level to help
create an enabling policy and legal environment
to attract private sector participation
International development institutions, national
governments, and ﬁnancial institutions should
use risk-mitigating products (e.g., political risk
guarantees, credit risk guarantees) to encourage
private sector investment in low-carbon
infrastructure development.
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• Promote a regional public–private portfolio
of several large-scale integrated smart city
and smart grid demonstration projects across
different regulatory regimes.
Technology Transfer
• Establish a network of regional low-carbon
innovation centers modeled on the Consultative
Group on International Agricultural Research, to
help developing countries accelerate the uptake
of low-carbon technology. Regional development
institutions such as ADB may play a leading
role in promoting climate technology transfer
and diffusion, helping countries learn from each
other.
• Forge a free-trade agreement within Asia for
high-impact green and low-carbon technologies
and services.
Finance
• Encourage the phasing out of pervasive fossil
fuel subsidies, using a regionally coordinated
approach. This should be done as a prelude
to introducing ﬁscal reforms that encompass
a range of pricing and taxation instruments,
including taxes on fossil fuels and other resources.
• Set up a regional platform to encourage REDD+
(reduced emissions from deforestation and
degradation) projects. This platform should be
hosted by key forest nations of the region and
involve the international community, regional
ﬁnancial institutions, civil society, and the
private sector.

What the Book is About
Measuring Mitigation Efforts by Asia
This book reviews greenhouse gas (GHG) emissions in
cumulative and absolute terms, and the voluntary targets
and efforts taken by the emerging economies of Asia to
tackle climate change. This study recognizes that lowcarbon green growth is an imperative, not an option for Asia,
the world’s most populous and rapidly growing region. The
theoretical aspects of low-carbon green growth and the issue
of adapting to climate change are not the focus of the study.
Capturing Asian Perspectives
Emerging Asia is different from the developed advanced
economies as it is experiencing rapid growth rates that need
to be decoupled from energy use and emissions, reaping
co-beneﬁts in areas such as health. These countries have
only recently witnessed an increase in manufacturing and
their per capita levels of material consumption remain low.
Asia is diverse, with a large and growing population that
has given way to consumption-oriented and new lifestyles,
environmental degradation, and declining forest cover.
However, social inclusion is the top priority for emerging Asia.
This book captures the Asian perspectives on the trade-offs,
equity issues, and interdependence in working together.
Policy Relevance
This study suggests actionable, solution-oriented policy
recommendations in the medium and long term to meet
national and sectoral targets, and a strategic framework
to implement low-carbon green growth policies and reap
beneﬁts from regional cooperation and working collectively.
Participatory
This study was done in cooperation with 23 think tanks,
with researchers from those institutes contributing the
background papers and chapters. Inputs from policy
makers, private sector representatives, and international
organizations were received at a technical workshop and
stakeholder meetings and policy dialogues held in Tokyo,
Beijing, New Delhi, Jakarta, Seoul, and Manila.
Added Value
This book is built on the ongoing projects of ADB and ADBI
and the knowledge that exists in regional thinks tanks.
This study served as a knowledge-sharing platform for
ongoing works and to facilitate countries’ low-carbon
green growth policies and implementation.
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A Readers Guide to Navigating the Chapters
Chapter 1

Chapter 2

Why is Low-Carbon Green Growth imperative for Asia?

Why the changing perspectives and what is the scale of the
challenge?

Asia’s challenges:
• Future growth is needed for poverty alleviation
• Climate change—if not halted will undermine growth
and lock in high-carbon footprints
• Decoupling is possible with the right technological change,
market incentives, and collective action

• Externalities of Asia’s economic renaissance
• Implications of globally agreed 2°C ceiling for
emerging Asia
• MDGs related to environment and energy
• NAMAs as national objectives and size of the
investment needed

Low-carbon green growth as an integrated approach can be
attractive in the short run, too:
• Environmental co-benefits
• Economic co-benefits
• Social benefits

• Converging Asian perspectives on tackling climate change
• Evolving frameworks for low-carbon green growth
• Monitoring systems to track the results of policies
and public investments

Chapter 3
What are the successful transformation strategies, policies,
and practices?
• Country strategies for reducing emissions in key sectors such as energy supply, energy efficiency, transport,
waste management, agriculture land use
• Evidence on the technological, regulatory, fiscal, and market-oriented policies that have been successfully implemented
at national, sectoral, and subnational levels
• Critical evaluation of the actions, achievements, organizational structure, public-private partnerships, and budgetary reforms
Lessons for scaling up and widening low-carbon green growth transformation

Chapter 4

Chapter 5

How to make LCGG more inclusive?

How to seize new opportunities?

The policy conditions under which low-carbon green growth
can help deliver development objectives beyond the
environmental ones—turning co-benefits into primary
objectives along climate change mitigation
• Social inclusivity and equity
• Expansion of demand
• Green jobs
• Innovation
• Energy security

Public goods need collective action. More direct coordinated
actions are essential to seize opportunities across borders
and bring economic competitiveness to countries.
Regional cooperation is critical to accelerate LCGG
• Knowledge sharing and policy networking
• Free trade in environmental goods and services
• Joint research and innovation
• Joint mobilization of finance

Chapter 6
Conclusion: Low-Carbon Green Growth in Asia: Policies and Practices
• Much of Asia is taking policy actions to tackle climate change and accelerate green growth—which are measurable,
comparable, and replicable
• Introducing policies to support low-carbon green growth need not be a costly undertaking if instruments are
designed to address the poverty reduction agenda and private sector mobilization
• Countries can use a combination of policy matrix and checklist of indicators to assess the quality and capability of
their existing framework and to identify specific areas that can be strengthened through regional cooperation

Chapter 1
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1.1
Introduction

The pursuit of economic growth has been the
single most important policy goal of emerging
Asian countries in the recent past. Asia’s economic
output surged tenfold between 1980 and 2009.
With an annual average gross domestic product
(GDP) growth rate of more than 7% since 2000 the
world share of developing Asia’s trade doubled from
13% in 1990 to 26% in 2008 (United Nations [UN]
2009). In 2010, the Asian share of global output was
28%, against less than 12% in 1990. If it continues
to follow the recent trajectory, the Asian GDP per
capita income in purchasing power parity terms of
$6,700 in 2010 will rise signiﬁcantly to $40,800 in
2050 (Kohli, Sharma, and Sood 2011). More countries
are looking for strategies to reach the status of
developed economies, to facilitate the changes in
patterns of growth, production, and consumption
that have historically taken place as income levels
have changed.
The extraordinary ramping up of economic
activities since the 1970s has no historical precedent.
Nevertheless, this fast-paced economic growth has
been accompanied by high rates of material and
energy consumption. Resource extraction[1]
for economic use increased from 9 billion tons
in 1985 to 13 billion tons of resources in 1995, and
reached almost 18 billion tons in 2005 (Giljum et
al. 2010). The growth of resource extraction in Asia
has been much faster than the global average.
The share of the emerging Asian countries—
including the People’s Republic of China (PRC),
India, and the Association of Southeast Asian
Nations (ASEAN)—in global resource extraction
Putting Sustainable Development and Climate Change Policies into Practice

increased notably, from 22% in 1985 to 31% in
2005. The composition of extracted resources
also changed considerably over this period. While
in 1985, renewable resources such as biomass
accounted for almost half of all extraction, this
share diminished to 36% in 2005, as extraction
of nonrenewable resources increased at a much
higher pace. This growing share of nonrenewable
resources is one characteristic of the ongoing
process of industrialization, which has accelerated
signiﬁcantly in many Asian countries since the
beginning of the 1990s (Weisz et al. 2006). The
region consumed 20% of world energy in 2000,
but the share rose to about 27% by 2007 (Asian
Development Bank [ADB] 2011). This poses a
serious challenge to the sustainability of growth
considering the ﬁnite resource base, the impacts of
climate change, and the fragile ecology on which
emerging Asia depends for economic expansion.
Within the context of attaining sustainable
development, natural resources and ecosystem
services provided by the environment are essential
to support economic growth, social well-being, and
human development.
To sustain these growth rates, and achieve
the Asian Century by 2050,[2] developing Asia has
to deal with serious challenges, such as large-scale
poverty eradication and reducing socioeconomic
inequality. During the last decades of development
since 1992, income inequalities as revealed by the
Gini coefﬁcient have been increasing. In Asia, more
than 50% of the population lives on less than $2.50
a day, and has limited access to basic services.
1 In general, four major types of resources are considered: (i) agriculture, forestry and
ﬁshery, and biomass products (including textiles and wood products such as paper);
(ii) fossil energy carriers (coal, oil, gas, peat) used for energetic and non-energetic
purposes (including chemicals based on fossil materials); (iii) minerals (industrial
and construction minerals) and mineral products (such as glass or natural fertilizers);
and (iv) metal ores and metal products (including, for example, machinery).
2 The Asian Century scenario extends Asia’s past success into the future, putting it
on the cusp of a historic transformation. In this scenario, Asia’s GDP increases from
$17 trillion on 2010 to $174 trillion in 2050, or half of global GDP, similar to share of its
global population. It would have no poor countries (those with average per-capita
GDP of less than $1,000), compared with eight in 2012.
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Figure 1.1
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Currently, 650 million people across Asia are
conservatively estimated to be without access
to electricity. The number of people unable to
cook with modern fuels and lacking minimum
lighting to read or carry out other household
activities will grow as the population increases.
Variations in modern energy consumption across
countries explain the wide differences in human
development among developing and developed
countries (Figure 1.1). Similarly, disparities in
economic capacities and natural as well as social
capital have created different levels of development
in Asian countries.
Despite all the past achievements and periods
of short-term prosperity, economists within and
outside of the region agree that in the long run, this
type of development, without due regard to social
inclusiveness and environmental protection, is not
sustainable (Kawai and Lee 2010; Stiglitz 2011; Salim
2011; Sachs and Someshwar 2012). Most disturbing
is the fact that past development models have
disrupted the equilibrium of ecological systems to
the extent that biological diversity has been eroded,
nature’s life support systems have been adversely
affected, and climate change
is increasing.
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1.2
The Concept and Imperativeness
of Low-Carbon Green Growth

1.2.1
Climate Change, Development,
and Poverty Reduction
Climate change epitomizes the developmental
challenges in a still highly unequal but increasingly
globalized world. The evidence for climate change
is overwhelming and has been conﬁrmed by
successive international studies (ADB 2009a; Stern
2007; UNFCCC 2007). They indicate warming of
2ºC would lead to minimal losses in high-income
countries and a global GDP loss of about 1%
(Stern 2007), but could result in a 6% permanent
reduction in annual per-capita income in Asia
(ADB 2009). The losses would be primarily driven
by increased variability and more frequent and
intense extreme weather events (UNFCC 2007).
The poor populations of emerging Asia are likely
to suffer disproportionately. Most of the warming
trend observed since industrialization is due to
increases in anthropogenic greenhouse gas (GHG)
emissions, particularly carbon dioxide (CO2), caused
by activities such as fossil fuel burning and land
use changes. The Intergovernmental Panel on
Climate Change (IPCC) in its First Assessment report
stated the need to reduce current GHG emissions
by 60%–80% if concentrations are to be kept at
the 1990 level (IPCC 1990). The most recent Fourth
Assessment Report of the IPCC found stronger links
between human-induced emissions and increased
global average temperatures and climate change
(IPCC 1995; 2000a; 2007a).
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The Stern Review (2007) conﬁrmed that not
only is the cost of taking action now far smaller
than the cost of inaction, but that even when the
most aggressive action to address climate change
is taken, it would have an almost imperceptible
impact on the 150% growth in the global economy
predicted by 2050. Burning fossil fuels is the main
source of GHG emissions. Many Asian countries are
reliant on signiﬁcant imports of fossil fuels to meet
their energy needs. A dependency on imports for
energy resources means energy supplies and prices
are vulnerable to uncontrollable events or political
developments in the exporting countries.
Addressing climate change, social inequality,
the depletion of resources, and energy security
will be a central development challenge for
emerging Asia. The question arises to what extent
climate policies can help alter energy and resource
consumption and increase resource productivity—
in other words, to what extent can emerging Asia’s
climate policies contribute to the achievement
of multiple development co-beneﬁts.[3] Figure 1.2
correlates material consumption and energy-related
CO2 emissions in 14 Asian countries for 2009. The
trend line illustrates a high correlation between
these indicators, implying that countries with
high absolute levels of resource consumption and
economic growth are also those with high
CO2 emissions.
According to projections of global GHG
emissions in standard reference scenarios,
continued business-as-usual development of the
global economy, driven by an emerging Asia and
a world population that in 2012 has reached
7 billion, will lead to a probable doubling of global
emissions by 2030 (IPCC 2007), most of which
will be emitted by Asian developing countries
(ADB 2009b). As GHGs continue to accumulate in
the atmosphere, CO2 atmospheric concentration
could reach 500 parts per million (ppm).
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As a result, the world’s mean temperature by
2100 could increase from 3.0°C to 4.8°C above 1980–
2000 levels under a high emissions scenario (ADB
2009a). On the basis of comprehensive modeling,
and as published in the scientiﬁc literature, some
scenarios estimate global average temperature
increases of up to 6.4°C by the end of this century.
Net economic losses could result in many countries
at all magnitudes of warming (IPCC 2007). The
poor in developing countries, especially in South
and Southeast Asia, are estimated to be those most
vulnerable to the changes and their associated
impacts.

3 The co-beneﬁts approach to climate change means integrated efforts to address
climate change concerns, while meeting development needs in developing countries.
The co-beneﬁts approach helps developing countries increase their ownership while
engaging in efforts to address climate change, by introducing measures to achieve
tangible development beneﬁts. It is also considered to be a practical approach for
developed countries to cooperate with developing countries, where economic and
social development is a priority at the national and local levels.There are also local
air pollution beneﬁts from pursuing greenhouse gases emissions mitigation policies,
which lower the net costs of emission reductions and thereby may strengthen the
incentives to participate in a global climate change mitigation agreement.
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Figure 1.2

CO2 Emission and Resource Consumption in Asia, 2009
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Version 9.0 by the World Resource Institute (2012) and Sustainable
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Notes:
O IND:
O INO:
O JPN:
O KOR:
O PHI:
O PRC:
O SIN:
O THA:
O VIE:

India
Indonesia
Japan
Republic of Korea
Philippines
People’s Republic of China
Singapore
Thailand
Viet Nam
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Figure 1.3

Climate Change, Poverty, and Development Nexus
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Climate change is identiﬁed as a serious challenge
for poverty reduction efforts in developing
countries, particularly because these countries
have limited capacity to cope with current climate
variability and extremes, not to mention future
climate change (Figure 1.3). Indeed, poverty and
environmental needs exacerbate the adverse
consequences of climate change. Therefore, the
development and climate change communities
can bring their perspectives together for
environmentally sustainable and socially inclusive
economic growth and low-carbon, climate-resilient
development through integrated approaches
(IPCC 2007). Aggregate annual losses for Asia
would be 2.6%–8.1% of GDP in 2100 (ADB 2009a).
At the same time, development will lead to
emissions of GHGs that will eventually
contribute to climate change.
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1.2.2
Global Actions for Mitigating Climate Change
The new understanding of the link between
human-induced emissions of GHGs and climate
change spurred the agreement called the United
Nations Framework Convention on Climate Change
(UNFCCC) in 1992, followed by the adoption of the
Kyoto Protocol at the Third Conference of the Parties
to the Treaty (COP 3) in 1997. The Kyoto Protocol,
which entered into force in 2005, governs the
quantitative emission reduction commitments of
industrialized countries that became signatories to
the protocol. While the IPCC reports imply a need
for CO2 reductions of 60%–80% from developed
countries by 2050 (IPCC 2007), the Kyoto Protocol
required only a reduction of 5.2% on average from
1990 levels for the 2008–2012 period. Developing
countries, because of their developmental needs,
are not required to commit to quantitative emission
reduction objectives until 2012 under the protocol.

Low-Carbon Green Growth in Asia

However, to be more effective, future mitigation
efforts would need to achieve deeper reductions
covering a higher share of global emissions, which
will become more difﬁcult with time.
If nothing is done, global emissions will
continue to increase as a result of demographic
change, social and economic development, and
the current rate of technological change. Between
1970 and 2004, global GHG emissions caused by
human activities increased by 70% since preindustrial times (IPCC 2007) and CO2 emissions from
the use of fossil fuels have been growing at 1.9%
per year (IPCC 2007). Under certain scenarios, the
International Energy Agency (IEA) found that nonOECD countries could be responsible for almost 90%
of growth in energy demand and account for nearly
three-quarters of global CO2 emissions in 2050
compared with 2007 (IEA 2010a).
The signiﬁcant risks of an increase in global
average temperature of more than 2°C above preindustrial levels are well-documented and represent
threats, especially for the poor and vulnerable
countries of Asia (ADB 2009a; Zhai and Zhuang
2012; Cline 1992). Governments agreed at the 15th
session of the Conference of the Parties (COP 15)
in Copenhagen on the need to stabilize the global
temperature increase at 2°C above pre-industrial
levels to limit the impacts of climate change. The
“best estimate” assumption shows that the most
stringent scenarios, which could limit global mean
temperature increases to 2.0°C–2.4°C above preindustrial levels, require emissions to peak within
10 years from 2007 (IPCC 2007). Eleven of the 12
years from 1995 to 2006 rank among the warmest
years in the instrumental record of global surface
temperature, measured since 1850. Global average
surface temperatures increased by about 0.74°C over
the 100 years from 1906 to 2005 (IPCC 2007). The
global average temperature increase can be limited
to 2.0°C–2.4°C if we are able to stabilize the global
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concentration of CO2, the principal anthropogenic
GHG, at 445–490ppm. In 2005, atmospheric CO2
concentrations had increased by almost 100 ppm
above pre-industrial levels, reaching 379 ppm
(IPCC 2007). The numerous mitigation measures
that have been undertaken by many parties to
the UNFCCC are inadequate for revising overall
GHG emissions trends to the extent needed.
During the UNFCCC conferences in
Copenhagen in 2009 and Cancun in 2010, several
developing countries submitted nationally
appropriate mitigation actions (NAMAs),
which describe domestic emission mitigation
activities (Table 1.1) carried out with and without
international support, and which are subject to
domestic measurement, reporting and veriﬁcation
(MRV), reported through national communications.
At the UNFCCC Durban COP 17 in 2011,
governments agreed to draw up a new deal
with legal force to be signed by all countries,
to be prepared by 2015 and take effect in 2020.
The Durban Platform for Action (Box 1.1) noted
with grave concern the signiﬁcant gap between
countries’ mitigation pledges for 2020 and the
likely chance of holding the increase in global
temperature to 1.5°C–2.0°C above pre-industrial
levels. Big differences exist in the commitments
of various Asian countries, based primarily on
the structure of their energy economies. Indeed,
primary energy requirements and the resulting
emissions depend on factors such as the level of
industrialization, economic structure, energy mix,
level of motorization, and the type and availability
of domestic energy resources.
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Table 1.1

Voluntary Pledges made in Copenhagen through
Nationally Appropriate Mitigation Actions
Country

Mitigation actions

O Bhutan

Ensuring that emissions do not exceed country’s sequestration capacity

O PRC

Reduction of GHG emissions per unit of GDP by 40%–45% below 2005 levels by 2020
Increase of share from non-fossil fuels to supply 15% of primary energy consumption by 2020
Increase of forest cover by 40 million hectares by 2020
Increase of forest stock volume by 1.3 billion cubic meters above 2005 levels by 2020

O India

Reduction of GHG emissions per unit of GDP by 20%–25% below 2005 levels by 2020
Increase of the fraction of electricity derived from wind, solar, and small hydro to 20% in 2020
(from the current level of 8%)
Adoption of building energy codes by 2012
Adoption of fuel efﬁciency standards by 2011
Increase of forest cover to sequester 10% of annual emissions in India’s forests

O Indonesia

Reduction of emissions to 26% below business-as-usual levels by 2020 achieved through:
• Sustainable peatland management
• Reduction in the rate of deforestation and land degradation
• Improvement of carbon sequestration
• Promotion of energy efﬁciency, and alternative and renewable energy sources
• Reduction in solid and liquid waste
• Low-carbon transport

O Japan

Economy-wide reduction of GHG emissions by 25% below 1990 levels by 2020 based
on the premise of the establishment of a fair and effective international framework in which all
major economies participate

O Republic of Korea Reduction of emissions to 30% below projected levels by 2020, which equates to approximately
4% below 2005 levels
O Malaysia

Reduction of GHG emission intensity by 40% below 2005 levels by 2020

O Maldives

Achieve carbon neutrality as a country by 2020

O Mongolia

A series of actions including increase of photovoltaic (PV), solar, and wind utilization,
and improvement of energy efﬁciency

O Singapore

Reduction of GHG emissions to 16% below projected levels by 2020, contingent on a
legally-binding global agreement

O Thailand

Reduction of energy intensity measured by energy per GDP to 1:1
Increase to share of renewable energies to 20% by 2022

O Viet Nam

Reduce energy consumption by 5%–8% by 2015
Increase contribution of renewable energy sources to over 5% in 2020, and 11% in 2050

Source: UNFCCC (2011).

10

Low-Carbon Green Growth in Asia

Box 1.1

Durban Platform, Rio+20 Summit,
and Doha Climate Gateway

At Durban in December 2011, delegates agreed to a compact,
two-page document that sets out a motivation and process
for reaching a new agreement on emissions reduction by
2015, to be implemented by 2020. It achieves one small
step by asserting that the outcome will be “applicable to all
parties.” The Cancun agreement of 2010 allows countries
to state their domestic emissions reduction commitments
publicly and allows those commitments to be reviewed by
the international community. At Durban, delegates agreed
new procedures for measurement, reporting and veriﬁcation
(MRV) for voluntary commitments, and for international
consultation to increase conﬁdence in progress toward the
fulﬁllment of these pledges.
The Durban platform contains three important
elements. First, it notes with grave concern the signiﬁcant
gap between countries’ mitigation pledges in terms of global
reduction of GHG emissions by 2020 and the likely chance
of holding the increase in global temperature to 1.5°C–2.0°C
above pre-industrial levels. This statement reinforces the
scientiﬁc agreement that a target of 1.5°C or 2.0°C warming
would result in far less signiﬁcant impacts from climate
change than a higher global temperature increase. Second,
the platform asserts that countries should “launch a process
to develop a protocol, another legal instrument or an agreed
outcome with legal force under the UNFCCC applicable to
all parties.” Third, it states that this agreement should be
prepared by 2015 and that any resulting reductions should
begin by 2020. The 2015 deadline is relatively short by
international negotiation standards, increasing the pressure
to conclude a deal in the near future.
The 2012 United Nations Conference on Sustainable
Development, also known as Rio+20, took place 20 years
after the landmark summit in Rio de Janeiro in 1992. A key
theme that dominated the deliberations was the concept
of a green economy. At a time when the economic and
ﬁnancial crises make the headlines, world leaders agreed
to push forward a green economy to achieve sustainable
development and poverty eradication, based on the principle
of common but differentiated responsibility and low-

carbon development. The outcome document “The Future
we want” urges countries to measure human well-being
and sustainability with a broad set of tools, rather than
a narrow metric such as gross domestic product (GDP).
It reemphasizes the fulﬁllment of ofﬁcial development
assistance (ODA) commitments, including the commitments
by developed countries to achieve the target of 0.7% of
gross national product for ODA to developing countries by
2015, as well as a target of 0.15%–0.20% of gross national
product for ODA to least developed countries. It is important
for the rapidly growing nations of Asia to capitalize on the
opportunities available for low-carbon green growth and to
invest heavily in human capital to encourage citizens and
industries toward sustainable consumption and production
practices.
The Doha Climate Change Conference that concluded
on 8 December 2012 has resulted in decisions (clubbed
together as “Doha Climate Gateway”) aimed at advancing the
implementation of the United Nations Framework Convention
on Climate Change (UNFCCC) and its Kyoto Protocol (KP).
The Doha Conference has succeeded in carrying out
amendments to the KP making the second commitment period
of emission reduction by KP parties effective immediately
beginning 1 January 2013. Although the emission reduction
obligations undertaken by the Annex I parties are not as
ambitious as required by science, the KP parties have agreed
to implement the targets over an 8 year period (2013–2020),
thus providing a degree of certainty to the carbon markets. It
has been agreed that the KP parties will revisit their targets
in 2014 with a view to increasing their ambition; this will be
unconditional and will have no linkage with the work of the
Durban Platform. At Doha, the work of the Durban Platform
set up for devising the post-2020 arrangements progressed
satisfactorily. In a signiﬁcant and positive advance, it has been
agreed that the work of the Durban Platform will be based
on the principles of the Convention. As announced by the UN
Secretary General, the decision recognizes the possibility of
holding a meeting of heads of governments and states in
2015 to ﬁnalize the Agreement.

Source: ADB–ADBI study team.
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1.2.3
Sustainable Development Dilemmas
of Emerging Asia
As a consequence of rapid carbon-intensive growth,
the region is becoming the fastest growing emitter
of GHG emissions. Recent estimates suggest that
Asia accounts for 27% of the world’s energy related
CO2 emissions and the share is likely to increase
to 44% by 2030 (Figure 1.4). The region is predicted
to experience a steady rise in urban population
(Kohli, Sharma, and Sood 2011); a sharp increase in
energy use (Institute of Energy Economics, Japan
2011); a surge in the size of the vehicle ﬂeet; and
an increase in the output of carbon-intensive
industries (Schipper, Fabian, and Leather 2009).
The future of global economic growth depends on
the prospects and performance of emerging Asian
countries. While the general trend suggests major
economies of the region, such as the PRC and India,
have become and will continue to be major sources
of emissions, per capita emissions continue to be
lower than those of industrialized countries.
An inventory of GHG emissions (Table 1.2)
for major countries across Asia indicates a pressing
need for signiﬁcant emission reductions within
a short time frame. To have a greater chance of
achieving lower stabilization levels, an emissions
peak and then decline would have to occur quickly,
and greater emissions reductions by 2050 would be
required (IPCC 2007).
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The implications of global warming help
to set the frame for policy making aimed at GHG
emissions reductions. While modeling future
temperature increase is sensitive to key assumptions
about economic growth and policy interventions,
it is worth noting that paleoclimatic information
supports the interpretation that the warmth of the
last half century is unusual at least in the previous
1,300 years. The last time the polar regions were
signiﬁcantly warmer for an exceeded period (about
125,000 years ago), reductions in polar ice volume
led to a sea level rise of 4–6 meters (IPCC 2007).
Geographically, North America, Asia, and
the Middle East have driven the rise in emissions
since 1972. Developed countries (UNFCCC Annex 1
countries) hold a 20% share in world population
but account for 46% of global GHG emissions. In
contrast, the 80% of the world population living
in developing countries accounts for 4% of GHG
emissions. While some studies argue that even if
the majority of emissions are the responsibility
of only a few nations, all countries must share
the commitments to reduce them for reasons of
fairness and equity, others argue that countries
have differentiated historical responsibility (IPCC
2007). Since 1800, economic growth has enabled
Europe and the United States (US) to reduce hunger,
poverty, and hardship. Hopefully, over the coming
decades, Asia will do the same. Energy has a
particularly critical role in development. Access to
energy is critical for the provision of basic services
such as lighting and cooking; it improves education,
increases productivity, enhances competitiveness,
and promotes economic growth. Reliable, affordable,
and available energy is crucial for economic
development, and national development strategies
consider this. While some development activities
exacerbate vulnerability to climate change, efforts
to cope with the impacts of climate change and
attempts to promote sustainable development
share common goals.
Low-Carbon Green Growth in Asia

Figure 1.4

Regional Emissions, 2009 and 2035
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Source: IEA (2009).

Table 1.2

Current and Projected Emission Trends of Asia

Country/Region

CO2 emissions

Year
(unit)

2009

CO2 emissions
per capita

Emissions
intensity

2035
(t/capita)

2009
(tCO2/GDP)

2009
(Mtoe)

2035

(kWh/capita)

2,648

2,271

3,835

2035
(Mt)

2009

5.14

7.39

0.6

O PRC

6,877

10,253

O India

Electricity
consumption
per capita

Total energy
demand

1,548

3,535

1.37

2.34

0.35

597

669

1,464

O Indonesia

376

…

1.64

…

0.4

609

198

…

O Thailand

227

…

3.36

…

0.41

2,073

107

…

O Viet Nam

114

…

1.31

…

0.38

904

59

…

O Non-OECD Asia (excluding India, PRC)

1,565

2,899

1.49

2.11

…

…

784

1,472

O Japan

1,088

918

8.58

…

0.32

7,833

472

478

395

…

17.87

…

0.56

11,038

130

…

O Australia
ORepublic of Korea
OOECD Asia Oceania
OWorld

515

…

10.57

…

0.45

8,980

…

…

2,021

1,655

9.96

8.15

…

…

850

912

28,999

35,442

4.29

4.14

0.45

2,730

12,271

16,748

Notes: All emissions ﬁgures are for energy-related emissions only.
Mtoe: million tons of oil equivalent. kWh: kilowatt-hour.
Projections are for the “New Policies Scenario” from the IEA’s World Energy Outlook 2011.
Source: Howes and Wyrwoll (2012).
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Figure 1.5

Developmental Dilemma of the Emerging
Asian Economies

Sustainable
Green
Economies

Development welfare

Climate change also raises issues of equity
because of the large differences in emissions,
present and past, among countries and their
widely differing vulnerability to the effects of
climate change. Further, mitigation programs
that aim to serve societies at the global scale may
require a development in global governance that
would require a participative approach with the
involvement of emerging economies. From the
development point of view, carbon emissions
are to be treated as the utilization of the global
common space available in the global atmospheric
commons, and should not be seen only in terms
of environmental damage they can cause. This
implies that developing countries in Asia are
simultaneously facing the challenging tasks of
reducing signiﬁcant climate change risks and other
major environmental disruptions, and of lessening
global inequalities, as Figure 1.5 shows. This is also a
challenge derived from the principle of common but
differentiated responsibility. It implies, as stated by
the UN, that the active participation of developing
countries is now required and such participation
can occur only if it allows economic growth and
development to proceed in a rapid and sustainable
manner” (UN-DESA 2009). The differentiated part
of responsibilities implies that absolute emission
reductions should come from developed economies,
while the decoupling of economic growth and
emissions is a viable strategy for developing Asia,
where per capita emissions continue to be lower
and growth will bring poverty alleviation. Figure 1.5
illustrates the challenge that confronts emerging
Asian economies today. However, there is reason
for optimism.
Based on the economic performance of Asia
since 1970, these economies have successfully made
the transition from least developed to fast growing
ones, showing that such a transition is possible
under favorable circumstances and policies.

Advanced
Economies
Today

Emerging
Asian
Economies
Today

Per capita carbon emissions
Source: ADB–ADBI study team.

Within Asia, experience from the industrialized
economies of Japan, the Republic of Korea, and
Singapore suggests that development efforts that
facilitate environmentally sustainable growth and
poverty alleviation are possible. Such a development
path needs to be increasingly based on low-carbon
energy to tackle climate change. Development along
such a path can be labeled low-carbon green growth
when it is a reﬂection of a more general concern
to avoid environmental degradation and resource
depletion.
1.2.4
Deﬁning Low-Carbon Green Growth
Since the 2008 ﬁnancial crisis, the concepts of
low-carbon development, the green economy, and
a global green new deal have increasingly come
to the fore in the global policy debate (United
Nations Environment Programme [UNEP] 2011;
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Barbier 2010; World Bank 2011). There is no universal
deﬁnition of the concept of low-carbon green
growth, but the term underscores the economic
dimensions of sustainable growth with a focus on
the interaction between emission reductions and
the economy. UNEP (2011) emphasizes the crucial
point that economic growth and environmental
stewardship can be complementary strategies,
countering the still strongly inﬂuential view that
signiﬁcant trade-offs exist between these objectives.
UNEP (2011) has deﬁned the green economy as a
development pattern that not only improves human
well-being and lessens inequality but also reduces
environmental risks and addresses ecological
scarcities—a growth paradigm pattern that is lowcarbon, resource-efﬁcient, and socially inclusive.
Low-carbon green growth thus entails
(i) using less energy, improving the efﬁciency
with which resources are used, and switching
to low-carbon energy resources; (ii) protecting
and promoting natural resources such as forests
and peatlands; (iii) designing and disseminating
low-carbon technologies and business models to
reinvigorate local economies; and (iv) implementing
policies and incentives that discourage carbonintensive practices. It presents the emerging
economies of Asia with a unique opportunity to
invest in change. Many analysts (Kawai and Lee
2010; Stiglitz 2010; Frankel 2009) believe that the
sooner countries take advantage of low-carbon
green growth, the better it will be for their longterm development prospects.
This provides an opportunity to sweep away
the short-term development thinking that has
plagued the past several decades and replace it with
paths toward development that ﬂourish within
ecological limits. The challenge is to create the
enabling policy architectures, both at the domestic
and international levels, under which
this is possible.
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1.3
Impacts and Co-beneﬁts of
Low-Carbon Green Growth

The concept and practice of low-carbon green
growth is consistent with the broader concept of
sustainable development. The concept encompasses
three pillars of development—economic, social, and
environmental—and a focus on intergenerational
equity. It abandons the conventional linear
economic model of development, with its
overemphasis on material wealth, to explore
different aspects of growth that emphasize cobeneﬁts apart from wealth creation, including
the enhancement of social cohesion and the
preservation of ecological equilibrium. Moving to
a low-carbon green growth paradigm will beneﬁt
developing Asia in at least three major ways:
environmental co-beneﬁts, economic beneﬁts,
and social co-beneﬁts.
1.3.1
Environmental Co-Beneﬁts
Many low-carbon interventions have important
co-beneﬁts, including human health beneﬁts, from
measures that reduce air pollution, waste, and other
pollutants. Environmental co-beneﬁts include lower
particulate pollution and the conservation of forests.
This helps poor people directly and should not be
treated as a superﬂuity. Providing clean energy can
produce major improvements in public health, in
particular cutting exposure to high levels of indoor
air pollution, which currently account for an annual
mortality of 0.6 million in Asia. Household coal
use in countries such as the PRC and India poses
health risks, especially in many areas where highly
polluting toxin-containing coal is used.
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Historically, poor households have moved to the use
of cleaner fuels as economic development occurred
but this process alone would not sufﬁce to reduce
the health risk substantially in the long term. Lowcarbon green growth has the potential co-beneﬁt
of a cleaner environment for poor populations.
Similarly, the substantial effect of urban air
pollution and trafﬁc congestion on the health of the
urban poor is largely due to fossil fuel combustion,
accounting for an annual mortality of about
0.3 million at the global level (World Bank 2005).
The burden of outdoor pollution in rural areas,
which is not well measured but affects an even
larger population, would increase this toll even
further. With urbanization and vehicle ﬂeets
growing at historically unprecedented rates in Asia,
the total health burden on the poor could be relieved
by implementing low-carbon development policies.
1.3.2
Economic Co-Beneﬁts
Numerous no-regret low-carbon interventions—
such as creating the infrastructure necessary to
increase energy efﬁciency and investments in
renewable energy that have positive economic
rates of return even without taking into account
the carbon savings—can contribute signiﬁcantly
to economic development in emerging Asia.
The economic beneﬁts could be from three sources.
First is the creation of extra aggregate demand
through such measures as stimulus packages, in
economies that have suffered an adverse shock
as a result of the global economic slowdown. This
is not such a big advantage for the PRC and India,
because they were less affected than Europe and
the US, but along with other Asian countries
involved in international trade they will beneﬁt
from increased investment spending on the
transition to low-carbon economies as long as they
have low-productivity labor (e.g., in rural areas)
that could be more productive in the new green
16

sectors of the economy. Second, countries can
beneﬁt even in the short run from correcting some
of the market failures that hold back the transition
to a green economy and restrain productivity.
Examples include improving incentives to import
cutting-edge technologies and adapting them to
local circumstances; and enhancing endowments,
introducing smart electricity grids, encouraging
low-carbon public transport, managing forests
better, and introducing low-till agriculture. Third,
low-carbon green growth requires international
collective action in emissions reductions and the
transfer of technologies, knowledge, and ﬁnance
to the poorer Asian countries for assistance with
mitigation and adaptation. This can come from the
public and private sectors through carbon markets,
the Clean Development Mechanism (CDM), the
Green Climate Fund, and other routes. The current
high emitters outside Asia are likely to be the main
source of these ﬁnancial ﬂows, and emerging
economies of Asia can reap these strategic beneﬁts
for their competitive advantage. The immediate
economic co-beneﬁt is energy supply security,
reduction in price volatility, and savings in foreign
exchange. Distribution of oil, gas, coal, and other
energy resources is uneven globally. Trade in oil
contributes much of the import bills of Asian
countries. The rapid increase in oil prices and the
prospects of peak oil (the point when the rate of oil
production is expected to enter terminal decline
after the maximum rate of petroleum extraction
is reached) have renewed interest in energy
security. Low-carbon green growth would help
emerging Asia to move toward long-term energy
independence.
Evidence exists that the impacts of policies
for mitigating climate change include growth and
reduction of income inequality; employment and
the availability of green jobs in renewable energy,
buildings and construction, transportation, industry,
and forestry; and positive effects on government
Low-Carbon Green Growth in Asia

ﬁscal budgets and competitiveness within a
globalizing market (IPCC 2007). The current global
market for environmental goods and services is
about $1,370 billion and is projected to grow to
$2,740 billion by 2030. The strongest growth seems
to be not in the traditional environment sector, but
in low-carbon technologies and renewable energy
technologies and services (Eco Canada 2010; Asia
Business Council 2009). About 2.3 million people are
employed in the renewable energy sector globally
(Wyden 2010). Greening buildings could create
10 million jobs globally (Sharp 2009). Increasing
forest cover for its carbon sink services could create
another million jobs.
1.3.3
Social Co-Beneﬁts
Coping with climate change entails collective action
on a global and local scale. When individuals make
consumer choices, they shape the markets and
the potential to cut emissions. In the context of
collective choices about how to deal with climate
change, two types of behavior are especially
relevant for emerging economies. The ﬁrst is
energy efﬁciency—the substitution of more
energy-efﬁcient appliances, motor vehicles, or
other devices for less energy-efﬁcient ones. The
second is the curtailment of energy use, such as
using public transport or a bicycle to commute
rather than driving, and living in small sustainable
communities rather than in urban sprawls. In both
cases, the aim of such policies is to create incentives
for individuals to choose lifestyles that are lowcarbon. Among sectors and industries, there are
leaders and laggards. Similarly, among individuals
and societies, there are those who are oppressed,
isolated, and not well informed of opportunities.
By informing such groups of opportunities arising
through climate policy making, and thereby
enabling individuals to take action themselves,
innovative approaches to reduce GHG emissions
Putting Sustainable Development and Climate Change Policies into Practice

through behavioral changes are more likely to be
achieved rapidly and democratically. Developing
the capacity for collective action to be supportive
of growth and job creation, of the poor and of
the environment, also promotes equity and
freedom (Arts 2009; Murshed 2009; Salim 2011).
In emerging Asia, millions of people are involved
in recycling, often under dangerous and dirty
conditions. Converting these jobs to be cleaner and
safer could help to make green growth inclusive.
Poor communities, particularly women, need to
be involved in decisions regarding local energy
infrastructure and land management, and given
a voice about nonmarket objectives such as
low-carbon consumption choices. This will help
promote equity and fairness in other respects, such
as empowering women and marginalized groups
like waste-pickers and the rural landless poor.
Thus, the transition to low-carbon green
growth offers developing Asia many co-beneﬁts
such as healthier and more productive citizens;
cleaner neighborhoods; and more competitive
agricultural, industrial, and service sectors, capable
of sustaining the region’s high growth rate over the
long term. Given the synergies between poverty
alleviation and low-carbon green development,
there are “triple dividends” (economic growth,
environmental preservation, social equity) in
resources allocated for development purposes.
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1.4
Macroeconomic Dimensions
and the Feasibility of Low-Carbon
Green Growth

Low-carbon green growth is more than just
environmental in scope. Based on the economic
performance of Asia since 1970, Asia’s 49 economies
could be grouped into three categories: (i) highincome developed economies such as Brunei
Darussalam, Japan,and Singapore; (ii) fast growing
converging economies such as the PRC, India, and
Indonesia; and (iii) slow or modest growth aspiring
economies such as the Philippines and Sri Lanka.
The fast growing converging economies of the PRC,
India, Indonesia, Viet Nam, and Thailand produce
52% of regional GDP and comprise 77% of Asia’s
population. It is useful to use them as proxies for
Asian countries and explore a set of macroeconomic
and associated policy issues, as discussed below.
1.4.1
Low-Carbon Green Growth as a Process
of Structural Change
Conventionally, growth analysis looks only at the
dynamics of macroeconomic aggregates such as
GDP, investment, labor force, and productivity—and
ignores the fact that growth usually comes with
changes in production structures such as variations
in sectoral contributions to GDP, employment,
investment, and patterns of specialization in the
context of global markets. The assumption is that
these transformations are just a consequence of
economic growth. The alternative structuralist
view of low-carbon green growth suggests instead
that these changes are not mere by-products of
development, but are actually among the prime
movers, thereby deﬁning low-carbon development
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as the capacity of an economy to generate new
dynamic activities. New activities can overtake
the old ones in a process of creative destruction
(Ocampo 2005; Schumpeter 1962). This structuralist
view carries with it major policy implications.
Assuming that the production structure must
change for growth and development to proceed,
a conscious choice of policies that will drive the
transformation of the system toward new dynamic
activities will have to be taken and will play an
essential role for long-term economic growth.
Fulﬁlling the potential of low-carbon green
growth requires a technological revolution and
major changes in production and consumption
patterns (Sachs and Someshwar 2012). This
technological revolution is likely to differ from
previous processes of this sort in at least three major
ways. First, policy making will play a more central
role than in past industrial revolutions. Second,
given the level of integration of Asian economies
today and the fact that such a revolution would
address major global challenges, international
institutions will play a fundamental role in
coordinating regional cooperation. This includes
environmental agreements, trade regulations,
and the establishment of ﬁnancing facilities that
developing countries are likely to require.
The process of creative destruction can
have distributive impacts, across the region and
within countries (Salim 2011). The essential issues
are which segment of the population beneﬁts
from technological change and generating new
economic activities and demand, and who will
be negatively affected by the activities for which
there will be reduced demand. Issues associated
with the cost of low-carbon technologies, and the
capacity to both generate and absorb technology
and intellectual property rights are crucial. This
process requires mechanisms to disseminate
technology, such as green agricultural methods,
energy-saving technologies for small and mediumLow-Carbon Green Growth in Asia

sized manufacturing ﬁrms, and mechanisms
to disseminate knowledge to households and
construction ﬁrms about better building practices,
to just mention a few.
Fundamentally, the speed required to put this
low-carbon technological revolution in place and
to guarantee that its beneﬁts are shared equitably
requires a much larger role for policy action than
has been typical in recent decades. It will involve
a judicious mix of regulation, taxes, and subsidies;
and both market and nonmarket measures. For this
reason, an investment-based strategy is essential
to manage the transition to a low-carbon green
economy in developing Asia. The two keys to such
a strategy are public investment and industrial as
well as trade policies, aiming at encouraging in both
cases a strong private sector response. The trade
policies should include a strong technology policy,
with a focus on the adaptation and dissemination
of low-carbon green technologies; the treatment
of green ﬁrms as infant socially responsible
industries that require support, such as time-bound
subsidies and/or protection; and government
procurement policies that mainstream emission
reduction targets. The investment policies should
include triggering public sector investments that
support these industrial policy efforts and build the
necessary infrastructure, both hard and soft, as well
as access targets for basic energy and other services
for the poor.
Pervasive subsidies for fossil fuels also
present a challenge to low-carbon green growth.
In 2009, subsidies for consumption of fossil
fuels reached at least $312 billion (IEA 2010b) at
the global level. This is a formidable sum spent
in furtherance of emissions. It is estimated that
the complete removal of consumption subsidies
would lower demand and cut energy-related CO2
emissions by 6% by 2020. They are also a formidable
obstacle to the uptake of renewable energy and
the implementation of energy efﬁciency measures.
Putting Sustainable Development and Climate Change Policies into Practice

While most consumption subsidies do not involve
actual cash outlay, they do involve opportunity
cost. The sums involved are staggering—for
example, Indonesia’s direct subsidy payment
in 2007 was close to 25% of its budget (Patnuru
2012), which cannot be directed toward important
social developmental goals. Fossil fuel subsidies
are often defended as pro-poor, particularly in
countries with high levels of energy poverty, such
as India. However, analysis indicates that only 15%
of consumption subsidies actually reach the poor:
the rest is consumed by the middle class, which
owns automobiles and air conditioners. Reforming
fossil fuel subsidies will enhance the uptake of lowcarbon technologies.
1.4.2
Strategies and Technologies for Stabilizing
Greenhouse Gas Emissions
One way of illustrating potential solutions to the
major challenge of stabilizing and then reducing
emissions of GHGs and promoting green growth
is to identify so-called stabilization wedges,
where a wedge is 1 gigaton of CO2 equivalent per
year of emissions savings, achieved by a single
strategy. Socolow and Pacala (2004) propounded
the idea of stabilization wedges, harnessing seven
different ways of cutting emissions using available
technology (Figure 1.6). Their goal was to draw a
road map for reducing CO2 emissions that is realistic,
effective, scientiﬁcally robust, and politically feasible.
Each of the strategies they identiﬁed could prevent a
total of 25 billion tons of emissions by 2056.
Princeton University’s Carbon Mitigation
Initiative wedges consist of 15 different wedge
strategies that are broadly grouped into (i) energy
efﬁciency (four strategies), (ii) decarbonization of
power (ﬁve strategies), (iii) decarbonization of fuel
(four strategies), and (iv) forest and agricultural
soils (two strategies). Table 1.3 illustrates sectoral
strategies and wedges.
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Figure 1.6

Emission Wedges

14

CO2 Capture
and Storage
Energy Efﬁciency
and Conservation
Forest and Soils

Fuel Switch

Gt CO2 /year

Stabilization Triangle

Nuclear Fission

Renewable
Electricity and Fuels

7
2004

2054

Gt=gigatons.
Source: Derived from Socolow and Pacala (2004); ADB–ADBI study team.

Implementing wedges of appropriate magnitude
will put the global economy on track for the
stabilization of GHG emissions concentrations at
less than double pre-industrial levels. Although
there are uncertainties, this approach indicates
the likely magnitude of change required and the
available mix of sector speciﬁc policy options. The
advantage of this approach is that policy makers
can compare the feasibility of applying each wedge
and decide on the number and type of wedges that
should be implemented in their countries.
Low-carbon development challenges
cannot be met by just applying carbon-efﬁcient
technologies in niche markets and leaving others
unchanged (Sachs and Someshwar 2012). What is
required is the development and deployment of
beneﬁcial technologies, across the whole spectrum
of sectors. Key mitigation technologies and practices
projected to be commercialized before 2030 include:
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1 Carbon capture and storage
2 Advanced nuclear power
3 Renewable energy
4 Second-generation biofuels
5 Advanced electric and hybrid vehicles
6 Integrated design of commercial vehicles
7 Land-use strategies
8 Non-CO2 GHG emission reductions.
Many studies have analyzed these
technologies[4] to identify mitigation strategies.
Other studies suggest it is economically feasible to
halt, and possibly reverse, the growth in emissions
with currently available technologies in a costeffective way (World Bank 2009c). This has already
been happening in some Asian countries like the
PRC, India, and Indonesia.
4 The 17 technologies distinguished as low carbon by the IEA are, carbon capture and
storage, nuclear power plants, onshore and offshore wind energy, biomass integrated
gasiﬁcation combined cycle, photovoltaic systems, concentrating solar power, coal
integrated gasiﬁcation combined cycle, coal ultra-supercritical steam cycles, energy
efﬁciency in buildings and appliances, heat pumps, solar space and water heating,
energy efﬁciency in transport, second generation biofuels, electric and plug-in
vehicles, hydrogen fuel cell vehicles, fuel transformation, and industrial motor systems.
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Table 1.3

Sectoral Strategies and Wedges Relative to 14 Gt of CO2 Equivalent per Year

Category

Efﬁciency

Technology

Electricity

Fuel

Heat

Sink

Efﬁcient vehicles
Reduced use of vehicles
Efﬁcient buildings
Efﬁcient baseload coal plants

Decarbonization of power

Gas baseload power for coal baseload power
Capture CO2 at baseload power plant
Nuclear power for coal power
Wind power for coal power
Photovoltaic power for coal power

Decarbonization of fuel

Capture CO2 at H2 plant
Capture CO2 at coal-to-synfuels plant
Wind H2 in fuel-cell car for gasoline in hybrid car
Biomass fuel for fossil fuel

Forests and agricultural soils

Reduced deforestation, plus reforestation,
afforestation, and new plantations
Conservation tillage

Gt=gigatons.
Source: Carbon Mitigation Initiative, Princeton University.
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Furthermore, technology innovation should be
understood in its broadest sense, encompassing any
technology that cuts emissions, preserves the local
environment, and increases resource efﬁciency.
Emerging Asia has good reason to implement ideas
from scratch as many of its factories, infrastructures,
and buildings are yet to be built; and the market
potential for deploying innovative technological
systems is high. Infrastructure built today will
remain for 20–50 years, and by implementing
low-carbon green technology now Asia can avoid
being locked in to high-carbon infrastructure for
decades to come. Moreover, it has a chance to be
a front-runner in low-carbon green innovation, to
become the most energy- and resource-efﬁcient
region in the world. In so doing, it can strengthen
its global competitive position. If implemented
effectively, innovations for low-carbon technologies
and green services will become a key driver of
growth, competitiveness, and employment for
emerging Asia.
Current policy debates on low-carbon green
growth are oversimpliﬁed, largely overlooking
the innovation factor. Technologies to mitigate
climate change are treated as given or as emerging
spontaneously, and can be transferred for free from
where they are ﬁrst introduced, ignoring the fact
that tomorrow’s portfolio of available technologies
depends to a large degree on what policy choices
are taken today. There is a danger in subsidizing
the use of relatively inefﬁcient technologies and
postponing action to later years in the hope that
new technologies will be freely transferred. Such
approaches would lock in outmoded, high-carbon
technologies in emerging Asia. To foster the
development and deployment of currently available
technologies, developing Asia has to strengthen its
national innovation systems (Ramanathan 2012).
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The institutions in advanced economies like
Japan, the Republic of Korea, the US, and Germany
will determine the speed of development and
diffusion of the most advanced technologies.
Firms from those countries are the main holders of
intellectual property rights. According to optimistic
assessments, however, there is enough competition
within and across technologies to guarantee that
developing Asia should be able to obtain licenses
on reasonable terms (Barton 2007; Lee, Iliev, and
Preston 2009). Mechanisms for transferring
technologies to emerging Asian countries will be
crucial to ensure they have a range of appropriate
low-cost options at their disposal. A few developing
countries of Asia, notably the PRC and India, hold
a minority but growing proportion of patents,
particularly in solar photovoltaic (PV) and wind
technologies. Ethanol and biodiesel industries exist
in several developing countries (e.g., Indonesia,
Malaysia, Pakistan, and Thailand), indicating that
this sector has low barriers to entry.
In any case, as most Asian developing
countries will be second movers, there is a need
to generate global institutional arrangements
that create incentives to increase international
cooperation and collaboration on research and
development (R&D) in all areas relevant to lowcarbon green growth and to accelerate the transfer
and diffusion of those technologies. These should
include a large component of open innovation
systems and publically ﬁnanced innovations.
The model of the green revolution and the
network of research institutions linked under the
Consultative Group on International Agricultural
Research could be replicated.
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Table 1.4

World Market for Environmental Goods and Services Average Annual Rate of Growth,
2004–2010: High and Low Growth Estimates
GDP Growth

Environmental
Expenditures
High
Low

Environmental Imports
(import region)
High
Low

O Europe

2.5

5.4

2.1

6.5

3.0

O North America

3.3

9.9

6.3

11.5

8.0

O Asia

4.8

8.3

6.0

12.2

9.7

O Rest of world

3.8

9.0

7.0

10.7

8.7

O World as a whole

3.5

7.7

4.7

9.4

6.4

Source: German Institute for Economic Research (DIW Berlin 2009).

1.4.3
Trade and Investment Cooperation for
Low-Carbon Green Growth
The nature of the inter-sectoral linkages also plays
a critical role in disseminating new technologies.
In this regard, liberalization of trade and investment
rules will facilitate access to green technologies
and services. One obvious way that trade policy
might help in greening economies is by lowering
tariff and non-tariff barriers to low-carbon
goods such as wind turbines and efﬁcient light
bulbs, and services such as energy auditing and
ﬁnancing. The World Trade Organization (WTO)
Doha Round has a mandate to liberalize trade
in so-called environmental goods and services,
though environmental goods in particular have
yet to be deﬁnitively deﬁned in those talks (WTO
2001; Cosbey 2010; Jha 2008; Stillwell 2007).
Environmental goods and services offer tangible
environmental beneﬁts to importers (Table 1.4),
particularly in developing countries where access to
distributed renewable energy can be a key plank in
addressing poverty, and where many governments
are beginning to grapple in earnest with urban
environmental issues such as air pollution
(Steenblik 2006).
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The German Institute for Economic Research
(DIW Berlin 2009) estimates that the global market
for low-carbon environmental goods and services
will grow to $1.2 trillion–$1.9 trillion by 2020.
Sharp (2009) reaches a far higher estimate even
of the current market, using a rigorous bottom–
up compilation of the sector, estimating its size
in 2007–2008 to be $6 trillion, and noting major
growth in the area of low-carbon goods and services
and renewables.
This should be reﬂected in low barriers
for developing countries’ import and exports of PV
cells, wind turbines, and biomass fuels, the biofuel
being the area where more developing countries
are active but where protectionism is high.
Furthermore, aside from avoiding border carbon
adjustments, which would operate in practice as an
additional import tariff, any GHG emission targets
set should be consumption- rather productionbased, to avoid discriminating against production
in developing Asia.
Much of this low-carbon technology market
could also be pushed by regulatory demands in
Asia’s trading partners. The European Union (EU)
Biofuels Directive, for example, mandates a 10%
minimum share of transport fuels to be sustainably
derived biofuels by 2020 (European Commission
2008).
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That mandate is estimated to raise the demand for
imports of biofuels to the EU market signiﬁcantly,
with imports of 9 megatons (Mt) by 2020 of
bioethanol and 1.6 Mt of biodiesel, mainly from Asia
(Banse and Grethe 2008).
A number of developing Asian ﬁrms
have already gained signiﬁcant market share
in the low-carbon technology market. The PRC in
2009 exported over $10 billion worth of solar panels
and cells, more than twice as much as the second
biggest exporter and almost 80 times the value
exported only 10 years earlier, when it was not even
among the top ﬁve world exporters (UN Commodity
Trade Statistics Database, 2011). India’s Suzlon
Energy is now a global power in supplying wind
turbines, with a 6.4% share of the global market
(BTM Consult 2009). PRC companies now rank
in the top 10 for market share in wind power
as well, though they are almost exclusively focused
on meeting domestic demand (BTM Consult 2009).
The sizable domestic markets of both the PRC and
India have been springboards for export success,
driven as in the European countries by ambitious
domestic targets for renewable energy generation.
The question is whether these are special
cases of trade and investment, since the PRC and
India in many ways are not representative of other
developing countries. Does their success have
any relevance for the rest of Asia, in particular for
the slow or modest growth aspiring countries?
Low-carbon green goods and services are a
heterogeneous group, and not all have the same
demanding character. For example, Steenblik
(2006) argues that biofuels, solar thermal, and
geothermal energy are all less complex technologies
in which less developed countries have either
resources or existing expertise, or good chances of
developing competitive export streams. The most
relevant lesson from both the PRC and India is the
importance of concerted support by governments
in the drive to succeed in low-carbon green
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development, though the characteristics of that
success will vary from country to country. Many
countries in Asia use a judicious mix of government
support and domestic targets to stimulate their
respective green sectors.
There will probably be more economic
opportunities for developing Asia as the new
international climate change regime takes shape.
At the Doha climate change conference in
December 2012, the Kyoto Protocol, as the only
existing and binding agreement under which
developed countries commit to cutting GHGs, was
amended so that a second commitment period
would begin from 1 January 2013. The length of
the second commitment period is 8 years (up to
31 December 2020). Countries that are taking on
further commitments under the Kyoto Protocol have
agreed to review these commitments at the latest
by 2014, with a view to increasing their respective
levels of ambition with regard to further cuts.
However, backers of the Kyoto Protocol will dwindle
from 2013 to a group including Australia, Norway,
Switzerland, Ukraine, and the EU. Together, they will
account for less than 15% of global GHG emissions.
Mechanisms may also exist for sizable transfer
payments to cover reduced emissions
from deforestation and forest degradation
(UN-REDD) and to reward NAMAs. It remains to
be seen how broad a scope there will be for any
of these mechanisms, and what levels of funding,
but it is worth noting that NAMAs and REDD are
essentially transfer payments to governments for
taking certain low-carbon policy actions. The CDM,
by creating incentives for private sector actions, may
suffer less from that shortcoming, but is likely to be
limited in scope because it operates on a project-byproject basis and since underlying demand from the
EU’s Emissions Trading System will probably
be limited.
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Other barriers to increased trade
opportunities in low-carbon products and services,
particularly for developing countries, are the
different product energy performance standards,
testing procedures, and labeling requirements
for various export markets. Harmonizing these
standards at a high level would be a huge boon
for small and medium-sized enterprises (SMEs)
in particular, for whom meeting different
requirements in every country of export is very
difﬁcult. Harmonization could have enormous
beneﬁts in quickly disseminating energy-efﬁcient
low-carbon products at a lower cost.
1.4.4
Critical Role of Public–Private Partnerships in
Low-Carbon Green Growth
Besides investments, the switch to low-carbon
development requires large and interconnected
actions across sectors such as energy, transport,
agriculture, and urban development; and increased
involvement of the private sector. Much of the
resource extraction and depletion of resources
in Asia has been the result of corporate activities
(ABCSD 2005). Hence, low-carbon green growth
policy should target private sector actors and should
include measures such as subsidies and access
to credit for producers to switch to low-carbon
practices, as well as trade and technology policies to
support the new entrepreneurial activities. Private
sector companies have to operate in an intensely
competitive environment, with imperatives to
minimize costs and maximize proﬁts in a shortterm critical horizon. Governments have to
establish frameworks for regulation, incentives, and
disincentives, so that corporate practices are aligned
to low-carbon green growth objectives.
The Stern Report (2007) called the climate change
crisis the greatest market failure the world has ever
seen. Thus, public–private partnerships (PPPs)
are important.
Putting Sustainable Development and Climate Change Policies into Practice

Despite welcome progress in the UNFCCC
hosted negotiations on climate change, a transfer of
public funds likely will not be sufﬁcient to meet the
costs of moving to a low-emission growth path.
Nor, in the short run at least, will the ﬁnance
available from carbon markets or international
offsets. This means that public ﬁnance mechanisms
to leverage private ﬁnance on the scale required
must be rapidly developed.
Most of the ﬁnance required will be for
investment in new or improved infrastructure. This
means public ﬁnance mechanisms must facilitate
investment in productive capital with a long life
span where costs can be amortized over the life of
assets. The key therefore will be to link these public
ﬁnance mechanisms to sources of private ﬁnance
suitable for infrastructure development—sources of
ﬁnance that can offer patient equity and long-term
debt, giving time for cash ﬂows from domestic and
international sources to meet current capital costs.
Some institutions that manage institutional
private capital such as pension funds, sovereign
wealth funds, insurance companies, and
endowments are currently less capital-constrained
than many governments. If the terms and
conditions of the public ﬁnance mechanisms are
right, some of this private institutional capital
could be mobilized on a large scale to help meet low
carbon investment needs in developing economies.
This sort of PPP Mode is evident in renewable
energy sector projects, which could be replicated for
other sectoral actions.
While some private institutional investment
can be mobilized through public ﬁnance
mechanisms for individual low carbon transport
projects, dimensionally larger capital can be
mobilized by establishing investment funds. To
get equity investment to scale, multilateral and
bilateral development ﬁnance institutions should
scale up their support for low-carbon focused funds
and develop risk mitigation and other products that
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support investments of such funds. This will attract
institutional co-investment on a much larger scale.
There is also an increasing trend of creating
market-based mechanisms such as emissions
trading schemes and relying on markets, whereby
companies can emit beyond their assigned limit by
buying emissions certiﬁcates from other companies.
Besides their regulatory function,
governments have also an important role in
strategic policy making to reorient private sector
activities onto a low-carbon development pathway.
This includes both market and non-market
measures, which may be different for each sector.
The Cost of Managing the Transition
There is a wide range of estimates of the
macroeconomic costs of the very large shift in GHG
emissions patterns that will be required to achieve
atmospheric stabilization at 450–550 ppm. UNEP’s
recent Green Economy Report (UNEP 2011) estimates
the investment needs for the green economy to be
$1.05 trillion–$2.59 trillion per year (about 1.6%–4.0%
of estimated world GDP in 2011). It then builds its
scenarios for the impact of these investments on
the basis of a ﬁgure of $1.3 trillion (2% of world GDP).
Close to three-ﬁfths of this sum would be invested
in energy efﬁciency—particularly in buildings,
industry, and transport—and in renewables; the
remainder would be invested in agriculture, waste
management, and forestry. The resources allocated
to energy—slightly over 1% of global GDP—are
broadly consistent with the Stern Review estimates
of mitigation costs for emissions of 450 ppm CO2
by 2050, and similar estimates by Oppenheim
and Beinhocker (2009). The UN Department of
Economic and Social Affairs (2009) estimated that
the annual additional cost of mitigation strategies
for the world would range from $400 billion to
$1,200 billion and over $200 billion to almost
$1,000 billion for developing countries, to limit CO2
concentrations to 450 ppm. The World Bank (2012b)
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estimated that in developing countries mitigation
would cost $140 billion–$175 billion over the next
20 years, with associated ﬁnancing needs of $265
billion–$565 billion. A more comprehensive study by
ADB (2009a), which included the cost of adapting
to climate change in Southeast Asia, has far higher
estimates (5.5%–6.2% of GDP). Over half of the
estimated needs will come from developing Asia,
particularly for energy. Compared with these needs,
those of adaptation are much smaller: 0.04%–0.15%
of world GDP in 2030, according to estimates by
the UNFCCC (2010).
In this context, the commitment at
COP 15 to mobilize $100 billion a year by 2020
through the Green Climate Fund to address the
needs of developing countries looks encouraging,
though at the low end of estimates of how much
is needed, whereas the target of $30 billion as
“fast start” ﬁnancing to be delivered in 2010–2012
is clearly low. According to the Report of the
Secretary-General’s High-Level Advisory Group on
Climate Change Financing (UN 2010), the
$100 billion a year target is challenging but feasible,
using a wide variety of sources of ﬁnance, but
largely carbon taxes: (i) $30 billion from allocating
10% of carbon taxes raised in developed countries
for transfers to developing countries, assuming
a carbon price of $20–$25 per ton of CO2 by 2020;
(ii) $10 billion from carbon pricing on international
transportation (aviation and shipping); (iii)
$10 billion from redeployment of fossil fuel
subsidies and some form of ﬁnancial transaction
tax; (iv) $10 billion in additional capital for
multilateral development banks, which can
generate $40 billion in gross ﬁnancing with
a $11 billion grant equivalent; (v) direct budget
contributions; and (vi) $100 billion–$200 billion
a year in gross private capital ﬂows, generated by
the above carbon price, or an estimated $10 billion–
$20 billion as net ﬂows. The fund could also
generate $30 billion–$50 billion in carbon market
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ﬂows, but there was debate as to whether these
contributions should count to the $100 billion
objective as they are really a substitute for the
domestic mitigation commitments that ﬁrms have
to meet in industrial countries.
For major emerging economies of Asia,
incremental costs of mitigation are projected
to rise from 0.8% to 1.4% in 2030, which is less
when climate change induced losses are take into
consideration under business-as-usual scenarios
(Table 1.5). According to the IEA, total investments
from 2005 to 2030 from producers and consumers
can be reduced by $560 billion in relation to a
business-as-usual case, but these savings result
from consumers spending $2.4 trillion more in using
more energy-efﬁcient technologies while reducing
energy supply investment by $3 trillion
(IEA 2010b). Signiﬁcant up-front investments
may be needed. This creates a strong case for
establishing a subsidy on energy-saving building
standards and appliances ﬁnanced by a tax on
energy consumption.
The argument for an ecological tax reform,
with a shift in the burden of taxation from
economic goods (e.g., incomes) to public bads
(e.g., emissions), has been broadly accepted, but
progress is yet to be made implementing such
reforms. An important aspect of tax shifting
programs implemented in several European
countries is the principle of revenue neutrality,
meaning the increase in the tax revenues generated
by eco-taxes is offset by a reduction in other taxes
or charges. Changing the tax structure in Asia to
achieve the ﬁnancing needs of the low-carbon
transition is also feasible.
A number of market-based approaches are
possible, including economy-wide cap-and-trade
systems (Ward 2008). Each approach creates a
carbon price within the economy, either explicitly
through an allowance price or implicitly through
the incremental cost of policy requirements
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(OECD 2010). On the one hand, stronger use of
economic instruments such as a carbon tax at
both regional and national level could create the
market dynamics that bring about more radical
technological shifts, as with the EU Emissions
Trading System. On the other hand, low-carbon
investments in Asia could lead to substantial job
creation. Using eco-taxes on material and energy
inputs could help to reduce labor taxes, leading
to increased employment (International Labour
Organization 2009). Well-designed carbon tax
policies and green labor policies can contribute
to realizing the “double dividend” of emissions
reductions and economic growth. Lessons learned
from European experiences, and bilateral and
multilateral ofﬁcial development assistance (ODA)
activities on integrated adaptation and mitigation
ﬁnancing, will be important in supporting national
and regional level ﬁnancing mechanisms for lowcarbon development.
Financing low-carbon development through
the private sector is also feasible for Asia, which
could achieve the targets without signiﬁcant
loss of economic growth and public spending.
The CDM has provided valuable experience in
mobilizing capital for investments in low-emission
technologies in developing countries. However, it
is unlikely to be a complete answer. As commercial
investments are driven by risk and return, the level
and directions of investments are determined by
both long-term ﬁnancial viability and the degree
of regulatory certainty. At present, weak regulatory
frameworks and the absence of positive incentives
limit the ﬂow of private capital from institutional
investors to low-carbon green investment options.
Judging by the success of infrastructure funds for
energy and transport projects, tax incentives to
climate change fund related bonds could also
be feasible.
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Table 1.5

Cost of Achieving 450 Parts per Million CO2 by 2050

Billion tons
/year

Country/Region

O World

Cumulative
Investment

Cumulative
low-carbon
Investment

Incremental
Investment

1990

2007

2020
(ref)

2020
(450 ppm)

2030
(ref)

2030
(450 ppm)

2010–20
($billion)

2020–30

2010–30
($billion)

2020
(as % of GDP)

2030

20.9

28.8

34.5

30.7

40.2

26.4

2,400

8,100

6,600

0.5

1. 1

O PRC

2.2

6.1

9.6

8.4

11.6

7.1

400

1,700

1,500

0.8

1.5

O US

4.8

5.7

5.5

4.7

5.5

3.2

520

1,500

1,100

0.5

1.0

O EU

4.0

3.9

3.6

3. 1

3.5

2.3

500

1,100

1,300

0.3

0.6

O Russian Fed. 2.2

1.6

1.7

1.6

1.9

1.3

18

180

220

0.3

1.0

O India

0.6

1.3

2.2

1.9

3.4

2.2

100

500

550

0.9

1.4

O Others a

3.5

5.0

6.7

6.1

9.1

6.4

400

1,500

1,450

0.6

1.2

Russian Fed. = Russian Federation.
Notes: Emissions are energy-related; ref.; reference/business-as-usual; Renewables (incl. hydro, wind), nuclear and CCS.
a
Other Developing Countries: including India but excluding the PRC, Brazil, South Africa, and the Middle East.
Source: World Energy Outlook (2009).

A sound institutional and regulatory framework,
including a predictable long-term price on emissions,
would be an important driver guiding capital
market formation and overcoming premium costs.
This has major implication for the design
of ﬁnancing facilities to support developing Asia’s
efforts to build a low-carbon green economy.
Priority should be given to ﬁnancing programs
that are in line with national priorities, capacities,
and efforts. Another area may be mechanisms that
facilitate the leveraging of domestic ﬁnancing to
overcome the short-term capital mobilization by
private sector. One possible way would be to use the
capitalization of multilateral development banks
to expand considerably their bond issuance and
lending in the domestic currencies of the developing
countries, and to support domestic ﬁnancial
development in these countries, particularly the
efforts of domestic development banks.
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1.5
Measuring Asia’s Progress
in Tackling Climate Change and
Accelerating Green Growth

1.5.1
Overview of this Book
This book is based on the hypothesis that lowcarbon green growth is an imperative, feasible,
and attractive option for developing Asia. In a
region heavily dependent on imported resources
and energy, the emerging economies of Asia are
already embarking on the application of a new
development paradigm that brings competitiveness
to its industries and serves the growing green
technology markets. How close are the fast growing
emerging economies of Asia to turning their
aspirations of low-carbon growth into a reality?
What national and sectoral experiences currently
exist? What policies and institutional and ﬁnancial
factors currently accelerate a shift toward resourceefﬁcient green growth? What is the potential
for technology diffusion, ﬁnancing, and regional
cooperation to become drivers for future economic
growth? The book aims to answer these questions,
reviewing the low-carbon green policy initiatives
taken by Asian countries at national, sectoral,
and local level; and assessing the achievements
made while identifying the gaps and examining
new opportunities for low-carbon green growth.
Building on this through analysis, the book presents
key conclusions and recommendations for policy
makers in the region.
What makes this book so interesting and
worthwhile for policy makers? First and foremost,
the book takes a practical approach to low-carbon
green growth, as applicable to emerging Asia.

Putting Sustainable Development and Climate Change Policies into Practice

It aims to include contributions that address
the practical implications of emission reduction
policies from an Asian perspective and the various
ways to incorporate the concept in day-to-day policy
making. Chapter 2 discusses low-carbon green
growth as integral to an inclusive and sustainable
development agenda. By providing a framework
that will help governments to track the results of
their policies and public investments,
it develops a set of testable propositions to
be assessed in the following chapters. This is
particularly important for the countries that are
in the early stages of low-carbon green growth,
and currently designing national, subnational,
and sector level actions.
Second, this book assesses, at an Asia
regional level and with considerable depth, a
wide range of current policies relevant for climate
stabilization. Chapter 3 carries out an empirical
analysis of the countrywide actions to reduce GHG
emissions, focusing on key economic sectors such
as energy supply, energy efﬁciency, transport, waste
management, and agricultural land use. This is
crucial, as these sectors will determine the overall
trend in emissions reductions and whether reducing
climate impacts can be achieved while increasing
people’s well-being. Many of the models of policy
reforms and sectoral case studies exempliﬁed in
this chapter are potentially of global importance as
they are replicable and scalable. This section also
includes a critical evaluation of the organizational
structure, pledges and mandates, budgets, human
resources, and technical skills that are essential
for implementing such measures. As emerging
economies are adopting the new low-carbon
development paradigm, it becomes necessary to
consider the policy lessons and public–private
partnership models designed and implemented
in the advanced economies of Asia. This is also
covered in Chapter 3.
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Figure 1.7

Analytical Methods and Structure of the Book

Development Trajectories, Emission Profiles,
and Equity Issues in Low-Carbon Green Growth

Changing Perceptions and
Scale of Challenges

Past
Achievements

Transformation Strategies,
National, Sectoral and
Subnational Level
Policy Actions

Future Pathways

Policy Economy
Society
Technology and
Gap Analysis

New Opportunities for Going Green
as a Development Strategy

Regional Cooperation (Market and Non-Market)
in Seizing the Opportunities

Chapter 4 of the book presents the most
challenging aspects of incorporating a lowcarbon development process in Asia, employing a
socioeconomic perspective. It compares the lessons
learned from the business-as-usual development
scenario and tries to debunk several myths and
misconceptions related to the social impacts of
low-carbon green development, providing
practical guidance to policy makers on what
policy interventions will unlock the potential
of co-beneﬁts and productive employment.
It integrates low-carbon choices into broad
development strategies and focuses on empirical
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analysis of the impacts and implications of
low-carbon choices on employment and social
inclusion. In doing so, it gives some guidance
about the plausibility of recent pledges made by
Asian governments to reduce GHG emissions
while maintaining high levels of economic growth
and employment. This chapter further analyzes
how innovation systems are to be developed and
strengthened for technology and institutional
development to promote synergies
of low-carbon, green, and inclusive measures.
The ﬁfth chapter focuses on how to seize
opportunities that lie across national boundaries—
both market-based opportunities such as trade and
investment ﬂows in low-carbon green products
and services, and nonmarket opportunities
for regional collective action (joint research,
ﬁnance mobilization, policy networking, and
knowledge sharing). It emphasizes the need for a
system of MRV as a policy management tool for
understanding the impact of these strategies. The
strategies must be embedded comprehensively
in the economic policies, regulations, and new
investment programs of any country. They cannot
be an afterthought or a half-baked effort, and
must go hand in hand with the national
development strategy.
The sixth chapter summarizes the key policy
messages, distilling lessons and insights from what
has been done to date and what could be done in
the future, including picking the “low-hanging
fruits”—the easiest options for decarbonization—
over the next 10 years, especially highlighting
those recommended in Chapters 3, 4, and 5. It also
identiﬁes further areas for policy studies.
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1.5.2
Asia’s efforts toward Low-Carbon Green Growth
This book collects contributions on low-carbon
green growth in its more operative and applied
sense. The task for Asia and the goal of the book is to
disseminate the actions of some Asian countries to
other developing nations, by learning and sharing
their experiences and lessons. Figure 1.7 illustrates
the analytical framework used and the structure
of the book.
Many countries have taken steps to reduce
carbon intensity by adopting technology-based
and ﬁscal policies (Figure 1.8). The PRC’s 2010
renewable energy law is one of the exemplary
efforts. Managed by the State Council, it promotes
the establishment of performance standards for the
power sector, creating a renewable energy market
for wind, solar, hydro, biomass, and geothermal
energy. New related industries are promoted, with
banks offering preferential loans with interest
subsidies to energy efﬁciency projects. The PRC
leads the world in renewable energy investment,
India ranks 10th globally in clean energy
investment, and Indonesia had the 4th largest
growth in this area from 2005 to 2010. Whether for
export or to meet domestic expansion, growth in
the renewable energy sector presents an important
stimulus for domestic manufacturing and economic
growth more generally. India’s mandatory energy
efﬁciency trading scheme of perform, achieve and
trade (PAT), covering eight sectors for 54% of India’s
industrial energy consumption, is replicable in
other countries (Hongo 2012). Capital subsidies,
sales incentives, and reimbursement of fees for solar
thermal projects as well as automatic approval for
foreign direct investments are part of India’s rural
clean energy development program. Policies being
taken across countries in Asia and the Paciﬁc, which
are being used to promote low-carbon energy
transition, are shown in Table 1.6.
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As a large country with huge tracts of carbonabsorbing forests, Indonesia is making efforts to cut
carbon emissions by 26% from business as usual by
2020. This is creating employment opportunities
in isolated regions. While the scope for REDD as a
new global strategy is still being deﬁned, Indonesia
and the Philippines are undertaking actions in the
forest sector without any internationally binding
obligation driving them. Forest-based mitigation
policies are being achieved in three ways: (i) through
the maintenance of existing forests, (ii) through
the restoration of lost carbon stocks from degraded
or cleared forest, (iii) and through the creation of
new forest areas. Malaysia, too, has implemented
policies to shift the economy structurally from
polluting energy-intensive industries. Thailand is
the ﬁrst country among the emerging economies to
develop carbon labels; these help its economy move
toward low-carbon consumption patterns without
retarding economic growth.
Capitalizing on the latecomer advantage,
countries like Viet Nam are taking initiatives in
areas such as public transport, green buildings,
adoption of energy saving equipment, and
switching to natural gas and smart power plants.
To strike a balance between short-term economic
needs and the long-term environmental imperative,
the emerging Asian economies have begun to put in
place policy frameworks for ﬁnancial and regulatory
incentives and to build institutional capabilities for
low-carbon green growth in the long term. Japan,
the Republic of Korea, and Singapore’s success in
following green sectoral policies owes much to their
planning capabilities—capacities that have evolved
under PPPs, which were able to take a long-term
perspective. These policy experiences are replicable
and can be scaled up.
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Table 1.6

Policies that Promote Low-Carbon Energy Transitions
in Selected Countries of Asia
Feed-in
Tariff

OAustralia

Renewable
Portfolio
Standards

Capital
subsidies,
grants,
rebates

Tax credits

Tax reduction Tradable
renewable
energy
certiﬁcates

Public
investment
loans, or
reﬁnancing

Public
competitive
bidding

a

OPRC
OIndia

a

a

OIndonesia
OJapan
ORepublic of Korea
OMalaysia
OPhilippines
OThailand
a

Policies have not been implemented at national level.

Source: Adapted from REN21 (2011).
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Figure 1.8

CO2 Intensity of Gross Domestic Product
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http://data.worldbank.org/data-catalog/world-development-indicators
(accessed December 2012).
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Figure 1.9

1.6
Challenges of Low-Carbon Green
Growth in the Context of Social
Inclusion and Regional Cooperation

It is becoming clear that fast growing converging
economies such as the PRC, India, and Indonesia,
along with their counterparts in Latin America
and Africa, will drive the future of global economic
growth. Estimates by the Asia 2050 study (Kohli,
Sharma, and Sood 2011) indicate that about half
or more of the purchasing power of the global
economy will stem from developing countries.
The current developmental landscape of emerging
Asia suggests that two trends are at work in
driving the patterns of growth. On the one hand, as
countries get richer, there is demand for a greater
variety of goods, many of which may be produced
domestically; so there is a force toward sectoral
diversiﬁcation. On the other hand, countries only
become richer if they specialize in what they do
best, based on their comparative advantage and
competitiveness. Low-carbon green growth can
be thought of in terms of changes in production
such as changes in supply or economic growth
and consumption such as demand, consumption
patterns or lifestyles. Figure 1.9 give four contrasting
interpretations , resulting from where policy makers
place themselves on two different dimensions
of response: their approach to growth; and their
focus on production or consumption-related policy
measures.
The ﬁrst two types of growth, green growth
and lifestyle, assume that economic growth is
compatible with signiﬁcant reductions in carbon
emissions. The latter two, self-reliance and
economic equilibrium, assume it is not. Green
growth and equilibrium economy approaches
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Socio-Economy of Low-Carbon
Green Intervention

High Growth

Low-Carbon
Green Growth

Low-Carbon
Lifestyle

Consumption

Production

Economic
Equilibrium

Self-Reliance

No Growth

Source: ADB–ADBI study team.

both put emphasis on reducing carbon emissions
through technological changes (from inefﬁcient to
more efﬁcient, from polluting to less polluting) or
structural changes taking place in the economy. For
example, in the PRC, many inefﬁcient old coal-ﬁred
power plants are being replaced with more efﬁcient,
less polluting new plants; and in India, the service
economy has been rapidly growing over recent
years, while the share of agriculture value added
has declined.
The green lifestyle and self-reliance
approaches focus on reducing demand through
lifestyle and behavioral changes as well as through
sectoral and technological changes. Using public
transport instead of travelling by car, switching
to green electricity instead of fossil fuel powered
electricity and buying local products instead
of imported products. This suggests that new
Low-Carbon Green Growth in Asia

strategies that favor specialization must be adapted
at some point by Asia’s developing countries, if they
are to grow their economies and avoid lock in.
While much policy attention has been given
to making production patterns and systems less
carbon-intensive, less focus has been placed on
changing consumption patterns, which often drive
the pace of production and greatly inﬂuence the
composition of goods and services produced. In
addition, the poor, in urban and rural areas, still
do not have access to basics, so an improvement
in the pattern of income distribution is required if
low-carbon development objectives are fully met at
national, subnational, and sector levels. Regulations
and tax policies play a key role in addressing the
failure of market prices to reﬂect real environmental
values. However, this should be done in a manner
that does not penalize the poor, especially when the
products and services concerned are essentials.
For a long time, the debate on sustainable
development policy has focused on the costeffectiveness of potential measures and policies.
This is particularly true when low-carbon policies
are framed in terms of short-term policy targets, as
policy makers are primarily interested in the current
impact of policies on their economies while beneﬁts
will occur in the long term and thus fall beyond
the current policy horizon. The issue of ﬁnancing
low-carbon green growth is not restricted to ODA
or the transfer of funds through channels such
as the Green Climate Fund, but also to mobilizing
private sector resources. It is also linked to other
issues in the global economy that greatly inﬂuence
the amount and volatility of the ﬂow of ﬁnancial
resources to developing Asia. These issues include
external debt, trade terms, commodity and fossil
fuel prices, volatility of private funds, and reforms
of the international monetary and ﬁnancial system.
Asia’s current policy experiences and
aspirations for tackling climate change through
multi-sectoral, multi-level approaches demonstrate
Putting Sustainable Development and Climate Change Policies into Practice

that beneﬁts can occur in the short term, too.
Capacity limitations critically restrict the degree to
which countries can take action. There is a need to
strengthen capacity at local level, and strengthen
the coordination and sharing of knowledge on
mitigation policies. Through this approach, Asian
countries can help the global community to achieve
its climate change targets.
Obstacles to the design and implementation
of emissions reduction policies in Asia include the
lack of a coherent regional strategy for the diffusion
of proven technologies across the region, difﬁculties
in obtaining international ﬁnancing for innovative
technologies, and building effective monitoring
systems. Asia’s experiences in designing and
executing low-carbon policies also suggest policy
guidelines suitable for other emerging economies
around the world. Current economic structures
should be adapted to place greater emphasis on
increasing the productivity of all resources, above
all energy resources, by investing heavily in new
technologies, human capital, and local wisdom. Not
all will be clear winners; some sectors will feel the
pain of transition, and countries that specialize in
those sectors will be challenged accordingly. Lowcarbon green growth policies must be linked with
sector level adjustments, labor force development,
and establishing social safety nets. These structures
could generate a certain level of welfare
and income.
Indeed, even the policies to address these
challenges are entirely new; many are in wide use,
though not yet wide enough.
There is a heightened urgency for regional
cooperation, and a stronger argument for
immediate new policy actions to avoid countries
being locked in to high-carbon infrastructure that
could be built in the next few years but will be
around for decades (Figure 1.9). Given the urgency
of the multiple crises facing us—climate change,
economic slowdown, and increasing inequality—
35

it is in our common interest that low-carbon green
development be widely achieved. It is urgent, for
example, for emerging Asia to become an incubator
for globally competitive ﬁrms and adopters of new
technologies. It is also urgent that there be lower
barriers to trade in low-carbon goods and services,
even if that means liberalizing trade in co-beneﬁt
technologies. It is also urgent that new targets and
standards be used fairly but effectively. This book
ﬁnds that regional cooperation is an important
driver for structural change that will ensure all
countries grow and change in ways that have
beneﬁts both nationally and globally.
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2.1
Asian Renaissance and
Economic Growth

Emerging and developing economies of Asia are
facing challenges quite different from those of
advanced economies. Kohli, Sharma, and Sood (2011)
suggest that with over half of the world’s population
residing in Asia and the Paciﬁc, it is in the region’s
interest to implement early and aggressive action
on climate change—socially, economically, and
politically. Contrary to some political opinion, Asia
does not need to tackle climate change because the
West is asking, but because it is in its own interest
to do so. This chapter discusses the evolving and
converging perspectives on low-carbon green
growth as integral to inclusive and sustainable
development in Asia.
2.1.1
Unfolding of Renaissance
The economic landscape of Asia has transformed
since the 1960s. The eradication of mass poverty
was the overarching objective of economic
development that drove policy makers in most
developing countries of Asia when they achieved
political independence in the 1940s. Most of the
countries in the region have achieved sustained
rapid economic growth, some countries at about
10% a year since the 1980s. In the emerging
economies of Asia, this economic growth lifted
as many as 500 million people out of poverty. Asia
and the Paciﬁc as a whole achieved an increase in
gross domestic product (GDP) of 75% from 1992 to
2010. The number of people in absolute poverty[1]
dropped from 46% in 1990 to 27% in 2005 and is
heading toward 15% by 2015. Life expectancy has
The Asian Renaissance and Low-Carbon Green Growth

leapt ahead, from an average age of 40 to just over
70 over the last 50 years, as health has improved and
some killer diseases such as tuberculosis have been
brought under control (World Bank 2009). Modern
machinery has replaced manual labor in agriculture
in most of the countries. Individuals are richer, and
the demand for consumer durable goods is growing.
Many factors effected this change: openness
to foreign trade, a rising ﬂow of foreign direct
investment, steady growth in world markets, a
sharp decline in transport costs, increased intraregional trade, and the spread of information and
communication technology (Srinavasan 2000;
Azis 2001; Kawai and Wignaraja 2011). In many
countries, the spark came in the form of sectoral
reforms, accelerated absorption of technology
and knowledge, and pragmatic market polices
implemented gradually (Sachs 2011). During the
recent global ﬁnancial crisis, Asia’s continued
growth was a signiﬁcant stabilizing force that partly
counterbalanced the impact on global economic
activity of the downturn in the advanced economies
of Europe and the United States (US).
Under business-as-usual conditions, by
2030, the emerging economies of the Association
of Southeast Asian Nations (ASEAN), India, and
the People’s Republic of China (PRC) are poised
to quadruple their economic output and emerge
decisively from a history of poverty. Asian
Development Bank (ADB) projections suggest
that by 2030, the region will increase its share to
nearly 40% of world gross domestic product (GDP)
in purchasing power parity terms (Table 2.1).
The region’s rise will be led by the giant economies
of the PRC and India, but the projections suggest
that other Asian economies, beneﬁting increasingly
from a uniﬁed market and production base, will also
participate in this rapid progress.
1 A level of poverty at which the minimum standard of living – e.g., nutrition,
health, and shelter cannot be met. People in that condition earn less than $2 a day
(World Bank 2012).
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Table 2.1

Projections of Gross Domestic Product Growth of Asian
Economies, 2030 (at 2010 constant prices)
Population
(million)

GDP
($ billion)

World share
(%)

2010
GDP/capita
($)

Population
(million)

GDP
($ billion)

World share
(%)

2030
GDP/capita
($)

GDP growth
2010–2030
(%)

OASEAN

592

1,852

2.98

3,127

704

5,587

4.31

7,936

5.52

Country/Region

OBrunei Darussalam

0.4

11

0.02

26,771

0.5

22

0.02

42,610

3.67

OCambodia

14

11

0.02

795

17

55

0.04

3,152

7.91

OIndonesia

240

707

1.14

2,946

280

2,116

1.63

7,566

5.48

OLao PDR

6

7

0.01

1,177

8

34

0.03

4,386

7 .70

OMalaysia

28

238

0.38

8,373

37

695

0.54

18,642

5.36

OMyanmar

48

45

0.07

946

54

260

0.20

4,791

8.73

OPhilippines

93

200

0.32

2,140

126

765

0.59

6,058

6.72

5

209

0.34

41,044

6

365

0.28

61,097

2.80

69

319

0.51

4,608

73

823

0.64

11,220

4.74

OSingapore
OThailand
OViet Nam

88

106

0.17

1,211

101

452

0.35

4,449

7.23

OPRC

1,341

5,927

9.54

4,418

1,393

24,477

18.89

17,571

7.09

OIndia

1,225

1,727

2.78

1,410

1,523

7,706

5.95

5,058

7.48

127

5,459

8.79

43,141

120

6,755

5.21

56,189

1.07

OJapan
ORepublic of Korea

48

1,014

1.63

21,055

50

1,976

1.52

39,247

3.33

OTaipei,China

23

430

0.69

18,683

23

886

0.68

38,579

3.62

ORest of Asia

503

929

1.50

1,846

653

3,350

2.59

5,128

6.41

OUS

310

14,587

23.48

46,996

362

22,981

17 .74

63,539

2.27

OEurope

498

16,194

26.07

32,492

514

24,239

18.71

47,178

2.02

OLAC

537

4,514

7.27

8,404

640

11,025

8.51

17,238

4.47

OMENA

323

2,140

3.44

6,628

414

5,416

4.18

13,080

4.64

OSub-Saharan Africa

741

1,005

1.62

1,355

1,151

3,519

2.72

3,058

6.27

ORest of the World

372

6,346

10.22

17,071

386

11,631

8.98

30,161

3.03

6,641

62,124

100

9,355

7,933

129,547

100

16,331

3.67

OWorld

ASEAN: Association of Southeast Asian Nations;
Europe: member countries of the European Union (except Slovenia where data is not available);
Lao PDR: Lao People’s Democratic Republic;
LAC: Latin America and Caribbean;
MENA: Middle East and North Africa.
Notes: GDP and GDP/capita in 2010 constant prices.
Sources: Economic Research Department (ERD); ADB (2011);
World Development Indicators Online database;
World Economic Outlook database (April 2012);
UN World Population Prospects: The 2010 Revision.
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2.1.2
Limits to Growth
Economic growth is an important dimension of
and means to human development. If current levels
of economic growth continue, by 2030 extreme
poverty in the region could be eliminated, driving
down the number of people spending less than
$1.25 per day (in 2005 purchasing power parity
prices) from about 600 million to just tens of
millions. By 2030, the middle classes of developing
Asian economies—deﬁned as people with
expenditures of $2–$20 per day—would grow
from an estimated 2.1 billion people in 2012 to over
2.5 billion. Most dramatically, the number of people
now considered modestly afﬂuent—those who
spend more than $20 per day—would grow from
about 50 million to over 1 billion.
To be sustainable in the long term, growth
must be accompanied by the conservation of
ecosystem services and greater social coherence.
These are necessary conditions for the Asian
renaissance to be transformed into an Asian
century (Salim 2012). This is because past economic
achievement was not well distributed; it was
accompanied by an increase in inequality, both
among countries and within them. Inequality
widened in 11 of the 25 economies with comparable
data, including the three most populous countries
and drivers of the region’s rapid growth—the PRC,
India, and Indonesia. From the early 1990s to the
late 2000s, the Gini coefﬁcient, a common measure
of inequality, worsened from 32 to 43 in the PRC,
from 33 to 37 in India, and from 29 to 39 in Indonesia.
Treating developing Asia as a single unit, its Gini
coefﬁcient rose from 39 to 46 during that period.
As a result, about 300 million people are without
basic sanitation and electricity services, about
26 million children are undernourished, and
67 million people lack access to primary school
—while the population is still growing (Figure 2.1).

The Asian Renaissance and Low-Carbon Green Growth

The vast majority of Asian populations can share
the future gains of economic growth provided that
governments act to make growth inclusive. The
steps required will stimulate growth: connecting
lagging areas to centers of prosperity; providing
health, education, and energy services to develop
skills and improve productivity; and creating
safety nets to make people more secure. In doing
so, governments will also build essential political
support for growth-oriented policies.
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Figure 2.1

Access to Basic Needs in 2010
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Derived from World Energy Outlook (2011); World Development Indicators
(2011). http://data.worldbank.org/data-catalog/world-development-indicators
(accessed December 2012); UNDP; ADB–ADBI study team.
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Figure 2.2

Unfolding of Renaissance – CO2 Emissions
and Gross Domestic Product
Emission/capita

2.2
From Growth to Green Growth

25

20

2.2.1
Externalities of Asian Economic Renaissance
Asia’s economic renaissance is placing considerable
stress on its ecosystems—land, air, and water—and
the availability of natural resources. Development
economists have for years been concerned
that unsustainable levels of consumption and
degradation of natural resources have accompanied
economic growth in the region. Additionally, the
global climate crisis is one of the most daunting
crises precipitated by past economic growth (fuelled
by fossil fuels) and will be aggravated by future
growth, if it too is reliant on fossil fuels. Studies
show that Asia and the Paciﬁc is already being
affected by climate change—including increasing
temperatures and precipitation, sea level changes,
and extreme weather events—and recent climate
events in the region have been drastic. Asia will be
one of the regions most affected by climate change.
The cost of climate change to major Asian countries
each year could be equivalent to a loss of 6.7% of
combined GDP by 2100, more than twice the world
average (ADB 2009a). Therefore addressing climate
change is a pressing need for Asia, and a matter of
self-interest. Because of rapid economic expansion,
both Asia’s total annual and per capita emissions
are increasing at a high rate (Figure 2.2). Today, four
of the 10 countries in the world with the highest
carbon dioxide (CO2) emissions from fossil-fuel use
are located in Asia: the PRC (ﬁrst), India (fourth),
Japan (ﬁfth), and the Republic of Korea (seventh).
These rankings do not include the CO2 emissions
from the burning of ﬁrewood and other biomass,
The Asian Renaissance and Low-Carbon Green Growth
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Sources: World Development Indicators (2012).
http://data.worldbank.org/data-catalog/world-development-indicators
(accessed December 2012); ADB–ADBI study team.

which are large sources of energy in many Asian
countries. Further, changes in land use, particularly
as forests are exploited for agriculture and urban
development, represent signiﬁcant contributors to
CO2 emissions in many of the larger Asian countries
such as Indonesia and the Philippines.
Energy is needed for growth. At present,
carbon intensity is closely correlated to energy
intensity. Asia’s total primary energy demand
as well as CO2 emissions are likely to continue
to increase signiﬁcantly until 2030 (Figure 2.3).
The PRC will lead with a near ﬁvefold increase in
primary energy demand, from 872 megatons of oil
equivalent (Mtoe) in 1990 to 4,320 Mtoe in 2030
and a rise of about six times in CO2 emissions from
2,244 megatons (MT) in 1990 to 13,290 MT in 2030.
India’s primary energy demand will increase almost
fourfold from 318 Mtoe in 1990 to 1,204 Mtoe in
2030 and CO2 emissions are also likely to increase
by almost ﬁve times from 589 Mt in 1990 to 2,856
MT in 2030.
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One of the factors behind Asia’s economic
growth has been that carbon-intensive
manufacturing has moved from other countries to
Asia, where it is cheaper. This has delivered a huge
economic beneﬁt for Asian economies but it has
contributed to the large increases in emissions.
This trend will continue and emissions
are also likely to increase, though at a lower rate
in ASEAN than those of the PRC and India (Table 2.2).
The assumptions made in Matsuoka et al.
(2012) are that countries will be able to achieve
the reduction targets by 2020 in accordance with
their target submissions to the United Nations
Framework Convention on Climate Change
(UNFCCC) following the Copenhagen Accord
(Table 2.3). After 2020, it is assumed that the
countries aim to reduce their emissions by the
amount of emissions allocated according to globally
agreed allocation schemes that will halve global
emissions by 2050.
Considering per capita emissions ratios
among the Asian countries, Japan and the
Republic of Korea are expected to make the most
reductions. They are followed by Malaysia, the
PRC, and Thailand. These are very severe reduction
requirements for emerging Asian countries as well
as developed countries in the region like Japan and
the Republic of Korea.
What can be done to combine the need for
growth in Asia with emission reduction objectives?
This can be achieved with growth that is efﬁcient in
its use of energy and natural resources, green in that
it minimizes emissions, inclusive in that it brings
co-beneﬁts to society, and resilient in that it avoids
locking economies into unsustainable patterns of
high-carbon growth.
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2.2.2
Low-Carbon Green Growth
Sustainable development is economic growth
that meets the needs of the present without
compromising the ability of future generations to
meet their own needs. Sustainable development
requires countries to make simultaneous progress
in their economy, environment, and society.
Through sustainable development, people will be
able to live in an inclusive and equal, protected
and stable, economically advancing society while
the environment on which all our wealth depends
would be protected and well-maintained.
A new global development paradigm is
imperative—before it is too late to turn things
around, and generate opportunities out of our
current challenges and crises. If we invest today in
high-carbon infrastructure—energy generation,
transport systems, or industrial manufacturing
plants—we will put a low-carbon future in reach
within a few years, because this infrastructure
will continue to be used for decades. Thus, the
investments of the next few years are crucial.
The next section focuses on how low-carbon
green growth offers a way out of this high-carbon,
unsustainable future.
According to the Global Green Growth
Institute (GGGI), “green growth is the new
revolutionary development paradigm that sustains
economic growth while at the same time ensuring
climatic and environmental sustainability. It focuses
on addressing the root causes of these challenges
while ensuring the creation of the necessary
channels for resource distribution and access to
basic commodities for the impoverished. Under
this new paradigm, new ideas, transformational
innovations and state-of-the-art technology will
become the major drivers for growth.”
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Figure 2.3

Key Indicators of Carbon Emissions in Asia and the Paciﬁc,
1980–2008
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Notes: Applied countries include Australia; Bangladesh; Bhutan; Brunei
Darussalam; Cambodia; Hong Kong, China; India; Indonesia; Japan;
Kazakhstan; Lao PDR; Malaysia; Mongolia; Myanmar; Nepal; New
Zealand; Pakistan; Papua New Guinea; Philippines; People’s Republic of
China (PRC); Republic of Korea; Singapore; Sri Lanka; Tajikistan;
Thailand; Uzbekistan; and Viet Nam.
Sources: Climate Analysis Indicators Tool (CAIT) Version 9.0 by the
World Resource Institute, 2011 (accessed March 2012) and World
Development Indicators (WDI) & Global Development Funds (GDF) by
the World Bank, April 2012 (accessed April 2012).
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Table 2.2

Past and Projected Energy Demand (Reference Scenario)
and CO2 Emissions
1990

Primary energy demand (Mtoe)
2007
2030

1990

CO2 emissions (Mt CO2 eq.)
2007
2030

OASEAN

243

513

988

361

1,013

2,079

OPRC

872

1,970

4,320

2,244

6,071

13,290

OIndia

318

595

1,204

589

1,327

2,856

Sources: 1990 and 2007 data from Fan (2011), 2030 data from ADBI study.

Table 2.3

Required Greenhouse Gas Reduction Ratio
Compared with 2005 Level
World

Annex-I

Non-Annex

Asiaa

PRC

India

Indonesia

Japan

58

83

42

42

68

-51

15

83

Republic of Korea Malaysia

Thailand

Viet Nam

85

67

61

12

18–43

49–57

57–60

54–65

60–74

94

99

93

85

32

pCAP Burden share scheme — per capita emissions will be the same after 2050

58

46–58

57–65

58–63

59–61

41–53

67

pGDP Burden share scheme — per capita GDP will be the same after 2050

58

95

34

43

97

-100

49

pCUM Burden share scheme — Cumulative country emissions from 2020 to 2050 divided by country population remains the same
pCAP=per capital emissions.
pGDP=per capita GDP.
pCUM=cumulative country emissions.
Notes: Minus is an increase of allowable emission compared with 2005.
Values of Indonesia and Malaysia are excluding emission/sink of land use and land cover (LULC) sectors.
Ranges of pGDP are corresponding with ranges of GDP projections in references.
a
Excluding Japan.
Source: Matsuoka et al. (2012); ADB–ADBI study team.
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Low-carbon green growth requires, among
other things, state-of-the-art green technology
for the development and improvement of
alternative energies, energy efﬁciency, natural
asset management, and waste management;
infrastructure to enable and support green
industries and other green activities; capital
mobilization for green technology, infrastructure,
and other activities; policy, legal, economic, and
social institutions to support the above activities;
and social awareness to enable and participate
in these activities. To achieve these requirements,
a country needs comprehensive and coherent
government policies and effective institutions.
The conventional growth paradigm has been
based on fossil fuels as its energy source
and has been sustained by labor- and capitalintensive production. It has been measured by
GDP or gross national product (GNP)—more
products and services, at any environmental cost
—while ecological services have been neglected.
So, a reliance on high-carbon energy sources and
sole focus on the consumption of goods and services
have been accompanied by a lack of attention to
other important aspects of human life, such as the
environment and social development and welfare.
The economic system on which that growth
has been built for the past 50 years has recently
shown its extraordinary vulnerability to
economic shocks and crises.
Green growth adds environmental value
to growth, by addressing the shortfalls of the
conventional high-carbon development paradigm.
Green growth is designed to diversify energy
sources, particularly through renewable and cleaner
energies, and increased efﬁciency in energy use.
However, green growth extends beyond energy, to
construction and green improvements for existing
buildings; development of green infrastructure for
transportation, information and communication
networks, electricity, water, and other supplies,
The Asian Renaissance and Low-Carbon Green Growth

among others; environmental protection and
recycling and waste management businesses; and
other green businesses including environmental
health, green management consulting, green legal
services, and green engineering. Green growth
plans often encompass the improvement of
natural assets such as land, air and water, resource
management, and biodiversity.
While the details of this new conception
of growth are still being developed, there is a
consensus—that economic growth and climatic
and environmental sustainability are not
merely compatible objectives, but can be made
mutually reinforcing for the future of humankind.
Implemented correctly, green growth can also be
effective in achieving poverty reduction; inclusive
economic growth; and social development and
protection, such as the provision of education, access
to basic needs and health services, and ensuring
equality across sectors and societies.
2.2.3
Composition and Trends of Decoupling
in Asia and the Paciﬁc
Low-carbon green growth opportunities enable a
country to continue its path of economic growth,
while maintaining harmony between the economy
and the environment—promoting economic
growth while reducing emissions, minimizing
waste, and encouraging the more efﬁcient use of
natural resources.
In Figure 2.4, all factors are normalized to
1 at 2000, as the base year. The analysis shows
that economies in Asia and the Paciﬁc have
been progressing and their population has been
increasing. It also suggests that energy intensity has
been improved since 2000, as has carbon intensity.
Figures 2.5, 2.6, 2.7, and 2.8 show how some
economies have decoupled emissions growth from
economic growth during the 1990–2000.
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Figure 2.4

Decomposition of CO2 Emissions in
Asia and the Paciﬁc, 1980–2008
CO2/Energy
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Notes: Applied countries include Australia; Bangladesh; Bhutan;
Brunei Darussalam; Cambodia; Hong Kong, China; India; Indonesia;
Japan; Kazakhstan; Lao PDR; Malaysia; Mongolia; Myanmar; Nepal;
New Zealand; Pakistan; Papua New Guinea; Philippines; PRC;
Republic of Korea; Singapore; Sri Lanka; Tajikistan; Thailand; Uzbekistan;
and Viet Nam.
Sources: World Resource Institute Climate Analysis Indicators Tool (CAIT) Version
9.0 by the World Resource Institute, 2011(http://cait.wri.org [accessed March 2012])
and the World Bank’s World Development Indicators and Global Development Funds,
April 2012 (http://databank.worldbank.org/ddp/home.do [accessed April 2012]).
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Table 2.4

Key Low-Carbon Technologies that have Widespread
Practical Introduction and Expansion Phases
Electric vehicles

Solar power generation

Hybrid and plug-in hybrid vehicles

Stationary fuel cells

Organic Electric Light

Heat pumps (including inverter control)

LED lighting

Nickel hydrogen batteries

Energy-saving home
appliances

Lithium ion batteries

Green IT (energy-saving IT devices, environmental IT solutions)

Sodium sulfur (NaS) batteries

High-efﬁciency
electric motors
Geothermal power
generation

Nuclear power generation

Eco-housing

Cogeneration

High-efﬁciency boilers

Power generation
from waste

High-efﬁciency
industrial furnaces

Power generation
using waste heat

Green logistics

High-efﬁciency reaction processes
(membrane separation, catalysts, etc.)

High-efﬁciency production processes
(process improvement)

High-efﬁciency thermal power generation (operation and maintenance, clean coal)

Modal shift to railways (including bullet train)

Power transmission
and distribution

Wind power generation

Water-related
technologies

Super coke oven

Use of biofuels

Hydroelectric power generation
(including micro hydroelectric power generation)

Insurance supporting environment business, assistance
and loans forintroduction of environmental facilities, etc.

Soil remediation

Waste recycling (simpliﬁcation and speeding up of administrative procedures, etc.)

Source: Nippon Keidanren (2010).
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Figure 2.5

Production-based CO2 Productivity, 1990–2000
Decoupling Trends
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Source: Carbon Dioxide Information Analysis Center (2012).
http://cdiac.ornl.gov (accessed December 2012).
Notes:
O BAN: Bangladesh
O BHU: Bhutan
O BRU: Brunei Darussalam
O CAM: Cambodia
O HKG: Hong Kong, China
O IND: India
OINO: Indonesia
OJPN: Japan
OKOR: Republic of Korea
OLAO: Lao PDR
OMAL: Malaysia
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OMON: Mongolia
OMYA: Myanmar
ONEP: Nepal
OPHI: Philippines
OPNG: Papua New Guinea
O PRC: People’s Republic of China
O SIN: Singapore
O SRI: Sri Lanka
OTHA: Thailand
OVIE: Viet Nam
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Figure 2.6

Production-based CO2 Productivity, 2000–2008
Decoupling Trends
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http://cdiac.ornl.gov (accessed December 2012).
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Figure 2.7

Demand-based CO2 Productivity, 1990–2000
Decoupling Trends
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O BAN: Bangladesh
O BHU: Bhutan
O BRU: Brunei Darussalam
O CAM: Cambodia
O HKG: Hong Kong, China
O IND: India
OINO: Indonesia
OJPN: Japan
OKOR: Republic of Korea
OLAO: Lao PDR
OMAL: Malaysia
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O PRC: People’s Republic of China
O SIN: Singapore
O SRI: Sri Lanka
OTHA: Thailand
OVIE: Viet Nam

http://cdiac.ornl.gov (accessed December 2012).
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Figure 2.8

Demand-based CO2 Productivity, 2000–2008
Decoupling Trends
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Source: Carbon Dioxide Information Analysis Center (2012).
http://cdiac.ornl.gov (accessed December 2012).
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Some important factors determining how far
carbon emissions have been decoupled from
economic growth are listed below.
1 Economic structure
Different economic sectors generate very
different amounts of value added per ton of
energy and resource input. Carbon and energy
or material productivity in terms of value added
per resource input is low in the primary resource
extraction and processing sectors; this value
improves with an increasing contribution of
higher manufacturing industries and service
sectors to GDP (Howes and Wyrwoll 2012).
2 Resource endowment
Countries that have limited endowments of
raw materials such as coal tend to be more
resource-efﬁcient than countries with resource
abundance. Relative resource scarcities support
the implementation of policies to increase
resource efﬁciency (Dittrich et al. 2010).
In contrast, small and rich countries with large
reserves and extraction of key resources with
high global demand tend to have the highest
per capita consumption and have less incentive
to increase resource efﬁciency.
3 International trade
A factor closely related to emissions and resource
endowments is international trade. Countries
that import high shares of their raw materials
and products have higher material productivities
than countries that extract and process raw
materials within their borders.
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4 Sectorial strategies and technology choices
A low-carbon green growth strategy requires
sector policy interventions that promote climatefriendly technologies, and thereby reduce
carbon emissions despite rapidly growing
demand. Developing and implementing such a
program is affected by sector-speciﬁc economic
policies (notably subsidies, tariff barriers, and
industrial policies); institutions; consumer
preferences; political economic considerations;
and technological choices. Many commercially
proven technological innovations already
accelerate decoupling. Japan alone accounts for
37% of inventions in climate-smart technologies,
particularly in the area of energy efﬁciency,
transport, and electrical appliances. Table 2.4
illustrates such technologies. An Institute of
Energy Economics, Japan study estimates that
advanced technologies commercially used
in Japan in three industries (steel, cement,
and paper and pulp) and for three appliances
(refrigerators, air-conditioners, and lighting)—
if diffused globally—could save 1.5 billion tons of
CO2 emissions, an amount greater than Japan’s
annual GHG emissions (Hongo 2010).
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5 Financing
The demand for funding to shift to a low-carbon
growth path is enormous. The 2009 Copenhagen
Accord stated that industrialized countries
must mobilize $30 billion by 2012 and increase
this to $100 billion a year in 2020 to support
both cuts in emissions and measures to adapt
to climate change in developing countries. The
International Energy Agency (IEA) estimated
that to achieve a 50% emissions reduction by
2050, an additional investment of $400 billion
would be needed globally in 2020. Developing
countries are required to make the $200 billion
investment as additional investment: half of the
funding is expected to come from industrialized
countries but the remaining half will be procured
in developing countries. Securing such large
commitments of funding requires active
participation from the ﬁnancial markets, and
the crucial question is how best public policies
can be deployed to leverage private ﬁnance.
A whole different policy framework needs to
be established, by which the incubation and
incremental costs of green technologies are
supported through public ﬁnance, key pieces of
legislation, analytical tools, and regional carbon
markets. For projects that are only marginally
proﬁtable or not proﬁtable at all, policies should
provide a balancing factor aimed at leveling the
ﬁeld and compensating investors for taking risks.
The type of ﬁnancing instruments needed are
presented in Table 2.5.
A summary of energy intensity and areas of
potential mitigation and associated challenges
is presented in Table 2.6.
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Box 2.1

Japan’s Low-Carbon Society Strategy

Japan is one of the most energy-efﬁcient countries
in the world, in manufacturing. Its energy intensity
decreased 26% from 1980 to 2009. Nevertheless, Japan
pledged to go further with its 2007 proposition of a
low-carbon society, as a contribution to halving global
emissions by 2050. Skea and Nishioka (2008) deﬁne
a low-carbon society as one that should take actions
that are compatible with the principles of sustainable
development, ensuring that the development needs
of all groups within the society are met and that an
equitable contribution is made toward the global effort to
stabilize the atmospheric concentration of carbon dioxide
and other greenhouse gases at a level that will avoid
dangerous climate change, through deep cuts in global
emissions. A low-carbon society in the ultimate sense
would be a society that emits greenhouse gases only
to the extent that they can be absorbed by nature
(a carbon-neutral society).
The principles for a low-carbon society are
envisaged as (i) carbon minimization in all sectors,
(ii) a simpler lifestyle that realizes richer quality of life,
and (iii) coexistence with nature. The Low Carbon Society
implementation strategy fosters energy conservation
technologies and develops a benchmarking approach
to monitor progress. In addition to promoting the most
advanced technologies and business models across
all sectors, including transport and housing, it created
a mechanism that encouraged consumers to select
products that incorporate low-carbon technology.
Japan’s Top Runner Program tests 21 types of
appliances—to determine the most efﬁcient model, and
make the models’ efﬁciency the new baseline. Smart
communities are the newest initiative under the lowcarbon society program. Four large-scale pilot projects,
launched in 2010, maximize the use of renewable
energy and rely on smart grids to reduce emissions.
Source: Matsuoka, Kainuma, Fujino, and Ehara (2012).
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Table 2.5

Understanding Four Dimensions of
Low-Carbon Green Finance
Type of ﬁnancing instrument

Is there a ﬁnancing gap?

Comments

Financing new types of services to
promote low-carbon energy

Possible for short term

Initial support to develop and test business models
for “bottom of pyramid” markets may be useful.
In some infrastructure services, such as water and
public transportation, market-oriented institutional
reforms necessary for improving sector accountability.

Financial intermediation between
demand and supply for green investments

Yes

Phasing out stimulus money and phasing in equity
and loan funds requires major policy reforms.

Creating markets in spot and short-term
futures instruments for green investments

Not yet available in
developing Asia

SWAPs and derivatives, among others, to attract
hedge funds and institutional investors.

Providing insurance services by pooling
exposure to climate risks

Yes, needs to be ﬁlled
by public ﬁnancing
(e.g., catastrophic bonds)

Develop parametric insurance instruments for
weather and climate related risks to infrastructure.

Note: Bottom of pyramid is the largest, but poorest socioeconomic group;
in global terms it is the 4 billion people who live on less than $2.0 per day.
Source: Turner (2010).
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Table 2.6

Energy Intensity and Areas of Potential Mitigation

Subsistence farming

Industrial agriculture

Mining

Small-scale manufacturing

Relative energy intensity

Relative energy intensity

Relative energy intensity

Relative energy intensity

Low

High-large input

Energy units MJ per $/output

Energy units MJ per $/output

3–6

CO2

CO2

High

High

Energy units MJ per $/output

Energy units MJ per $/output

15–25

CO2 mitigation potential

CO2 mitigation potential

High

20–40

CO2 mitigation potential

Medium to low

CO2

7–12

CO2 mitigation potential

CO2

Low

Low

Policy challenges

Policy challenges

Policy challenges

Policy challenges

Low available capital to
invest in new technologies.
Little ﬁnancing available.

Yield dependent on
application of fossil fuel
derived fertilizers/pesticides,
as well as biotech
engineering.

As resource quality declines,
more material must be
extracted at higher cost
to achieve a constant level
of output.

This small-scale sector
(for example in textiles or
manual food processing)
is affected by technologies.

Industrial manufacturing

Construction

Transportation

Services

Relative energy intensity

Relative energy intensity

Relative energy intensity

Relative energy intensity

High

High

Energy units MJ per $/output

Energy units MJ per $/output

15–20

CO2 mitigation potential

CO2

Low

Moderate to high

Energy units MJ per $/output

15–20

CO2 mitigation potential

CO2

Low

Relatively low

Energy units MJ per $/output

8–15

CO2 mitigation potential

CO2

Medium

2–6

CO2 mitigation potential

CO2

High

Policy challenges

Policy challenges

Policy challenges

Policy challenges

Large embodied energy and
capital investment required.
Requires steady supply of
electricity/energy for
production.

With large embodied energy
content in building materials
and high susceptibility to
interest rate rises, this
sector is at risk from rising
resources cost.

Investment in electriﬁcation
of transportation systems
(e.g.,car, rail) requires
large-scale energy-intensive
infrastructure investments.

In many cases requires goods
and materials produced at
low energy and labor costs.

Source: Institute for Integrated Economic Research (2011); ADB–ADBI study team.
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Box 2.2

The Republic of Korea’s Green Growth Agenda

In 2008, the President of the Republic of Korea, Lee Myungbak, proclaimed low-carbon green growth as the Republic of
Korea’s new national vision for the next six decades.
The program highlights a shift from quantityoriented, fossil fuel dependent economic growth to qualityoriented growth that relies on new and renewable energies.
The following year, the Republic of Korea announced its goal
to become the world’s seventh largest green economic power
by 2020 and the ﬁfth largest by 2050.
To achieve these, the government established the
Presidential Committee on Green Growth (PCGG) in 2009 to
realize the new vision and coordinate green growth activities.

The same year, the Republic of Korea announced 27 green
technologies, ﬁnalized the Five-Year Plan for Green Growth,
and announced its voluntary target of cutting greenhouse
gases (GHGs) to 30% below business-as-usual levels by 2020.
In 2010, the Republic of Korea enacted the Framework Act
on low-carbon green growth, putting these aims into law.
Under the Five-Year Plan for Green Growth, the
Republic of Korea will annually invest about 2% of its gross
domestic product in the ﬁeld of green growth, including
climate change and energy, sustainable transportation, and
developing green technologies.

Vision
To become the World’s 7th Green Power by 2020,
and the 5th by 2050

Three Objectives, 10 Policy Directions

Mitigation of climate change
& energy independence

Creating new engines for
economic growth

Improvement in quality of life and
enhanced international standing

1

4
5

8

2

3

Effective mitigation of GHG
gas emissions
Reduction of the use of fossil fuels
and the enhancement of energy
independence
Strengthening the capacity to
adapt to climate change

6
7

Development of green technologies
The “greening”” of existing
industries
Advancement of industrial
structure
Engineering a structural basis for
the green economy

Greening the land, water, and
building the green transportation
infrastructure
9 Bringing green revolution into our
daily lives
10 Becoming a role model for the
international community as a
green growth leader

Source: Presidential Committee on Green Growth (2009).
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Box 2.3

Green Growth in Indonesia

The National Strategy for Green Growth’s three main strands:
1 Mitigation of climate change and improvement of
energy independence
• Mitigation of GHG emissions
• Reduction in the use of fossil fuels and enhancement
of energy independence
• Improvement of capacity to adapt to climate change
2 Creation of new growth engines
• Development of green technologies and the creation
of new growth engines
• Greening of existing industries and nurturing of
emerging green industries
• Advancement of industrial infrastructure
• Laying the institutional foundation for a green economy
3 Improvement in quality of life and enhancement of
international standing
• Creation of a green homeland and green
transportation system
• Bringing green revolution into daily life
• Becoming a role model for the international
community as a green growth leader

Indonesia has committed to cut emissions by
26% by 2020; and lays great emphasis on ensuring
sustainable economic growth, creating green jobs,
and eradicating poverty.
Indonesia’s legal framework on green growth
includes the Law of the Republic of Indonesia on
Environmental Protection and Management, 2009; the
Renewable Energy Law, 2008; the Presidential Instruction
on Energy and Water Efﬁciency, 2008; and the Presidential
Regulation on National Energy Policy, 2006.
Indonesia’s notable green growth efforts include
the country’s reducing emissions from deforestation and
forest degradation (REDD+) strategy. REDD+ is a climate
change mitigation strategy that aims to provide incentives
for developing countries to reduce emissions through
forestry conservation and the sustainable management
of forests.
Indonesia is covered by more than 123 million
hectares of forest area, accounting for about 60% of
the land area. However, as the country with the highest
deforestation rates in the world, sustainable management
of forest resources is crucial to Indonesia. The government
in 2011 announced plans to reduce its greenhouse gas
emissions by 26% and to transition its forestry sector
from a net carbon source to a net carbon sink through the
national REDD+ strategy by 2020. To achieve this goal,
Indonesia has set aside about 37.5 million hectares of
its forests for REDD+ projects, involving various donor
countries and international organizations.
Source: Bratasida (2011). Low carbon green growth and
development policies in Indonesia; REDD+ data based on the
United Nations Framework Convention on Climate Change (UNFCCC)
Bali Action Plan. (http://unfccc.int/ﬁles/meetings/cop_13/application/
pdf/cp_bali_action.pdf).

The Asian Renaissance and Low-Carbon Green Growth

59

Table 2.7

Examples of Emissions Reduction Targets

Emission Reduction Goal

National Development Plan

Formulation date

OPRC

Reduce CO2 emissions per
unit of GDP by 40%–45% by
2020 compared to 2005

11th 5-Year Plan (2006–2010);
12th 5-Year Plan (2006–2010);
National Climate Change Programme

March 2006
March 2010
June 2007

OIndia

Reduce CO2 emissions
(except agriculture) per unit of
GDP by 20%–25% by 2020

National Action Plan on Climate Change (NAPCC)

June 2008

OIndonesia

Reduce GHG emissions by
26% by 2020

National Action Plan Addressing Climate Change;
Climate Change in Indonesia National
Development Planning;
Mid-term Development Plan (RPJM 2010–2014)

December 2007
July 2008
May 2010

ORepublic of Korea Reduce GHG emissions by
30% below business-as-usual
by 2020

4th Comprehensive National Action Plan for
Climate Change (2008–2012);
5-year National Action Plan for Green Growth;
Basic Law on Low-Carbon and Green Growth

2008
July 2009
January 2010

OSingapore

Reduce GHG emissions by
16% below business-as-usual
by 2020

National Climate Change Strategy;
Sustainable Singapore Blueprint

March 2008
July 2009

OMarshall Islands

Reduce GHG emissions by
40% below 2009 level by 2020

National Energy Policy and Energy Action Plan;
October 2009
National Climate Change Framework Policy (NCCFP) November 2010

Source: Institute for Global Environmental Strategies (2011).
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2.3
Evolution and Convergence of
Asian Perceptions on Low-Carbon
Green Growth

2.3.1
Convergence in Asian Perspectives on Tackling
Climate Change
Countries are already making various efforts to
cut their carbon emissions and pursue sustainable
development, but there are also international efforts
to enhance developing countries’ actions on climate
change. The role of Asian countries in global climate
change has changed enormously since the Kyoto
Protocol was signed in 1997, and they are playing a
much more active role in UNFCCC Conference of the
Parties (COP) meetings to address this important
global issue.
As recently as the early 1990s, the perception
in Asia was that the region was an “impactee”
rather than an “impactor”—i.e., the region was likely
to be affected by global climate change, but the duty
to reduce future greenhouse impacts rested with
the industrialized countries. This was reﬂected in
the Kyoto Protocol, which did not place any limits
on emissions from developing countries, while
requiring industrialized countries to cut them by 5%
from 1990 to 2012.
The UNFCCC obliges developed countries
to take the lead but suggests developing countries
should voluntarily take actions to cut emissions
based on the principle of common but differentiated
responsibility. Accordingly, Annex I countries submit
emissions reduction goals, while Non-Annex I
countries submit nationally appropriate mitigation
actions (NAMAs) to the UNFCCC.
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The UNFCCC deﬁnes NAMAs as “measurable,
reportable and veriﬁable nationally appropriate
mitigation commitments or actions, including
quantiﬁed emission limitation and reduction
objectives, by all developed country Parties, while
ensuring the comparability of efforts among them,
taking into account differences in their national
circumstances” (UNFCCC 2010).
As of March 2011, 48 Non-Annex I countries—
including countries in Asia and the Paciﬁc such as
the PRC, India, Indonesia, the Republic of Korea, and
Singapore—had submitted their NAMAs (Table 2.7).
Table 2.8 lists key developments within
the global climate regime and associated policy
initiatives taken by emerging economies of Asia.
These policy actions and NAMAs present proof
that the importance of climate change mitigation
actions has been increasing in all major economies
of Asia. Although each country has different
priorities in terms of the sectors and technologies
needed to achieve the target, most Asian countries
have now set their own target for GHG emissions or
relevant indicators, including emissions intensity or
energy efﬁciency.
The pledges made around the world do not
add up to a big enough or early enough cut in global
emissions. That means countries need to increase
their ambitions to meet the emissions targets
scientists say are necessary.
In 2011, the nearly 200 countries meeting
under the UNFCCC in Durban, South Africa, agreed
to write a new global treaty on climate change by
2015, to come into force from 2020. The framework
conditions of the Durban Platform are illustrated
in Figure 2.9.
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Table 2.8

Converging Perspectives on Low-Carbon Green Growth

Key Developments within
the Global Climate
Change Regime
Key Policy Initiatives and
Low-Carbon Actions
Taken by Emerging Asia
IND: India
INO: Indonesia
PRC: PRC
THA: Thailand
VIE: Viet Nam

Notes:
COP:
CDM:

Conference of Parties
Clean Development
Mechanism
CMP:
Conference of the
Parties serving as the
meeting of the Parties
to the Kyoto Protocol
MDG:
Millennium
Development Goal
EMC:
Energy Management
Contract
ENCON: Energy Conservation
ESCO:
Energy Service
Company
PV:
Photovoltaic
IPCC:
Intergovernmental
Panel on Climate
Change
NAMA:
Nationally Appropriate
Mitigation Action
PRC:
People’s Republic
of China
UNFCCC: United Nations
Framework Convention
on Climate Change
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1975
THA Enhancement and

Conservation of National
Environmental Quality Law
(revised 1992)
1979
First World Climate
Conference
1982
IND Environmental
Information System
1985
PRC Law on Grasslands
VIE National Conservation
Strategy
1986
IND Environmental
Protection Act
1987
IND Renewable Energy
Development Agency
1988
Toronto Conference
1989
Ottawa Conference, Tata
Conference, and the Hague
Conference and Declaration
Noordwijk Ministerial
Conference and Cairo Compact
PRC Environmental
Protection Law
1990
Bergen Conference, Second
World Climate Conference,
and IPCC released its First
Assessment Report
THA Community Forest Bill
(revised 2002)
1991
VIE Law on Environmental
Protection and National
Plan for Environment and
Sustainable Development
Global Environment Facility

1992
Rio Declaration on
Environment and
Development (Earth
Summit and Agenda 21)
and UNFCCC signed
1992
THA Small Power Producer and
Very Small Power Producer
programs, Energy Conservation and Promotion Act
VIE Law on Forest Protection
and Development (revised
2004)
1993
THA ENCON Fund
VIE Law on Environmental
Protection (revised 2005)
1994
UNFCCC enters into force,
COP set up, and Barbados
Declaration
THA Reforestation Program,
Energy Conservation
Promotion Fund, Mass Transit
Development for Urban Areas
(revised 2011)
1995
COP 1 Berlin
1996
COP 2 Geneva and IPCC
Second Assessment Report
PRC Brightness Programme
THA Divide Energy by 2
Program
1997
COP 3 and Kyoto Protocol
IDN Environmental Protection
and Management (revised
2009)
THA Enhancement and
Conservation of National
Environmental Quality
(1997–2016)
1998
COP 4 Buenos Aires

1999
COP 5 Bonn
PRC Green for Grain Program
(until 2006)
2000
COP 6 The Hague, operational
rulebook for the Protocol, and
UN Millennium Development
Summit, and MDGs
IDN Carbon and Environmental
Research and Training
(until 2008)
PRC CDM capacity building
projects (2000 onward)
THA 20-Year Vision and
National Strategy on Scientiﬁc
and Technology, Forestry
Protection Program
2001
COP 6 Part 2 Bonn; COP 7
Marrakech, Morocco; protocol
ready for implementation;
IPCC Third Assessment Report
VIE Renewable Energy
Action Plan
2002
Johannesburg Declaration on
Sustainable Development
VIE National Action Plan on
Reducing Vehicle Emissions
2003
IND National Urban Renewal
Mission
IDN Emission Standard for
Stationery Sources, Emission
Standards for Vehicular
Engines
PRC Circular Economy
Legislations and Initiatives,
Eco-cities,
Law on Agriculture
2004
Buenos Aires, Argentina
COP 10
VIE Second Rural Energy
Project
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2004

2007

2008

2010

THA Strategic Plan for Ethanol

IND 11th Five Year

IND National Action Plan on

IND National Clean Energy

Promotion (revised 2011),
Strategic Plan for Renewable
Energy Development
2005
Montreal, Canada COP 11
and CMP 1
IND National Electricity Policy
IDN National Energy Blue
Print, National Energy
Conservation Plan, 5-Year
Forestry Strategic Plan
THA New Energy Strategic
Plan, Strategic Plan on
Biodiesel Promotion and
Development, Energy
Conservation Targets for
Factories and Buildings
VIE Energy Efﬁciency Building
Codes, National Strategic
Program on Energy Savings
and Effective Use
2006
Nairobi, Kenya COP 12
and CMP 2
IND National Energy
Labeling Programme, Rural
Electriﬁcation Policy,
Energy Conservation
Building Code, National
Urban Transport Policy
IDN 20-Year National Biofuel
Roadmap, Medium Scale
Power Generation using
Renewable Energy
PRC Green poverty alleviation
project, Mid- and Long-term
Development Plan for Science
and Technology
2007
Bali, Indonesia COP 13
and CMP 3

Development Plan with
speciﬁc objectives regarding
climate change mitigation
IDN Energy Law, National
Action Plan Addressing
Climate Change, Supply and
Utilization of Biofuels as
Alternative Energy, National
Mitigation Actions
PRC National Climate Change
Program, Medium and
Long Term Development
Plan for Renewable Energy,
Preferential Tax Policies for
Renewable Energy, Special
fund for renewable energy
development, PRC’s Science
and Technology Program on
Climate Change
THA Power Development Plan
and Solid Waste Management
Program, Alternative Energy
Development Plan, Five-Year
Scientiﬁc and Technological
Strategic Plan (2007–2011)
2008
Poznan, Poland COP 14
and CMP 4
IDN Climate Variability and
Climate Change Programs
and Loan, National Carbon
Accounting System, Forest
Resources Information
System
PRC Energy Conservation
Law, Vehicle Fuel Economy
Standards, Vehicle Excise
Tax Rates, Law on Land
Management
THA ESCO Fund

Climate Change, National
Mission on Strategic
Knowledge of Climate
Change, City Development
Plan, National Mission on
Sustainable Habitat, National
Mission for Sustainable
Agriculture, National Mission
for a Green India
2009
Copenhagen Accord, Denmark
COP 15 and CMP 5
Voluntary pledges by
developing countries
through NAMAs
IND National Policy on
Biofuels, Renewable Energy
Tariff regulations, Forest
Survey of India, Auto Fuel
Policy, Indian Network for
Climate Change Assessment
IDN Regulation on reduction of
emissions from deforestation
and forest degradation,
Indonesia Climate Change
Trust Fund
PRC Green Stimulus
THA Clean Technology Fund
Investment Plan
2010
Cancun, Mexico COP 16
and CMP 6
IDN 15-Year Green Energy
Plan, Indonesia’s Green
Investment Fund, One Billion
Indonesian Trees
PRC 12th Five-Year
Development Plan, Financial
Incentives on Energy
Management Contracts

Fund, State level Action
Plans on Climate Change,
Mandatory Energy Managers
and Energy Audits, Energy
Efﬁciency Financing Platform
VIE National Environment
Protection Strategy
2011
Durban, South Africa COP 17
and CMP 7
PRC National Solar PV feed-in
tariff, Top-10,000 EnergyConsuming Enterprises
program
THA Reduce agricultural ﬁeld
burning
VIE Law on Energy Saving
and Efﬁciency, National
Strategic Program on
Energy Savings and
Effective Use, Action Plan
on Response to Climate
Change and roadmap to
vehicle emission standards,
and Scientiﬁc and
Technological Program
on Climate Change
2012
United Nations Conference
on Sustainable Development
(Rio+20)
Qatar COP 18 CMP 8
PRC Vehicle and Vessel
Tax Law
THA 11th National Social and
Economic Development Plan
(2012–2016) emphasizes
the importance of an efﬁcient
and sustainable economy
to promote an inclusive
society

The Asian Renaissance and Low-Carbon Green Growth

63

Figure 2.9

Framework Concluded at the 17th Conference
of the Parties in Durban
2012

2013

2014

COP18
Initiatives
after 2020

2015

IPCC 5th report

Durban Platform special working group
Start-up in early 2012
Adopt no later than 2015

Cancun Agreement

Ad Hoc Working
Group on Longterm Cooperative
Action under the
Convention
(AWG-LCA)
Complete work at
COP 18. Plans to
complete the role.

– Countries ratify and establish
– Improve domestic laws
Enactment/execution of legal framework by all countries

Roadmap
towards 2020

2020
COP21

Review long-term targets (2013–2015)

Implemetation of Cancun Agreements

Kyoto Protocol

AWG-KP
Expected to
be completed
at COP 18

First
Commitment
Period
(1997–2012)

Promoting reduction target/action deﬁned by countries and
responding to international measurement, reporting, and
veriﬁcation (MRV), funding, technology, and capacity building

Second Commitment Period (2013–2017 or 2020)

Source: Ministry of the Environment (2012), Japan; ADB–ADBI study team.
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2.3.2
Evolving Frameworks for Low-Carbon Green Growth
Achieving the multiple beneﬁts of reduced
emissions is the objective of low-carbon green
growth in most of the developing countries, as
observed in NAMA pledges. This also indicates
increasing recognition by Asian governments
that the old-fashioned “grow ﬁrst and clean up
later” paradigm has no relevance when it comes
to climate change, and arguably with any other
environmental concern. The science of climate
change is clear—carbon emissions once poured
into the atmosphere stay there for a century. It
will not be possible in future to remove from the
atmosphere emissions that are put there today—
only by reducing emissions now can countries avoid
the perils of dangerous climate change. Acting
early is critical when the choice of technology
infrastructure can lock in a high-carbon lifestyle and
infrastructure. This is particularly true in the case of
energy, transport, and heavy industries, which will
be built in most of the emerging economies in the
next few decades.
Major Asian economies recognize that there
is an urgent need for rapid growth and poverty
alleviation, as well as a need to avoid irreversible
and costly damages from climate change and other
environmental degradation. Their efforts to foster
low-carbon green growth must focus on what is
required in the next 5–10 years to sustain robust
growth, while avoiding locking in their economies
to unsustainable patterns, preventing irreversible
climate change, and reducing the potential for
regret. This can be done with growth that is efﬁcient
in the use of natural resources, by decoupling
growth from emissions and from environmental
degradation. Low-carbon green growth policies can
be considered an investment, particularly as the
beneﬁts of spending on climate change mitigation
are likely to be received over a long period in the
future.
The Asian Renaissance and Low-Carbon Green Growth

Another factor making low-carbon green
growth attractive to Asian economies is that it can
increase conventionally measured GDP through the
following four channels:
1 Input effects
Increasing the quantity of physical capital,
labor, and ﬁnancial capital, which allows more
economic production. A good example is giving
clean energy to households to improve health
and physical capital, including through better
access to education.
2 Efﬁciency effect
Increasing productivity by correcting market
failures and enhancing the efﬁciency of resource
use. Many ﬁrms and households fail to make costeffective energy-saving and resource efﬁciency
investments because of market failures and
behavioral biases.
3 Stimulus effect
Occurs during economic slowdown, when
capacity utilization and employment are low.
Green investments increase demand, potentially
increasing employment.
4 Innovation effect
Occurs through policy interventions that
encourage green technologies, such as
investments in research and development (R&D).
These form the basis for many Asian
governments’ recent stimulus programs, which
have focused on supporting the development and
deployment of low-carbon technologies.
Boxes 2.4–2.7 detail more low-carbon green
growth efforts and practices.

65

Box 2.4

The Circular Economy in the People’s Republic of China

Although the economic growth of the People’s Republic of
China (PRC) has been spectacular, averaging close to 9%
per year for over the last 3 decades, the level of energy and
materials used per unit of gross domestic product (GDP) has
been much greater than that of other advanced economies.
The high intensity levels have led to both economic and
ecological costs that are unacceptable. So, the PRC has been
setting ambitious goals for energy and resource efﬁciency,
and the concept of a circular economy has become a
mainstream development goal
The national leadership in the PRC has decided that
continued development in the traditional linear manner,
starting from resources extraction from nature on one end
and ending in waste disposal at the other end, is no longer
feasible. It is not only destructive in terms of emissions and
pollution affecting climate change and nature, but it is also
costly both to secure fresh resources all the time and lose
resources in the form of waste. This is an understanding that
the PRC now shares with the rest of the developed world,
especially Japan and Germany, where efforts have been
made to embed the concept into a regulatory framework
(Triebswetter and Hitchens 2005; Moriguchi 2007).
The PRC has ofﬁcially adopted the concept
as a development goal, moving it from the domain of
environmental policy to the sphere of economic and
development policy.

Under the 11th Five-Year Plan, 2006–2010, the National
People’s Congress approved a 20% reduction of energy
intensity by 2010 compared with the end of 2005, and this
was raised from 40% to 45% by 2020, compared with 2005
levels, as a voluntary pledge at the Copenhagen climate
change summit in 2009. In mid-2008, the National People’s
Congress passed the Law for the Promotion of the Circular
Economy, which came into effect on 1 January 2009,
promoting the circular economy as a national policy and
providing a framework in which incentives and penalties
can be put in place to encourage ﬁrms and municipalities to
take eco-industrial initiatives and create networks of
by-product exchanges.
To achieve these goals, the PRC has implemented a
range of options, including closing down inefﬁcient factories
and power plants, and has been the ﬁrst country to release
nationally focused circular economy indicators. Chains of
resource and energy utilization have been interconnected,
for instance where wastes from one process can be captured
and used as raw material for another. These indicators are
valuable metrics for policy and decision makers and can help
achieve circular economy outcomes. These efforts provide
valuable information to developed and developing nations
that are keen on implementing sustainable development
policies and developing the necessary regulatory
frameworks.

Source: Productivity Commission (2011).
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Box 2.5

Box 2.6

Snapshots of India’s Low-Carbon
Development Strategy

Cambodia’s Green Growth Road Map

India’s largest sources of emissions are from energy (67%)
and agriculture (24%), with more than 50% of total energy
demand met through coal, 6% from hydroelectric power
plants, 1% by nuclear power plants, and less than 1%
from renewables. India’s greenhouse gas (GHG) emissions
were estimated at 1.55 billion tons in 2000. Concerns over
energy security and scarcity are a high priority for the
government. The Prime Minister has a Council on Climate
Change that recently launched a National Mission to
Green India. He released India’s ﬁrst National Action Plan
on Climate Change in 2008, outlining existing and future
policies and programs.
The plan identiﬁes eight core national missions
running to 2017 and directs ministries to submit detailed
implementation plans to the Prime Minister’s Council
on Climate Change. At the end of August 2009, India
announced its intention to implement mitigation targets
in the form of Perform, Achieve and Trade (PAT) targets for
the most energy-intensive industries, as a contribution
to international efforts to address climate change.
The country has invested heavily in recent years
in renewable sources of energy, including wind, solar,
biomass, and hydroelectricity. As of 2008, India’s installed
wind power generation capacity stood at 9,655 megawatts
(MW), making it the fourth largest in the world. Through
a variety of programs and policies, India is encouraging
low-carbon energy generation, including the following:
• A strengthened policy framework and subsidies to
reduce up-front costs to wind power investors
• Capital subsidies, sales incentives, and
reimbursement of fees for solar thermal projects; and
automatic approval for foreign direct investments[2]
• Accelerated deployment plans and incentives for
hydro and nuclear energy
• Incentives for biomass power generation, biofuels for
transport, and compact ﬂuorescent lamps
• Retirement of inefﬁcient coal power plants and plans
for coalbed methane
• Programs to increase forest cover by 1% a year until
2012, and restore degraded forest

Cambodia’s Green Growth Roadmap provides an example
of aligning all relevant ministries and stakeholders for
green growth. The Ministry of Environment of Cambodia
has developed the Green Growth Roadmap to integrate
ideas and projects on green growth into national strategic
development. This road map will create the basis for
environmentally sound economic development through
the promotion of sustainable infrastructure, green tax and
budget reform, and monitoring eco-friendly indicators.
The road map aims to align all relevant ministries,
institutions, nongovernment organizations, and academia
to cooperate in addressing challenges to sustainable
development.
The national Green Growth Roadmap
envisages a combination of objectives for economic
growth and development, human well-being, and
environmental quality, which will promote the
improvement of Cambodian livelihoods. The Green
Growth Roadmap will focus on access to clean water
and sanitation, renewable energy, information and
knowledge, means for better mobility, ﬁnance and
investments, food security and non-chemical products,
and sustainable land use.
Sources: Government of Cambodia, Ministry of Environment
and UNESCAP (2010).

Source: The Energy Resources Institute (2012).
2 Solar water heating systems are required for some building types in New Delhi.
In July 2009, India unveiled a $19 billion plan to produce 20,000 MW of solar power
by 2020.
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Box 2.7

Figure 2.10

Kazakhstan’s Astana Green Bridge Initiative

Low-Carbon Green Growth

Kazakhstan has been supporting the concept of green
growth, pursuing a policy of transition to innovative
and sustainable development. As a part of Kazakhstan
2030, a long-term strategy of development proclaimed
by the President of Kazakhstan in 1997, Kazakhstan has
a plan to reduce the energy intensity of gross domestic
product (GDP) by 10% by 2015 and 25% by 2020. As part
of the Copenhagen Accord, the country announced its
commitments to reduce greenhouse gas emissions to
15% below its 1990 emission levels by 2020.
During the 6th Ministerial Conference
on Environment and Development in Asia-Paciﬁc
in October 2010, the Government of Kazakhstan
established the Astana Green Bridge Initiative to promote
partnership between Europe and Asia and the Paciﬁc
in implementing green growth plans and programs. The
ﬁve identiﬁed priority program areas and comprehensive
actions are (i) eco-efﬁcient use of natural resources
and investment in ecosystem services, (ii) low-carbon
development and adaptation to climate change,
(iii) promotion of sustainable urban development,
(iv) promotion of green business and green technology,
and (v) promotion of sustainable lifestyles and
improvement of quality life. The initiative has also
indicated ﬁve strategic approaches: (i) catalyzing
high-level, high-visibility policy dialogues on emerging
and persistent issues; (ii) undertaking normative and
analytical research on emerging and cutting-edge policy
solutions and tools; (iii) building the capacity of policy
makers to develop, adopt, and implement such policies
while taking stock of best practices and methodologies
and legislative and economic instruments; and
(iv) developing mechanisms to attract green investments
and innovative environmental management approaches.

Climate Change
Mitigation
Green Growth

Low-Carbon

Development
Effectiveness

Co-Benefits
Low-Carbon
Green Growth

Environmental
Improvement

Quality
of Life

Social
Development

Inclusive Growth

Source: ADB–ADBI study team.

These strategic frameworks are assisting these
countries in shifting their development path to
a low-carbon climate-resilient economy. Most of
those frameworks have a long-term component
that includes a strategic vision, and a short- and
medium-term component that shows which
actions will be undertaken to get on a low-carbon
green growth pathway (Figure 2.10, above).

Source: ADBI (2011).
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2.4
Emerging Policy Perspectives
and Monitoring Frameworks

2.4.1
Policy Perspectives for Pursuing Low-Carbon
Green Growth
To effectively pursue low-carbon green growth
that is also inclusive, governments must provide
a comprehensive and coherent policy package
and commit funds for the long term. Markets by
themselves will not deliver what is needed (because
of externalities, public goods, and non-marketed
goods and services). The government has to step
in to give the right incentives and correct market
failures, but without introducing policy failures
and corruption. A low-carbon green growth policy
package must be comprehensive—covering all
sectors at all levels—and coherent across sectors
and levels to be efﬁcient and effective.
At the same time, the package should be tailored
to each country, taking consideration of its social,
environmental, economic, and cultural
characteristics. Low-carbon green growth
policies should complement or include social
development policies. Table 2.9 shows the
correlation between MDG and low-carbon-climate
change mitigation measures.
What is also evident from this policy
framework is that many of the policy instruments
are country-speciﬁc. In countries such as Japan
and the Republic of Korea, which lack abundant
fossil fuel resources, the clear imperative for energy
independence is clean energy; in others like the
PRC, India, and Indonesia, focusing on energy
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security does not necessarily lead to clean energy
unless speciﬁc policy instruments are introduced
to promote low-carbon green growth.
The objective of creating new engines of
economic growth also depends on the country’s
level of economic development and its speciﬁc
comparative advantage. In the developing countries
of Asia, the focus is likely to be more on tackling
competing demands on limited energy resources,
local externalities in the form of growing trafﬁc
congestion, and air and water pollution.
Citizens should be more knowledgeable about
the consequences of their actions and be equipped
with the ability to act in a low-carbon, green, and
sustainable way. Local engagement—from local
authorities to local nongovernment organizations,
from the planning stage to the implementation
stage—is an important factor for successful and
effective low-carbon green growth. Local knowledge
and participation are indispensable for green
growth policy implementation. Everyone should
participate to achieve the full potential of
green growth.
Accordingly, a government should gather all
ministries and agencies from all levels under the
country’s green growth umbrella and coordinate
their actions. Government agencies must be
empowered to plan, coordinate, and implement
green growth.

69

Table 2.9

Millennium Development Goals and their
Overlaps with Climate Change Issues
Millennium Development Goal

Mitigation

To halve, between 1990 and 2015,
the proportion of the world’s population
whose income is below $1 a day.

Expanded access to energy services and, to some extent, agro-forestry,
can lead to increased income for beneﬁciaries.
Expanded access to energy services may lead to increased emissions.

To halve, between 1990 and 2015,
the proportion of people who suffer
from hunger.

Expanded access to energy services and agroforestry increases
food productivity.
Expanded access to energy services may lead to increased emissions.

To ensure that, by 2015, children everywhere
will able to complete a full course of
primary schooling.

Access to energy services allows for the development of more schools.
Energy access allows children to have adequate lighting during
the evening studying.
Expanded access to energy services may lead to increased emissions.

To ensure that girls and boys have equal access
to primary and secondary education, preferably
by 2005, and to all levels of education no later
than 2015.

Increased access to modern energy services allows women and children
to have more time for education rather than gathering fuelwood.
Access to modern energy services reduces exposure to high levels of
indoor pollution caused by dirty energy systems.

To reduce by two-thirds, between 1990 and 2015,
the mortality rate for children under the age of ﬁve.

Expanded access to energy services will allow better health services
for children.
Expanded access to energy services may lead to increased emissions.

To reduce by three-quarters, between 1990
and 2015, the rate of maternal mortality.

Expanded access to energy services will allow better health services
for pregnant women.
Expanded access to energy services may lead to increased emissions.

To reduce the prevalence of HIV/AIDS, malaria,
and other major diseases.

Expanded access to energy services will allow better health services
overall, including in rural areas, and better preventive measures.
Expanded access to energy services may lead to increased emissions.

To stop the unsustainable exploitation of
natural resources.

Mitigating climate change can reduce unsustainable exploitation of
natural resources and increase access to renewable resources.

Source: ADB–ADBI study team.
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2.4.2
Measuring the Progress of Low-Carbon
Green Growth
Low-Carbon Green Growth Indicators
Part of deﬁning, pursuing, and achieving lowcarbon green growth is measuring its progress.
Governments need guidance to monitor progress,
review their past performance and the effectiveness
of policies, identify better opportunities for public
and private investments, and enhance the
implementation of their policies. This point has
been recognized both in work by the Organisation
for Economic Co-operation and Development
(OECD) and some development banks. The OECD
has identiﬁed four clusters of indicators for
monitoring progress toward green growth.
1 Environmental and resource productivity:
To capture the need for efﬁcient use of natural
capital and capture aspects of production, which
are rarely quantiﬁed in economic models and
accounting frameworks.
2 Economic and environmental assets:
To reﬂect that depleting the natural asset base
(e.g., water resources, agricultural productivity,
and biodiversity) presents a risk to growth, and
that sustained growth requires the natural asset
base to be maintained.
3 Environmental quality of life:
Capturing the direct impact of the environment
on people’s lives, e.g., through access to water or
biomass energy, or through the damaging effects
of fossil fuel use.
4 Economic opportunities and policy responses:
These can be used to discern the effectiveness of
policy in delivering low-carbon green growth.
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Not all the desired OECD indicators
are measurable in Asia and an optimum set of
low-carbon development indicators is being
developed (Kumar et al. 2012). Figure 2.11 depicts
an indicator framework used to assets the status
of low-carbon green growth as applied to Asian
countries. The two most important areas for
deﬁning indicators are the quantity and quality
of growth.
For quality of growth, in addition to
measuring economic output, such as GDP, it is
important to measure the change in people’s
well-being. For the quality of growth, indicators
are needed at the sector or even subsector level.
One challenge is to keep the indicators to a
manageable size. A highly selective but informative
set of indicators for the quality of growth includes:
1 Energy productivity:
Increasing GDP per unit of energy used is greener
because it is a sign of increasing energy efﬁciency.
2 Share of renewables:
Increasing the share of renewable energy.
3 CO2 emissions intensity per unit of GDP:
Increasing GDP per unit of carbon used is
green as it is a sign of decoupling.
4 Per capita CO2 emissions:
Reducing per-capita emissions is sign of
sustainable consumption and production.
Table 2.10 presents an informative set of such
indicators for major Asian economies. One of the
important functions provided by low-carbon green
growth indicators is the ability to benchmark
performance against international good practice.
As Asia transforms, both benchmarks and NAMA
targets will be useful in measuring progress toward
low-carbon green growth. A good example of
developing indicators on green jobs and industrial
competitiveness can be seen with the work being
done at the Asia Business Council (ABC 2009).
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Figure 2.11

Indicators Framework

Economic
Opportunities
and Policy
Responses

Technology and innovation
Diffusion of technology goods
and services
Financial flows
Tax and regulations

Capacity
Development

Income Goods Services

Input

Production

Output

Resources
Natural Resources
Human Resources

Percentage of effective
utilization resources
(Reduce, Reuse, Recycle)

Consumption
Socioeconomic Development
(Education, Social well-being,
amenities)

Multi-factor productivity
Investment
(Amenities, health and safety
aspects, luxuries)

Generate waste, residuals

Accounting Natural Asset Base

Resources

SINK
function

Forest
Minerals
Land
Water
Biodiversity (animal and
aquatic animals used
as resources)

Assessing utilized
natural and biodiversity
resources in the overall
economic activities

Sources: OECD (2011); Government of Japan, Ministry of the Environment (2012);
Kumar et al. (2012); ADB–ADBI study team.
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Table 2.10

Selected Indicators for Measuring Progress
in Low-Carbon Green Growth
Growth
rate1
2010–
2020

Growth
rate1
2020–
2030

Growth
rate1
2010–
2030

Quality
of life2
(ADB
Index)

Quality
Energy
Share of
Share of
of life3 productivity4 fossil fuel5 renewable6
(UNDP
(TPES per
(TPES
Energy
HDI)
GDP 2008)
2006) (TPES 2000)

Carbon
Carbon
intensity7 emissions 8
(MT CO2*
(MT CO2)
$ GDP) per capita

Environmental
health 9

OPRC

8.17

6.01

7.09

0.55

0.69

0.72

85.0

11.4

2.18

5.31

46.3

OIndia

8.06

6.90

7.48

0.31

0.55

0.77

69.0

26.5

1.38

1.46

25.7

OIndonesia

5.63

5.34

5.48

0.40

0.62

0.78

67.1

34.5

1.03

1.73

48.2

OJapan

0.93

1.20

1.07

0.81

0.90

0.10

81.6

3.3

0.25

9.46

98.1

ORepublic of Korea

3.97

2.70

3.33

…

0.90

0.30

80.8

0.7

0.57

10.40

91.3

OCambodia

8.22

7.61

7.91

0.26

0.52

0.69

28.4

72.1

0.43

0.33

31.2

OLao PDR

8.46

6.93

7.70

0.27

0.52

…

…

…

0.29

0.25

…

OMalaysia

5.41

5.31

5.36

0.64

0.76

0.49

95.2

5.5

1.06

7.57

85.3

OPhilippines

6.53

6.91

6.72

0.43

0.64

0.35

51.0

36.6

0.69

0.92

52.6

OSingapore

3.54

2.05

2.80

0.85

0.87

0.13

99.9

0.6

1.01

6.67

100.0

OThailand

4.88

4.61

4.74

0.52

0.68

0.59

82.3

19.7

1.33

4.19

71.4

OViet Nam

7.95

6.50

7.23

0.48

0.59

1.09

49.7

28.8

1.52

1.50

51.6

OUS

2.26

2.28

2.27

0.80

0.91

0.19

85.7

5.6

0.42

17.96

94.5

OEU

2.12

1.91

2.02

…

…

0.17

85.9

9.2

…

7.83

…

Notes: MT CO2/1,000 year 2005.
Sources:
1 World Development Indicators Online database; World Economic Outlook database (April 2012).
2 Juzhong Zhuang and Yoko Nimi ADB Measuring Quality of Life in Asia (preliminary results) 2011
(equal weights are assigned to each dimension).
3 HDRD calculations based on data from UNDESA (2011), Barro and Lee (2010b).
UNESCO Institute for Statistics (2011), World Bank (2011a), UNSD (2011) and IMF (2011).
4 OECD World Indicator TPES (Total primary energy supply), (accessed 7 Aug 2012).
5 World Bank 2010 – World Development Report (EU: 15 countries).
6 Renewables Information (2012 Edition), (EU value introduced from OECD Factbook 2011).
7 U.S. Energy Information Administration 2010.
8 World Bank – World Development Indicators (accessed 7 August 2012).
9 Yale University, Environmental Performance Index (EPI) 2012.
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As is the case in advanced economies, low-carbon
green growth indicators and future targets are
works in progress in Asia. However, it is important
to note that, even without fully developed
indicators, economies in the region are moving
forward as they must in implementing
low-carbon green growth policies and practices.
Measurement, Reporting, and Veriﬁcation
Systems for Low-Carbon Green Growth
The concept of measurement, reporting, and
veriﬁcation (MRV) was introduced within the
framework of the Bali Action Plan in 2007 under
the UNFCCC. The plan foresees MRV of nationally
appropriate mitigation commitments or actions for
developed countries, MRV of NAMAs for developing
countries, and MRV of ﬁnancial and technical
support for NAMAs.

Several different aims of any MRV
provisions on GHG emissions and actions could
be comprised in the regional MRV structure.
These could include the following:
1 Generating a more timely and comprehensive
picture of regional and national or sectoral GHG
emissions trends, i.e., to assess if global action on
GHG mitigation needs to be enhanced.
2 Collecting qualitative or quantitative information
on what GHG mitigation actions different
regions/countries are taking, i.e., to provide
international recognition for these actions.
3 Quantifying the GHG impact of such actions,
i.e., calculating the difference between
performance and baseline.
4 Identifying promising areas for future GHG
mitigation action in the regional scope.
5 Building trust, by providing information for an
MRV system that will inform if the actual state
of GHG mitigation actions reﬂects the actions/
commitments that different countries have
agreed to.
6 Allowing exchange of information about applied
actions and their performance in GHG emission
reduction regarding regional conditions.
While these options are not all mutually
exclusive, they do differ, sometimes substantially.
The design of any regional MRV system may
therefore vary, depending on which of the above
aims they are trying to fulﬁll. These aims are all
potentially valid and agreement on which of them
will be fulﬁlled by the MRV provisions will need to
be reached during the negotiation process.
Early experiences in establishing
independent MRV systems in the region have
been encouraging (Box 2.8).
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Box 2.8

Japan Bank for International Cooperation
Measurement, Reporting, and Veriﬁcation System

The Japan Bank for International Cooperation (JBIC)
launched operations of the Global action for Reconciling
Economic growth and ENvironmental preservation (GREEN)
in April 2010. Using GREEN, JBIC aimed to support the
efforts of developing countries through ﬁnancing emission
reduction projects and propagating advanced Japanese
environmental technologies across the world, aiming to
prevent global warming by using simple and practical
quantiﬁcation measures.
To assess the eligibility of the projects, JBIC required
the measurement, reporting, and veriﬁcation (MRV) of the
greenhouse gas (GHG) emission reductions—so it developed
the J-MRV. JBIC intends J-MRV to be a simple, practical,
and internationally acceptable process, based on JBIC’s
operational experience with reference to international
good practices on quantiﬁcation of emission reductions.
JBIC shall make the guidelines public and continue to
improve them through lessons learned from implementing
J-MRV as well as taking account of international discussions
regarding quantiﬁcation of emission reductions.
The J-MRV procedure is carried out at the project
preparation stage or at the renovation or improvement of an
existing facility, since not all eligible projects are determined
at the time of ﬁnancing decisions in credit lines or funds.
JBIC calculates the expected emissions (projection), with
reference to a feasibility study report provided by the
borrower and/or the project proponent, and determines
the baseline emissions applying J-MRV methodologies.
The difference between the baseline emissions and the
projection is deﬁned as the planned emission reductions.
Prior to making the ﬁnancing decision, JBIC agrees with
the borrower or the project proponent on a monitoring plan,
and can retain outside experts for calculation of the
planned emission reductions. The borrower or the project
proponent then measures the project emissions according
to the monitoring plan and reports them to JBIC starting
on an annual basis.

Promoting the overseas business having the purpose
of preseving the global environment, such as preventing
global warming

JBIC

Private Flows

Eligible Entity:
Foreign government, governmental agencies or
local governments, public enterprises such as utilities
operating closely with government, foreign financial
institution, multilateral Institution.
Eligible Projects:

Favorable impact on
preservation of the global
environment, such as
significantly reducing
GHG emissions

Accepting JBIC-MRVa
process on the effect
of the environmental
preservation (e.g., Energy
efficiency improvement,
Renewable energy, etc.)

a JBIC original methodology for Measurement, Reporting and Verification.

Source: Japan Bank for International Cooperation (2012) http://www.jbic.go.jp/en/about/environment/j-mrv/pdf/jmrv-guideline-en.pdf.
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The process of carrying out MRV of mitigation
actions can also vary. Thus, countries may need to
agree on issues such as the following:
1 Measurement:
Countries could agree to guidelines, rules, and
best practices to be followed when estimating
the impacts of measures that mitigate GHG
emissions. Agreement will also be needed
on whether measurement and monitoring
requirements should vary, e.g., according to
type of action. Alternatively, country- and
action-speciﬁc estimation methodologies
and processes could be used.
2 Reporting:
Countries could agree to a common reporting
format and common reporting guidelines
outlining how actions are reported, such as which
language, what units, what timing, where reports
are collected, what should be reported, and when
reporting should take place.
3 Veriﬁcation:
Agreement will be needed on the type of
veriﬁcation body or bodies (national or
international), what the veriﬁcation process
should look like, how results should be reported,
and how to make any needed adjustments in
reports on GHG mitigation. Agreement will also
be needed on the consequences of problems
raised at the veriﬁcation stage.
Several challenges are associated with regional
MRV systems. One of the biggest issues is the
transparency and reliability of data. Another
constraint is related to institutional capacity at the
national level. Estimating a country’s emissions
will need some country-speciﬁc activity data (e.g.,
energy use). Obtaining the data, and countryspeciﬁc factors, requires time and resources.
The resource cost of establishing a country’s
emissions inventory can vary widely, depending on
the country and its economy.
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For example, developing India’s GHG inventory
for its initial national communication involved
150 entities (research centers, nongovernment
organizations, industry organizations, and
government institutions) and about 700 experts.
Viet Nam has pointed out that a huge increase
in human capacity is needed to address all of its
obligations under the UNFCCC.
An analysis into NAMAs based on a case
study from the PRC concluded that MRV systems
might be credible where procedures are encoded in
explicit rules that are transparently communicated,
include provisions for quality control and
quality assurance, and are based on institutional
arrangements that provide accountability in
ways appropriate to the national context. It was
suggested that climate MRVs should be based
on already existing MRVs, such as the ones from
agriculture, to reduce the costs for both MRV
readiness and implementation in the developing
Asian countries (Wilkes et al. 2011).
This chapter began by explaining the
relevance of low-carbon green growth against
the background of the unfolding Asian economic
renaissance, noting that the rising class of
consumers in emerging Asia is adding signiﬁcantly
to emissions. However, many countries are acting
to make sure their growth is low-carbon, hoping to
attain a better balance between the environment,
economy, and societal welfare. Low-carbon
green growth strategies must be tailored to real
developmental needs and political realities. The
starting point is to classify the potential for lowcarbon green growth policies together with the
co-beneﬁts they create. Low-carbon green growth
policies can increase conventionally measured GDP
through various means, but countries need an MRV
framework to assess the progress and identify gaps,
so that ﬁnancing for the enormous changes ahead
can made be made available from the market.
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3.1
Changing Climate,
Changing Economies

This chapter conducts an empirical examination
of similarities and differences in policies and
actions across developed and developing Asian
countries. It seeks to examine whether current
policies and plans in developing Asia are aligned
with low-carbon pathways, and what were the
main factors responsible for these countries
undertaking these policies, plans, and initiatives.
It reviews the strategies and actions undertaken
by the major economies of developing Asia—the
People’s Republic of China (PRC), India, Indonesia,
Thailand, and Viet Nam—comparing and
contrasting these with initiatives in some of the
developed countries such as Japan, the Republic of
Korea, and Singapore. The analysis discusses the
challenges that countries in developing Asia face in
aligning their development paths with low-carbon
trajectories. Success stories and initiatives that
can provide lessons to the entire region, and could
be scaled up or accelerated based on experiences
across countries, sectors, or speciﬁc user groups
are also highlighted. Opportunities for regional
cooperation to move Asia toward a low-carbon
green growth trajectory are discussed. While much
has been achieved and signiﬁcant efforts are being
made across developing Asia, various analyses
indicate that the current and planned efforts are
not sufﬁcient in terms of the scale of action that
will be required globally, if greenhouse gas (GHG)
emissions are to be limited to levels that would
contain climate change within a 2°C rise, compared
with pre-industrial levels.
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Asia has been successful in multiple ways:
examples of innovative applications of knowhow in industrial units, frameworks or models
for examining and changing behavior and
consumption patterns, and the application of
targeted policies and initiatives that have enabled
efﬁciency improvements or inﬂuenced market
dynamics toward alternative technologies.
Most of the large developing countries in Asia
have exhibited a high rate of gross domestic product
(GDP) growth during the last decade, despite the
economic crisis. In keeping with their plans for
achieving high growth and improving the levels of
development, these countries have made efforts to
accelerate the provision of energy, infrastructure,
and services to their people; enhance industrial
output; and improve governance and policy
making. With further development, however,
energy consumption in these countries could
continue to increase rapidly unless major shifts
in the patterns of production and consumption
are effected.
In the PRC, the market reforms initiated
in the 1970s and 1980s brought about structural
changes and improved productivity, while
increased government spending on research and
development (R&D) provided a further impetus.
Consequently, the country’s energy demand has
undergone unprecedented growth, with energy
consumption more than doubling from 2001 to 2010
(Zhu 2012). Similarly, India’s GDP has grown at about
8% since 2003/04 and the country plans to maintain
this growth rate during 2012–2017. Thailand has
moved from an agrarian to an industrial economy,
and is forecast to grow at about 3%–5% a year from
2010 to 2030, according to the National Institute
of Development Administration. In Viet Nam, the
economy grew at about 7.5% per year from 2000
to 2009, but still lags in terms of development,
and is characterized by low efﬁciencies and
competitiveness, low productivity of labor, and low
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Figure 3.1

Gross Domestic Product of Major Asian Economies, 2001–2011
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Source: World Development Indicators (2012). http://data.worldbank.org/data-catalog/world-development-indicators
[accessed December 2012]; ADB–ADBI study team.
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Figure 3.2

Energy Consumption in Major Asian Economies, 2001–2009
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[accessed December 2012]; ADB–ADBI study team.

Transformational Strategies, National and Subnational Level Actions

81

effectiveness of policies and strategies. Indonesia
is already one of the biggest GHG emitters in
the world, with 37% of the country’s emissions
attributed to actions in forests on non-peat soils,
whether from deforestation, forest degradation, or
forest ﬁres. The country’s emissions are expected
to grow at 1.9% annually, and while the emissions
from the power and the transport sector are small at
present, they are increasing rapidly (Patunru 2012).
A large share of Indonesia’s population is employed
in agriculture and the informal sector, making it
more vulnerable to climate change. This makes it
all the more important that poverty reduction and
environmental protection strategies in the country
be viewed synergistically.
The major developing economies in Asia
have exhibited robust economic growth since
2001, as indicated in Figure 3.1. Figure 3.2 shows
energy consumption that accompanied economic
growth. However, despite the progress in social
and economic development across developing
Asia, much remains to be done to address the
development challenge in these countries.
Large variations remain in the level of
economic and social progress of different income
groups, between rural and urban areas within a
country, and among countries in the region. In the
PRC, the per capita income in rural areas was only
30% that of urban areas and about 27 million people
in the country are still below the poverty line (Zhu
2012). About 72% of India’s population lived in rural
areas in 2001, with signiﬁcant variation in levels
of energy use and access to fuel. About 293 million
people in India did not have access to electricity and
772 million people continued to rely on biomass for
cooking in 2010 (International Energy Agency [IEA]
2012a). Only about 30% of India’s population uses
liqueﬁed petroleum gas (LPG) for cooking, with over
50% dependent on ﬁrewood and chips (National
Sample Survey Organisation 2008, India). As for
access to basic services such as primary education,
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sanitation, and health, the situation is far from
satisfactory, and the country faces a huge challenge
in providing the energy and infrastructure needed
for better living conditions.
A comparison of basic indicators
(Table 3.1) across each of the countries under
study clearly shows a large gap in terms of unmet
demands that need to be ﬁlled. Poverty alleviation,
improvement in human well-being, and social
equity are priority areas for countries such as
India, Indonesia, the PRC, Thailand, and Viet Nam.
Accordingly, countries in developing Asia ﬁnd it
all the more difﬁcult to focus on options that could
bring about emission reductions while seeking on
the one hand to achieve higher levels of growth
and on the other being faced with huge economic,
infrastructural, policy, and institutional challenges.
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3.2
Country-Level Pledges and Targets

Recent projections and scenarios from the IEA
point to the need for large-scale transformations in
energy use as well as production and consumption
at different levels. Meanwhile, however, progress
on global climate change negotiations under the
UNFCCC has been slow and there is still a lack of
agreement on a common goal.
With time running out rapidly, rather than
watching and waiting, most Asian countries have
been taking steps to ensure lower energy use and
emissions in both per capita and aggregate terms.
Even though developing countries are not currently
under any legally binding obligation to reduce
emissions, most countries in developing Asia have
begun to include climate change considerations
in their planning processes and have voluntarily
articulated targets on GHGs. Further, independently
of policies and plans from central governments,
several state, city, and sector level initiatives have
also begun, which clearly reﬂects the willingness
of these countries to play a role in responding to
climate change and exploiting opportunities where
clear synergies exist between development and
low-carbon pathways.
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3.2.1
Voluntary Targets and Initiatives
Addressing Emissions
In the lead-up to the United Nations Framework
Convention on Climate Change summit in
Copenhagen in 2009, the PRC for the ﬁrst time
articulated a speciﬁc target for curbing carbon
emissions. Apart from the National Climate Change
Program, the PRC’s 12th Five Year Plan laid out a
series of relevant targets to 2015. Additionally, the
government aims to reduce nitrous oxide emissions
by 10%, and install extra capacity of non-fossil fuel
power generation (including 70 gigawatts (GW)
wind, 15 GW solar, 120 GW hydropower, and 40 GW
nuclear), among other quantitative targets.
India launched the National Action Plan on
Climate Change in June 2008, with eight missions
covering both mitigation and adaptation issues
prior to its voluntary Copenhagen pledge of
reducing emissions intensity by 20%–25% of 2005
levels by 2020. The Jawaharlal Nehru National Solar
Mission is accorded the highest prominence, as
reﬂected by the statement of the Prime Minister
during the launch:
Our vision is to make India’s economic
development energy-efﬁcient. Over a period of
time, we must pioneer a graduated shift from
economic activity based on fossil fuels to one
based on non-fossil fuels and from reliance on
non-renewable and depleting sources of energy
to renewable sources of energy. In this strategy,
the sun occupies center stage, being literally
the original source of all energy. We will pool
our scientiﬁc, technical and managerial talents,
with sufﬁcient ﬁnancial resources, to develop
solar energy as a source of abundant energy to
power our economy and to transform the lives
of our people. Our successes in this endeavor will
change the face of India. It would also enable
India to help change the destinies of people
around the world (GOI 2008: 1).
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Table 3.1

Comparison of Basic Indicators across Countries

India

PRC

Indonesia

Thailand

GDP/capita
($/person)

$7,535

Population
<$2/day
Access to energy
and services

Commercial energy
consumption 2009

36%

$3,585
75%

48% of the population
continued to depend on
solid fuels in 2007.
55% had access to
improved sanitation
facilities.

91.1%

$4,428
51%

59% of the population
continued to depend
on solid fuels in 2007.
31% had access to
sanitation facilities.

75.3%

$8,612
27%

52% of the population
had access to sanitation
facilities in 2008.

74%

96% of the population
had access to sanitation
facilities in 2008.
Only 23% of household
waste was recycled
in 2008.

80%

Per capita
commercial
energy in 2009
(toe/person)
1.48

0.43

0.62

1.18

5.14

1.37

1.64

3.36

Per capita CO2
emissions in 2009
(t/capita)

Source: Derived from IEA (2011b); World Development Indicators (2012).
http://data.worldbank.org/data-catalog/world-development-indicators
accessed December 2012;CIA (2010); ADB–ADBI study team.
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Viet Nam

Japan

$3,129
38%

Singapore

$34,012
0%

75% of the population
had access to sanitation
facilities. By 2020, 100%
of the rural households
are expected to have
access to electricity.

60.2%

World

$36,537

$11,128

0%

100% of the population
had access to sanitation
facilities in 2008.

98.6%

100% of the population
has access to waste
management services
and sanitation facilities.

99.8%

0.43

4.52

3.58

1.31

8.58

8.01
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The Jawaharlal Nehru National Solar Mission
aims at generating 20,000 megawatts (MW) of
solar power by 2022 and working toward making
India a global leader in solar energy deployment
through the extension of electricity access. Other
targets relating to this objective include 2 GW of
off-grid solar plants, 20 million square meters of
solar collectors to be installed, and 20 million solar
lighting systems to be created and distributed in
rural areas, saving about 1 billion liters of kerosene
every year (about 8%–10% of the country’s total
annual kerosene consumption). India’s 12th 5-Year
Plan is also expected to align the planning process
with these targets, and for the ﬁrst time will include
a speciﬁc chapter on climate change (Mathur 2012).
Indonesia has voluntarily pledged to reduce
its emissions by 26% compared with business as
usual by 2020, and up to 41% with international
support. At present, land use and land-use change,
particularly forestry and peatland, comprise 85%
of national carbon emissions. Consequently, the
government plans to achieve 87% of its emissions
reductions for both higher and lower targets in
these sectors. Indonesia, apart from articulating
its National Action Plan Addressing Climate
Change, has included climate change in national
development planning and in its National Medium
Term Development Plan, 2010–2014, which focuses
on both mitigation and adaptation, supporting
activities including the development of data,
information and communication, the strengthening
of institutional capacity, and science and technology
development.
While Thailand has not speciﬁcally
articulated a climate change response, its Energy
Conservation Program and the 15-Year Renewable
Energy Development Plan lay out energy saving
and renewable energy development targets
that clearly align with low-carbon pathways
(Chotichanathawewong and Natapol 2012).
According to these programs, 44% of the country’s
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savings are intended to be found in the transport
sector, followed by industry (37%) and buildings
(17%). With a target of 5.6 GW of renewable energy,
3.7 GW is intended from biomass, 0.8 GW from
wind, 0.5 GW from solar, 0.32 GW from hydropower,
and 0.16 GW of methane from municipal waste.
Viet Nam has developed the National Target
Program to respond to Climate Change, which
assigns ministries, sectors, provinces, and cities
the task of developing and implementing plans to
reduce carbon emissions, assess climate change
impacts, identify responses, and integrate climate
change concerns into strategies, programs, and
plans. Viet Nam’s laws and policies directed at
energy efﬁciency, conservation, and renewable
energy further align the development plans with
a low-carbon path.
The Republic of Korea put forth the 4th
Comprehensive National Action Plan for Climate
Change (2008–2012), the 5-Year National Action Plan
for Green Growth in July 2009, and the Basic Law
on Low Carbon and Green Growth in January 2010.
Singapore launched the National Climate Change
Strategy in March 2008, and the implementation
of the Sustainable Singapore Blueprint started in
April 2009 (Doshi 2012).
In accordance with the Copenhagen Accord,
Japan has a target to reduce GHG emissions by 25%
compared to the 1990 level by 2020, on the premise
that a fair and effective international framework
in which all major economies participate is
established and ambitious targets agreed by the
major economies. In November 2009, Japan also
announced that it would aim at an 80% reduction
in its emissions by 2050 and support a target for
halving global emissions by 2050 (Kainuma 2012).
Table 3.2 summarizes the targets of the major Asian
economies under study across four major indicators:
emissions, renewable energy, energy efﬁciency, and
deforestation. A few of the major Organisation for
Economic Co-operation and Development (OECD)
Low-Carbon Green Growth in Asia

countries (Australia, Japan, and the Republic of
Korea) are included for comparison. Across all
countries under study, within the energy sector,
energy efﬁciency and renewable energy are the
two key options to address energy security and
economic growth, as well as climate change (Howes
and Wyrwoll 2012). Further, given the relatively
low base of renewable energy installation and the
challenges of higher up-front investment costs,
the plans to reduce energy intensity and cut the
share of fossil fuels in countries such as the PRC,
India, Thailand, and the others in the table are fairly
ambitious. Most of the countries also have targets
for increased forest cover.
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Table 3.2

Climate Change Mitigation Targets for Major Asian Economies

Emissions

PRC

India

Indonesia

Thailand

Emissions intensity

Emissions intensity

Emissions below BAU

Emissions below BAU

2005–2020

2005–2020

2010–2015

By 2020

By 2020

17%
20%–25%

30%
26%–41%

40%–45%

Renewable
Energy Targets

8.3% in 2010

~4% in 2010

11.4% in 2015

15% in 2020

15% in 2025

20.3% in 2022

(including nuclear)

15% in 2020

Energy Efﬁciency

Energy intensity

20,000 MW solar by 2020

Energy savings

Energy intensity

Energy intensity

2010–2015

2005–2015
10,000 MW solar by 2020

1% average pa 2005–2025
<1

2005–2030

8%

16%
2005–2020

25%

Electricity elasticity/GDP
15%
1

Deforestation

Forest cover
20.36% in 2010

+20m ha in 2010–2020

Forestry

Forest cover

As net carbon sink by 2030

21.7% in 2015

+40m ha in 2005–2020

Source: Derived from UNFCCC (2011); Howes and Dobes (2012); Chotichanathanwewong and Natapol (2012);
Mathur (2012); Patunru (2012); Toan (2012); Zhu (2012); ADB–ADBI study team.
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2025

25% in 1998

37% in 2010

40%* in 2020

* target introduced in 1991
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Viet Nam

Japan

Australia

Republic of Korea

Emissions

Emissions

Emissions below BAU

2000

2000

By 2030

Conditional

20%–25%

5%–25%
30%

3% in 2010

16 TWh by 2014

5.6% in 2020

8% in 2007

2.7% in 2009

20% in 2020

6.08% in 2020

9.4% in 2030

Electricity elasticity/GDP

Energy intensity
2006–2030

2

2010

1.5

2020
30%

1

Forest cover
14.3m ha in 2010

2030

Offset scheme
Planned offset scheme
as part of domestic
carbon market

16.2m ha in 2020

1
2
3
4

All emissions targets by 2020 unless stated otherwise.
Emissions intensity refers to the volume of carbon emissions produced per unit of GDP.
Energy intensity refers to the volume of energy consumed per unit of GDP.
The absence of speciﬁc targets for particular issues does not indicate an absence of policy; rather, the
absence of a stated national target. For example, the Government of the Republic of Korea is implementing
a large number of policy actions relating to energy efﬁciency, but does not have a speciﬁc national target.
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3.3
Policies and Measures with
Implications for Emissions
Reduction

While Japan continues to be seen as a leader
in efﬁcient use of energy and resources, other
developed countries such as the Republic of Korea
and Singapore have demonstrated commendable
progress toward emissions reduction, and provide
several examples across sectors and at different
scales of moving successfully toward higher
resource efﬁciencies. Empirical evidence indicates
that in most countries in developing Asia, while
climate change has not always been the main
objective, policies and measures have been
formulated and implemented at various levels and
sectors, which have led to a decoupling of emissions
intensity from the development trajectory. In India,
for instance, while energy use in absolute terms is
increasing, carbon dioxide (CO2) emissions per unit
of GDP (based on purchasing power parity) have
decreased from 0.41 in 1990 to 0.35 in 2009—
a 15.8% reduction (IEA 2010b).
3.3.1
Policies to Reduce Energy and Emissions Intensity
The plans and pledges across developing Asian
countries are supported by policies and initiatives at
the national as well as sectoral levels. Recognizing
the unsustainable trajectory of soaring energy use
and local environmental degradation, the PRC has
set a number of targets relating to energy efﬁciency,
renewable energy use, reduced industrial water use
intensity, and afforestation in its 11th and 12th Five
Year Plans. As a result of such policies, the country
achieved a 19.1% reduction in energy intensity
following the 11th Plan. The 12th Five Year Plan focuses
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more directly on reducing GHG emissions with
targets to reduce nitrous oxide emissions by 10%,
and install additional capacity of non-fossil fuel
power generation (i.e., wind 70 GW, solar
15 GW, hydropower 120 GW, and nuclear 40 GW by
2015), among other quantitative targets (National
Development and Reform Commission 2011).
The PRC’s Energy Conservation Law came
into effect in 1998 and was revised in 2007 to
include an energy saving responsibility system,
including energy saving assessment and review
systems for ﬁxed asset projects, the elimination
of outdated high-energy consuming products,
equipment and production technologies, energy
efﬁciency labeling systems, and energy saving
recognition and reward systems (Zhu 2012).
The PRC initiated the energy efﬁciency labeling
program in 2004, and now all refrigerators and
air-conditioners have energy labels graded over ﬁve
levels of efﬁciency. Most provincial governments
have also developed their own energy saving
target evaluation and assessment, with the results
publicized periodically.
In November 2004, the National
Development and Reform Commission promulgated
Ten Key Energy-Saving Projects to achieve a 20%
energy intensity reduction. As a result, during
the 11th Five Year Plan, energy consumption
decreased by 35% in copper reﬁning and caustic
soda production, and 28% in cement and crude
processing, while the overall energy per unit
production for coal-ﬁred electricity generation,
steel, and aluminum decreased by more than 10%.
Since the mid-1990s, the Government of
India has instituted a series of targets and plans to
promote energy efﬁciency, which have had cobeneﬁts in emissions reductions. Apart from the
National Action Plan on Climate Change, launched
in 2008, several other policies and programs
targeting energy conservation and efﬁciency
improvements have been implemented, including
Low-Carbon Green Growth in Asia

the Energy Conservation Act in 2001, the Electricity
Act in 2003, the Re-structured Accelerated Power
Development and Reform Program, and the
standards and labeling program.
With a large part of its population working
in the agriculture and informal sectors, Indonesia’s
policy efforts toward poverty reduction and
environmental protection have largely been geared
toward improving agricultural productivity and
providing alternative technologies and choices to
people involved in agriculture (Patunru 2012). In its
Law 32/2009 on Protection and Management of the
Environment, Indonesia also states its commitment
to base national economic development on
environmental sustainability principles. While
land use and land-use change comprise 85% of
national carbon emissions, energy-based emissions
are the largest source of emissions growth, and are
projected to reach parity with land-based emissions
by 2020. Accordingly, the government further
formulated energy-speciﬁc targets and, in 2010,
put forward a goal of tripling geothermal energy
generation to 4 GW by 2015 and up to 9 GW by
2025. Thailand established its Energy Conservation
Program in 1995, which is now a rolling plan revised
each year. In Viet Nam, the National Strategy for
Environmental Protection until 2010 and vision to
2020 aims to increase the rate of clean energy use
to 5% of total annual energy consumption in 2010.
The National Target Program on Efﬁcient Use and
Saving Energy aimed for a saving of 3%–5% of total
national energy consumption from 2006 to 2010
and 5%–8% from 2011 to 2015.
3.3.2
Initiatives to Increase Renewables
Most of the countries in developing Asia have
put in place measures to enhance the share of
renewables in their energy mix. While this may
have been driven primarily by the desire to enhance
fuel diversiﬁcation for energy security, this is
Transformational Strategies, National and Subnational Level Actions

increasingly being viewed as a catalyst for the
creation of markets that could provide opportunities
for employment, industrial growth, and increase in
economic activity and trade.
The PRC, through the Renewable Energy
Law and other policies and measures, has been
able to increase the use of renewables massively.
The 11th plan provided a major thrust to resource
diversiﬁcation and resulted in enhanced wind,
hydro, and nuclear capacities. Asian rivers enable
the continued operation of the most hydropower
projects. Countries like the PRC, India, Indonesia,
and Thailand have a long history of designing
and implementing dam projects, where proven
technology exists. The focus on hydropower from
the perspective of climate change in the coming
years must not be on building new dams, but on
maximizing efﬁciency, responsible operation, and
environmental performance. A signiﬁcant number
of large hydropower projects were approved for
construction in 2010, the capacity of small hydro
power in rural areas was stepped up, and the
Ministry of Water Resources and the National
Development and Reform Commission
proceeded with the checking and rectiﬁcation
of 5,200 problematic hydro power stations and
strengthened the construction and management of
small hydro power stations. As a result, the installed
capacity of hydropower exceeded 200 GW and the
grid-connected operational capacity of wind power
surpassed 30 GW. The 12th plan has for the ﬁrst
time put in place a target to increase the share of
renewable energy in primary energy consumption
from 8.3% to 11.4% by 2015, and aims for 15% nonfossil energy consumption by 2020.
The PRC has rapidly developed into an R&D
and manufacturing base for wind power equipment
and the 100 MW offshore wind power project
along the Shanghai Donghai Bridge was put into
operation as the ﬁrst commercial project outside
the European Union. A concession bidding process
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for the ﬁrst round of 1 GW offshore wind power has
been completed, marking the initiation of offshore
wind in the PRC.
With the steady development of the solar
photovoltaic (PV) market, the PV industry has
seen continuous development in the PRC. Driven
by the development of international as well as
domestic markets, the price of solar generation has
been decreasing, and in 2010 the newly increased
installed capacity of generation units in the global
PV market grew at about 120%, reaching above 17 GW.
In September 2010, the Notice on Strengthening
the Management of Golden Sun Project and Solar
Photovoltaic Demonstration projects in building
sector was issued. Through this, enterprises are to
actively support grid connection on the demand
side through demonstration projects. With regard
to solar thermal applications, a subsidized program
exists for rural families to purchase solar products,
which has resulted in the installation of 168 million
square meters of solar heaters, substituting about
22 million tons of fossil fuel (Zhu 2012).
Biomass energy has also enjoyed diversiﬁed
development in the PRC. By 2010, the PRC had
6.7 GW of biomass-based generation capacity,
including: bagasse power generation; straw and
forestry-based power generation and urban waste;
biogas; and landﬁll power. Renewable energy
has been recognized as an important element in
India’s energy mix for over four decades, and the
country has among the world’s largest programs
for renewables. Grid-connected renewable power
contributed to about 19,974 MW of electricity in
March 2011, accounting for about 10% of India’s
installed generation capacity. Having initiated its
wind power program in the early 1980s, India had
a capacity of 14,158 MW in 2011, with Tamil Nadu,
Maharashtra, Gujarat, Karnataka, and Rajasthan
among the leading states. The Jawaharlal Nehru
National Solar Mission is the most prominent
mission within India’s National Action Plan on
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Climate Change. It is aimed at installing 20,000 MW
of grid solar power and 2,000 MW off-grid capacity,
including 20 million solar lighting systems and
20 million cubic meters of solar thermal collector
area by 2022. Several measures and schemes have
been initiated to ensure that the mission achieves its
objective of helping to reach grid parity by 2022 and
to set up an indigenous manufacturing capacity.
In Thailand, energy efﬁciency and renewable
energy development have received an impetus,
with the 15-Year Renewable Energy Development
Plan, the 20-Year Energy Conservation Plan, and the
Power Development Plan 2010.
The 15-Year Renewable Energy Development Plan
includes ethanol, biodiesel, solar, wind, hydro,
biomass, biogas, waste heat, and municipal waste;
and focuses on implementation in terms of R&D,
development and demonstration, human resource
development, public relations, and management.
With the successful implementation of the plan,
a GHG reduction of about 42 million tons of CO2
equivalent (MtCO2 eq.) is expected by 2022 (Ministry
of Energy 2011).
Viet Nam’s National Strategy for Energy
Development until 2020 and vision toward 2050
aims to develop energy quickly and sustainably in
close association with the national socioeconomic
development strategy, in parallel with diversifying
energy sources and applying energy-saving
technologies. Indonesia also plans for increased
energy diversiﬁcation, with emphasis on renewable
energy and energy conservation.
3.3.3
Sectoral Initiatives
Countries have also put in place sector level
development policies and initiatives that have
clear environmental co-beneﬁts, and have helped
improve efﬁciencies and bring about emission
reductions. Industry accounted for 70% of energy
consumption in the PRC, so the government
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launched the 1,000 Energy Consuming Enterprises
Program in April 2006 across nine key sectors.
With the aim of changing to the best available
technologies, this initiative is estimated to have
saved 150 million tons of oil equivalent (mtoe)
energy during the 11th plan period (2007–2012).
Energy efﬁciency benchmarking was launched
in the cement, steel, and chemical industries and
became compulsory for key industries.
In the power and industry sectors, efforts
have been made across most of the developing
countries of Asia toward the research and diffusion
of low-carbon technologies. These include ultrasuper critical thermal power plant technology, dry
quenching technology, low-temperature waste heat
power generation, and regenerative combustion
technology. Both the PRC and India, for instance,
have made signiﬁcant improvements in energy
intensity in certain subsectors such as cement and
steel with some plants already having state-ofthe-art technology. Countries such as the PRC and
India have also been eliminating small outdated
and inefﬁcient production capacities across the
electricity, iron and steel, cement, glass, pulp
making, and other sectors.
Many countries have also initiated measures
to enhance energy conservation and integrate
renewables in the housing and buildings sector.
The 11th plan of the PRC had a target of more than
90% of new buildings to be constructed under
mandatory standards for energy saving. Large
public buildings integrated renewables into their
construction planning, and energy conservation
projects have been promoted in heating and air
conditioning systems in hotels and commercial
buildings. Similarly, in India, the Ministry of
New and Renewable Energy has initiated several
programs focusing on renewable energy sources
in buildings. An Energy Conservation Building
Code was launched in May 2007, which addresses
the design of new large commercial buildings to
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optimize buildings’ energy demand. All buildings
with a built-up area above 20,000 square meters
are appraised by the Ministry’s Environmental
Appraisal Committees and the State Environmental
Appraisal Committees. In 2011, India put forward a
Mission on Sustainable Habitat within its National
Action Plan on Climate Change, of which green
buildings are an important element. This plan
also aims to develop a comprehensive approach to
managing water, solid waste, and wastewater and
to tap the potential for recycling, reuse, and energy
creation in urban centers. Other initiatives, such as
the Programme for Energy Recovery from Urban
and Industrial Waste, aim to tap power generation
potential from industrial waste.
The transportation sector has played a
key role in the PRC development process, but
has also put increasing pressure on oil imports
and emissions. The Government of the PRC has
supported rail development and accelerated the
construction of passenger-dedicated lines and
interurban railways, apart from improving the
highway development and water transportation
simultaneously. During the 11th plan, the Ministry
of Transport launched eight major energy
conservation projects in companies, test units for
fuel conservation access and withdrawal, energyefﬁcient driving, test units for energy saving in
transportation with dumping trailers, construction
of a public travel trafﬁc information service system,
and construction of energy saving ports. Signiﬁcant
progress has been made in the diffusion of energyefﬁcient and new energy automobiles. In Thailand,
policies exist on waste, especially in Bangkok and
other large cities.
Sectoral actions and policies are not limited
to energy, transportation, and waste, but are
spread across sectors that are relevant from other
socioeconomic dimensions in these countries.
Many of the countries under study have made
commitments to emission reduction policies in
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forestry. While a few of these commitments are
aspirational targets to increase the land area
under forests or to increase the forest stock, some
countries have also put forward policies that use
ﬁnancial incentives and land-use regulations to
increase forestry coverage and reduce emissions
from land clearing. The National Mission for a Green
India, under India’s National Action Plan on Climate
Change, aims to increase forest cover on 10 million
hectares of land, and to increase CO2 sequestration
in forests by 50–60 Mt per year by 2020. While the
Government of India has allocated funds to the
Compensatory Afforestation Fund Management
and Planning Authority to support programs for
the conservation, regeneration, and management
of existing forests and wildlife habitats, the path
has not been detailed and it is still unclear how the
commitments will be achieved. Similarly, the PRC
has an aspirational target to increase forest cover
by 40 million hectares and forest stock volume
by 1.3 billion cubic meters by 2020 from the 2005
level, but the path to achieving this is still nebulous.
Indonesia and the Philippines have taken actions
that help to maintain existing forest cover, restore
lost carbon stocks from degraded or cleared forests,
and promote of afforestation in new forest areas
to increase carbon sinks. The PRC and the Republic
of Korea have also announced policies to reduce
emissions from rice cultivation, although these
have not been laid out in detail.
3.3.4
Subnational and Local Level Initiatives
Apart from national level pledges and policies,
many countries in developing Asia—including the
PRC, India, and Indonesia—have also embarked
on subnational and local initiatives to enhance
efﬁciency and reduce emissions. In the PRC, in 2010,
the National Development and Reform Commission,
the Ministry of Finance, and the Ministry of
Agriculture awarded 108 cities the title of National
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Green Energy Demonstration County. Subsidies
are provided for the construction of green energy
demonstration cities to facilitate the development
and use of renewable energy, and establish a service
system for rural energy. In India, in 2008, the state
of Himachal Pradesh introduced a voluntary green
tax on vehicle users to create a fund for combating
climate change—one of the ﬁrst of its kind among
Indian states. The state government also announced
an environment plan in 2008. By 2020, the state
plans to become carbon neutral. The state of Gujarat
has similarly undertaken innovative measures to
bring in sustainable and greener development by
enhancing the exploitation of clean and efﬁcient
options. For example, a multi-beneﬁt pilot project
generating 1 MW electricity from solar panels atop
the Narmada branch canal was set up jointly on an
experimental basis by state-owned Sardar Sarovar
Narmada Nigam and the Gujarat State Electricity
Corporation. Solar panels have been ﬁtted over a
750-meter stretch on the Sanand–Kadi Narmada
branch canal to generate 1.6 million units of clean
electricity annually. Besides producing clean energy
without causing any pollution, the solar panels
would spare a large amount of land otherwise
required if the solar power project were landbased. It is estimated that the project could prevent
the evaporation of about 9 million liters of water
annually as the canal will remain covered.
Several Indian states have started articulating
their state action plans in line with the missions
speciﬁed in the National Action Plan on Climate
Change. Recognizing the growing role of the
transport sector in energy demand, the Government
of India has started another scheme, the Jawaharlal
Nehru National Urban Renewal Mission, providing
support to city bodies to plan their transportation
and infrastructure in the most efﬁcient manner.
Several state governments have come up with
proposals for integrated urban transport that rely on
the development of public or mass transit systems.
Low-Carbon Green Growth in Asia

Japan has already undertaken initiatives
to curb emissions, and has extensive experience
that can be spread far and wide (Kainuma 2012).
The Sustainable Shiga initiative, Low Carbon
Kyoto, Carbon-Minus Tokyo, and the Clean Energy
Demonstration Town: Kuzumaki Town are among
the initiatives taken up by Japan at the local level.
Box 3.1 provides an example of a local initiative.
Box 3.1

Environmental Model City and
Eco-Future City in Japan

An Environmental Model City is a municipality designated
by the Government of Japan as a model for making large
cuts in greenhouse gas emissions and realizing a lowcarbon society. These cities will provide the world with
models for the low-carbon cities of the future, and lead
the way to the realization of regional models in which lowcarbon and sustainable development co-exists through
the collective power of local communities.
From 11 April to 21 May 2008, the Environmental
Model City received applications from 82 cities and 13
were certiﬁed. On 22 July 2008, six municipalities were
designated: Obihiro, Shimokawa (Hokkaido), Yokohama
(Kanagawa), Toyama (Toyama), Kitakyushu (Fukuoka), and
Minamata (Kumamoto). In addition to these cities, seven
municipalities were designated on 22 January 2009.
Based on the experiences of the Environmental
Model City, the Government of Japan has developed a
new concept named Eco-Future City, which aims to (i)
create the world’s top success stories for low-carbon city
planning with technology, mechanisms and institutional
arrangements, and services; and (ii) expand the
experiences domestically and internationally.
Expanded use of renewable energy, energy
management systems with smart grid technology,
renewables, next-generation vehicles, and the
restructuring and development of related industries,
are concentrated strategically in selected regions of
the Environmental Model City, and new laws will be
developed for promoting and supporting the Eco-Future
City. The plan is to promote partnerships between
governments in Asian countries and extend the
experience to other cities in Asia.

3.3.5
Fiscal and Regulatory Measures
Each of the ﬁve countries under study have
implemented ﬁscal and regulatory measures
directed at improving energy efﬁciency, changing
consumption, and promoting speciﬁc technologies
or fuels (Table 3.3). The driving force for most of
these measures is the country’s domestic concerns
centering on energy security, development,
equity, improving access to energy, and local
environmental considerations. However, a few
measures that have been introduced more recently
are linked directly to climate change.
Feed-in Tariff
Feed-in tariffs have been successfully applied in
several countries to promote renewable energy
generation and work by providing a guaranteed
tariff for prescribed technologies, long-term
contracts, and a guarantee that the power generated
will be purchased by grid companies at higher
prices than energy from fossil fuels. Countries such
as Japan, the Republic of Korea, Germany, and the
United Kingdom (UK) have applied feed-in tariffs at
the national level, while the PRC and India operate
national and subnational level schemes. Not only
does the type of renewable technology eligible for
feed-in tariffs vary by country, but the feed-in tariff
rates also vary between generation types. Generally,
average feed-in tariffs are more than the average
annual wholesale electricity price in each country.
In the Republic of Korea, this is so only for solar PV,
while feed-in tariffs for hydroelectricity, biomass,
and biogas are below the average wholesale
electricity price (Kang 2012). Setting feed-in tariff
rates too low results in difﬁculties in stimulating
investment and does not encourage renewable
power generation.

Source: Kainuma and Ashina (2012).
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Table 3.3

Comparison of the Current Application of Various
Instruments in Each of the Study Countries
Feed-in
Tariffs

Renewable
Energy
Certiﬁcates

Trading
markets
for energy
efﬁciency

Renewable
quotas/
portfolio
standards

Mandated
biofuel
blending

Fuel
economy/
vehicle
emissions
standards

Capital
subsidy,
grants or
rebates

Tax
incentives

Public
R&D
institutions

Public
investment,
loans or
grants

OPRC
OIndia
OIndonesia
OThailand
OViet Nam
Wind

Solar

Biomass

Small-Hydropower

Renewable (inc. geothermal)

Gas

Waste

Source: Howes and Wyrwoll (2012); ADB–ADBI study team.

Renewable Energy Certiﬁcates and other
Market-Based Mechanisms
Several new market mechanisms have recently been
initiated in Asian countries. Table 3.4 exempliﬁes
those being implemented in the PRC, India, and the
Republic of Korea. Renewable energy certiﬁcates
create a market for utilities to meet mandated
targets for renewable energy or renewable portfolio
standards, a regulation that requires increased
production of energy from resources such as wind,
solar, biomass, and geothermal. Renewable energy
generators are issued credits for the electricity
they produce and these can be bought or traded
by utilities to fulﬁll their portfolio obligations. The
system encourages competition between renewable
energy generators, leading to lower costs.
In India, several strategies have been
planned to achieve energy savings, including the
Perform, Achieve and Trade (PAT) energy certiﬁcate
trading scheme, the Market Transformation for
Energy Efﬁciency, the Energy Efﬁciency Financing
Platform, and the Framework for Energy-Efﬁcient
Economic Development. The PAT scheme covers
about 477 designated consumers across eight
subsectors (thermal power, fertilizer, cement, pulp
and paper, textiles, chloralkali, iron and steel, and
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aluminum). Each of the designated consumers is
mandated to reduce their energy consumption
by a speciﬁed percentage. According to the PAT
scheme, the percentage reduction for a facility
would depend on its current level of efﬁciency—
with the most efﬁcient facility in a sector having
a lower percentage reduction requirement,
and the less efﬁcient a larger requirement. This
should result in energy savings of about 5.5% by
2014/2015 compared with 2009/2010, amounting
to a saving of 6.6 Mtoe by 2014/2015. For better
cost-effectiveness, facilities that achieve savings
in excess of their mandated reduction are issued
Energy Savings Certiﬁcates that can be used
by other facilities for compliance if they ﬁnd it
expensive to meet their own reduction target.
The PAT instrument is similar to the
Generation Rights Trading (GRT) mechanism in the
PRC, by which coal generators are assigned tradable
quotas. Estimates indicate that in 2007, the use
of Generation Rights Trading across 23 provinces
involved a total transaction quantity of
54 terawatt-hours (TWh), saving 6.2 million tons
of coal equivalent. The Republic of Korea has also
initiated a Greenhouse Gas and Energy Target
Management System to regulate GHG emissions
Low-Carbon Green Growth in Asia

from “controlled entities” in the industrial, building,
waste, and agriculture sectors (Box 3.2).
Taxes and Pricing Policies
Taxation is used to encourage energy conservation
and/or to subsidize alternative energy implicitly. For
example, in the PRC, the consumption duty levied
on small cars has been ﬁxed at a lower rate than for
large cars. Central and local governments in the PRC
have also implemented a series of price, tax, and
fund-raising policies favorable to energy saving and
emission reduction in industry.
Rational and appropriate pricing is a key
element that deserves special attention in lowcarbon green growth. While reﬂecting external
social costs and beneﬁts is important, large numbers
of people need to be supported by subsidies and
affordable energy. However, it should be noted
that the gains of subsidies are often reaped by the
better-off. So, there is a need to adopt innovative
models that address the requirements of the poor.
Innovative and targeted subsidy mechanisms have
been attempted in some countries. The lessons from
India in technology innovation in solar lighting are
expected to extend to Nepal, Bangladesh, Kenya,
and other countries. Regional cooperation in Asia
can provide a platform to share knowledge and
disseminate the beneﬁts of such models.
The PRC also proposes a new tiered pricing
system for household electricity in the commercial
and civil sectors, as part of its efforts to rationalize
the use of energy. An energy quota system by
which consumers would be rewarded if some
quota remains unused, or be penalized if they
over-consume, is to be implemented in public
buildings. In most countries, market mechanisms
are preferred to taxes on carbon.
Even countries like the Republic of Korea,
which are extremely progressive with regard to
policies and strategies directed at low-carbon
growth, have so far not been able to implement
Transformational Strategies, National and Subnational Level Actions

Box 3.2

Case Study of the Republic of Korea’s
Target Management System

The Republic of Korea adopted the Target Management
System to regulate greenhouse gas emissions from
industries. In this system, the government consults
with major companies to set individual level reduction
targets, which once agreed become mandatory. The
government not only provides incentives to support the
implementation of the agreed targets, but also imposes
penalties against noncompliance. While factories emitting
more than 25,000 tons of carbon dioxide equivalent (tCO2)
are currently subject to the Target Management System,
this may be extended to factories emitting over 20,000
tCO2 and then to 15,000 tCO2.
The government also provides ﬁnancial
assistance, which increased threefold from $125 million
to $360 million between 2010 and 2011. In addition,
the government supports 50% of the cost of preparing
a greenhouse gas inventory, and 90% for small and
medium-sized enterprises. Loans and tax exemptions are
provided to companies that install energy-efﬁcient and
low-carbon technologies, including renewable energy.
To encourage an early market for green products that
serves as a test bed for the product before its launch,
and to enhance public conﬁdence, the government has
a mandatory eco-friendly product procurement scheme
called Minimum Green Standard for public institutions.

Source: Kang (2012).

a carbon tax (Kang 2012). However, carbon taxes
could be designed to be revenue neutral and could
accompany a reduction in income tax or corporate
tax. Revenue raised from carbon taxes could
also ﬁnance energy-efﬁcient and carbon-saving
technologies.
The idea of introducing Emissions
Trading Schemes (ETSs) has been mooted in the
PRC. However, in Japan and the Republic of Korea,
which have announced they would introduce ETS,
implementation has been delayed. Tokyo has put
in place a unique cap-andtrade system for GHG
emissions at city level (Box 3.3).
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Table 3.4

Examples of New Market Mechanisms in Asia
PRC

India

Pilot testing of Emissions Trading in
selected provinces and cities

Perform, Achieve and
Trade (PAT) scheme

epublic of Korea
GHG and Energy Target
Management System

Objective

Objective

Objective

To study the feasibility of utilizing
market mechanisms in helping
achieve emission reduction
objectives.

To improve the energy efficiency
in energy-intensive large industries
and facilities through certification
of energy savings which can
be traded.

To promote efficient achievement
of the national goal (30% compared
with business as usual in 2020) by
appointing a GHG energy consuming
business of a certain minimum
specified scale.

Target sector and potential participants

Sectors to be decided.
Participating provinces include
Guangdong, Liaoning, Hubei, Shanxi,
and Yunnan. Cities include Tianjin,
Chongqing, Shenzhen, Xiamen,
Hangzhou, Nanchang, Guiyang,
and Baoding.

Target sector and potential participants

Large energy-intensive industries
and facilities notified as developing
countries in the following 8 sectors:
thermal power, fertilizer, cement, pulp
and paper, textiles, chloralkali, iron and
steel, aluminum.

Target sector and potential participants

About 500 energy users notified as
“controlled entities” in industry,
building, waste, and agriculture
sectors. These account for about
60% of the total emissions.

Excerpt of scheme/project

Excerpt of scheme/project

Excerpt of scheme/project

To be decided.

Specific targets will be set for each
developing country to reduce energy
consumption to a certain level,
according to their baseline levels,
within 3 years.

Target was set based on base-year
emissions, prospective growth rate, and
negotiation between each controlled
entity and a competent ministry.

Developing countries shall comply
with targeted level.
Developing countries can buy energy
saving certificates if targets are
not met.

Controlled entities submit
implementation plan.
Controlled entities report mitigation
performance and prepare statement for
emissions and energy consumption.
Fines will be levied if failure
to meet targets.

Target year of implementation

Target year of implementation

Target year of implementation

2013 in Guangdong province

First cycle of commitment period:
2011–2014

2012–2014

Expected outcome

Expected outcome

Expected outcome

To be decided

Saving of about 10 Mt of oil
equivalent by 2011–2014

Emission reduction of about an
aggregate 1.4% from business as
usual in 2012

(2011); Energy Efﬁciency Services (2010); Korea Environment Corporation
(2011); Virtual Center for Korea Environmental Technology Exchange (2012).
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Box 3.3

Case Study of Tokyo’s Emissions Trading System
Tokyo’s Emissions Trading System (ETS) is the ﬁrst city
level cap-and-trade system on emissions. The target is
to reduce CO2 by 25% below 2000 levels by 2020. The ETS
applies to the heaviest emitters, including factories, ofﬁce
buildings, administrative institutions, and commercial
buildings. About 1,400 large-scale facilities, which
account for about 20% of Tokyo’s greenhouse gas (GHG)
emissions, are included—most of Tokyo’s skyscrapers fall
under the scheme. To be included, facilities must have a
total consumption of fuels, heating, and electricity of at
least 1,500 kiloliters per year (crude oil equivalent).
These facilities are awarded a limited number
of allowances (the cap) to produce emissions. Tenants
are responsible for controlling their CO2 emissions. Units
that emit less than their quota can trade their unused
allowances to other participants who exceed their
cap. Allowances are allocated at the beginning of each
compliance period. Their number is calculated as follows
(ﬁrst period): [Base year emissions – required reduction or
“compliance factor” (6% for industrial buildings or 8% for
rest of the buildings)] X compliance period (5 years).
The ﬁrst compliance period, from 2010 to 2014,
foresees a reduction of 6% of GHG emissions on average
for 5 years; the second, from 2015 to 2019, aims at a
reduction of 17% of emissions on average for 5 years.
The ETS started functioning in April 2010 and the
ﬁrst performance evaluation shall be made in 2015. For
participants that do not meet their targets, the system
foresees ﬁnancial (ﬁnes) and moral (“shaming” system
where names of defaulting institutions are released)
sanctions. At present, the ETS covers only CO2 but will be
extended to other gases.
Source: TMG (2012).

Fiscal Budgetary Support
The private sector is often hesitant to take the
ﬁrst steps to invest in R&D in new areas and
innovative technologies because of uncertainty
regarding investments and the likelihood of early
movers producing a public good that could be
replicated at much lower costs by competitors. The
government therefore has an important role to play
in facilitating and providing for increased levels of
public and private funds directed at measures that
Transformational Strategies, National and Subnational Level Actions

would support low-carbon green growth.
The total ﬁnancial investment by the
Government of the PRC on energy efﬁciency and
pollutant reduction in the 11th plan was about
CNY223 billion, of which 43% was on energy
efﬁciency. Viet Nam has put forward the National
Target Program to Respond to Climate Change
with a budget of D1,965 billion for 2009–2015.
Such budgetary allocations are an important
step for countries, which already have constrained
budgets.
The PRC has set up funds to support key
energy saving technological transformation
projects, building energy saving reconstruction
demonstration projects and energy saving
technology demonstration. Grants have been
substituted by awards. Special funds have also been
set up to provide transfer payments to economically
underdeveloped regions to encourage them to
eliminate outdated production capacity and address
issues of personnel settlement, asset compensation,
and land handling.
Governance and Regulation
Both the PRC and India have set up energy saving
companies to assist efﬁciency with the support of
the government. Some energy saving companies
in the PRC are now playing a larger role as
supervisory organizations to eliminate obstacles,
accelerate energy conservation, and strengthen
institutional agencies to assist in the enforcement
of local energy conservation laws (Zhu 2012).
Several nongovernment organizations involved
in energy saving activities that have played a key
role in decision making, project evaluation, public
advocacy, education, and training. Apart from
enhancing the reward and punishment system,
improving technical standards, and increasing
the cost of inefﬁcient enterprises, governments in
developing Asia also want to ensure social stability
and skill development.
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Table 3.5

Public Policy Mechanisms for Supporting
Low-Carbon Innovations
Stage

1 Early research

2 Demonstration and commercialization

3 Market update

Key policy
challenges

Increase the volume of
early-stage research
Improve the ﬂow of funding to
promising research
Transfer academic research into
commercial environment
Do not write off promising
technologies too early

Identify scalable, lab-proven
technologies
Provide soft credit where it is
required to achieve target returns
Establish clear performance standards
Do not try to pick winners, but
cull losers aggressively
Develop a replicable blueprint for
large-volume rollout
Provide support to close cost gap
with mature technologies
Ensure availability of credit despite
market and policy risk
Ensure economic system can absorb
new technologies and remain stable
Support/create lead customers

Ensure energy diversity, if
necessary provide long-term
support for higher-cost
technologies
Protect public budgets
Avoid locking in uncompetitive
market structures
Shift emphasis to “polluter pays”
rather than maintaining
subsidies indeﬁnitely

Enabling policies

National/state/local procurement
Top-runner requirements
targets
utility regulation
Feed-in tariffs
Reverse auctions/requests for contract
Renewable portfolio standards/green
certiﬁcates/PET
Renewable fuel standards

Regulation

Finance
Mechanisms
for Innovation

Project grants
Incubators
National laboratories
Prizes
National/state-funded venture capital
National/state-run venture capital
R&D grants

Credit
Mechanisms

Tax-based
Policies

Carbon Market
Mechanisms
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Capital gains tax waivers
R&D tax credits

Technology transfer funds
National/State/Local
infrastructure funds

Venture loan guarantees
Green bonds
Loan guarantees
Debt funds

Export trade credit
Microﬁnance
Sovereign/policy risk insurance
National/state/local Energy
Service Co. (ESCO) funds

Innovation clusters
Accelerated depreciation
Investment tax credits
Production tax credits

Carbon tax

Measurement, reporting and
verification (MRV)

Domestic cap and trade
Project-based carbon credits
National/Multilateral carbon funds

Low-Carbon Green Growth in Asia

3.3.6
Research and Development and
Knowledge Sharing
Adequate and timely R&D in low-carbon fuels and
green technologies can help countries stay in an
advantageous position and reap the beneﬁts of
being early movers. Governments in all countries
under study fund R&D in alternative efﬁcient or
clean energy technologies. Table 3.5 characterizes
public policy mechanisms that support low carbon
innovations.
The Government of the Republic of Korea
established the Presidential Committee on Green
Growth (PCGG) in January 2009 by a Presidential
Decree that led to a strategy for the development
and commercialization of 27 core green
technologies (PCGG 2009). The Green Technology
Network integrates the existing green technology
information systems of eight public institutes
and provides practical information on 27 core
technologies (categorized into ﬁve thematic groups)
in terms of basic technical information, industry
and market analysis, policy actions, R&D progress,
road map, etc.
The government has also set up a step-bystep investment plan and strategy for these 27 core
green technologies based on current investment
priorities, the level of technology progress, and
prospects of commercialization. Simultaneously,
the government has worked on expanding
infrastructure to facilitate commercialization of
developed technology. A comprehensive analysis
was also made on the market potential and
competitiveness of each of the 27 technologies,
and tools and measures for commercialization of
technologies were identiﬁed. Further, recognizing
that one of the main challenges for the development
of green technology is limited access to ﬁnancial
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investment caused by high uncertainties and
the long payback period of R&D, the government
introduced the Green Certiﬁcate System.
This acts as a supporting mechanism that allows
individuals and business groups not only to
obtain easier access to funds for green technology
development, and provides tax breaks for green
ﬁnance, but also incorporates tools and measures
to help private enterprises throughout the business
stages including public ﬁnancing, R&D, marketing,
commercialization, and distribution.
3.3.7
Aligning Plans and Policies with Mitigation
Pledges and Targets
National governments have a key role to play
in determining how fast countries are able to
progress along their planned emissions reduction
pathways. For example, in the Republic of Korea,
by setting midterm targets, the government has
been able to provide a strong and consistent
signal to industries and consumers. Further, in July
2011, apart from the national level target of 30%
reduction by 2020, the Government of the Republic
of Korea announced sectoral reduction goals across
six sectors. Recognizing that voluntary measures
are unlikely to achieve the planned reductions,
the Government of the Republic of Korea has put
in place regulatory policy measures such as the
target management system and provides for
comprehensive institutionalization of national
green growth through a detailed implementation
program and strong political leadership. Table 3.6
presents a summary of the measures and initiatives
being undertaken across the Asian countries.
This indicates that efforts are undoubtedly being
made at various levels and across all sectors in
several ways.
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Energy supply

Viet Nam

Thailand

Indonesia

Republic of Korea

Singapore

Australia

Japan

PRC

A Summary of Low-Carbon Green Growth
Policies and Measures Practiced or Proposed
by Emerging Economies in Asia

India

Table 3.6

Advanced fossil generation technologies
Transition/distribution grid improvements
Retiring old, inefﬁcient plants
Feed-in tariff
Renewable portfolio standards
Subsidies, grants, rebates
Investment excise and other tax credits
Public investment and loans

Energy demand

Efﬁciency labels
Sales tax, energy tax, VAT reduction

Transport

Mass transit goals
Control of individual vehicle ownership
Vehicle fuel efﬁciency goals
Vehicle emission standards
Biofuel standards

Agriculture

Fertilizer management
Crop carbon sequestration
Methane mitigation
Reduction of open-ﬁeld burning
Afforestation/reforestation programs
REDD

R&D

Clean and/or energy efﬁciency programs
Carbon sink programs

Financing

Climate funds

Capacity
building

Public awareness campaigns
Institutional capacity
Human resources development

City-level
measures

Demand-side energy management
Net metering
Sustainable transport systems
Compact cities
Low-carbon lifestyle
Shift of energy intensive industries
Use of market-based instruments

Source: Adapted from REN21 (2011); USAID (2010), and country background papers from ADB–ADBI
Climate Change and Green Asia Study.
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3.4
Critical Evaluation of Actions
and Pledges

Whatever the driving factors, signiﬁcant efforts
toward energy savings and the adoption of lowcarbon fuels are being made, and economic growth
and carbon emissions have begun to decouple.
Carbon intensity in the PRC has decreased by 23%
since 1990, while India’s energy and emissions
intensity has also declined consistently over the
last two decades. Based on purchasing power parity
(PPP), India’s CO2 emissions per unit of GDP fell
from 0.41 in 1990 to 0.35 in 2009—a 15.8% decrease
(IEA 2010b).
Converting the pledges to common
metrics demonstrates that the PRC in particular is
embarking on mitigation activity commensurate,
in both outcome and relative cost, with that
being planned in developed countries (Jotzo 2010;
McKibbin, Morris, and Wilcoxen 2011). However,
several studies have shown that the Copenhagen
pledges by all countries will not be sufﬁcient to
avoid breaching what has become the international
standard for dangerous climate change—2°C
of warming—equivalent to atmospheric GHG
concentration of 450 parts per million (ppm) CO2
equivalent. Recent IEA projections of future global
emissions indicate that, to move from the new
policies to the 450 scenario, twice the level of effort
is required compared with moving from the current
policy to the new policy scenario (IEA 2011).
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The IEA study also indicates that, in the new policies
scenario, emerging Asia would account for about
46% of global emissions in 2035, and the combined
share of emissions from the PRC and India would be
38%. Figure 3.3 shows the emissions proﬁles for the
PRC and India according to the IEA scenarios.
It is clear that an extremely large gap exists
between what the 450 ppm pathway calls for and
what is likely to be achieved by these countries
(Howes and Wyrwoll 2012).
Low-carbon green growth needs to
be transformational rather than incremental.
The IEA scenario analysis indicates (Box 3.4) that
even if today’s developed economies reduce their
emissions to zero by 2035, that would be insufﬁcient
to achieve 450 ppm—equivalent to a trajectory of
annual emissions falling to 21.7 Gt of CO2 equivalent
(Figure 3.4). That means currently developing
economies must also play a key role in emissions
reduction. Scenarios developed by The Energy and
Resources Institute (TERI) in India that show the
implications for India of achieving 450 ppm indicate
that (i) the country will need transformational
changes and will need to consider retiring much of
the fossil-based power generation capacity likely
to be set up in the next few years, and (ii) new
transport would need to rely almost completely on
renewable electricity (TERI 2008).
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Box 3.4

Modeling of Alternative Scenarios in
World Energy Outlook 2011

The projections of emissions and other related variables
used in this report originate in the World Energy Outlook 2011
of the International Energy Agency (IEA). The IEA models
three different scenarios from 2010 to 2035.
The current policies scenario envisages the world if
policies enacted by mid-2011 continued in their present form
without any additional policies. The generated emissions
trajectory is consistent with long-term global warming of
6°C. The new policies scenario incorporates all stated plans
or commitments, even where there are not speciﬁc policy
actions to implement them as yet. It acts as a baseline or a
business-as-usual scenario that incorporates anticipated
changes. The generated emissions trajectory is consistent
with long-term global warming of 3.5°C. As many stated
plans extend only to 2020, extrapolation is made from 2020
to 2035 of emerging trends, such as declining global energy
intensity. Given the uncertainty surrounding implementation,
the new policies scenario is a conservative interpretation
of stated plans, i.e., the lower end of the Copenhagen
commitments is assumed to be met. The “450 scenario” (or
450 parts per million [ppm] in the current study) describes
the least-cost pathway by which the world has a 50% chance
of limiting greenhouse gas concentrations to 450 ppm carbon
dioxide (CO2) equivalent, analogous to 2°C of global warming
above pre-industrial levels. The upper end of international
pledges is assumed to be met. Potential mitigation measures
are identiﬁed across countries and sectors and are
implemented according to the greatest reductions per
unit cost.
Other greenhouse gas emissions are included in the
modeling, but are not the focus of policy constraints in the
450 scenario. Emissions from land use, land-use change,
and forestry are assumed to decline at the same rate across
all three scenarios.

Important policy assumptions for the different scenarios
include the following:
• Current policies: Realization of the energy targets in
the 12th Five Year Plan of the People’s Republic of China
(PRC); phasing out of fossil fuel subsidies in all nonOrganisation of Economic Co-operation and Development
(OECD) countries with current plans to do so.
• New policies: Carbon pricing in the PRC covering all
sectors by 2020, starting at $10 and rising to $30 in
2035;a removal of fossil fuel subsidies in all non-OECD
net energy importing countries by 2020, and all net
exporters with current plans to do so; a shadow price
of carbon of $15 in the United States (US) by 2015
affecting investment decisions; 70–80 gigawatts (GW)
of nuclear power in the PRC by 2020; 20 GW of solar
energy production capacity in India by 2022.
• 450 scenario: Carbon pricing for power and industry in
the US and Canada ($20 in 2020, $120 in 2035); Japan
($35 in 2020, $120 in 2035); the PRC, the Russian
Federation, Brazil, and South Africa ($10 in 2020, $95 in
2035); all trading schemes are linked at a regional level
and all have access to carbon offsets (leading to some
convergence in carbon prices); international sectoral
agreements; widespread deployment of carbon capture;
and storage in power generation by 2020.
While the discussion in the present study largely focuses on
the transition from the new policies to the 450 scenario, it
should be noted that even fulﬁlling the assumptions of the
new policies scenario may turn out to be ambitious. While
the World Energy Outlook provides comprehensive results
for some major countries, it does not provide them for all
countries. Consequently, the presentation of IEA modeling
for Indonesia, Thailand, and Viet Nam in the present study
appears in a proxy referred to as other non-OECD Asia. This
grouping describes data aggregated across all non-OECD
Asian countries, except for the PRC and India, of which the
three other study countries accounted for 46% of carbon
emissions and 47% of energy demand in 2009 (IEA 2011).

Note: All quoted carbon prices are in 2010 US dollars per ton of CO2.
Sources: IEA (2011a; 2011b).
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Figure 3.3

Emission Proﬁles for the People’s Republic of China and India
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Source: IEA (2011a).

The IEA study estimates that the world has only
until 2017 to shift to a 450 ppm trajectory before
a lock-in effect of existing infrastructure requires
that all investments made between 2020 and 2035
must be based on zero emission options (IEA 2011a).
TERI modeling studies point out that, while it is
important to take early actions to prevent lock-ins
to high-carbon technologies and infrastructure,
countries like the PRC and India do not have enough
fuel technology choices to be able to change its
energy development pathway signiﬁcantly until
2016 (TERI 2008; 2010). All these studies, however,
clearly indicate that future development paths
need to see large-scale transformations, with
opportunities for such transformation being made
available as soon as possible (Howes and Wyrwoll
2012; TERI 2010).
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Figure 3.4

Asia’s Mitigation Efforts Need New Policies
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Note: Other Non-OECD Asia refers to developing Asia minus the PRC and India.
In 2009, Indonesia, Thailand, and Viet Nam jointly comprised 46% of emissions from this group.
Source: Howes and Wyroll (2012) based on data from IEA (2011a; 2011b).
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3.5
Challenges for Developing Asia

Countries of developing Asia do not have easy
solutions. Given the scale of transformational
changes required and their capabilities and the
availability of resources (natural and ﬁnancial), the
challenges are enormous. Despite the increasing
willingness to move toward options that would
reduce energy and emissions intensity, every
country is not equally successful. While the PRC has
moved ahead to achieve most of its planned targets,
countries such as Thailand have faced several
barriers in being able to achieve their planned
targets. Even though Thailand’s 15-year Renewable
Energy Development Plan is formulated based on
the country’s renewable energy potential, Thailand
has had limited success in being able to accelerate
the implementation of wind, hydro, biomass, and
waste-based generation. Finance is not the only
problem: several other challenges include those
of land acquisition for installing windmills
(as most suitable areas are in conservation forest
areas), hurdles in the construction of hydropower
projects by government agencies and stateowned enterprises, implementation of suitable
technologies for biomass use, and conﬂicts between
locals and investors for utilization of municipality
waste (Chotichanathawewong and Natapol 2012).
The challenges faced by developing Asia also
need to be understood in terms of the availability of
choices—Thailand, for instance, needs to increase
its power generation capacity while decreasing its
dependence on imported natural gas, for energy
security. Given the challenges reﬂected in Table 3.7,
renewable generation is likely to progress at slower
Transformational Strategies, National and Subnational Level Actions

rates than planned, making it necessary to continue
looking at coal and nuclear as alternative choices
to meet energy requirements. These are not easy
choices, however. After the Fukushima incident
in Japan, for instance, there has been strong
resistance to nuclear plants, while coal power plants
are also unwelcome because of air pollution. The
challenges faced by Asia need to be understood not
only as a matter of preferences, but of limitations
in the availability of adequate and appropriate
alternatives to meet increasing energy demands.
While these countries should make every effort to
improve governance and institutional capacities
domestically, developed countries can also play an
important role in facilitating technology transfer
and know-how, investing in R&D, and providing
ﬁnancial support to make available cleaner and
more efﬁcient alternatives—thereby enabling
countries to diversify toward green development.
Apart from energy related lock-in effects,
countries such as Indonesia also face rigid labor
markets with a large population of poor people
stuck in the agriculture sector with little scope for
movement across sectors, e.g., from agriculture to
higher value-adding manufacturing. Therefore,
policies need to focus on increasing agricultural
productivity (in a more sustainable manner) and
to improve farmers’ access to wider opportunities
like green manufacturing. This also applies to
the peat and forestry sectors. In Indonesia, while
Presidential Regulation Number 61 in 2011 laid out
the policies and strategies for the key sectors, the
policies and strategies do not match strongly and
often have unnecessary overlaps (Patunru 2012).
Much remains to be done in these countries to put
together coherent and systematic approaches to
meet emissions targets.
Budgetary constraints are another major
challenge for developing Asian countries (Table 3.8).
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Table 3. 7

Challenges in Meeting Planned Targets in Thailand

Energy

Utilization in 2010 Target for 2010

Wind

(MW)

Solar

Comparison

5.61

45.00

(39.39)

Electricity (MW)
Heat (ktoe)

48.57
2.14

48.00
2.80

0.57
(0.66)

Hydro

(MW)

58.85

142.00

(83.15)

Biomass

Electricity (MW)
Heat (ktoe)

1,650.00
3,136.00

2,454.00
3,130.00

(804.00)
(6.00)

Biogas

Electricity (MW)
Heat (ktoe)

103.40
311.00

55.00
320.00

48.40
(9.00)

Municipal waste Electricity (MW)
Heat (ktoe)

13.13
1.09

58.00
7.00

(44.87)
(5.91)

Ethanol

(million liters/day)

1.23

2.11

(0.88)

Biodiesel

(million liters/day)

1.72

1.35

0.37

Key challenge

Land acquisition for installing windmills
(most suitable areas are in conservation forests)

Slow implementation for construction (by
governmental agencies and state-owned enterprise)
Diversifying the biomass (suitable technologies for
utilizing other agricultural residuals, beside rice
husk and bagasse)

Conﬂicts between locals and investors and lack of
acceptance from local communities

( ) = negative.
Source: Chotichanathawewong and Natapol (2012).
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Table 3.8

Components of Government Spending,
Emissions, and Public Debt
GDP current Public debt Population
($ billion) (% of GDP)
(million)

GDP
CO2
per capita emissions
(current $) (ton/capita)

Education
Health
(% of GDP) (% of GDP)

R&D
(% of GDP)

Military
(% of GDP)

Debt
service
(% of GDP)

Tax revenue
(% of GDP)

2008

2008

2010

2008

2008

2000–07

2000–07

2000–07

2008

2008

2008

1,039.42

14.3

21.5

48,499

18.48

4.7

6.0

2.2

1.8

…

23.1

OBangladesh

79.55

39.4

164.4

497

0.29

2.4

1.1

…

1.0

1.2

8.8

OCambodia

10.34

…

15.1

710

0.31

1.6

1.7

0.0

1.1

0.4

8.2

OAustralia

OPRC

4,532.79

15.6

1,354.1

3,422

4.92

1.9

1.9

1.5

2.0

0.8

9.4

OIndia

1,214.21

54.9

1,214.5

1,065

1.25

3.2

1.1

0.8

2.6

2.7

12.9

510.50

28.3

232.5

2,246

1.69

3.5

1.2

0.0

1.0

4.8

12.3
…
10.1

OIndonesia

4,886.97

172.1

127.0

38,268

9.02

3.4

6.5

3.4

0.9

…

OLao PDR

5.47

…

6.4

882

…

2.3

0.8

0.0

0.4

3.8

OJapan
OMalaysia

221.16

41.5

27.9

8,187

6.70

4.5

1.9

0.6

2.0

4.1

16.6

OMongolia

5.26

…

2.7

1,991

4.33

5.1

3.5

0.2

…

1.4

23.2

OMyanmar

…

…

50.5

…

0.24

1.3

0.2

0.2

…

…

3.3

12.61

…

29.9

438

0.12

3.8

2.0

…

2.0

1.3

10.4

ONew Zealand

115.45

17.4

4.3

27,045

7.74

6.2

7.1

1.3

1.1

…

31.7

OPakistan

165.18

51.0

184.8

994

0.81

2.9

0.8

0.7

2.6

1.8

9.8

ONepal

OPhilippines

167.49

56.9

93.6

1,854

0.80

2.6

1.3

0.1

0.8

6.6

14.1

OSingapore

193.33

95.9

4.8

39,950

9.16

2.8

1.0

2.6

4.1

…

14.6

ORepublic of Korea

931.40

24.4

48.5

19,162

10.31

4.2

3.5

3.5

2.8

…

16.6

OSri Lanka

40.72

81.1

20.4

2,020

0.61

7.1

2.0

0.2

3.6

3.1

14.2

OThailand

272.46

38.0

68.1

4,043

3.41

4.9

2.7

0.2

1.5

6.3

16.5

OViet Nam

90.64

48.8

89.0

1,051

1.19

5.3

2.8

0.2

2.4

1.5

…

CO2=Carbon dioxide, GDP=gross domestic product, Lao PDR=Lao People’s Democratic Republic,
PRC=People’s Republic of China, R&D=research and development.
Source: World Bank (2010); CIA (2010); IEA (2010); UNDP (2011); ADB–ADBI study team.
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The fact that most developing countries have
ambitious targets for renewable energy indicates
that this is seen as an opportunity. Developing Asia
has two-thirds of the world’s poorest people—the
most vulnerable in terms of the impacts of climate
change not only on their livelihoods, but also on
food and water security. Enhancing the capabilities
of people through poverty reduction, equity and
access to energy, ensuring stable and improved
livelihood opportunities, and strengthening
infrastructural capacities in developing regions are
therefore center-stage and are key considerations in
moving toward a Green Asia.
Access to sufﬁcient and affordable energy is
an overriding priority for these countries, and their
inability to meet rising energy and infrastructure
demands could seriously constrain economic
growth and improvement in the well-being of
the people in emerging Asia. The pressure on
energy has been increasing rapidly with higher
urbanization, and the need for the provision
of infrastructure for delivering higher levels of
energy and other basic services. As more people
obtain access to modern energy, and shift away
from traditional fuels, it is possible that energy
intensity in some developing countries could
increase, despite improvement in technological
efﬁciency. For example, in Viet Nam, the commercial
energy intensity increased from 387 kilograms
of oil equivalent per thousand dollars (kgoe/’000
$1000)[1] in 2009 to 545 kgoe/’000 $ in 2009. The
country continues to have about 30% of its energy
consumption met by biomass in 2010, which is
forecast to fall to 15.1% by 2020 and 7.5% by 2030
(Toan 2012).

In countries such as the PRC and India, while
energy intensity has been decreasing, it is evident
that energy demands and total emissions will
continue to grow as more people seek to fulﬁll their
aspirations and needs. Projections of motor vehicle
ownership indicate that on current trends, in the
PRC, the number of vehicles will increase from
130 million in 2008 to 413 million in 2035, while
in India this may increase from 64 million to 372
million (ADB and the Department for International
Development of the UK [DFID] 2006). Accordingly,
unless efﬁciency improvements and the shift
to renewables can outpace the increase from
developmental transitions, energy requirements
will rise.
While energy demands in most of the major
countries in developing Asia have continued to
increase, conventional domestic energy supplies
have not kept pace. During 1992–2012, the PRC has
joined India and Thailand in being a net importer of
energy. Over time, Indonesia and Viet Nam are also
expected to become net importers. It is expected
that Viet Nam will shift from being a net energy
exporter to one that imports energy to the extent
of 53 Mtoe in 2020 and 143 Mtoe in 2030 under
business as usual. So, energy security is a
growing concern.

1 Year 2000 $.
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Energy security considerations in Asia, which had
thus far centered on oil, are now shifting toward
coal. Domestic coal supplies in each of the ﬁve
countries under study are limited and/or can be
costly to access. India’s extractable coal reserves
have been signiﬁcantly overestimated in the
past, and recent estimates indicate that these are
expected to last only 40–50 years with current
trends of production and consumption (TERI 2011).
High and rising energy import dependence in
the major developing countries of Asia is likely to
render these economies more vulnerable to energy
price volatility, and larger risks and uncertainties
associated with future supplies of imported fossil
energy supplies. Accordingly, the adoption of energy
efﬁciency and alternative fuel options in developing
countries such as the PRC, India, and Thailand
has not been driven primarily by climate change
considerations so far, but mainly by considerations
of energy security, industrial competitiveness, and
sustainability in resource use. Further, with a rapid
increase in fossil fuel consumption and growing
congestion in urban centers, local environmental
considerations in terms of air and water pollution as
well as land degradation and biodiversity loss have
become important domestic drivers toward energy
saving and cleaner and renewable energy.
The challenge for these countries, therefore,
is not only to provide much higher levels of energy,
infrastructure, and services, but to manage this
in a sustainable manner. Enabling transitions in
energy intensity will also require signiﬁcant efforts
and technology to leapfrog to low-carbon fuels and
efﬁcient technologies, and in being able to ﬁnance
such transitions, as well as building up capacity
in terms of skills and policy and institutional
frameworks.
Developing Asia is relatively well endowed
with renewable energy resources and has a huge
potential opportunity to adopt renewable energy
and technologies. Both the PRC and India have large
Transformational Strategies, National and Subnational Level Actions

solar and wind resources, while Indonesia has the
greatest potential for geothermal capacity, of which
it has exploited only 3%. Many countries, including
India, Thailand, and Viet Nam, also have signiﬁcant
untapped hydropower potential. Thailand has
exploited less than 8% of its hydro potential, while
India is estimated to have potential of about 150 GW
of hydro against an installed capacity of only 38 GW
in 2011.
Renewable energy options can (i) provide
solutions to the problems of energy access in
remote areas, where grid power is not available or
is unreliable; (ii) reduce energy security concerns;
and (iii) contribute to reducing environmental
damage. They can also be a source of export
revenue. The Government of the Republic of Korea
sees the development of offshore wind as a huge
opportunity for future exports of wind turbines. The
PRC has emerged as a clear world leader with regard
to renewable energy investment, accounting for
half of the global manufacturing of solar modules
and wind turbines, with most of its solar technology
manufactured for export. India ranks 10th globally
in clean energy investment, while Indonesia had
the 4th highest growth rate in renewable energy
investments between 2005 and 2010.
3.5.1
Challenges faced by Vulnerable Groups
While energy conservation measures and switching
to renewable energy options may be economically
and environmentally preferable in the long run, the
transition toward these options is often difﬁcult,
especially for smaller industry units or the poorer
sections of society, which are unable to bear the
up-front cost of changeovers and have lower skills
and capacities to take the lead on their own. This
is also the case in small enterprises in most Asian
developing countries. Instruments such as energy
or carbon taxes could have undesirable implications
for the poor and small businesses.
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It is therefore important to ensure that, while
steps are taken toward cleaner energy alternatives,
equity and development considerations are given
due consideration, and vulnerable groups are not
marginalized.
There are several instances of innovative
models and measures to address some of these
concerns. For example, while large industries
have adequate information about global markets
and access to funds, micro, small, and mediumsized enterprises (MSMEs), which have limited
information and access to funds, tend to minimize
capital investments. This brings them to the lower
end of the global value chain and hampers their
competitiveness.
To support technology upgrades in small and
medium-sized enterprises (SMEs), the Government
of India has come up with innovative schemes
that provide easy ﬁnance in the form of capital
subsidies. The scheme focuses on enhancing
the competitiveness of MSMEs through energy
efﬁciency and product quality certiﬁcation, and
is one of the 10 components of the National
Manufacturing Competitiveness Programme.
The main objectives are to help the manufacturing
MSME sector to use energy-efﬁcient technologies
and manufacturing processes to reduce the cost of
production and emissions, and to introduce MSMEs
to the beneﬁts of the UN’s Clean Development
Mechanism. Another objective is to improve the
product quality of MSMEs and encourage them to
be globally competitive.
Similarly, the Government of the Republic
of Korea has set up a capacity building program
adapted to the needs of SMEs at different stages
of their business development. The government
created a Small and Medium Enterprises Green
Management Support Group including both civilian
and government experts to provide technical
support to SMEs, and has created a Green Service
Mall where SMEs can receive online training or
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consulting services for green management. Another
innovative example is India’s Lighting a Billion Lives
initiative for rural lighting for poor households
in remote rural areas. Under this scheme, solar
lanterns not only provide a clean replacement for
kerosene lanterns, but the government also ensures
that households do not have to pay much more than
they were paying for conventional fuel. On average,
each household spent Rs100–Rs120 per month
on kerosene. Solar lanterns disseminated under
the Lighting a Billion Lives initiative have enabled
communities to reduce this cost to Rs60–Rs90
per month. The initiative has provided additional
productive hours to villagers who can now carry
out income-generating activities such as basketmaking, weaving, production of leaf plates, tuition,
betel leaf farming, and selling vegetables at night.
Income and savings have increased by an average of
Rs500 per household per month.
While the challenges are huge, the
implications of climate change across the globe and
in particular for Asia are grave, and the situation
can be viewed as a challenge and an opportunity
for Asia. There are enough success stories and
initiatives that offer opportunities for scale-ups
and learning through regional cooperation, and
developing Asia may be able to achieve larger
and long-term beneﬁts by pursuing a low-carbon
development path, if facilitated by cooperative
efforts and sharing of knowledge and experiences
among the Asian countries.
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3.6
Role of Low-Carbon Green Growth
Strategies

3.6.1
Pace and Spread of Implementation
While many measures have already been
undertaken, and efforts to enhance efﬁciencies
and reduce emissions are being made across all the
developing countries, these are often concentrated
in a few sectors. The analysis of planned actions
across countries, however, shows that much of
the transition is expected to happen beyond 2020,
under the assumption that the scope for immediate
savings may be limited.
With climate negotiations failing to progress,
reductions in emissions have remained limited.
While domestic actions motivated by concerns
other than climate change may help by encouraging
higher levels of efﬁcient technologies, as well as
clean and renewable energy fuels and technologies,
the scale and timing of changes vary signiﬁcantly.
A study of India that examines the energy and
technology choices in an energy security scenario
vis-à-vis successively more stringent climate
scenarios shows a large difference in the pathways
required to achieve these goals, which are not
always aligned. One very difﬁcult challenge will be
retiring newly set up generation capacities before
the end of their economic lifetime, to achieve the
emissions reductions scientists say are needed.
Therefore, building such capacity—including coalﬁred power generation—now is likely to create
problems for the future.
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Failure to meet the rising demands for energy
will constrain economic growth and dampen
efforts to improve living standards. Low-carbon
green growth, as deﬁned in the earlier chapters,
is essential to align the growth paths of countries
in emerging Asia toward transformational and
environmentally sustainable pathways.
A holistic growth paradigm that brings together
economic, environmental, and social co-beneﬁts is
necessary to break away from the traditional
model of growth ﬁrst, and thinking about the
environment later.
Some of the potential challenges confronting
developing Asia can be transformed into
opportunities for regional cooperation. Lower
carbon paths are possible, if countries move quickly
to strengthen international cooperation, promote
the efﬁcient use of energy, and adjust policies in
a low-carbon direction. Some of these areas are
discussed below.
Need for extensive transfer of intellectual property
rights for renewable technologies.
Extensive climate change mitigation in developing
Asia will require extensive transfer of intellectual
property rights for renewable technologies.
If patent protection limits the ability of domestic
manufacturers in Asia to adapt externally
developed technologies, their dissemination is likely
to be lower. To mitigate this obstacle, Mathur (2012)
proposes that developing countries be involved in
international collaborative partnerships from the
R&D stage.
Effective technology transfer is conditional on
capacity in developing countries.
Technology transfer is critical to the proliferation
of renewable energy in developing Asia. Achieving
widespread dissemination of renewable energy
technology in developing countries requires the
development of a local manufacturing base and
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associated supply chains; systems for maintenance
and marketing; a labor force that can build, use,
and maintain the technology; and the adaptation
of technology to local conditions. Ockwell et al.
(2008) argue that domestic and international
policy intervention must have a central role in
building this capacity. More research, development,
and demonstration spending is required globally,
including in developing Asia. Globally, demand–pull
policies have been heavily favored by governments
rather than supply–push policies, but there is a
strong case for a more balanced approach. To meet
a 450 ppm target, the IEA (2010b) estimates that an
extra $40 billion–$90 billion will have to be spent
annually on clean energy research, development,
and demonstration to 2050. Special local conditions,
such as Indonesia’s vast geothermal resources,
justify targeted investments. Domestic investments
will diminish some of the difﬁculties associated
with transfer of intellectual property rights.
Attaining commercial advantage provides another
motive; despite being a leader in production
volumes and investment, much of the PRC’s wind
turbine technology is well behind the technological
frontier (UNDP 2009).

Policies need to be coherent and consistent across
sectors, and harmonized with the country’s overall
development plans.
The analysis clearly indicates that it is not enough to
simply design and implement low-carbon policies
and strategies and expect them to be successful.
Developing countries have many obstacles to
policies and strategies: market failures, logistical
costs and inefﬁciencies, the requirement for new
and additional investments, poorly coordinated
government departments, and weak institutional
frameworks. Moreover, the environmental
effectiveness and cost-efﬁciency of technologybased policies cannot always be guaranteed.
Governments, therefore, need transparent,
independent processes to assess the costs and
beneﬁts of policies before, during, and after their
implementation. Post-implementation analysis
will yield important lessons for future policy,
domestically and in countries pursuing similar
policies. Many different technology-based policies
are available to governments, so picking the right
ones, designing them well, and ensuring that they
complement each other is critical.

Public–private partnerships are an important
mechanism for leveraging private investment.
Government ﬁnance and support provides
greater assurance of private returns, while private
companies can help to drive efﬁciency and cost
reductions. Countries such as the Republic of Korea
have demonstrated efﬁcient role sharing and
cooperation among public and private stakeholders.
The experience of public–private partnerships for
ﬁnancing expensive public investments such as
major infrastructure projects, and the familiarity of
governments and industry with this mechanism
can be used advantageously to further low-carbon
green growth in developing Asia.
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3.7
Frameworks and Approaches
to Delineate Road Maps to
a Low-Carbon Asia

The scale of transformation required is huge and
much more learning is required across countries,
sectors, cities, and societies, to catalyze and
enable much wider, deeper, and faster change
across Asia. The use of appropriate frameworks
for analyzing and delineating such road maps
is therefore important. Scenario-based backcasting approaches to analyze the feasibility of
meeting climate stabilization targets provide
useful frameworks to delineate and prioritize the
key sectors where changes can be brought about
and to assess the extent of emission savings and
overall co-beneﬁts that can be attributed to various
options and alternatives that countries may adopt.
Several studies have analyzed alternative scenarios
to meet climate stabilization targets (IEA 2011a;
Kainuma and Ashina 2012 ). The Energy Revolution
scenario and an Advanced Energy Revolution vision
developed by Greenpeace (Krewitt et al. 2010)
and the ECOFYS scenario by the World Wildlife
Fund (Deng et al. 2011) explore the feasibility of
achieving the global emissions reductions needed
through greater use of renewable energy. The 2050
Pathways Calculator, developed by the Department
of Energy and Climate Change in the UK, is a tool
that helps delineate the implications of alternative
development pathways for a country, and has been
used in the UK to examine various trajectories
for achieving a 80% emissions reduction target
domestically by 2050.
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TERI has similarly used back-casting to
evaluate the changes that would be required by
India under a carbon-budget approach and for
pathways consistent with a 450 ppm scenario
(TERI 2008; 2010). In the carbon budget approach,
TERI has developed scenarios to assess the gap
between what is expected to be achieved at
the country level and what would be desired if
emissions were to be equitably allocated and
shared across countries, and to examine the extent
of transformation required in the energy sector to
meet the goal. The methodology provides a useful
understanding of the scale of changes needed
and allows for modeling an alternative pathway.
The study pointed out that the scale of change
required for India was not feasible only with
using today’s technologies and solutions. Some of
the directions that the transformational scenario
recommends include R&D as a key requirement for
the rapid development of commercially viable new
technologies, especially in the power and transport
sectors; curtailing fresh investments in conventional
fossil fuel generation; and maximizing energy
conservation.
Although these studies have proposed
stabilization pathways and feasible mitigation
road maps that indicate what should be done over
the next few decades at the global or national
levels, achieving these will not be possible unless
various stakeholders such as national and local
governments, businesses, and citizens accept
and work toward these. There is a need to use
detailed back-casting approaches that identify
leapfrog development pathways that can enable
a shift to low-carbon emissions and low-resource
consumption while improving daily life through
economic growth.
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Box 3.5

3.8
Way Forward: Lessons for Scaling
Up and Spreading Low-Carbon
Transformation

The study of various countries, including both
developed and developing countries across Asia,
indicates that while the challenges are huge,
numerous opportunities exist for Asia to bring
about transformational changes in the coming
decades. Developing Asia has strengths in its
abundant human capital and enjoys the latecomer
advantage of having a large window of opportunity
to leapfrog to technologies, frameworks, and
mechanisms that have been tried and tested in
other countries. There is, however, a great sense
of urgency for rapidly scaling up the efforts that
countries in developing Asia are already making.
While developed countries need to play a role in
providing assistance for the development and
uptake of appropriate technologies, adequate
ﬁnance, assistance in human resource development,
and institutional strengthening, developing
countries should also attempt to align their growth
paths toward transformational pathways that
can prevent further lock-ins and promise a more
sustainable growth path.
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Capacity Building to Perform Forest and
Carbon Inventories through REDD+

In December 2009, at the United Nations (UN) climate
summit in Copenhagen, nations decided to pay tropically
forested countries for maintaining standing forests
under a new process known as the UN Collaborative
Programme on Reducing Emissions from Deforestation
and Forest Degradation in Developing Countries (REDD+).
Up to 20% of carbon emissions globally come from
deforestation—more than from cars, trucks, planes, and
ships combined. This process would reward countries for
preserving and enhancing their forests, offering ﬁnancial
incentives in return for good stewardship. This could be
a good source of income for developing countries with
signiﬁcant forest cover. By some estimates, for example,
Indonesia could earn $1 billion a year if it manages to
reduce its rate of deforestation by 1 million hectares
annually, with revenues calculated on the basis of the
price per ton on the carbon markets. If REDD+ is agreed
as part of a post-2012 climate regime, this could also
open the door to carbon storage payments for other kinds
of nature-based management covering ecosystems such
as grasslands, pasturelands, peatlands, and mangroves;
and more environmentally-friendly kinds of agriculture
from agroforestry to conservation farming, as they too can
store large amounts of carbon in vegetation and soils.
REDD+ is being worked on under the auspices
of the UN, and its ﬁnal form is still uncertain. However, the
underlying principle—that nations should be rewarded
for conserving and enhancing these important carbon
sinks—appears widely accepted.
Source: Forest Carbon Asia (2010).
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3.8.1
Need for Cooperation—International and Regional
The need for cooperation in transitioning Asia
toward a low-carbon green development path
is clear. As illustrated by the difference in what
developing Asia is capable of achieving on its own
vis-à-vis the levels of transformation that may be
required, it is imperative that developed countries
step in to bridge the gap—in terms of ﬁnancing
needs, technology support, skill development,
and research, development, and demonstration.
Moreover, there is considerable scope for enhanced
and rapid learning, even with regional cooperation
and knowledge sharing mechanisms between
developing countries in the region. There is a need
for strengthening ﬁnancial mechanisms, addressing
the issue of global competition, technology transfer,
and collaborative R&D.
Much larger and transformational ﬁnancial
support is needed from developed countries. The
additional investment needs required for renewable
energy, for example, are signiﬁcantly high, albeit
necessary, to prevent lock-ins with current
technologies. In India, TERI indicated that the
additional investment needs for the power sector
alone are projected to be about $13 trillion from 2011
to 2051 in a carbon budget scenario
(TERI 2010).
Viet Nam’s national energy development
strategy indicates a lack of access to ﬁnancial
resources for renewable energy as a major barrier.
The allocation of ofﬁcial development assistance
sources and loans from bilateral ﬁnancial
agreements for investing in the exploration and
deployment of renewable energy is perceived to be
an important priority (Toan 2012). While developing
countries see the need to progress much faster in
moving to renewable technologies, they face more
immediate development priorities. So, developed
countries need to play a key role in providing the
additional ﬁnance needed. There are some good
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examples, such as Japan’s Hatoyama initiative,
which pledged to provide ﬁnancial assistance to
developing countries of about $15 billion including
public and private ﬁnance up to 2012. Such
initiatives need to be scaled up through effective
international frameworks.
3.8.2
Leveraging Private Finance
It is estimated that the region will require over
$6 trillion for new energy infrastructure by
2030. Private sector ﬁnancing makes up the bulk
of funding for low-carbon development at the
global level. Some of the difﬁculties in pursuing
low-carbon development and technological
advancement in the developing countries in
Asia include high up-front capital costs, limited
availability of long-term ﬁnancing, regulatory
uncertainty, and technological risks, e.g., commercial
banks ﬁnancing clean energy projects in developing
countries have relatively high transaction costs and
lending premiums, and demand additional security
and/or collateral requirements from
project sponsors.
This discourages private sector investments
because it imposes additional costs on business.
In the absence of an efﬁcient ﬁnancial market,
new approaches to low-carbon development
ﬁnancing (such as sharing risks and costs based on
performance and other similar incentive schemes)
are necessary to mitigate investment risks and
foster the infant industry and market at a faster
pace. It is therefore important to accelerate capacity
development activities to create an enabling
policy and regulatory environment in developing
countries to attract private investments. There is
an urgent need to deploy innovative ﬁnancing
mechanisms related to debt products, including
mezzanine products such as convertible debt and
guarantee products, to (i) buy down or otherwise
reduce margins, base interest, guarantee fees,
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or other ﬁnancing fees and costs and expenses;
(ii) provide “ﬁrst loss” protection; (iii) provide
performance-based or other incentive ﬁnancing;
and (iv) support feed-in tariffs and other revenue
streams. To facilitate this, development partners can
collaborate to scale up the deployment of existing
ﬁnancial instruments such as guarantees, risk
transfer products, and concessional loans focusing
on leveraging private ﬁnancing.
Some good examples of private sector
investments are supported by ADB’s private sector
operations:
• Cleantech: Venture capital fund, two funds,
$40 million, providing early stage support in the
form of equity and knowledge advisory services
to venture capital funds to invest in nascent
companies with emissions-reducing
and adaptation technology.
• India Solar Guarantee Facility: $150 million
guarantees and $10 million UK grant. ADB will
issue partial credit guarantees to international
and local banks lending to early entrant solar
power project developers. The guarantees cover
nonpayment risk of up to 50% of the loan, which
ﬁnance small solar projects from 2 MW to 25 MW.
The Government of the UK is providing
$10 million to buy down the guarantee fees,
reducing the overall ﬁnancing costs for the
projects. ADB is providing technical assistance
and training to banks on technology risks and
technical due diligence.
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• Thailand Solar PV output: the country’s ﬁrst
large-scale PV farm, which beneﬁt from a $2m
grant from ADB, and reduces project costs and
debt servicing.
• Bangladesh Industrial Energy Efﬁciency:
$30 million credit line plus technical assistance to
domestic private banks support the introduction
of energy-saving technologies in the brick kiln
and other targeted industries.
• Climate Public–Private Partnership (CP3):
innovative investment vehicle that intends
to catalyze large amounts from institutional
investors, including large pension funds and
sovereign wealth funds, into a $1 billion climate
speciﬁc fund. These funds will be catalyzed by
ADB and the DFID (about $200 million combined)
as the anchor investors. By bringing in “patient
capital” from pension funds, sovereign wealth
funds, and other institutions, the fund can take
the longer term investment horizon needed for
mitigation and adaptation investments.
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3.8.3
Shared Platforms for Learning
Platforms need to share learning and experiences
across developed and developing countries. There
are many similarities across developing countries
in terms of the requirements, challenges, and
possible solutions to pursue a green and lowcarbon development path. Sharing of knowledge
on the adoption of new technologies, ways of
handling reform processes, and minimizing
mitigation costs could bring about rapid scale-ups
of successful models across the region. Moreover,
there are several examples of traditional wisdom
and knowledge that Asia can effectively harness
to incorporate good practices in developing
low-carbon societies. Japan’s Mottainai concept,
symbolizing the dislike of waste, resembles India’s
traditional system of reuse and recycling through
the informal kabadiwalas (waste collectors).
Innovative ways to formalize these systems and
make them strongly embedded in societies can
scale up beneﬁts while providing new opportunities
for businesses. Many opportunities such as one on
REDD+ (Box 3.5) exist for strengthening learning and
cooperation between countries across developing
and developed Asia.
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3.8.4
Avoid Lock-In (Energy Forms, Technologies,
Activities)
Asia’s aspiration for rapid growth and the greater
well-being of its people implies the need for massive
infrastructure development, which if done in the
high-carbon manner of the past would result
in the lock-in of investments, technologies, and
infrastructure that would divert Asia from a lowcarbon development path. For instance, fossil fuel
power stations built today could still be operating in
30–50 years. So the years to 2020 need to be viewed
as Asia’s window of opportunity for enabling
technology and investment choices that would
help the region achieve a path of greater economic
prosperity that is decoupled from high resource use
and/or carbon intensity while reinforcing inclusive
growth.
While pursuing rapid growth and
development objectives, it is crucial that the major
economies of developing Asia avoid locking in highcarbon infrastructure. Emerging Asia needs to seize
this opportunity to gain competitive advantages,
reap technological beneﬁts by virtue of being
latecomers, and show global leadership in taking up
innovative measures and new technologies that can
play a key role in preventing such damaging lockin effects. Failing to seize this narrow window of
opportunity could result in the region facing much
higher costs for the required low-carbon transition
in the future.
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3.9
Reconciling the Needs
with Regional Cooperation

The needs of developing countries in Asia are
huge, but Asia also has countries such as Japan, the
Republic of Korea, and Singapore that demonstrate
the scope for seizing developmental opportunities
and showcase excellent examples of creating lowcarbon technologies. Greater cooperation between
developed and developing countries will make
transformational changes possible. Frameworks
and mechanisms are needed to accelerate and scale
up the possibilities for such large-scale changes.
This calls for ﬂexible and diverse frameworks that
take into consideration the circumstances of each
country, establish new international ﬁnancial
mechanisms to support developing countries,
and initiate joint efforts across countries to
enable innovations and scale-ups in technologies.
Countries must also heed lessons from across the
region and step up the involvement of societies,
municipalities, and businesses; develop institutional
capabilities and regulatory systems for improved
and enhanced data and information setups; and
introduce monitoring and reporting systems and
sectoral coordination.
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4.1
Opportunities in Green Growth

The transformation required if a low-carbon world is
to be achieved entails many challenges to economic
policy makers in Asia, as the previous chapters
make clear, but it also opens up many opportunities
to build more innovative, more sustainable, more
resilient, and more socially inclusive economies. This
potential means “going green” can propel economic
development, if policies are well designed. This
chapter reviews some of the major opportunities
for enhancing development in key areas of social
and economic policy. First, it considers the scope
for low-carbon green growth to promote social
inclusion and equity, which is of central importance
if poverty is to be sharply reduced and development
is to beneﬁt all sectors of society. Then the chapter
focuses on the possibilities for creating jobs and
expanding aggregate demand. Job creation and full
utilization of economies’ resources are important
in underpinning economic growth and providing
opportunities to all sections of the population to
share in its beneﬁts. Neglecting low-carbon green
growth risks missed opportunities for all economies.
This chapter discusses the contribution that green
growth policies could make to stimulate innovation
across the whole economy, which is key to ensuring
that growth continues in the long term. Finally, it
draws attention to the potential role of low-carbon
policies in improving energy security, from the
perspectives of both energy-poor families and
governments concerned to guarantee continuous
access to energy supplies.
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The framework for a low-carbon green
growth development strategy is in Figure 4.1, which
highlights how new growth implies action on social
inclusion and equity, innovation, energy security
and labor markets; without such action, there will
be missed opportunities. The chapter elucidates this
framework and provides examples of successes,
identiﬁes obstacles to be overcome, and discusses
the implications for the design of policies.
Some low-carbon green growth opportunities
are already being seized but the efforts began
only in the past 5 years and progress varies across
countries. There is much scope for policy makers to
learn from each other, identify best practice, and
adapt their strategies for growth and development
to exploit synergies to halt human-induced climate
change and enable more resilient and socially
inclusive economies and societies. Without such
adaptation, the prospects for poverty alleviation and
a continuing convergence with living standards in
developed countries will dim.
The transition to green growth requires
nations to tackle environmental problems,
especially human-induced climate change, which
are threatening people’s well-being and inhibiting
the scope for sustained economic growth—
particularly in some of the poorest countries,
because of their vulnerability to climate change.
Many of these environmental problems involve
“externalities”—situations where those damaging
the environment by their activities do not have to
face the consequences of their actions, unless policy
makers intervene. These externalities require
policy interventions.
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Figure 4.1

Low-Carbon Green Growth Development Strategy

No

Social
Inclusion &
Equity

Yes

No

Innovation

Yes

No

Energy
Security

Yes

No

Labor
Markets

Yes

Zero net cost
of climate
change
mitigation

Missed
opportunities

No

Designing cost-effective policy
interventions is not easy, even where the direct
resource costs are low. In particular, policy makers
have to identify market and policy failures and
overcome opposition from groups with vested
interests in the status quo. However, if policy
makers take this challenge seriously, they can
produce signiﬁcant beneﬁts, not only in the form
of improved environmental outcomes but also
in greater social inclusivity and fairness, higher
economic growth, and better energy security.
Just as climate change mitigation can generate
so-called co-beneﬁts from reduced local pollution,
there are co-beneﬁts for economic growth and
well-being from tackling a broad range of
environmental problems with the right tools and
incentives. The key message is that a comprehensive
set of policy instruments needs to be used if
development prospects are to be enhanced and
Asia’s ambitious emission reduction and renewable
energy targets are to be achieved. If countries grasp
this opportunity, growth can be stronger,
more sustainable, and more equitable.

Low-Carbon
Green
Growth

Source: ADB–ADBI study team.
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4.2
Social Inclusion and Equity

4.2.1
Why Promoting Social Inclusion is
Vital for Green Growth
Action on climate change that hinders development,
discourages the inclusion of signiﬁcant groups in
economic and social activity, or is widely regarded
as unfair can never build the global coalition on
which effective, efﬁcient, and equitable action
depends (Stern, Kattumuri, and Rydge 2012). One
issue of great importance to developing countries
is to ensure a strategy whereby existing resources
are used sustainably and in accordance with the
needs of the local populace (Sathaye, Shukla, and
Ravindranath 2006).
However, if climate change policies have
regard for social inclusion, they can beneﬁt
development more broadly than just by reducing
climate change risks. First, reductions in inequality
tend to encourage conventionally measured
economic growth, as argued by Duﬂo and Banerjee
(2003) and illustrated by Wan, Lu, and Chen (2006)
in the case of the People’s Republic of China (PRC).
Second, promoting social inclusion and reducing
poverty are widely regarded as an integral part
of development strategies and worthy ends in
themselves. Third, empowering the poor will help
the most vulnerable to develop the capacity to
adapt to climate change that is now unavoidable.
Based on a case study in Bangladesh, Ayers
and Huq (2008a) argue that combining mitigation
and adaptation can contribute to the sustainable
development goals of climate change. Goklany
(2007) identiﬁes that climate change could
Transition Lessons

exacerbate existing climate-sensitive hurdles
to sustainable development (hunger, malaria,
water shortage, coastal ﬂooding, and threats to
biodiversity) faced by many developing countries.
Unmanaged climate change risks
irretrievably damaging prospects for development
and greater inclusion. About 1.29 billion people,
22% of the developing world’s population, live on
less than $1.25 a day (World Bank 2012d). A similar
number have no access to electricity, while 3 billion
lack adequate sanitation and 1 billion have no clean
drinking water. For many of these marginalized
communities, the daily struggle for survival will
be made more difﬁcult by the environmental
shocks from climate change (Casillas and Kammen
2012). Even with a temperature rise of 1.0°C–2.5°C,
the Intergovernmental Panel on Climate Change
(IPCC 2007a) predicts serious effects, including
reduced crop yields in tropical areas leading to
increased hunger, the spread of climate-sensitive
diseases such as malaria, and an increased risk
of extinction of 20%–30% of all plant and animal
species. Countries in Asia are among the most
vulnerable to extreme weather (Table 4.1). Much
adaptation to climate change will have to be
undertaken at grassroots level, because climate
change impacts across localities will be varied.
Empowering vulnerable groups will enable them to
mitigate their risks to climate change. Ensuring that
climate change mitigation is socially inclusive thus
promotes both mitigation and adaptation.
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Table 4.1

Economies Most Vulnerable to Weather Impacts to 2015
(per 100,000 Population)
Economy

2008
Rank

2015
Rank

2008

2015
Climate
only

2015
Climate
& income

2015
Climate
income,
urbanization,
& regulation

OPRC

3

1

6,772

25,072

19,933

17,720

ODjibouti

1

2

13,709

14,281

14,167

14,331

OIndia

7

3

2,599

11,704

9,531

9,153

OKenya

2

4

6,807

7,752

7,620

7,617

OSomalia

8

5

2,382

4,011

3,807

5,482

OMozambique

4

6

4,576

5,133

5,028

5,269

OPhilippines

10

7

2,134

5,161

4,607

5,102

OBangladesh

19

8

823

5,487

4,611

4,844

6

9

3,458

4,304

4,072

4,558

OSri Lanka
OEthiopia

5

10

3,791

4,892

4,747

4,540

OViet Nam

11

11

1,904

4,696

4,121

3,834

OBolivia

20

12

638

1,508

1,362

3,573

OHong Kong, China

17

13

1,251

3,877

3,147

2,413

9

14

2,190

2,221

2,213

2,227

OCuba
OMadagascar

14

15

1,314

2,203

2,076

2,122

OHonduras

18

16

1,237

2,303

2,148

2,104

OThailand

16

17

1,271

1,996

1,813

1,863

OZambia

12

18

1,718

1,877

1,847

1,853

OColombia

15

19

1,299

2,026

1,892

1,781

OZimbabwe

13

20

1,692

1,714

1,709

1,721

Source: Wheeler (2011).
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Basu (2006; 2008) and Flipo and Schneider
(2008) argue that the present triple threat of
environmental, social, and economic crises offers
the perfect opportunity to promote low-carbon
green growth and the creation of opportunities
leading to socially inclusive and equitable
development.
Thus, there is a demand for a new
development paradigm in which social transitions
and sustainability go hand in hand with green
growth initiatives. A low-carbon development
path that is inclusive, equitable, and sustainable
has the potential to create immense opportunities,
empower communities, and protect the vulnerable.
There are many ways through which
vulnerable communities can be strengthened while
maintaining economic growth rates and mitigating
greenhouse gas (GHG) emissions, including:
• Generating livelihoods and employment
for the poor
• Empowering local institutions
• Generating environmental services
• Conserving natural resources
• Reducing vulnerability to climate risks.
These activities can be managed so that
the poor are integrated into the green growth
development path. Interventions ought to be costeffective, leading to tangible economic beneﬁts
(such as increases in crop yield or water availability)
and environmental beneﬁts (such as reducing
emissions or promoting biodiversity conservation).
Climate change exacerbates existing
inequalities including wealth, access to energy,
health, education, access to information, and
access to resources (Masika 2002). Hence, lowcarbon policies that are designed to promote social
inclusion can have a doubly beneﬁcial impact.
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Figure 4.2

Distribution of Population without
Electricity, 2008
Latin America and
the Caribbean 2%
Arab States 3%
India 28%
PRC 1%
East Asia and the
Paciﬁc (less PRC)13%
South Asia
(less India)14%

Sub-Saharan Africa 39%

Sources: Derived from World Health Organization (WHO) and United
Nations Development Programme (UNDP) 2009; ADB–ADBI study team.

About 28% of Indians and 14% in other South
Asian countries lack access to electricity (Figure
4.2). Access to electricity is lowest in Bangladesh
among the Asian countries for which data was
available. Access to electricity is considerably lower
in rural than in urban areas among the 10 Asian
countries considered except in the PRC, Malaysia,
and Thailand (Figure 4.3). Urban–rural inequality
in access to electricity is severe in Bangladesh
(76% of the urban population has access compared
with 28% rural); India (93% of the urban population
has access to electricity versus 53% rural); Indonesia
(94% of the urban population has access compared
with 32% rural); and Nepal (90% urban versus
34% rural).
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Figure 4.3

Proportion of Rural and Urban Population with Electricity in Asia
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Source: Derived from data in WHO and UNDP (2009); ADB–ADBI study team.

Promoting low-carbon energy sources that are
not dependent on costly infrastructure such as
national electricity grids can be a cost-effective
way of expanding energy access to the poor and
marginalized groups.
Small communities in India have pioneered
a wide range of innovative and “home-grown”
technologies, activities, and approaches.
The following are a few examples (UNDP-GEF 2003):
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1 Smokeless stoves
2 Solar energy for drying herbs and
pumping water
3 Biogas technology
4 Micro-hydropower plants that depend on
sustainable watershed management
5 Developing the capacities of energy
micro-enterprises
6 Improving decentralized power policy
and legislation
7 Commercializing rural solar electriﬁcation;
and inventing more efﬁcient and nonpolluting
brick kilns.
Low-Carbon Green Growth in Asia

Box 4.1

Grameen Shakti, Bangladesh – Community
Participation using a Market-Based Approach

In Bangladesh, it is impossible economically and
logistically to reach the millions of off-grid rural people
with electricity through conventional means. Grameen
Shakti, set up in 1996 as a not-for-proﬁt company,
developed an integrated program—using markets
and social networks—to popularize renewable energy
technologies in the form of solar home systems to millions
of rural villagers. This offers an excellent example of an
inclusive strategy for low-carbon development.
Grameen Shakti has been very successful in
promoting renewable energy technologies in Bangladesh
because it has developed a unique approach involving
soft credit for consumers, adaptive technology to
reduce costs, the maximization of income generation,
and effective after-sales service. Grameen Shakti
had installed 100,000 Solar Home Systems by June
2007. Bangladesh now has one of the fastest-growing
photovoltaic programs in the world.
Grameen Shakti has emphasized collective
community participation and motivation. It has employed
local youth as technicians, trained users on home-based
troubleshooting, and provided scholarships for its clients’
children. It has focused on ensuring the participation of
women, training women from user families in repair and
maintenance, and employing local women as technicians.
Grameen Shakti has promoted the beneﬁts of renewable
energy to rural women through demonstrations and
house-to-house contacts.
Source: Barua (2007).

Transition Lessons

The Asian experience: Women’s Empowerment
Differential access to social and physical goods or
resources is one of the key dimensions of gender
inequality. A United Nations (UN) report on gender
equality and climate change established that the
links among energy supplies, gender roles, and
climate change are strongest in countries with low
availability of basic electricity and modern fuels, as
well as high dependence on biomass for cooking,
heating, and lighting (UN Women Watch 2009).
Around 2 billion people in the developing world,
many of them in Asia, use traditional biomass
as their primary source of energy. The UN report
showed that access to cleaner and affordable
cooking energy reduces women’s drudgery, the time
they spend gathering fuel, and the health impacts
of indoor air pollution. Furthermore, women’s
responsibilities in households and communities,
as stewards of natural and household resources,
position them well to contribute to livelihoods
adapted to new climate change policies and
changing environmental realities. Thus, it is very
important to empower women in developing
countries and engage them in decision making
on climate change policies. Women should be
given greater involvement so that dependence on
biomass can be reduced, energy supplies can be
decarbonized and managed more effectively, and
communities can be raised out of extreme poverty
(UN Women Watch 2009). Box 4.1 exempliﬁes such
an approach in Bangladesh.
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The Asian Experience: Sustaining Livelihoods
Dependent on Natural Resources
Large populations within developing countries
depend on climate-sensitive sectors such as
agriculture, forestry, and animal husbandry. The
natural resources that underpin these sectors, such
as soil, water, grazing land, biodiversity, and forests,
are subject to continued degradation as a result of
changing climate and economic exploitation for
short-run beneﬁts. Several measures such as low-till
agriculture, afforestation, and community forest
management reduce resource degradation, sustain
the livelihoods of the rural poor (including those
without their own land), reduce GHG emissions
from agriculture, and increase carbon sequestration
by forests.
The poor are often highly dependent for
their livelihoods on common property natural
resources, such as fallow ﬁelds, forests, ﬁshing
grounds, pastureland, and wetlands. These are a
source of food, fodder, building materials, fuel, and
medicinal plants. The poorer the household, the
more important the contribution from common
property resources. Common property natural
resources contribute to rural equity (Organisation
for Economic Co-operation and Development
[OECD] 2009b).
Depletion of natural resources resulting
from global environmental change has led to
faltering livelihoods for some communities.
Forest improvement options should therefore be
properly designed and implemented, taking into
consideration the many livelihoods that depend on
these resources. They should be designed to provide
substantial co-beneﬁts in terms of employment and
income generation opportunities, biodiversity and
watershed conservation, and provision of timber
and ﬁber. Box 4.2 depicts such an effect in India.
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Box 4.2

Himachal Pradesh Mid-Himalayan Watershed
Development Project, India

The project is an integrated multi-sectoral watershed
development project, being implemented in the Mid
Hills and High Hill zone of Himachal Pradesh. The state
of Himachal Pradesh is largely agrarian and people’s
livelihoods depend on rain-fed crops, horticulture, and
livestock. Nine out of 10 households are rural, and most
live in small settlements, often in remote valleys. The
rural population is heavily dependent on forests and
community land for fuelwood, fodder, and food. Their
heavy dependence on natural resources has degraded
the forests around them, reducing their contribution as
carbon sinks. According to a government estimate, more
than 15% of the natural water resources have dried up.
The project has three components:
(i) institutional strengthening – building the capacity
of communities and local governments to effectively
manage watershed development in a participatory,
transparent, and demand-driven manner; (ii) watershed
development and management, including the ﬁnancing of
soil and water conservation, non-arable land treatments,
crop and livestock production, and rural infrastructure;
and (iii) enhancing mountain livelihoods – the promotion
of value-added agriculture and income-generating
activities. Through this project, sustainable agricultural
practices are being adopted. Water harvesting structures,
supported by communities, are helping to harness water
that earlier ﬂowed by unused, and irrigation channels are
carrying this water to faraway ﬁelds. This has changed the
way people farm. With water reaching their farmlands,
the villagers are no longer dependent on traditional crops
such as maize and wheat. They have begun to grow cash
crops, such as vegetables. As incomes improve, families
are beginning to spend more on livestock and better
farming tools.
The 5,000 or so women’s self-help groups have
been one of the main driving forces behind the project. As
the women undertake new income-generating activities,
they are becoming more self-assured and assertive.

Source: World Bank (2012a).
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Tropical forest peatlands are estimated to
store at least 42,000 million tons of soil carbon in
Southeast Asia. However, human activities such
as deforestation, drainage, and ﬁres have depleted
these reserves and disturbed the carbon balance.
Hooijer and colleagues (2010) estimated carbon
dioxide emissions from draining lowland tropical
peatlands for agricultural and forestry. They found
that 12.9 million hectares (ha) of the 27.1 million ha
of peatland in Southeast Asia had been deforested
as a result of increased land development, and
had been mostly drained by 2006. They suggest
peatland drainage in Southeast Asia contributes
1.3%–3.1% of global carbon emissions. If current
peatland development and management practices
continue, Hooijer and colleagues predict these
emissions will continue for decades. Hence, they
recommend the inclusion of tropical peatlands in
climate policies. The reduced emissions from the
deforestation and forest degradation program
(known as REDD+), which is supposed to generate
carbon credits for forestry management projects,
is therefore essential for sustainable forest
management and climate change mitigation in
Asia (World Bank 2007). Boxes 4.3 and 4.4 exemplify
such an effect.

Box 4.3

Climate Partnership Program

This program is a global 5-year environmental research
program among HSBC, The Climate Group, the Earthwatch
Institute, the Smithsonian Tropical Research Institute, and
the World Wildlife Fund aimed at reducing the impact of
climate change on people, forests, fresh water, and cities;
and accelerating the adoption of low-carbon policies.
The partnership’s key goals have been to:
• Carry out innovative scientiﬁc research
• Develop demonstration projects and test out
new methodologies
• Create working models, showing how the new ideas
work in practice
• Provide clear policy solutions for governments to
enact legislation
The India Regional Climate Centre, which opened in 2009,
is located in the Sirsi Forest Division, Karnataka State
in South India. This ambitious ﬁve-year global research
program is one of ﬁve similar climate research centers
throughout the world operating under the umbrella of the
HSBC Climate Partnership Program. The landscape in
Sirsi is a combination of evergreen and deciduous forest,
with a range of rainfall regimes. Some of the forest is
protected as Forest Department reserves while some is
community forestland; local communities have full access
to forest resources and some areas are privately managed
as plantations.
The center was set up to research the impacts of
climate change on forests. Earthwatch is working with the
Indian Institute of Science, which has been conducting
ecological and socioeconomic studies in the reserve, and
in community and private forests, for nearly 25 years.
The research aim is to compare how different forest types
respond to climate. Methods include monitoring tree
growth, mortality, annual growth cycles, and regeneration
in forests under different management regimes. These
changes are related to variations in climatic conditions.
The ﬁndings will help develop an understanding of how
India’s forests will respond to climate change. Earthwatch
and its partner organizations will develop guidelines for
government and community forest managers, helping
them maximize the resilience of their forests, and hence
the carbon sinks, to changing weather patterns.
Source: Earthwatch Institute. http://www.earthwatch.org
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Box 4.4

Climate Partnership Program,
People’s Republic of China

In the People’s Republic of China (PRC), the main goal
of the HSBC Climate Partnership Program has been to
improve water quality for 30 million people by restoring
water sources and reconnecting rivers and lakes. As part
of this goal, the following 10 actions enhance people’s
awareness of climate change, promote low-carbon
development, and improve resilience to climate change
by improving natural ecosystems, especially freshwater
ecosystems.
• Develop a 2050 Energy Vision for the PRC
• Assess climate change vulnerability of the
Yangtze River
• Restore the environmental quality of the Yangtze River
• Demonstrate water source protection in Shanghai
• Develop environment-friendly agriculture
• Establish the Yangtze wetland and dolphin
conservation network
• Promote Estuary Partnership
• Initiate a low-carbon city in the PRC
• Promote Integrated River Basin Management
• Develop a “Save Energy, Save Water, Save Nature”
Campaign
As a direct result of work on the Yangtze, the PRC Ministry
of Water asked the World Wildlife Fund to advise on how
international best practice should be incorporated into
the PRC’s next 25-year master plan for sustainable water
management. This plan will require managers of the seven
biggest rivers in the PRC to ensure proper functioning of
the rivers and wetlands, beneﬁting hundreds of millions
of people, as well as animal and plant species. The work is
conducted at the Regional Climate Centre in the eastern
PRC’s Gutianshan Forest reserve.
Source: HSBC (2010).
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Technologies, Resources Management,
and Food Security
At least 3 billion people in developing countries
rely on solid fuels (traditional biomass and coal)
for cooking. About 2.6 billion rely on traditional
biomass, while 400 million mostly use coal. Over
700 million people without access to modern fuels
for cooking live in the least developed countries.
Asia and the Paciﬁc account for 75% of people in
developing countries relying on solid fuels; India
and the PRC alone account for 52% of the population
in developing countries relying on solid fuels
(Figure 4.4).
The majority of people in developing Asia
use either wood or gas as their primary fuel for
cooking. More than half of the people in South Asia
use wood, straw, and agricultural residue, with dung
a common fuel. Bioenergy is being developed to
deal with rising fuel prices, increases in the demand
for energy, and concerns about climate change
and energy security (Escobar et al. 2009). Higher
commodity prices from biomass and biofuels
development will help farmers, and provide income
to poor farmers and rural communities. This has
the potential to create more jobs and employment.
Developing Asian countries with tropical climates
have an advantage in growing energy-rich biomass.
However, there are dangers. Higher
commodity prices will mean price rises for
consumers, even in countries in Asia without
biofuel production (FAO 2008). International
organizations have expressed concern about
the impact of government policies to encourage
increased biofuel production on food supplies
and the incomes of the poor (OECD and IEA 2008).
Studies show that rapid bioenergy expansion
can cause some adverse impacts, such as upward
pressure on international food prices, which cause
staple crops to become less affordable for the poor
(Msangi et al. 2007).
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Figure 4.4

Population Relying on Solid Fuels
for Cooking, 2007
Latin America and
the Caribbean 3%
Arab States 2%
India 27%

East Asia and the
Paciﬁc (less PRC)11%

PRC 25%

Sub-Saharan
Africa 21%
South Asia (less India) 11%
Source: Derived from WHO and UNDP 2009; ADB–ADBI study team.

Signiﬁcant adverse impacts can occur
to land (soil quality and fertility) and water
resources; and biodiversity and ecosystems
(Cui and Kattumuri 2010). The study by Msangi
and colleagues (2007) showed a potential food
and water-versus-fuel trade-off. Research suggests
that it is possible to mitigate the adverse impacts
resulting from increased biofuel production through
improving technologies, innovation, increased
investment in technologies for biofuel conversion,
and crop productivity improvements (Msangi et al.
2007). Implementation and regulation of policies
that encourage comprehensive, human-centered,
and sustainable land and water governance are
also essential (Cui and Kattumuri 2010).
Health
Many studies such as Bosello, Roson, and Tol
(2006), McMichael et al. (2007), and Guttikunda
(2010) indicate that the transition to low-carbon
green growth could have tangible health beneﬁts.
Measures to reduce GHG emissions to 50% of
2005 levels, by 2050, could reduce the number of
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premature deaths from chronic exposure to air
pollution by 20% to 40%, according to Bollen et al.
(2009). The most important health beneﬁt comes
from improvements in local air quality and lower
emissions of particulate matter, sulfur, and
nitrogen pollutants.
Solid fuel stoves create indoor air pollution,
leading to chronic respiratory illnesses (Table 4.2).
A study by Massachusetts Institute of Technology
(MIT) found a very high incidence of respiratory
illness. About a third of adults and half of children
among 2,400 households in Orissa, India, had
experienced symptoms of respiratory illness in
the 30 days preceding the survey, with 10% of
adults and 20% of children experiencing a serious
cough. The study found a high correlation between
using a traditional stove and having symptoms of
respiratory illness.
Furthermore, the World Health Organization
(WHO 2006) identiﬁes three diseases with evidence
of a link with solid fuel use:
1 Child pneumonia (up to age 5 years): risk for
exposed children increased 2.3 times.
2 Chronic obstructive pulmonary disease
(30+ years): risk for exposed people increased
3.2 times for women and 1.8 times for men.
3 Lung cancer (30+ years: where coal
is used (mainly PRC), risk for exposed people
increased 1.9 times for women and 1.5 times
for men.
Programs to introduce low-emission stoves
could avert millions of premature deaths and reduce
emissions. Decreasing the proportion of carbonbased electricity generation would provide health
beneﬁts worldwide, particularly in lower-middleincome countries.
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Table 4.2

Deaths Attributable to Solid Fuel Use

Country

OBangladesh
OPRC
OIndia

Pneumonia

Chronic
Obstructive
Pulmonary
Disease

Lung
cancer

All deaths

Children
<5 yrs

Adults
30> yrs

Adults
>30 yrs

25,000

24,400

…

49,400

9,100

505,900

33,900

548,900

167,900

319,700

600

488,200
45,300
8,700

OIndonesia

8,700

36,600

…

ONepal

5,100

3,600

…

OPakistan

29,800

26,300

<100

56,100

OThailand

1,000

9,500

…

10,500

OViet Nam

2,000

21,100

700

23,800

Source: UNDP (2009).

Another important advantage of reducing
emissions is the health beneﬁt from improved
transport systems. The WHO (2011) indicates that
cutting emissions through walking, cycling, and
reducing use of motor vehicles, by providing better
public transport, would bring health beneﬁts from
reduced exposure to outdoor air pollution.
A recent study on the estimated air pollution
and health beneﬁts of a metro system in Delhi
found that increased use of metro-rail resulted
in reductions of about 7% of particulate and CO2
emissions from road transport. Health beneﬁts were
signiﬁcant ($164 million–$469 million in value),
including reduced mortality and morbidity rates in
Delhi (Guttikunda 2010). A good public transport
system reduces congestion, energy demand for
transport, and outdoor air pollution.

134

4.2.2
Dealing with the Cost of Going Green
Although many opportunities exist in low-carbon
green growth, the transition entails structural
change, which is often accompanied by some costs.
Climate-compatible development, for example,
is more likely if there is widespread carbon pricing
to reﬂect the damages associated with emitting
GHGs and to provide a market incentive to switch
to low-carbon goods and services. However, carbon
pricing raises prices paid by the rich and poor alike,
particularly for energy.
Unfortunately, the evidence from developed
countries suggests that the impact of carbon
pricing on real incomes via consumer prices
is regressive—i.e., lower-income groups take a
proportionately larger hit—unless offsetting
measures are taken. This result emerges from
studies based on input–output tables (Symons,
Proops, and Gay 1994); econometric studies (Barker
and Köhler 1998); and general equilibrium models
(Hassett, Mathur, and Metcalf 2009). The picture is
not quite the same in developing countries because
the poorest people do not generally have access to
commercial energy supply. Just as fuel subsidies
disproportionately beneﬁt the relatively wealthy
in developing countries, with the poorest ﬁfth of a
country’s population receiving on average only 10%
of the beneﬁts, the absolute loss of real income from
carbon pricing would fall primarily on the well-off
(Coady et al. 2010). However, the poor would still
ﬁnd it most difﬁcult to cope, as they are so close to
a subsistence standard of living already. In addition,
poor people faced by energy price hikes often take
drastic action to salvage their livelihoods, such as
selling off their few assets such as livestock and
foregoing educational opportunities (Anbumozhi
and Kawai 2009).
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There are, however, several ways for policy
makers to soften the blow of carbon pricing for poor
people. First, direct cash transfer programs can be
introduced to offer ﬁnancial recompense. This was
the course taken by Indonesia in 2005, when the
government doubled consumer prices for petrol
and diesel, and tripled consumer prices for kerosene,
but accompanied these increases with a targeted,
means-tested program. Iran took similar action in
2010 when it reformed the regime for pricing petrol
and diesel, using lump-sum transfers (Aldy and
Stavins 2012).
Second, conditional cash transfer programs
can be implemented which offer monetary
transfers to socially vulnerable households in
return for the fulﬁllment of development objectives,
such as enrolling children in school or taking them
for check-ups at health centers. Such programs
are becoming more popular given the apparent
success of several Latin American experiments
(e.g., Progresa scheme in Mexico). There is scope for
extending the range of activities rewarded by cash
transfers to include environmental objectives such
as more sustainable land management practices,
developing synergies between the pursuit of social
inclusivity via cash transfers and environmental
goals (Rodríguez et al. 2011). Direct payments for
environmental services should be part of the
armory of policy tools to encourage the transition
to green growth. Third, stronger environmental
policies can be accompanied by establishing
stronger property rights for poor people, at the
individual or community level. For example,
empowering local communities and letting
them receive the revenues from the sustainable
management of the eco-services provided by forests
would support the preservation of forests.
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Fourth, in the longer term, the evolution
of more comprehensive social safety nets using
progressive tax-beneﬁt systems can provide an
automatic offset to the impact of environmental
pricing. This is illustrated by the example of the
United States (US), where indexation of social
security beneﬁts means that the regressive impact
of carbon pricing would be sharply reduced
(Fullerton, Heutel, and Metcalf 2011).
Social safety nets have to be paid for, but
one advantage of using environmental pricing
and removing harmful fuel subsidies is that the
approach provides the public authorities with
revenue to ﬁnance them. Appropriate pricing is also
important to discourage rebound effects—higher
demand for environmentally damaging products
as a result of cash transfers. International climate
change ﬁnance, as agreed under the auspices of
the UN Framework Convention on Climate Change
(UNFCCC), and receipts from carbon markets and
the Clean Development Mechanism, can also be
used in part to support safety nets.
4.2.3
Policy Implications
The opportunities from the transition to lowcarbon growth are multiple and varied and could
bring several decades of more inclusive, equitable,
and sustainable growth across the world, both
for developing and developed countries. Such
changes will not be easy and there are many
barriers, including vested interests. But none is
insurmountable (Stern, Kattumuri and Rydge
2012). Policies such as off-grid solar energy, bettermanaged forests, and more careful use of energy
and water are likely to involve greater economic
growth and social inclusion.
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The PRC’s 12th Five-Year Plan, 2011–2015,
is designed to accelerate the transition to a lowcarbon economy. This plan identiﬁes two key
objectives: (i) increasing the share of consumption,
and (ii) moving to a low-carbon and less polluting
economy. The Indian Planning Commission set up
working groups; conducted consultations across
the country by organizations representing various
citizens’ groups including women, historically and
socioeconomically weaker communities, and youth;
adopted a web-based inclusive, consultative, and
participatory approach; and identiﬁed 12 strategic
challenges for its 12th Five Year Plan, 2012–2017.
Managing the environment and ecology are
among the key strategic challenges for the 12th
plan and comprises ﬁve components: mitigation
and adaptation to climate change; land, mining,
and forest rights; water management and pollution
abatement; reducing the degradation of forests and
loss of biodiversity; and managing environment
sustainability. It aims to increase forest and tree
cover by 5% during the period. The 12th ﬁve-year
plans in the PRC and India, two countries with
over 1 billion in population, provide an avenue
for developing green growth and achieving their
development strategies. The main challenge is
implementation.
It is important not to overlook the varied
social contexts and uneven social consequences
of policy interventions on climate change. The
following are some recommendations for enabling
greater social inclusion and equity, achieving
signiﬁcant social co-beneﬁts as well as increasing
the likelihood of success:
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1 Overcoming knowledge gaps. One of the
reasons for the slow uptake of emissionsreduction measures and technologies within
developing countries is the lack of awareness
of social and economic beneﬁts that lowcarbon technologies can bring and inadequate
knowledge of how to use them cost-effectively.
This can be overcome through creating
awareness, disseminating information,
and educating people.
2 Collective action. The framework of governance
around climate change policies needs to
be inclusive for effective collective action.
Community-based management of common
resources has been gaining momentum
in many developing countries because of
their contributions to rural livelihoods and
environmental conservation. There is still
signiﬁcant debate as to whether communitybased approaches to the management of
common property resources are equitable when
signiﬁcant socioeconomic differences exist
within the community (Adhikari, Di Falco, and
Lovett 2004). Thus, the challenge for governments
is to empower the marginalized and poorer
sections of society. Grassroots communities can
be the most important participants in protecting
the global environment. If the link between
protecting the environment and generating local
beneﬁts is made clear and tangible, communities
can be actively engaged to cope with the
challenges of climate change.
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3 Developing an enabling environment:
Social inclusion can be achieved through
capacity building and a strengthening of
local policies and institutions. Developing an
enabling environment should include bridging
a supply-side deﬁcit by building the skills of
the workforce (through inclusive training and
development programs); and ensuring the supply
of complementary infrastructure to support the
changes associated with green growth. These
require some effort but will help eliminate
barriers to planning and implementation.
4 Collaboration between the public sector,
businesses, the academic community, the
media, and members of the public is essential.
5 National, state level, and local development
plans must be strongly linked. Mainstreaming
mitigation and adaptation strategies within
developmental frameworks is critical.
6 Research and demonstration projects are
needed. Pilot projects allow for the practical
demonstration of the beneﬁts of low-carbon
technologies to local communities, as well as
to prospective developers, users, and investors.
Demonstrations are likely to be more successful
when conducted on a larger scale and through
partnerships with local research institutions,
non-governmental organizations, and private
sector organizations. Successful pilot schemes
must be followed up to ensure implementation
and must also allow for community participation
(Ravindranath and Rao 2011). The lack of data on
this in Asia makes more research crucial.
7 Social safety nets must be strengthened
to protect the poor against any adverse
consequences from environmental pricing
such as carbon taxes.
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4.3
Green Jobs

4.3.1
Opportunities and Challenges in Labor Markets
The transition to a more sustainable, low-carbon
economy requires structural change and the growth
of industry sectors producing environmentally
friendly products. Adopting green growth
requires that more labor resources be devoted
to low-carbon activities, particularly in the near
to medium term when the capital stock for lowcarbon production has to be put in place and
the capital stock embodying environmentally
destructive technologies replaced. That provides
the opportunity to create new jobs and offer new
skills to workers, both of which are central to the
promotion of a socially inclusive economy. The
United Nations Environment Programme (UNEP
2011: 16) has argued: “the greening of economies
need not be a drag on growth. On the contrary, the
greening of economies has the potential to be a new
engine of growth, a net generator of decent jobs
and a vital strategy to eliminate persistent poverty.”
The greening of economies is not generally a drag
on growth but rather a new engine of growth; it is
a net generator of decent jobs, and it is also a vital
strategy for the elimination of persistent poverty.”
The recent global economic downturn triggered
many proposals for green ﬁscal stimuli to promote
growth and, in particular, jobs (see, for example,
Barbier 2010). The OECD has also suggested that
investing in green activities has signiﬁcant job
creation potential (OECD 2011).
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Several sectors of the economy are likely to
beneﬁt. In all economies, the construction sector
is likely to gain from efforts to improve the energy
efﬁciency of factories, commercial buildings, and
homes. As construction is relatively labor-intensive,
the job potential is considerable, both in the newbuild sector and in retroﬁtting insulation and more
efﬁcient heating and cooling technology. Similarly,
forest management, afforestation, and reforestation
are labor-intensive and offer the potential for more
jobs across Asia, while helping to sequester carbon
and exploiting the economic potential of wellmanaged forests. Some low-emissions agricultural
practices are also more labor-intensive than
conventional practices, requiring the substitution
of labor for chemicals. In the emerging economies
of Asia, there are signiﬁcant opportunities for
increased employment in the manufacture
and export of low-carbon products such as
low-emissions vehicles, photovoltaic cells, and
wind turbines.
Just as with innovation, “going green”
requires that market failures beyond those arising
from the central environmental problems be
tackled—in this case, market failures afﬂicting labor
markets rather than innovation. If this is done, there
are likely to be widespread beneﬁts for the quality
and quantity of employment and growth. This is
a more subtle argument than the more common
one that investing in projects to introduce and
disseminate cleaner, more environmentally friendly
technologies and products will create jobs. First, it
implies that one should consider more than simply
the jobs in occupations directly associated with
providing environmental services—one common
deﬁnition of “green jobs.” One should go beyond
considering employment created in a narrowly
deﬁned set of environmentally benign industries.
Changing demands for different skills and new
patterns of demand for labor across regions within
countries should also be considered.
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Second, policy makers should bear in mind
the adverse consequences of environmental policies
for employment and skills as well as the attractive
consequences. Environmental policies are in part
designed to bring about structural change in
economies, and structural change usually results
in job losses as well as job creation. For example,
if low-carbon technologies replace fossil fuels in
the energy sector, jobs may be created in the solar
and wind power sectors but destroyed in coal
mines. If forests are managed as carbon sinks and
centers of biodiversity, jobs may be created in forest
management but destroyed in the lumber industry.
Instead of focusing on the gross number
of green jobs created, it would be more useful to
consider the net labor market effects of introducing
low-carbon growth policies. The sectoral and
regional location and skill requirements of the new
jobs created can be compared with the location and
skill needs of the jobs destroyed to assess the extent
of structural change required. Policy makers can
then judge whether this is signiﬁcantly more than
the structural change the relevant economy is used
to accommodating. As a result of unleashing market
forces, many Asian economies have undergone
faster structural change within the past 50 years
than will be required by climate change mitigation,
but the pattern of change will be different.
Three main factors are likely to determine
the net labor market effects. First, are measures
adopted to make labor markets work better in
allocating workers and skills to the sectors where
they are most needed—especially the expanding
environmentally friendly ones? Promoting socalled active labor market policies to encourage
the acquisition of skills and to make workers more
mobile between industries and occupations would
help the green transition while enhancing growth
prospects more generally. In many Asian countries,
this would include facilitating the movement
of workers from low-productivity traditional
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agriculture to high-productivity manufacturing
and services.
Second, to what extent is there involuntary
unemployment and what is the reason for
it? If unemployment arises from a deﬁciency
of aggregate demand—in other words, a
macroeconomic market failure—the transition to
green growth is much more likely to lead to net
job creation. In the wake of the most serious global
economic and ﬁnancial crisis since the Second
World War, labor demand is still well below full
employment levels in many Asian countries, even
though Asia has not been as hard hit as Europe
and North America. This was recognized early on
by a number of Asian policy makers, who initiated
green ﬁscal stimuli, notably in the Republic of
Korea and the PRC (Barbier 2010). In circumstances
of full employment, however, the net effect of the
transition to green growth may be reduced overall
labor supply, if real incomes are lower than they
otherwise would be because of higher prices for
carbon-intensive products (Goettle and Fawcett
2009). If involuntary unemployment results from
labor market rigidities such as inﬂexible real wages
or difﬁculties in moving workers from one sector to
another, the transition may exacerbate the impact
of these rigidities. The possible impact of constraints
on real wage adjustment and on inter-sectoral
ﬂows of labor in different regions of the world
have been analyzed by Babiker and Eckaus (2007),
who found that the PRC and India are likely to be
more adversely affected than the US and Europe
by structural changes induced by carbon pricing,
largely because the former need a larger reallocation
of labor to implement low-carbon policy.
Third, are new green technologies more
labor-intensive at prevailing wages, input costs, and
interest rates than those they replace? An increase
in renewable energy supply is a key component
of global and local climate change policies. It
appears that electricity generation from renewable
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energy is more labor-intensive than traditional
fossil-fuel-based electricity supply, certainly per
megawatt and probably per dollar, although there
is uncertainty about how labor requirements are
likely to evolve (Kammen, Kapadia, and Fripp 2004;
Wei, Patadia, and Kammen 2010). Energy efﬁciency
improvements also appear labor-intensive. Carbon
pricing is likely to induce a substitution of labor for
capital and energy more generally, although there
is some debate about the impact on the demand for
capital (see, for example, the discussion in Kemfert
and Welsch 2000). Less is known about the labor
market consequences of other environmental
policies, such as support for biofuels and lowcarbon land use. These are likely to be much more
important in low-income countries than in highincome ones. In the longer run, there is also the
question of how a shift toward technologies that are
more labor-intensive might affect the returns on
investment in capital and hence growth driven by
capital accumulation.
The Asian Experience
There is considerable scope for creating new
jobs in Asia’s transition to green growth. Climate
change mitigation offers opportunities for new
employment in construction, manufacturing,
transport, services, agriculture, and land
management. Matta (2009) notes that, at a time
when unemployment in several developing
countries has been rising, there are greater
beneﬁts from moving toward a greener future by
giving a major thrust to sectors that will generate
employment, create durable assets, and help rebuild
the livelihoods of the poor. Furthermore, since
the advent of the world economic crisis, a greater
focus has emerged on job creation in sectors with
high labor–capital ratios. However, will a similar
number of jobs be destroyed in existing industries,
particularly in high-carbon sectors such as mining,
by climate change mitigation efforts? Or, to put it
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another way, can policy makers ensure that green
growth improves the quantity and quality of
employment by improving the functioning of labor
markets while putting in place stronger climate
change and environmental policies? This section
illustrates the potential for gross green job creation
and the scope for net job beneﬁts.
One problem in assessing the potential
for gross green job creation is the paucity of
quantitative information about green jobs around
the world. This point is made forcefully by the
Global Green Growth Institute (GGGI 2011: 141),
which states: “It is impossible at this stage to get the
current statistics for green jobs, as the concept of
green jobs itself is yet to be clearly deﬁned.” Writing
about the Republic of Korea, it goes on to note:
“ROK has yet to come up with a report on green job
statistics. Existing data does not provide adequate
information to analyze the ever-expanding green
job market in a comprehensive manner.” (GGGI 2011:
142). In the absence of deﬁnitive data on existing
green jobs in Asia, let alone forecasts of their future
growth, one way to assess how much gross green
job creation is possible is to note the extent of
current and future employment in green industries
where this has been estimated and then to gauge
the current extent of environmental degradation
and resource use in Asian countries compared with
these benchmarks.
UNEP et al. (2008) suggests that, at a
conservative estimate, there were more than
2.3 million jobs in the renewable energy sector
around the world in 2006, and more in construction,
providing improved energy efﬁciency in buildings,
low-carbon transport, and other environmental
activities. That compares with an employed labor
force globally of about 1.8 billion. It seems unlikely
that the share of green jobs according to the UNEP
deﬁnition is much more than 0.25% of global
employment (although it should be noted that it
excludes employment in traditional agriculture and
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land management that could become greener).
However, UNEP envisages an increase in
employment in the renewable energy sector to
20 million by 2030 with appropriate policies—
a 770% increase compared with expected world
population growth of 20%.
The European Commission’s DirectorateGeneral for the Environment estimates the number
of green jobs by using the OECD–Eurostat deﬁnition
of the environmental goods and services industry
(OECD and Eurostat 1999), which comprises
“activities which produce goods and services
to measure, prevent, limit, minimize or correct
environmental damage to water, air and soil, as
well as problems related to waste, noise and
eco-systems. This includes technologies, products
and services that reduce environmental risk and
minimize pollution and resources.”
On this basis, green jobs constitute about
1.7% of total paid employment in Europe (European
Commission 2007). This is higher than the UNEP
approach would suggest.
The Pew Center, using data about individual
companies, estimated the clean energy economy of
the US to account for about 0.5% of all US jobs (Pew
2009). Its deﬁnition of the clean energy economy
covers ﬁve categories: clean energy, energy
efﬁciency, environmentally friendly production,
conservation and pollution mitigation, and training
and support.
Although there is no generally accepted
deﬁnition of green jobs in the Republic of Korea
yet, the environment industry is thought to be
responsible for about 1.6% of total employment,
of which about 45% are directly employed in green
jobs (GGGI 2011).
UNEP et al. (2008: 23) pointed out: “Green
employment has gained an important foothold in
the developed world, but with the major exception
of PRC and Brazil, it is still quite exceptional in
most developing countries.” So for lower-income
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countries, there is likely to be at least the potential
to increase employment in green jobs by at least
0.5% of their labor forces—and more if European
levels of environmental goods and services
production are reached. However, this is likely to be
an underestimate, for two reasons. First, it does not
take into account the need for countries, including
those in Europe as well as Asia, to increase their
efforts to mitigate and adapt to climate change.
Second, it does not take into account the need
for many Asian countries to bring about bigger
structural change to achieve green growth because
they start from a position where environmental
needs are greater.
Studies have also illustrated the scope
for green job creation in Asia. For example, the
Global Climate Network sponsored case studies
in a number of countries at different levels of
development under the title Low Carbon Jobs
in an Interconnected World (Global Carbon
Network 2009). In the Indian study by Upadhyay
and Pahuja (2010), the authors investigated the
employment potential of the renewable energy
industry, especially wind and solar power. The
study focused on direct employment effects and
did not consider second-round effects of expanding
renewable energy supply through macroeconomic
channels. The authors estimated the number
of jobs that would be created per megawatt of
energy generation capacity for a range of different
technologies under various assumptions, drawing
on India’s National Action Plan on Climate Change.
Such estimates are likely to show a bigger contrast
between renewable and traditional energy than do
estimates of jobs per dollar spent, because the cost
of an extra megawatt of generating capacity is likely
to be higher. There is a high degree of uncertainty
about the employment needs of different
renewable technologies, the authors acknowledged,
but they concluded that extra employment would
be a key co-beneﬁt of a growing renewable sector
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in India – of the order of up to half a million jobs
in wind and solar by 2020 and potentially up to
10 million jobs eventually in biofuels. Solar power
looked more attractive than wind, because it is
more labor-intensive and better able to meet
India’s requirements for small-scale, off-grid power;
biomass, green transport, and public works in
water and forest management also appeared to be
effective ways of achieving both employment and
environmental objectives.
This echoes Matta (2009), who argued that
spending an additional $4 billion on forestry-related
projects in India, through the mechanisms of the
National Rural Employment Guarantee launched
in 2005, could generate 1.5 billion person-days of
employment, amounting to 8 million–
10 million (part-year) jobs. Upadhyay and Pahuja
(2010: 9) explicitly ruled out job losses in fossilfuel power generation, believing that “investment
in fossil fuels is going to be a mainstay” of the
Indian economy, at least in the near term, given the
need to expand the availability and reliability of
electricity supplies. This, together with an implicit
assumption of surplus labor, allows the authors to
dismiss job displacement as an issue. However, the
Global Climate Network study of the PRC, while
noting the potential from increased employment in
renewables, emphasized the potential employment
losses from the planned sharp reduction in the
energy intensity of PRC industry. The shift of the
PRC economy toward services and away from heavy
industry might generate more than enough jobs to
compensate, however.
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Carbon mitigation strategies can create
employment through agriculture and forestry—
afforestation, reforestation, improved management
of natural forests, conservation, watershed
protection, agroforestry, and urban forestry, among
others. Deforestation rates are high in most of Asian
countries (Figure 4.5). Nair and Rutt (2009) argue
that providing employment in forestry activities
would have the advantage of:
1 slowing down deforestation and degradation;
2 augmenting carbon sequestration through
increased tree planting and improved
management of forests; and
3 reducing the frequency and intensity of forest
ﬁres through better management.
Table 4.3 provides opportunities for job
creation in key sectors. However, not all jobs
created by the transition to green growth will be
high-productivity: part of the beneﬁt will be the
creation of low-productivity jobs for those who
would otherwise have no paid employment. As
Upadhyay and Pahuja (2010: 19) write about India,
“jobs like that of unskilled labor in biofuel and
biomass production could be numerous but of low
quality as they barely provide subsistence wages
and have difﬁcult work conditions.” They suggest
that environmental activities under India’s National
Rural Employment Guarantee Act, 2005, could
be particularly beneﬁcial in creating jobs for the
unskilled, a point echoed by Matta (2009) (Box 4.5).
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Box 4.5

Mahatma Gandhi National Rural Employment
Guarantee Act, India

The National Rural Employment Guarantee Act is a
rights-based parliamentary act of 2005 in India. It legally
guarantees 100 days of employment to the poor in rural
areas. It is the ﬁrst nationwide employment scheme of
this kind. The act is signiﬁcant in three ways: it aims at
eradicating acute poverty in villages by ensuring that
the poorest of the poor are given sufﬁcient employment;
it aids in empowering local governments, as the act’s
implementation is vested with them; and it supports
activities that create productive assets that could make
villages self-sustaining. During 2006–2007, more than
100,000 villages implemented the scheme, each spending
on average $20,000. Since April 2008, the act has been
extended to all 596 districts in the country (Ministry
of Finance 2009) and has an annual budget allocation
of about $6 billion. As of April 2009, about 45 million
workers, half of them women, were provided employment
under the act (Ministry of Rural Development 2008).
Enhancing the natural resource base in rural
areas is among the main activities of the act and it is
regarded as the world’s largest ecological restoration
program. Many villages have already beneﬁted from its
support to water conservation programs—critical in
rain-fed areas of India, which sustain 40% of the nation’s
population.
However, a key criticism facing the act is the
insufﬁcient attention given to the sustainability of the
employment opportunities generated (Matta 2009). In
view of the target-based approach, implementation of the
act emphasizes easily implemented works such as road
building. Currently, activities related to tree plantation
and drought-prooﬁng account for about 8% of the
act’s funding, but forestry could be included to a larger
extent to help trigger broader economic growth. Indeed,
the National Forest Commission has recommended a
substantial increase in the allocation of funds to
forestry and watershed operations, to reach 20% of
Rural Development Program funding.
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Table 4.3

Opportunities for Job Creation from Green Policies

Energy

Industry

Transportation

Buildings

Agriculture

Forestry

Green potential

Green job progress
to date

Long-term green
job potential

Renewables

Excellent

Good

Excellent

Carbon capture and storage

Fair

None

Unknown

Steel

Good

Fair

Fair

Aluminum

Good

Fair

Fair

Cement

Fair

Fair

Fair

Pulp and paper

Good

Fair

Good

Recycling

Excellent

Good

Excellent

Fuel-efﬁcient cars

Fair to Good

Limited

Good

Mass transit

Excellent

Limited

Excellent

Rail

Excellent

Negative

Excellent

Aviation

Limited

Limited

Limited

Green buildings

Excellent

Limited

Excellent

Retroﬁtting

Excellent

Limited

Excellent

Lighting

Excellent

Good

Excellent

Efﬁcient equipment and appliances

Excellent

Fair

Excellent

Small-scale sustainable farming

Excellent

Negative

Excellent

Organic farming

Excellent

Limited

Good to Excellent

Environmental services

Good

Limited

Unknown

Reforestation/Afforestation

Good

Limited

Good

Agroforestry

Good to Excellent

Limited

Good to Excellent

Sustainable forestry management

Excellent

Good

Excellent

Source: ADB–ADBI study team based on UNEP (2008).

The Asia Business Council has drawn up a
qualitative assessment of how well the countries in
which it has members or activities are performing
in establishing the conditions to create green jobs
(Figure 4.6). It rates the PRC, Japan, and India as the
countries where demand from ﬁrms to ﬁll green
jobs is highest (judging by “green job” postings on
employment web sites and the extent of current
employment in green sectors). Republic of Korea
and Japan rank highest on policies to stimulate the
transition to low-carbon green growth.
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Figure 4.6

Preparing the Ground for the Creation of Green Jobs
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Note: Index scores range from 0 to 4; a higher score means more favorable conditions for green jobs.
Source: Asia Business Council (2009).
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Figure 4.7

Relative Performance in Readiness for Green Job
Creation: An Index of Green Job Enablers Plotted
against an Index of Green Job Market Demand
High
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Green job market demand

One of the most thorough studies of
green growth and skills so far is International
Labour Organization and European Center for
the Development of Vocational Training (2011),
which attempted to synthesize lessons from the
results of 21 country reviews (including the PRC,
India, Indonesia, the Philippines, Republic of Korea,
Thailand, and Bangladesh). This study argued that
the demand for skills is being affected in three
ways by the transition to green growth.
First, there is induced structural change
across industries, increasing the demand for the
skills speciﬁc to expanding industries such as
renewable energy and reducing the demand for
skills such as those associated with coal-mining.
Many of the expanding industries are likely to be
using new products and processes, reﬂecting the
transition to low-carbon technologies, so the
generic skill requirements of many of the jobs
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created are likely to be higher than average as they
have to allow for assimilation of unfamiliar tasks
and working methods and “learning by doing.”
Second, some new occupations are emerging,
such as photovoltaic panel ﬁtters and carbonfootprint assessors. But there appear to be relatively
few unique green skills.
Third, the content of many jobs in existing
industries is changing to reﬂect the transition to
green growth, such as increasing emphasis on
energy efﬁciency, switching from fossil fuels to
renewable energy, and producing capital equipment
for expanding green industries. The ILO-CEDEFOP
report argued that this third channel is likely to
have the most pervasive effects on the labor market,
particularly in developing countries.
Green jobs appear very diverse in their
skill requirements, the sophistication of the skills
required, and their degree of novelty. Already, skill
shortages are being reported as a factor obstructing
green growth. They appear to result from general
failings in education and training systems and
reﬂect long-standing issues such as the lack of
incentives for employers to invest in developing the
transferable skills of their workforces, the lack of
access to time and ﬁnance for training on the part
of the disadvantaged, and the stickiness of relative
pay rates.
Overall, it appears the scope for gross green
job creation in Asia is substantial—probably on
average at least about 1%–2% of the labor force,
which is enough to make a dent in unemployment
rates but not likely to transform the overall balance
of demand and supply in the labor market. It
is larger in many of the poorer countries in the
region, because of the greater need to improve
environmental conditions and adopt more
sustainable production patterns and because of
the scope for increasing employment in sectors
such as forestry and agriculture, which are more
important in these countries and are often ignored
Low-Carbon Green Growth in Asia

in projections of green jobs. The opportunities for
net job creation through the transition to green
growth depend more on how labor markets work in
individual countries. Some countries in Asia face the
paradox that the opportunities are limited because
their labor markets are already reasonably efﬁcient
in terms of achieving low and relatively stable
unemployment.
According to the ILO’s annual review of global
trends in labor markets (ILO 2011), the labor market
in East Asia has recovered relatively quickly from
the global downturn, with unemployment rates
low by international standards and falling, and high
rates of labor force participation (Table 4.4). The
picture in Southeast Asia and the Paciﬁc is not quite
as encouraging, because a strong rebound in output
has not translated into strong employment growth
and unemployment has eased down only a little.
However, in two other respects, several Asian
labor markets, particularly in the lower-income
economies, suffer disadvantages. First, the labor
force is growing very rapidly in some countries,
particularly India, Indonesia, and the Philippines
(Figure 4.8) among the larger economies, and
it is difﬁcult to generate enough new jobs to
employ all new labor market entrants. Second,
underemployment and vulnerable employment—
own-account workers and unpaid family workers
—are at high levels in several of the poorer countries
of Asia (Table 4.5), so the average incidence of
vulnerable employment is high by world standards.
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Together with the relatively high share of
agriculture (Table 4.6) and traditional activities
in these economies, this suggests scope for
reallocating workers from low-productivity sectors
to other sectors, including environmental services
and climate change mitigation, which have
higher private and social returns. The scope for
improving the quality and productivity of jobs is
illustrated by Asian Development Bank (ADB)(2011),
which documents large differences across Asian
economies. If policy makers in these countries work
to remove the impediments to labor mobility, and
barriers to entry to higher-productivity industries,
that will facilitate the transition to green growth
and reap substantial beneﬁts in the form of new
green jobs with higher productivity than those they
replace.
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Table 4.4

Regional Unemployment Rate Estimates

Region

Conﬁdence
Interval
lower bound

Preliminary
estimate

Conﬁdence
Interval
upper bound

2000

2005

2007

2009

2010

2010

2010

OWorld

6.3

6.2

5.6

6.3

5.9

6.2

6.5

ODeveloped Economies and EU

6.7

6.9

5.8

8.4

8.5

8.8

9.1

10.9

9.4

8.6

10.4

9.1

9.6

10.1

4.5

4.1

3.8

4.4

3.9

4.1

4.3

OCentral and Southeast Europe (non-EU)
and Commonwealth of Independent States
OEast Asia
OSoutheast Asia and the Pacific

4.9

6.3

5.4

5.2

4.8

5.1

5.4

OSouth Asia

4.5

4.8

4.5

4.4

3.9

4.3

4.6

OLatin America and the Caribbean

8.5

7.9

7.0

7.7

7.2

7.7

8.1

OMiddle East

10.6

11.2

10.5

10.3

9.6

10.3

10.9

ONorth Africa

14.1

11.6

10.2

9.9

9.1

9.8

10.5

9.0

8.6

7.9

7.9

7.6

8.0

8.4

OSub-Saharan Africa
Source: International Labour Organization (2011).

Table 4.5

Share of Employment Deemed Vulnerable

Region

OWorld
ODeveloped Economies and EU

Agriculture

Industry

Services

Deemed vulnerable

1999

2009

1999

2009

1999

2009

1999

2009

40.2

35.0

20.6

21.8

39.1

43.2

53.5

50.1

5.6

3.7

27.6

23.4

66.9

72.8

11.1

9.7

OCentral and Southeast Europe (non-EU)
27.0
and Commonwealth of Independent States

20.2

24.5

24.6

48.5

55.2

26.7

20.0

OEast Asia

47.9

36.9

23.8

27.8

28.3

35.3

60.2

50.8

OSoutheast Asia and the Pacific

49.3

44.3

15.9

17.8

34.8

38.0

66.2

61.8

OSouth Asia

59.5

53.5

15.4

18.9

25.1

27.6

81.1

78.5

OLatin America and the Caribbean

21.5

16.3

21.4

22.1

57.1

61.6

36.1

32.2

OMiddle East

22.1

19.1

25.9

26.1

52.1

54.8

36.0

32.7

ONorth Africa

29.2

27.8

20.5

22.5

50.3

49.7

42.1

40.4

OSub-Saharan Africa

62.4

59.0

8.8

10.6

28.8

30.4

79.9

75.8

Sources: ADB (2011); ILO (2011).
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Figure 4.8

Projections of Labor Force Growth:
Change in Working Population Aged 15–64, 2010–2025
200,000

150,000

100,000

50,000

Thousands

0

–50,000
India

Indonesia

Philippines

PRC

Viet Nam

Malaysia

Thailand

Hong Kong,
China

Singapore

Republic
of Korea

Taipei,China

Japan

Source: World Population Prospects; United Nations Population Division; ABC analysis.
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Table 4.6

Shares of Employment by Broad Sector
Economy

ONepal

Sectoral labor productivity
(2005 $ PPP per worker)
Agriculture

Industry

Services

0.5

0.5

0.6

OBangladesh

0.6

1.7

1.1

OCambodia

0.3

1.3

13.4

OKyrgyz Republic

0.8

0.8

0.7

OPakistan

0.9

2.1

2.7

OViet Nam

0.5

2.4

1.8

OIndia

0.5

2.2

4.0

OMongolia

0.9

1.2

1.5

OPhilippines

1.3

6.1

3.6

OIndonesia

0.8

5.4

2.5

OSamoa

1.4

4.1

21.1

OTonga

3.4

2.5

7.8

OSri Lanka

1.5

2.7

4.2

OGeorgia

0.6

5.9

4.4

OBhutan

1.2

5.2

2.4

OArmenia

1.5

7.3

4.0

OMaldives

4.1

4.8

8.9

OPRC

0.9

6.9

4.7

OThailand

0.9

9.6

5.6

OAzerbaijan

1.0

22.2

2.4

OKazakhstan

1.0

3.7

13.0

OMalaysia

6.2

17.9

10.0

ORepublic of Korea

16.7

46.0

23.6

OHong Kong, China

13.4

36.4

60.3

3.4

72.6

48.1

OSingapore
Source: ILO (2011).
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4.3.2
Policy Implications
If governments can promulgate a coherent set of
policies over the next 10 years to promote climate
change mitigation, and convince the private sector
these policies will remain in place over the long
term, then the private sector will create new jobs
across the economy wherever new low-carbon
goods and services are produced. One challenge is to
ensure the incentives are pervasive—across sectors
and regions of the economy, types of enterprise,
and varieties of occupation. Economy-wide carbon
pricing is likely to be the most effective way of doing
this. Policy makers also need to identify barriers to
green employment creation and overcome them.
These include insufﬁcient innovation in low-carbon
activities, slow adoption of new technologies
from other countries, and insufﬁcient attention
to infrastructure needs, particularly in energy
and transport. Some of these barriers will only be
overcome by public intervention via regulation
and consensus building about the future path of
the economy.
Active labor market policies will be
required. Otherwise, when jobs elsewhere in
economies are destroyed, people will be left out
of work. Several higher-income Asian countries
have found ways of managing the labor market
consequences of structural change effectively. In
many countries, public employment programs are
likely to be part of the solution (Lieuw-Kie-Song
and Lal 2010). However, these require adequate
public ﬁnance. Programs should be designed to
encourage permanent employment increases in the
longer term, and thus need to be underpinned by
permanent price incentives to the private sector.
Box 4.6 summarizes the policy conclusions of the
ILO and CEDEFOP.
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Box 4.6

Measures to Equip Developing Countries with
the Skills for Green Growth

Developing countries need special measures to equip
them with the skills for the transition to green growth:
• Capacity building for employers in the informal
economy and micro and small enterprises to enter
green markets in localities where they are
most needed
• Entrepreneurship training and business coaching for
young people and adults to start up green businesses
in conjunction with microﬁnance projects
• Environmental awareness among decision-makers,
business leaders, and administrators as well as formal
and nonformal training institutions
• Capacity building to strengthen social dialogue and
make training more accessible
• Increased capacity of formal education and training
systems and institutions to provide basic skills for all
and raise the skills base of the national workforce,
including improving apprenticeship systems and
building synergies with nongovernment organizations
that provide education and training.
Source: ILO and European Centre for the Development
of Vocational Training (2011).

Policy makers also need to dovetail green policies
with macroeconomic demand management, taking
advantage of periods of unexpectedly low aggregate
demand to employ workers to reduce the backlog
of socially beneﬁcial environmental projects. The
scope for job creation in rural areas should not be
underestimated: managing common resources such
as forests, water catchment areas, and biodiversity
requires labor inputs. So does reducing pollution
from current methods of farming, ﬁshing, forestry
management, water use, and natural resource
extraction.
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4.4
Expansion of Demand

4.4.1
Promoting Growth by Increasing Demand
Increased innovation and the removal of
impediments to the efﬁcient functioning of
labor markets can increase the supply capacity
of economies as well as tackling environmental
problems. However, increased supply capacity
has to be matched with increased demand if
resources are not to remain idle and involuntary
unemployment is not to rise. The ILO (2011: 2) found
that, “In many developing economies, while growth
has rebounded sharply, long-standing decent
work deﬁcits, including widespread vulnerable
employment and working poverty continue to
pose serious challenges, and the crisis has slowed
progress on reducing these deﬁcits.”
Nations can also beneﬁt from developing
a comparative advantage in producing goods and
services for which world demand is increasing
rapidly. If labor markets are working effectively, this
may not increase employment but will raise real
incomes by improving countries’ terms of trade. This
is why well-designed macroeconomic policies in the
short run and industrial policies in the longer term
can generate growth that is both faster and greener.
Macroeconomic policies must stimulate
demand while ensuring that debt-ﬁnanced
spending supports economic activities with high
social returns, including environmental beneﬁts
(Bowen and Stern 2010). Given the degree of
economic slack that still persists in several Asian
nations, this provides an argument for increasing
spending on green projects now, and being ready
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in future to respond to unexpected downturns by
reducing the backlog of green investment projects
that has arisen as more countries adopt more
ambitious environmental targets.
4.4.2
The Asian Experience
Asia has several examples of countries using shortterm macroeconomic policies and longer-term
industrial policies sensibly to stimulate increases in
employment and real incomes while speeding the
transition to greener sustainable growth. However,
the experience has not been uniform.
After the 2008 global slowdown, UNEP
proposed a Global Green New Deal in March 2009,
recommending the expenditure of 1% of global
gross domestic product (GDP) on green initiatives,
to be spent primarily by the Group of Twenty (G-20)
countries, which account for two-thirds of the
world’s population, 90% of global economic activity,
and at least three-quarters of global GHG emissions.
Figure 4.9 shows ﬁscal stimulus spending of
major economies in Asia. A year later, Barbier
(2010: 155) concluded that “only a handful of
economies devoted a substantial amount of their
total ﬁscal spending to green investments.” The
PRC and the Republic of Korea stood out as notable
exceptions. The Republic of Korea ‘Green New Deal’
accounted for nearly all of its ﬁscal response to the
global recession. The PRC apportioned around a
third of its total ﬁscal spending to green measures.”
The Republic of Korea projected substantial
short-run increases in employment from key green
projects under its program—nearly 1 million extra
jobs (Table 4.8) (about 4% of the workforce in an
economy with a total labor force of about 24.37
million). Forestry restoration was projected to be
particularly labor-intensive, with 76.6 jobs created
for every million dollars of additional spending.
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The vehicles and clean energy sectors were
projected to be at the other end of the spectrum,
given their capital-intensive nature, with just
9.6 jobs being created per million dollars in extra
spending.
The Republic of Korea announced its LowCarbon Green Growth vision and strategy in 2008.
It is designed to transform the economy over
2009–2050. Green technology is seen as a source of
jobs and export revenues and the Republic of Korea
plans to increase its share of this global market
from 2% in 2009 to 10% by 2020, supported by
increased innovation, technology transfer, and
greater domestic spending on research and
development (R&D).
The PRC’s 12th Five Year Plan also projects
a change in industrial structure to “green” the
economy and allow the PRC to beneﬁt from
fast-growing international markets for more
environmentally friendly goods and services.
It envisages a shift generally to less carbon-intensive
service industries but also clean-energy vehicles and
inputs to renewable energy production. Already, the
PRC has shown it is possible for Asian countries to
exploit a comparative advantage in manufacturing
to gain world leadership in clean technologies.
On 16 December 2011, The Washington Post (citing
Photon International, Earth Policy Institute, and
Wiley Rein) reported that the PRC’s share of global
solar cell production climbed to almost 48% in
2010, up from about 38% in 2009. Its rise came
largely at the expense of Japanese and German
manufacturers (Japan still won a share of 8.5% and
Taipei,China 12.7%). Two PRC companies, Sinovel
Wind and GoldWind Science and Technology,
accounted for over 20% of the global wind turbine
market in 2010 (GlobalData.com, accessed
10 January 2012).

Low-Carbon Green Growth in Asia

Table 4.7

Projections of the Employment Effects
of the Republic of Korea’s Green Fiscal Stimulus
Stimulus measure

Employment

$ (million)

Expanding mass transit and railroads

138,067

7,005

Energy conservation (villages & schools)

170,702

5,841

Fuel efﬁcient vehicles and clean energy

14,348

1,489

Environmentally friendly living space

10,789

351

River restoration

199,960

10,505

Forest restoration

133,630

1,754

Water resource management

a

Resource recycling (inc. fuel from waste)
National green information infrastructure

16,132

684

16,196

6 75

3,120

270

Total for the nine major projects

702,944

28,573

Total for the Green New Deal

960,000

36,280

Small and midsize dams.
Source: Ministry of Strategy and Finance, Republic of Korea.
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India is also preparing a 12th Five Year Plan
with an emphasis on sustainable growth and
improving energy supply, in part through clean
energy sources (Government of India, Planning
Commission 2011b). By contrast, there is less
emphasis on winning a larger share of expanding
global markets for low-carbon and other greener
products. India has, however, already set up a
variety of national missions to support its National
Action Plan on Climate Change, such as the missions
on solar energy and energy efﬁciency. Some
successes are already evident, such as Suzlon, the
ﬁfth largest wind turbine group in the world with
a global market share of about 8% (Suzlon 2012).
Business leaders have acknowledged that “green
industry could be a very useful tool to promote
economic growth, stimulate job creation as well as
support long-term environmental sustainability”
(Federation of Indian Chambers of Commerce
and Industry [FICCI] 2011: 1). Some commentators
have expressed concern about the ability of policy
makers to deliver fully on the National Action
Plan, partly because of the split of responsibilities
between the all-India and state-level governments,
and partly because the capacity to support new
industries and products is not always sufﬁciently
developed (see, for example, Rai and Victor 2009;
Ockwell et al. 2008).
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Figure 4.9

Fiscal Stimulus Spending Plans (as of July 2009)

25
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Stimuls package as % of GDP
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5

0
Viet Nam

Philippines

Indonesia

Thailand

Malaysia

Singapore

Republic
of Korea

PRC

Japan

Source: Anbumozhi and Bauer (2009).

154

Low-Carbon Green Growth in Asia

FICCI has listed a number of factors impeding
structural change in a green direction, including
inadequate infrastructure, lack of access to clean
technologies and adequately skilled manpower,
lack of funding, and lack of conﬁdence in the
sustainability of demand. This draws attention to
the importance for all countries of well-articulated,
long-term, and credible environmental policies,
especially on climate change.
4.4.3
Policy Implications
As far as macroeconomic policy is concerned, the
PRC and the Republic of Korea in particular have
shown it is possible to fashion ﬁscal stimuli that
accelerate the transition to green growth in a
ﬁscally responsible way. Debt-ﬁnanced ﬁscal
stimuli must be implemented with due regard for
the social returns from additional spending and
should be designed with an exit strategy in mind.
Many—but not all—green projects are particularly
suitable (Bowen et al. 2009).
Project spending must either be temporary—
e.g., catching up with any backlog of green projects
that do not require long preparation, such as
improving the insulation of public buildings and
housing stock—or be underpinned by plans for
ﬁnancing future support from tax revenues.
It is too early to judge the success of the
ambitious plans put forward by some countries, but
the emphasis on drawing on existing comparative
advantages in manufacturing gives grounds for
optimism. It is always difﬁcult to anticipate how
countries’ comparative advantages will evolve, so
picking particular products or sectors as future
winners worthy of government support is perilous.
It is also impossible for all countries around the
world to generate net exports in each expanding
category.
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Policy makers would be well advised to
concentrate on correcting market and policy failures
that could impede the growth of green sectors, in
particular those affecting innovation and labor
markets. Public authorities also need to stop wellestablished ﬁrms trying to discourage new entrants
or new ideas that might challenge their traditional
sources of revenue. Thus, competition policy is an
important aspect of innovation policy.
Environmental pricing is a very efﬁcient way
of providing simple incentives to develop the new
opportunities. This is central, for example,
to recent recommendations (Box 4.7) addressed
to the Republic of Korea by OECD researchers
(Jones and Yoo 2011). They argue that the Republic
of Korea’s ambitious green growth program could
be enhanced by more pervasive carbon pricing.
The unfamiliar nature of many of the
products and industrial processes involved in lowcarbon green growth is likely to inhibit private
ﬁnance unless public agencies are able to reduce
the risk facing private investments by providing
expertise, seed capital, ﬁnance for demonstration
projects, and innovative risk-sharing ﬁnancial
instruments. As one of the biggest risks involved
is political risk—changes in governments’
commitment to green policies, changes in
regulatory regimes, and changes in international
policy—some risk-sharing by the public sector,
for example through public sector investment
institutions, is desirable. International lending
institutions such as ADB also have a key role to play.
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Box 4.7

Recommendations for Mitigating Climate Change and
Developing New Growth Engines in the Republic of Korea

Mitigating climate change
• Introduce market-based instruments as soon as possible
to achieve the 2020 emission reduction target in a costeffective way by ensuring abatement costs are equal at
the margin across all options.
• Put a price on carbon emissions by creating a mandatory
and comprehensive emissions trading system (ETS),
thereby providing a clear price signal enabling appropriate
investment decisions.
• Auction ETS permits and allow them to be banked for
the future and, perhaps, borrowed.
• Introduce a carbon tax in areas not covered by the ETS
and use the revenue, together with that from auctioning
permits, to reduce other taxes.
• Accelerate the phasing out of environmentally-harmful
energy subsidies and ensure that energy prices in each
sector reﬂect the cost of production and distribution.
• Stop earmarking environmental taxes for transport
construction, especially roads.
Creating new engines for growth
• Ensure good framework conditions, including openness
to foreign investment and a strong competition
framework, to facilitate the entry of new ﬁrms and
the exit of ﬁrms in declining industries.
• Enhance ﬂexibility in the labor market and ensure
adequate training of workers.
• Ensure that the spending in the Five-Year Plan for
Green Growth—2% of annual gross domestic product
over 2009–2013—is implemented in a transparent and
effective manner to address market failures.

• Promote innovation in green technologies by increasing
their share of publicly funded research and development
(R&D), focusing on basic research, particularly in areas
related to large-scale projects by the private sector and
in technologies too far from commercial viability to
attract private investment.
• Improve the overall innovation framework by spending
more on basic research; closely linking government
research institutes, universities, and industry; and
reducing the mismatch between human resources and
research spending in universities.
• Encourage the development of renewable energy
resources by removing noneconomic barriers and
establishing a predictable and transparent support
framework with incentives that decrease over time.
• Design the green certiﬁcate program and the green
ﬁnance initiatives carefully to limit the risk of bubbles.
Improving the quality of life through a better environment
• Gradually reduce the level of emissions allowed under
the cap-and-trade program covering air pollutants in
the capital region to improve air quality to the level in
advanced Organisation for Economic Co-operation
and Development countries.
• Increase average fuel efﬁciency standards to reduce
nitrogen oxide emissions.

Source: Jones and Yoo (2011).
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4.5
Innovation

4.5.1
Why Innovation Matters
The transition to low-carbon green growth requires
more innovation, particularly in low-carbon energy
supply but also in the construction sector, transport,
product and process design, urban planning,
agricultural practices, and land management.
New technologies need to be developed that are
less dependent on fossil fuels, and existing
technologies need to be made more efﬁcient.
Production processes need to be reﬁned so that
they are less polluting and resource-intensive.
However, innovation is inhibited by a range
of market failures (Jaffe, Newell, and Stavins 2005),
all capable of slowing the transition. For example,
there are spillovers from new ideas because their
use by those who ﬁrst dream them up does not
prevent their use by others. If someone thinks
of a new way to reduce the use of water in an
industrial process or a new product that is less
carbon-intensive, many other people could use the
new idea in principle. As a result, it is often difﬁcult
to appropriate all the returns on investment in
generating knowledge, so people do not have the
incentive to invest as much. Hence, the returns to
R&D investment are often much greater than the
private returns, perhaps on average by a factor
of four (Jaffe 1986; Griliches 1992; Popp 2006).
The returns to society as a whole from investing
in environmental and energy technology R&D
are likely to be comparable to those in other
ﬁelds (Popp 2006).
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Some approaches to correcting this problem by
creating legally recognized intellectual property
rights (IPR) can give rise to monopoly power for the
original innovators, which can be a market failure
itself. New ideas may be inhibited from spreading.
Second, there can be a tendency to path
dependence of the choice of technologies and
lock-in of high-carbon plant and equipment, with
well-established technologies beneﬁting from
higher productivity because of the experience ﬁrms
have had with them (Unruh 2000; Acemoglu et
al. 2009). A switch to alternative technologies and
the adoption of innovations may be desirable, but
individual ﬁrms may not have sufﬁcient incentive
to undertake them unless conﬁdent that other ﬁrms
will, too. Thus, policy makers have to set credible
incentives over an extended period of time.
If Asian policy makers are to pursue green
growth, they will have to tackle these market
failures that hold back innovation. If they do so, they
will be able reap beneﬁts across the board from
faster technological progress; more rapid adoption
of ideas from other countries; and better adaptation
of new ideas to local needs, endowments of raw
materials, and preferences. As Crafts (2010: 1) notes:
“Strong and sustained technological progress is the
key characteristic of modern economic growth that
distinguished the post-Industrial-Revolution world
from earlier times and is the fundamental force
which has raised living standards over the last 250
years.” Yet, as Crafts points out, many economies
relied more heavily on capital accumulation and the
reallocation of workers from less to more productive
sectors of the economy to fuel their growth in the
past. The scope for Asian economies to continue
along these lines will diminish as populations age,
saving rates decline, and the movement of people
out of rural agriculture into urban industry and
services slows. This can already be observed in
advanced Asian economies such as Japan and
Hong Kong, China.
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The transition to green growth can facilitate
a broader transition to greater reliance
on innovation as a source of sustainable
economic growth.
4.5.2
The Asian Experience
The pattern and pace of innovation in Asia has
been mixed, with some countries leading the world
according to some measures while others have
failed to beneﬁt as much. The absolute level of
annual investment in R&D in some countries such
as the PRC, India, Japan, and the Republic of Korea
is now substantial. However, R&D as a percentage
of GDP varies considerably. The Republic of Korea
and Japan have levels comparable to those of the
US, while the PRC and India are some way behind.
Similarly, the number of scientists and engineers
as a proportion of the population is higher in some
Asian countries (e.g., Japan; Singapore; the Republic
of Korea; and Taipei,China). Among all countries
spending more than $100 million per year on R&D,
some Asian nations have very low R&D spending
as a proportion of GDP: the ﬁgures for Indonesia,
the Philippines, Thailand, and Viet Nam, are
0.25% or less (Figure 4.10).
In some cases, notably Japan, R&D effort has
been high for many years. The Republic of Korea’s
spending has increased rapidly in the past decade,
as has that of the PRC (Figure 4.11). Indian R&D
spending has also been increasing signiﬁcantly.
According to the UN agency WIPO (2011), low- and
middle-income economies increased their share
of global R&D expenditure by 13% between 1993
and 2009, with the PRC accounting for most of
this increase—more than 10 percentage points—
propelling the PRC to be the world’s second largest
R&D spender in 2009.
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Yet most R&D spending still takes place in
high-income countries—about 70% of the world
total. They spend about 2.5% of their GDP on
R&D—more than double the rate of middle-income
economies as a whole. This dominance is also true
if one focuses more narrowly on environmental
innovations, for example in pollution abatement
technologies (Lanjouw and Mody 1996). R&D is only
one aspect of innovation—product, process, and
managerial innovations not captured in R&D and
patent statistics are important, as is the ability to
assimilate and adapt the fruits of R&D elsewhere.
There is considerable scope for many Asian
countries to increase their innovatory activities
in these areas, and tailor the results of innovation
elsewhere to their needs. Water pollution control
technologies in developing countries have tended
to rely more frequently than have air pollution
control technologies on local innovation, because
local conditions are more important in shaping
what these technologies have to do; they are
also less likely to have been patented elsewhere.
Dechezleprêtre et al. (2011) found that the most
common climate-friendly patented innovations
in the PRC and the Republic of Korea included
technologies designed primarily for local markets,
such as geothermal and cement manufacture.
Process innovation can be tailored to the mix of
inputs available to the country concerned: many
Asian countries have abundant supplies of unskilled
labor but are less well-endowed with raw materials
and energy resources.
Part of the impetus for increased innovation
in several Asian countries has already come from
efforts to start the transition to green growth.
Table 4.9 shows how the PRC and the Republic of
Korea, for example, have moved up the rankings for
patenting green innovations.
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Figure 4.10

World Research and Development Spending, 2010
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Figure 4.11

Total Research and Development Spending Relative to Gross Domestic Product
among Major Global Economies—Public, Private, and Nonproﬁt
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Table 4.8

The Leading Countries for Green Inventions
according to Patent Data
Country

1980–2007
Average %
of world’s
inventions

OJapan
OGermany
OUS

2002–2007

Rank

Average %
of world’s
inventions

Rank

20.2

1

20.8

1

19.8

2

17.8

2

15.4

3

14.1

3

OFrance

5.1

4

4.4

5

OUK

4.5

5

4.3

6

OAustralia

3.8

6

2.9

9

OSweden

3.3

7

1.7

13

ORepublic of Korea

3.1

8

5.6

4

OCanada

2.2

9

3.0

8

ONetherlands

2.1

10

1.8

12

OAustria

2.0

11

2.1

11

OItaly

1.9

12

2.3

10

OSwitzerland

1.9

13

1.3

15

OPRC

1.9

14

3.9

7

ODenmark

1.4

15

1.4

14

Total

88.6

87.4

Source: Dechezleprêtre and Martin (2010).

The PRC’s 12th Five Year Plan envisages
increasing R&D expenditure to 2.5% of GDP by
2015 (broadly comparable to the current level
in Germany), focusing on seven key strategic
industries that are at the forefront of the transition
to greener growth: environmental protection and
energy efﬁciency, new types of energy supply, next
generation information technology, biotechnology,
high-end manufacturing, clean-energy vehicles,
and high-technology materials.
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Policy implications
In order for nations to stimulate green innovation
in particular and innovation in general, they need
to have effectively functioning national innovation
systems, as stressed by two of the background
papers to this report (Kumar 2012; Ramanathan
2012). Foxon and Pearson (2008) lay out ﬁve
functions for which such systems are needed:
1 To create and diffuse knowledge
2 To guide and inﬂuence the direction of the
search process among users and suppliers of
technology
3 To facilitate the supply of required resources,
including capital and competencies
4 To create positive external economies
through the exchange of information,
knowledge, and visions
5 To facilitate the formation of markets
The systems comprise institutions
of government and the private sector, and also
regulations and market-based incentives. They need
to focus primarily on correcting the market failures
in the innovation process. The key policy implication
is that countries need to strengthen their national
innovation systems. Policy interventions to promote
eco-innovations need to ensure that the nation has
the capacity not only to produce knowledge but
also the ability to effectively deploy, internalize,
and improve on it. That presents a particular
challenge in poorer countries, in which small and
medium-sized enterprises often have difﬁculty
in assimilating innovations (Ramanathan 2012).
However, some countries in Asia have much better
developed national innovation systems (Kumar
2012); amongst them Japan, the Republic of Korea,
the PRC, and Singapore. Even in these countries,
there is scope for improving the pace and extent of
innovation, as a recent OECD study of the Republic
of Korea’s innovation policy illustrates, emphasizing
the desirability of green investments and services
innovation.
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Innovation in many Asian countries will
rely to a large extent on adapting the outputs
of basic R&D in high-income countries, so the
IPR governing the international diffusion of
innovation is important. At the moment, there are
long lead times when developing-country ﬁrms
try to acquire technology partners, ﬁnance, and
skills (Ramanathan 2012). It is difﬁcult to combine
technologies derived from different sources subject
to different IPR barriers, while potential partners are
reluctant to transfer cutting-edge technologies.
The United Nations Economic and Social
Commission for Asia and the Paciﬁc is tackling this
issue with respect to energy through its Renewable
Energy Cooperation Mechanism for Asia and
the Paciﬁc.
Policy makers have to make a sustained effort
to redirect national innovation systems, because
economies of scale and the higher returns to new
ideas in larger, well-established industries tend to
establish path dependence—ﬁrms will not be able
to break out of their high-emissions paths without
public assistance. This may entail support for
infant green sectors, subsidies, and environmental
pricing. Carbon pricing is an effective tool to direct
innovation towards low-carbon techniques and
products (Popp 2002), and its effects are nondiscriminatory and pervasive.
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4.6
Energy Security

4.6.1
The Two Dimensions of Energy Security
There are two distinct aspects to energy security.
First, ensuring all who need energy have access to
it. This is an element of ensuring social inclusion
and ﬁghting poverty. Second, the objective of
maintaining an uninterrupted supply of energy
in the short, medium, and long term. That requires
a robust energy infrastructure, access to a variety
of primary energy sources and diversiﬁcation of
sources of energy imports to reduce geopolitical
risks. Coordination problems and economies of scale
in the provision of networks such as electricity grids
can impede purely private sector efforts to develop
universal access to high-quality energy supplies.
Government attempts to regulate the energy sector,
maintain low energy prices, and control the rents
from natural resource ownership can introduce
inefﬁciency and even corruption. Energy resource
endowments can therefore bring with them both
market and government failures (Collier 2010).
This is another area where there are potential
synergies between the pursuit of environmental
objectives and other important development goals.
For example, reducing dependence on traditional
biomass can bring down particulate emissions.
Asia has extensive renewable energy resources that
could be further developed while extending access
to energy. Greater use of electricity in the energy
mix allows a variety of primary energy sources to
be used while reducing the number of sites at which
carbon is emitted.
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Developing domestic renewable energy sources
reduces dependence on foreign supplies of energy
while mitigating climate change risks. This has been
one of the major motivating factors, for example,
of the European Unions (EU) ambitious efforts to
increase the contribution of renewable energy from
11.6% in 2009 to 20% by 2020.
4.6.2
The Asian Experience
Both aspects of energy security are important for
Asia. About 60% of the 1.6 billion people around
the world who do not have access to electricity live
in Asia (ADB 2009b). The electriﬁcation rate is only
20% in Cambodia and the Lao People’s Democratic
Republic (Lao PDR) and even lower, at 11%, in
Myanmar. There is a high degree of reliance on
traditional biofuels. In 2006, biomass and waste still
accounted for 24% of energy for ﬁnal use: 49% of the
energy used in the residential sector in the PRC was
derived from this source; in India, the ﬁgure
was 68%.
Earlier in this chapter we discussed some
of the successful initiatives in Asia to tackle this
problem at the grassroots. More broadly, national
energy policies have also facilitated a very rapid
increase in energy supply. According to the US
Energy Information Administration, electricity
supply in Asia doubled between 1999 and 2006
and generation was growing at annual rates of
22.5% in Cambodia, 14.0% in the Maldives, 11.0% in
Afghanistan, 9.5% in Bangladesh, 8.7% in Bhutan,
and 7.9% in Nepal. Rural electriﬁcation has been
very successful in several countries (e.g., Thailand).
However, energy demand has tended to
outstrip domestic supply, notably but not only in
the largest economies. The PRC switched from being
a net coal exporter to be a major net importer in
2009 (Morse and He 2010). The PRC, India, and the
Republic of Korea are among the world’s top ﬁve
oil importers.
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Imported energy has become more important
in the energy mix of most Asian countries and
reliance on fossil fuels is greater than the global
average. Import dependence will rise (Figure 4.12)
unless there is a step change in the exploitation of
domestic energy resources, including renewables.
Concerns about energy security have
led the PRC and India to purchase foreign ﬁrms
owning fossil-fuel resources in other countries.
At the same time, signiﬁcant inefﬁciencies remain
in energy supply, notably electricity. Transmission
and distribution losses have been high in Asia,
amounting to 11% of the electricity consumed in
2006; transmission and distribution losses were
as high as 37% of total consumption in India, 35%
in Bhutan, 32% in Nepal, and 39% in Myanmar
(ADB 2009c).
As the 2009 ADB study showed, one response
has been to stimulate the production of renewables
through various policy measures (Table 4.10). But
so far, these have not made a major impact on
countries’ energy mixes. Of the countries reviewed
in REN21 (2011), Thailand was the only country in
Asia with more ambitious plans (in percentage
points) than the EU to increase the share of energy
from renewables. The pros and cons of nuclear
power are discussed from this perspective in Box 4.8.
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Figure 4.12

Energy Import Dependency in Emerging Asia
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Table 4.9

Low-Carbon Policies in Asia

Country

Feed-in
Tariffs

Renewable
Portfolio
Standards

a

a

Capital
Subsidies,
Grants or
Rebates

Investment
or Other
Tax Credits

Sales Tax,
Energy Tax,
Excise Tax,
or ValueAdded Tax
Reduction

Energy
Production
Payments
or Tax
Credits

Net
Metering

Public
Investment
Loans, or
Financing

Public
Competitive
Bidding

OCambodia
OPRC
OIndia

a

OIndonesia
OPhilippines
OSri Lanka
OThailand
a

Some states/provinces within these countries have state/province-level policies, but there is no national-level policy.
Only enacted policies are included in the table. However, for some policies shown, implementing regulations may not yet
be developed or effective leading to lack of implementation or impacts.
Source: ADB (2009).

Box 4.8

Green Growth and Nuclear Power in Asia

The aspirations of Asian nations to maintain rapid economic
growth, increase households’ and ﬁrms’ access to energy, and
contain rises in the real price of energy raise the question of
what role nuclear power might play. As with renewable energy
sources such as wind, nuclear power is associated with much
lower carbon emissions per unit of electricity than fossil fuel
power generation, even taking into account the design and
construction phases. Capital costs are also much higher
than operating costs, for both renewable and nuclear power.
However, unlike most forms of renewable power generation,
nuclear power can generate electricity continuously (apart
from interruptions for maintenance), thus promising a
more reliable supply to satisfy base load requirements.
Although nuclear power is not renewable, and depends on
ﬁnite resources of ﬁssile material for fuel, known reserves
and technological alternatives (using breeder reactors and
reprocessing) suggest supply constraints are unlikely to bind
as soon as with oil and gas. For such reasons, the nuclear
industry has been anticipating a nuclear renaissance.

That renaissance has been slow in materializing. Since the
Chernobyl incident in 1987, installed nuclear power capacity
has grown at an average rate of only 1.3% per year while
average annual growth in electricity demand was around 3%
per year. In the decade 1996–2006, while total global primary
energy consumption increased by 26%, installed nuclear
power increased by only 15%. Rising concerns about climate
change brought an expansion of nuclear power back onto the
agenda but the tsunami damage that destroyed the reactors
at Fukushima, Japan, on 11 March 2011 led several countries
to review their nuclear plans. Other problems over the years
have included high construction costs, large cost overruns,
concerns about the safe disposal of long-lived radioactive
waste, worries about nuclear proliferation, and fears of
catastrophic malfunctions.

Source: Herberg (2011); Paciﬁc Energy Summit 2012 Summit Papers.
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Figure 4.13

Nuclear Energy Consumption in Asia and the Paciﬁc and the World
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Source: BP. Statistical Review of World Energy June 2011.
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Figure 4.14

Nuclear Energy Consumption in Asia and the Paciﬁc
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Source: BP. Statistical Review of World Energy June 2011.
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Table 4.10

Nuclear Electricity-Generating Capacity 2012

Country

Cumulative
Installed Nuclear
Capacity

Number of
Reactors a

MW

Share of
Electricity from
Nuclear in 2011

Reactors
Under Construction*

%

Capacity
Under Construction
MW

OJapan

44,215

50

18

2

2,650

ORepublic of Korea

20,671

23

35

3

3,640

OPRC

11,816

16

2

26

26,620

OTaipei,China

5,018

6

19

2

2,600

OIndia

4,391

20

4

7

4,824

725

3

4

2

630

OPakistan
OViet Nam

b

4

4,000

OPhilippines b

4

2,400

OThailand

2

2,000

b

OIndonesia

b

OBangladesh b
Asia Total

86,836

118

1

1,000

1

1,000

42

40,964

a

Not all reactors are currently generating electricity; for example, as of 5 May 2012, all of Japan’s “operational” reactors were ofﬂine with
no set date for restart. b Source for each country from http://www-pub.iaea.org/MTCD/Publications/PDF/CNPP2011_CD/pages/countryproﬁles.htm
Accessed May 26th 2012.
Source: Compiled by Earth Policy Institute with capacity and number of reactors as of 13 May 2012 from International Atomic Energy Agency (IAEA),
Power Reactor Information System (PRIS), “Operational & Long-Term Shutdown Reactors,” www.pris.iaea.org updated 13 May 2012; nuclear share
of electricity from IAEA, PRIS, “Nuclear Share of Electricity Generation in 2011,” at www.pris.iaea.org updated 13 May 2012; UK and world totals
adjusted to reﬂect closure of Wylfa 2 reactor, from “Wylfa 2 Bows Out,” World Nuclear News, 26 April 2012; world share of electricity from nuclear
in 2010 from IEA, IEA (2011b: 451).

Figure 4.13 shows the trends in nuclear energy
consumption in Asia. More countries in the region
plan to establish nuclear capacity (notably Viet Nam
and the Philippines) and the PRC’s expansion plans
are particularly ambitious (Figure 4.14). The target
announced by the PRC’s National Energy Bureau
for 2030 is a capacity of 160,000 MW, which would
easily make the PRC the world’s largest producer of
nuclear power (Table 4.11). Sovacool and Valentine
(2010) argue that seven key factors appear to
underpin support for nuclear power development,
especially in India, the Republic of Korea, and
the PRC:
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1 Strong state involvement in guiding economic
development;
2 Centralization of national energy policy making
and planning;
3 Campaigns to link technological progress with
national revitalization;
4 The inﬂuence of technocratic ideology on
policy decisions;
5 Subordination of challenges to political authority;
6 Low levels of civic activism;
7 The inﬂuence of climate policy.
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The future role of nuclear power in Asia’s green
growth is uncertain. Public opinion appears to have
turned against it in Japan, following Fukushima.
But several other countries, particularly the PRC
and India, are likely to press ahead. Countries must
have a strong regulatory capacity if they are to
take this route, given the sensitivity of investment,
cost control, and safety practices to regulatory
incentives. Nuclear power cannot replace fossil
fuels by itself. A portfolio approach has attractions,
increasing the resilience of national energy systems
and promoting energy security.
4.6.3
Policy Implications
Energy supply and energy efﬁciency need major
enhancements in Asia if the continent’s rapid
growth is to be sustainable and access to energy
resources is to be made available to all households.
These are necessary if rapid growth is to be green
and low-carbon, so that it can both continue in the
long term and avoid dangerously high emissions
and climate risks.
The ADB (2009a) study on Improving
Energy Security and Reducing Carbon Intensity
in Asia and the Paciﬁc identiﬁed policy initiatives
which would reap beneﬁts:
1 Reducing price distortions in energy markets,
particularly by removing implicit and explicit
subsidies on fossil-fuel production and
consumption (while introducing more
targeted support for poor households)
2 Scaling up successful pilot projects and local
initiatives in renewable energy
3 Improving the governance of publicsector
energy supply and regulation to improve its costeffectiveness, including by increasing private
sector involvement and competition
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4 Improving regional collaboration on renewable
energy R&D and the adaptation of energy
technologies to Asian circumstances
5 Using new technology such as “smart” grids that
can leapfrog older technologies used in Europe
and North America, and improve energy
efﬁciency by making it easier for demand to
respond to prices and easier to integrate energy
from renewable sources
6 Offering incentives to the private sector to
invest in renewable energy and more energy
efﬁcient capital stock
7 Integrating energy efﬁciency projects more
effectively in the UNs’ Clean Development
Mechanism.

4.7
Towards a New Policy Approach
Low-carbon green growth is an essential strategy
for sustainable development in Asia, improving
living standards, and saving resources. It requires
policies across a wide range of areas to correct
market and policy failures, particularly those arising
from environmental externalities and inadequate
incentives for innovation. Well-designed policies can
improve the productivity of economies, stimulating
growth rather than holding it back, and reducing
the risk of environmental catastrophes. Action is
required in ﬁve broad areas, as summarized in the
matrix in Table 4.11.
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Table 4.11

Key Policy Actions Required

Area of policy

Actions required

Reasons for these actions

Energy sector

Unwinding of energy subsidies; introduction of
pervasive and broadly uniform carbon pricing.

To send a clear signal about the direction of energy
policy; to improve energy efﬁciency and generate
tax revenues to fund other national objectives.

Innovation

Stimulation of locally appropriate innovation in
production technologies, products, and management.
That needs sector-speciﬁc initiatives, including
time-limited public support for low-carbon research,
development, deployment, and diffusion; and more
regional cooperation.

Innovation is a key driver, along with capital
accumulation and skills acquisition, of economic
growth. Asia will be able to rely less in future on very
rapid capital widening, movement of workers from
low-productivity to high-productivity sectors and
“catch-up” with today’s technological leaders.

Resource use

Improvement of incentives for efﬁciency, particularly
in the use of natural resources and the services
provided by the natural environment. The focus must
be on what is appropriate for nations in the longer
term, given the long lives of many investments,
particularly in the energy sector.

Policy makers need to discourage private investors
from locking in inefﬁcient technologies when
they invest, by offering clear signals about the
potentially high returns from the transition to
green growth.

Labor markets

The promotion of labor market mobility and the
acquisition of new skills.

Active labor market policies are needed to facilitate
rapid structural change, including the transition to
a low-carbon economy; that also helps to share the
beneﬁts of green growth more equitably.

Social inclusivity

Integration of the social dimension of growth with
the macroeconomic dimension; mitigating the
adverse impacts on the poor of taking the lowemissions path; using local knowledge to stimulate
appropriate innovation.

Green growth should be pro-poor and pro-job
but will not be so automatically; enhancing
communities’ capacities for collective action should
improve economic, social, and environmental
outcomes across the board.

Source: ADB–ADBI study team.

In all ﬁve areas, no-regrets strategies are
available where the resource costs of action are
relatively small and the likely beneﬁts signiﬁcant,
while dangerous risks are reduced or eliminated.
Beyond those, many investments are likely to
have a high social rate of return and a competitive
private rate of return, especially if environmental
pricing is implemented. The costs of climate
change mitigation could be offset to a very large
extent (and, in some countries, completely) by cobeneﬁts such as faster technological progress, lower
environmental pollution, improved health, better
matching of potential workers with jobs,
and enhanced energy security.
170

However, a number of obstacles need to be
overcome, including the design of efﬁcient policies,
strengthening social safety nets, and the political
challenge of improving governance and overcoming
entrenched economic interests beneﬁting from the
status quo. The danger is that such obstacles will
lead to delay. Asia needs to take vigorous action
now to be a low-carbon leader in the future.
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5.1
Sharing and Learning
from Each Other

Reducing greenhouse gas (GHG) emissions and
tackling climate change are global public goods.
Effective regional and international cooperation are
central to achieving low-carbon societies. Countries
in emerging Asia, some of which are among the
biggest emitters, have an essential role to play
in promoting the global move toward a green
economy, and are well positioned to use regional
cooperation to advance the uptake of low-carbon
technologies, such as renewable energy and energy
efﬁciency, in a cost-effective way. Effective cost
reduction through economies of scale in some Asian
countries would help others to overcome the cost
barriers to widespread deployment if there was free
trade in low-carbon technology goods and services.
Countries will beneﬁt from policies such as energy
efﬁciency standards, labels, and certiﬁcation for
low-carbon goods only if non-tariff barriers in their
trade regime are removed.
Adequate and affordable ﬁnancing is also
possible by mobilizing private capital to fund
climate change mitigation projects. Unifying carbon
markets and increasing the readiness of regional
markets very much depends on establishing
sectoral level GHG greenhouse gas inventories;
strengthening capabilities for monitoring,
reporting, and verifying these emissions at a
national level; and establishing technology hubs
at a regional level. In view of the scale, complexity,
and range of challenges, there are increased
roles for regional institutions such as the Asian
Development Bank (ADB). Regional cooperation can
be a win-win collaboration, as there is increasing
Regional Cooperation for Seizing the Opportunities

recognition among countries in Asia that there are
many areas where the experience and expertise
of other countries, particularly those in East Asia,
could be helpful in meeting their developmental
challenges. Collaboration with neighbors will
strengthen domestic energy reserves and improve
energy security through diversiﬁcation of resources.
Asian countries need a package of measures
including public and private investments in
technological innovations, technological diffusion,
ﬁnancing, regional cooperation through trade,
investment, aid, and new institutions and
governance systems. Speciﬁcally, this chapter
focuses on seizing the market-based opportunities
such as knowledge, trade and investment ﬂows in
low-carbon goods and services (LCGS); [1] non-market
opportunities such as joint research and policy
networking; and ﬁnancing mobilization through
regional cooperation. Following an evidence-based
approach to transforming Asia into low-carbon
green Asia, this chapter will also highlight a few
good examples of policy initiatives taken across
the region for other countries to emulate through
knowledge sharing.

1 Low-carbon goods and services include a range of rapidly growing renewable
energy technologies (such as hydro, wave and tidal power, geothermal, wind, and
biomass), as well as a number of other emerging low-carbon activities (such as
reduced emissions from within the transport, waste management and building
sectors,energy management, carbon capture and storage, and carbon ﬁnance).
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5.1.1
Regional Collaboration on Mitigation
As shown in Figure 5.1, developing Asia can reduce
carbon emissions by 20% to 30% if commercially
available “best practice” low-carbon technologies
are disseminated and used across the region. For
example, among the Asian emerging economies,
the People’s Republic of China (PRC) and India have
been on a consistently high growth trajectory for
years. The PRC has the potential to reduce carbon
dioxide emission by 8.6 gigatons (Gt) by 2015,
while India’s reduction potential is about 1.8 Gt,
if they adopted the ‘best practice’ of low-carbon
technologies (IEA 2007).
It is well documented that, among the
Asian countries, Japan has been in the forefront
of controlling carbon emissions by instituting
appropriate policy measures at the sectoral and
national levels, which can be emulated by other
Asian countries (Anbumozhi 2010; Kim 2011).
Drawing on the experiences of Japan, Asia’s big
emerging economies, such as the PRC, India, and
Indonesia, have begun taking actions in the form
of voluntary targets and policy commitments
to improve carbon efﬁciency (Howes and
Wyrwoll 2012). However, the realization of these
commitments in Asian emerging economies has
varied and is constrained by barriers including a
lack of technological innovation and dissemination,
and a lack of ﬁnance for promoting innovation.
Thus, international funding and technology
innovation and transfer are essential for the success
of mitigation actions in Asia. The region should
enhance its capacity to make better use of existing
institutions, human capital, and funding sources.
The interesting question is what the emerging
economies of Asia can demonstrate to other Asian
economies in terms of instituting proper policy
frameworks for low-carbon green growth, which is
discussed brieﬂy in the following sections.
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Learning from Country Experiences
The similarities among some Asian countries
enhance their opportunities to learn from each
other. Among the common characteristics, factors
such as urbanization measured by percentage
change per annum in urban population and air
pollution in cities are relevant. For example, the
measure of urbanization between 2005 and 2010 for
the PRC was 2.3, for India 2.4, and for the Association
of Southeast Asian Nations (ASEAN) 2.2 (United
Nations Economic and Social Commission for Asia
and the Paciﬁc [UNESCAP] 2011). Hence, discussion
in this section is focused on what developing
Asian countries can learn from the emerging
Asian economies in sectors that have common
characteristics. The creditable efforts of the PRC
have included energy-saving laws and regulations,
working out the implications of the National Energy
Intensity Objective for sectors, and carrying out
annual assessment evaluations, increased public
budgets to encourage energy saving, adjustments
in tax, price and ﬁnancial policies, and eliminating
outmoded, energy-inefﬁcient production capacity.
Policies towards strengthening forest and
wetland restoration and afforestation have been
implemented. Also, research on improving the
carbon sink capacity of forests has been encouraged
with ﬁnancial support from government agencies.
The PRC’s emission reduction methods
seem to be cost-effective. In this context, it is
worth noting the following statement: “What once
seemed unattainable targets to Chinese economic
authorities are now viewed with conﬁdence.
Ofﬁcials have been pleasantly surprised at the rate
of decrease in costs and are now talking conﬁdently
of reaching the high point of the emissions intensity
reduction” (Garnaut 2011, p.11).
The PRC’s afforestation program can be a
good source of learning for Indonesia, which has
serious problems with deforestation. Land use,
land use change and forestry (LULUCF) are center
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Figure 5.1
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stage for climate change discussions in Indonesia.
Changes in these sectors have been strongly
correlated with the country’s emissions trajectory.
It is important to note that over 80% of Indonesia’s
GHG emissions are LULUCF related. While the
government has several plans to reduce GHG
emissions, better forest management will be critical
for reaping the highest social and environmental
beneﬁts from the reducing emissions from
deforestation and forest degradation (REDD+)
program. The potential for achieving such beneﬁts is
very high, if the management of forests is placed in
the hands of those who would push for sustainable
practices. In this context, it may be useful to observe
India’s forest management initiatives, which aim
to strengthen the participation of communities
for the sustainable use of forests. To achieve the
active participation of communities, capacity
building programs to increase the awareness of
local communities in forest conservation have been
implemented at the subnational level, which can be
applied in Indonesia too.
Further, the Government of Indonesia’s
target of making its forests a major carbon sink by
2030 may be difﬁcult to achieve so long as there are
economic gains from carrying out unsustainable
forestry practices, and government reforms such
as land rights to constrain deforestation are weak.
Howes and Wyrwoll (2012) argue that the effective
reduction in the level of deforestation in the PRC
and India, by use of appropriate blends of marketbased and command-and-control instruments,
could have been one of the reasons for the
increased deforestation elsewhere in the region to
meet demand in the region and beyond for forest
products. Thus, the experiences of the PRC and India
in controlling deforestation need to be studied
closely by Indonesia through collaboration. For
example, the PRC in 1978 launched a massive treeplanting scheme that is expected to cover about 400
million hectares, or 42% of the PRC’s landmass, by
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2050 and this would be the biggest human-made
carbon sink in the world (Guardian 2009). Further,
the State Forestry Administration says that in the
past three decades, PRC volunteers planted about
58.9 billion trees across the country (China Daily
2011). These techniques could conceivably be applied
in Indonesia to increase afforestation, provided
Indonesia improves its capacity at local level to
enforce such national policies.
Strict regulation is in place in the PRC for
new vehicles to comply with airborne emission
standards. Further, the PRC promotes the use of
mixed-fuel motor vehicles and has popularized the
use of gas-burning buses and taxis in cities. It has
stepped up resources devoted to coal-liquefaction
projects and encouraged research into alternative
fuels.[2] India has concentrated its efforts on
improving and promoting public transportation,
with long-term plans to ensure the availability
of efﬁcient and convenient public transport for
all. Like the PRC, India is supporting research and
development (R&D) programs on the cellulosic
extraction of ethanol and butanol from agricultural
waste and crop residues.
Just like in the PRC, India has introduced
compressed natural gas (CNG) operated public
transport, including three-wheelers in big cities,
which has signiﬁcantly reduced air pollution.
Government of India in 2004 made it mandatory for
all city buses and auto rickshaws to run on CNG. In
2007, the California Energy Commission found that
CNG reduces emissions by 30% in cars and 23% in
buses compared to gasoline and diesel (Wang and
Huang 2007).
According to a Channel News Asia report
on 18 April 2008, CNG has been increasingly used
by public transport vehicles such as buses and
2 Coal to liquids “results in a fuel with appreciably less (5%–12%) life cycle GHG
emissions than the average US petroleum-derived diesel…Coal and Biomass to
Liquids can produce fuels which are economically competitive when crude prices
are equal to or above $93/bbl and which have 20% lower life cycle GHG emissions
than petroleum-derived diesel” (National Energy Technology Laboratory 2009: vi).
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taxis in Singapore. CNG use has proven to be costeffective in the long run. The Ministry of Transport
of Myanmar passed a law in 2005 which required
that all public transport vehicles—buses, trucks, and
taxis—be converted to run on CNG. The government
permitted several private companies to handle
the conversion of existing diesel and petrol cars,
and to begin importing CNG buses and taxis (Linn
2010). Pakistan had the largest number of motor
vehicles (2.74 million) using CNG within Asia in
2011, particularly in the public transport sector. In
Malaysia, the use of CNG was originally introduced
for taxicabs and airport limousines during the late
1990s, when new taxis were launched with CNG
engines while taxicab operators were encouraged
to send in existing taxis for full engine conversions
(Zusman, Srinivasan, and Dhakal 2012). The practice
of using CNG remained largely conﬁned to taxicabs,
predominantly in Kuala Lumpur and its suburbs, and
Penang only (Bedi 2008).
Asian emerging economies like Indonesia
and Malaysia suffer from heavy trafﬁc congestion
particularly during peak hours. For example,
during 2008, the number of motor vehicles per
kilometer of road was 40 in Indonesia and 83 in
Malaysia; and the number of motor vehicles per
thousand persons was 77 in Indonesia and 334 in
Malaysia (World Bank 2010). Therefore, Indonesia
and Malaysia can learn from the experiences of
the PRC, Pakistan, Singapore, and India, and make
public transportation cost-effective and efﬁcient in
reducing emissions.
Long-term energy policy (2010–2050) in
Indonesia is focused on enhancing the use of
domestic energy resources, minimizing fossil fuel
use, and deploying energy sources such as nuclear
power. In this context, Pakistan’s experience is
worth noting. The energy mix in Pakistan is the
least polluting in the region, with a large share of
hydro, nuclear, and gas. Another important factor
that hinders the planning and implementation
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of energy efﬁciency improvements in industries
in Indonesia is the lack of data and knowledge.
Firms within same industries are reluctant to share
data on energy use levels and patterns, making it
difﬁcult to examine patterns of consumption or
assess precisely the level of savings possible. In
order to support the government’s commitment
towards adopting new and renewable energy,
Indonesia would need to be supported to enhance
its knowledge base. There is an urgent need for
Indonesia to beneﬁt from strengthening regional
cooperation in capacity building.
For Thailand, a key issue is the lack of
knowledge of local governments about the Clean
Development Mechanism (CDM). Thailand can learn
from the experience of the PRC, which has a large
number of CDM projects. The country also needs a
road map toward emissions reduction from cities,
and in this it can learn from Japan, which has used
a back-casting modeling approach to develop its
mid- and long-term road map. The city of Yokohama
provides a good model of a low-carbon city (Nakada
2008). Just like Indonesia, Thailand also needs
support from emerging economies in the region,
such as the PRC and India, with respect to the
collection of adequate data to establish baselines
for emissions in different sectors and to allow
estimates of possible savings at the subnational
level to be calculated.
Although Viet Nam has initiated a National
Target Programme for Climate Change in different
sectors of the economy, its implementation
has not been effective, mainly because of a lack
of appropriate technology development and
deployment, as well as a lack of appropriate
pricing and ﬁnance policies. Also, institutions and
regulatory mechanisms are not strong enough.
Thus, unlike in the PRC and India, both marketbased and command-and-control instruments
appear to be ineffective in controlling emissions in
Viet Nam. Another important issue concerns lack
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of data and information (Srinivasan, Ling, and Mori
2012). Capacity development is an issue, especially
for small enterprises. Improvement in pricing
policies, support for development of clean energy
projects, and provision of incentives for renewables
are required to boost the transition towards
renewable energy use and energy efﬁciency
in Viet Nam.
Malaysia has a national policy for promoting
low-carbon green growth. However, the skills and
technologies that are needed are not sufﬁciently
abundant in Malaysia. Accordingly, capacity
building and technical assistance are vital.
Malaysia’s ‘Look East Policy’ for accelerating and
sustaining economic growth is expected to ﬁll
this gap. For example, cities like Kuala Lumpur
and Penang in Malaysia, which have seen rapid
population growth leading to the emergence of
urban problems, can learn to tackle those problems
effectively from the experience of Singapore (Box
5.1) and Yokohama in Japan. The city level emissions
are mostly from households and transport. The
Yokohama experience emphasizes the need to
combine various aspects such as transport, waste
management, water, where to live, and where to
work to become a green city. New initiatives are still
being taken in Yokohama to facilitate the transition
to low-carbon development, and other cities can
learn from these. One very successful example, in
waste management, has been the Yokohama G30
Plan, which aimed at a 30% reduction of waste
from the 2001 level of 1.61 million tons by 2010.
The goal was achieved early and, as a co-beneﬁt,
CO2 emissions were also reduced by signiﬁcantly
reducing the amount of garbage using a “3R”
policy—reduce, recycle, and reuse. CO2 emissions
in 2006 were reduced by 780,000 tons compared
with 2001 (Shimizu 2008). Based on this experience,
the city administration and planners of Yokohama
have been invited to undertake similar city-level
development work in India.
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Box 5.1

What Can Cities in Emerging Asian Economies
Learn from Singapore on Mitigation?

The Energy Efﬁciency Singapore Program is a key
market-based strategy in mitigating emissions and
addressing climate change. It focuses on supporting
research and development (R&D), raising awareness,
promoting the adoption of energy-efﬁcient technologies
and measures, as well as building capabilities and
expertise. For example, the Building and Construction
Authority introduced Green Mark standards for both
nonresidential and residential buildings in early 2008.
Singapore has shifted toward the use of less carbonintensive fuels, principally natural gas. Efforts are under
way for Singapore’s ﬁrst liquid natural gas terminal to
be ready by 2012. Efforts in promoting renewable energy
such as biomass and solar energy are focused currently
on R&D. Singapore is also one of the few countries in the
world that incinerates almost all of its solid waste. The
electricity from the incineration plants contributes
2%–3% of Singapore’s energy supply. Moreover,
Singapore is increasing the energy efﬁciency of its
transport sector by improving and promoting the use of
public transport; the government plans to achieve a target
of 70% commuters using public transport during rush
hours by 2020. A vehicle quota system and electronic road
pricing are already used to reduce trafﬁc congestion. A
green vehicle incentive scheme to encourage the use of
hybrid and compressed natural gas vehicles introduced a
discount of 40% for purchase from their market value.
Source: Wyes and Lewandowski (2011).
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Market-based instruments
Market-based instruments (MBIs) have the potential
to become a major mechanism for managing a wide
range of environmental concerns (Whitten, van
Bueren, and Collins 2006). They require bringing
market forces to bear on the issue, for instance by
creating a market in externalities such as emissions.
In some countries, a variety of MBIs are being
tested and applied to environmental problems.
As MBIs aim to achieve emissions reductions
where the marginal reductions are cheapest, they
have the potential to achieve efﬁciency gains
compared with more traditional command and
control (CAC) regulatory instruments. Thus, MBIs
can be more pervasive than CAC instruments. Many
countries in the region are considering introducing
carbon pricing and trading schemes, which are
MBIs designed to boost a low-carbon economy
(ADB 2012a).
Cap-and-trade schemes can be used to raise
revenue by auctioning the emissions permits and
recycling the money to environmental projects or
using it to cut income or corporate taxes. There has
been a noticeable shift in favor of tradable permit
programs in the Asia and the Paciﬁc region in recent
years. Asian countries are now at the forefront in
proposing new tradable permit systems, whereas
they lagged behind in the past (Kim 2012). For
example, the Parliament of the Republic of Korea
has voted through the proposal on carbon trading,
but to start at a later date.[3] Though the New
Zealand uncapped Emissions Trading Scheme
covering all sectors and all GHGs was legislated
in 2008, individual sectors of the economy have
different entry dates. While emissions from
stationary energy, industrial, and liquid fossil fuel
sectors entered on 1 July 2010, agricultural emissions
do not enter the scheme until 1 January 2015

3 Source: http://www.bloomberg.com/news/2012-05-02/south-korean-parliamentapproves-carbon-trading-system.html.
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(Government of New Zealand 2009). It is too early
to say how well the scheme has worked. In 2011, the
PRC approved a pilot emissions trading scheme in
seven provincial regions with a view to a national
scheme in 2015.
In 2011, as a market-based emissions
reduction policy measure, India launched a scheme
called Perform, Achieve, and Trade (PAT) to improve
energy efﬁciency. In this scheme, India’s largest
energy users are set benchmark efﬁciency levels,
with trade occurring between participants who
exceed their targets and those who fail to meet
them. The PAT instrument resembles a voluntary
mechanism developed earlier in the PRC, known
as Generation Rights Trading, in which coal-based
electricity generators are assigned tradable quotas
and the efﬁciency of electricity production
is increased.
A carbon tax levied on fossil fuels has been
advocated as a cost-effective instrument to boost
energy security, stimulate economic growth, and
tackle climate change (Howes and Wyrwoll 2012).
Carbon taxes may generate indirect beneﬁts, as the
revenues can be used to reduce income or corporate
taxes, or can be used to support environmental
programs and provide ﬁnance for compensation
measures to lower-income households affected
by the tax. Asian countries have addressed these
issues in their carbon tax strategies, and some have
planned to recycle carbon tax ﬁscal revenue to
support environmental and pro-poor projects.
The Australian Parliament passed the
Carbon Pricing Bill in 2011, which has been effective
from July 2012. Under the scheme, around 500 of
the largest emitters in Australia will be expected
to pay tax on each unit of carbon emitted to the
atmosphere (Howes and Wyrwoll 2012). The
Australian scheme covers a much wider spectrum
of fossil fuel and industrial emissions than any
existing scheme in the world. The carbon price is
to be ﬁxed at A$23 (approximately $24) for 3 years,
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with an annual increase of 2.5% every year for the
following 3 years. From 1 July 2015, the carbon tax
will be converted into an emissions trading scheme.
Thus, it acts like a tax in the ﬁrst phase with an
automatic transition into a market-based trading
scheme. Thus, it is a middle ground and starting
with a ﬁxed price phase may be an attractive option
for many other countries, which are planning to
implement trading schemes for reducing emissions.
Australia’s carbon pricing scheme is the ﬁrst of
its kind in terms of reallocating a substantial
percentage of the revenue back to households
through income tax reductions for lower- and
middle-income earners and increased pensions and
welfare payments. Thus, there is an opportunity
for tax reform in Australia’s carbon pricing scheme.
This can be emulated by developed and developing
economies, which are concerned about the adverse
impacts from carbon pricing on low-income
earners.
In 2005, the Japanese Ministry of
Environment proposed a tax of $28 for each ton
of carbon that would result in tax revenues of
$4.2 billion , which are to be used to support energyefﬁcient buildings, low-carbon technologies for
automobiles, and forest programs. However, the
government is facing pressure to delay, and the
implementation of the taxes is not high on the
political agenda (Shanahan 2012). Major opposition
comes from other ministries and industrial
stakeholders who fear negative effects on
the economy.
India has become the ﬁrst Asian country to
lead the way to control emission with a domestic
carbon tax, while other countries still debated
the issue. As part of the tax, coal, which is used to
generate more than half of India’s electricity, will
be taxed at Rs50 (approximately $1.05) a ton to help
fund clean energy projects. The levy was proposed
in the Federal Budget in February 2010, which
became effective from 1 July 2010. The clean-energy
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levy would be applicable to imported coal too. Thus,
the introduction of a carbon tax is a step toward
helping India meet its voluntary target to reduce the
amount of carbon dioxide released per unit of gross
domestic product by 25% from 2005 levels by 2020
(Ministry of Environment and Forests 2010).
Command and control instruments
Command and control (CAC) instruments are the
most common forms of environmental policies
used in both developed and developing countries.
The CAC approach consists of a “command”, which
sets a standard, and a “control”, which monitors
and enforces the compliance of the regulation.
Those who do not meet the standard are penalized.
Emissions standards can be either performancebased (specifying acceptable emissions limits) or
technology-based (specifying emissions limits
and the technology that must be used). The
advantages of CAC approaches are that they are
more widely understood and effective in emissions
reductions because, unlike some trading schemes,
they are enforceable. Noncompliance in a trading
scheme is also enforceable. These approaches have
disadvantages as well. It is not always possible
to set optimum standards, especially with nonmarketable goods (e.g., air); regulated agencies have
no incentives to reduce pollution beyond the set
standards; penalties for violating standards tend to
be generally too low; and enforcement tends to be
weak. For CAC approaches to be effective, standards
need to be reviewed and revised frequently, but
in practice these measures do not keep pace with
changing market environments (Howes and
Wyrwoll 2012).
Indonesia has implemented CAC
instruments, such as “The blue sky program” and
“Indonesia area trafﬁc control system” to control
the level of air pollutants in urban areas. It has
introduced through Ministerial Decree No. 141/
Men-LH stricter regulations on energy efﬁciency
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and air pollutant emissions to motor vehicles
to comply with Euro II standards (United States
Agency for International Development [USAID]
2007). Nevertheless, peak hour trafﬁc congestion in
cities like Jakarta is very heavy, which emphasizes
the need for further effective actions including MBIs
toward reducing air pollution, such as emissions
taxes, fees, and charges that place a per unit
monetary charge on pollution emissions.
India has extensively used the CAC approach
to bring in laws focusing on various aspects of
corporate governance, including risk management
and listing requirements (Indian Companies
Act, 1956); pollution standards (Environment
Protection Act, 1986); duty of care and the use
of hazardous substances (Hazardous Waste
(Management and Handling) Rules, 1989); waste
management (Municipal Solid Waste (Management
and Handling) Rules, 1999); workers’ health and
safety (Indian Factories Act, 1948); and collective
bargaining rights (Indian Trade Unions Act, 1926).
Over the years, India has particularly used the
disclosure-based regulation to change corporate
behavior and practices. For example, in 2009 it was
made compulsory for companies selling packaged
food to display nutritional information on the
product. “Indian civil society thus has a strong
tradition of working with disclosure; and as a
policy approach, it has been tried and found to be
reasonably successful” (Jairaj 2010: 3) Thus, these
CAC instruments seem to be effective in India,
and can easily be followed by other countries in
the region.
As discussed in previous chapters, countries
in the region are also learning from each other in
bringing forward a green growth element to their
green stimulus programs, such as encouraging
investments in wind farms and installation of solar
panels in households and other ﬁscal measures.
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Environmental information disclosure
Environmental information disclosure in capital
markets is important for promoting investment in
green businesses and technologies. Capital markets
may, in speciﬁc circumstances, provide appropriate
ﬁnancial incentives for investment. Information
about the pollution efﬁciency of a ﬁrm, and its
environmental performance, may act as a signal
of its expected long-term proﬁtability. A ﬁrm’s
performance information, if provided on a regular
basis, is valuable for the market to evaluate the
ﬁrm’s worth. Therefore, governments can harness
the forces of the capital markets by introducing
structured programs requiring the regular release
of information about environmental performance.
The information will help reduce the risks of
investments, protect the interests of investors,
promote environmental transparency, encourage
environmentally responsible investments, and
enhance pollution control. Another example of a
public disclosure mechanism is the Green Rating
Initiative. This generic initiative invites voluntary
participation by stakeholders, for example,
private sector agencies and Non-governmental
organizations (NGOs), to undertake independent
evaluation of the environmental performance of a
ﬁrm. Environmental performance ratings appear
to have a positive impact on regulatory compliance
in several Asian countries. This positive impact is
demonstrated by increases in compliance rates of
24% in Indonesia, 50% in the Philippines, 14% in Viet
Nam, 10% in Zhenjiang, the PRC, and 39% in Hohhot,
the PRC (Hongo 2012).
Though countries can learn from each
other in identifying appropriate institutions and
policies to promote green growth, the pace of
adoption depends on each country’s resources,
including human capital and political will.
Developing countries have speciﬁc problems with
infrastructure development, initiatives for poverty
reduction and sustainable development, training,
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and capacity development. Given the diversity
of countries in Asia and the Paciﬁc, regional
cooperation can be a powerful instrument by which
the leading countries can lift the lagging countries
toward greater technological innovation and
diffusion, which depends on the supply of sufﬁcient
human and physical capital. In other words, by
liberalizing the mobility of skilled personnel and
investment across countries in the region and
beyond, beneﬁts from the innovation and transfer
of environment-friendly technologies can be evenly
spread across the region. Though it may be hard
to conceive, ofﬁcial development assistance (ODA)
can still be another important mechanism for
international cooperation, especially where there
is a shortage of private investment. Traditionally,
ODA has been used by countries for socioeconomic
development, but in recent times environmental
protection has been included. Care needs to be
taken that ODA funds being used for socioeconomic
development are not shared with the funds going
into environmental protection. ODA needs to be
increased from its present level to accommodate
developing countries’ environmental protection
strategies, though it looks difﬁcult with the current
global ﬁnancial situation. Also, the large foreign
reserves in Asia (Table 5.1) could be leveraged for
green research and investment through regional
cooperation (Kalirajan, Anbumozhi, and Singh 2010).
The diversity of the region does not appear
to constrain regional cooperation as the region has
several subregional cooperative agreements, largely
covering ﬁnancial and trade issues. These include,
for example, ASEAN; the South Asian Association
for Regional Cooperation (SAARC); Central
Asia Regional Economic Cooperation (CAREC);
Bangladesh, India, Myanmar, Sri Lanka and Thailand
Economic Cooperation (BIMSTEC); Asia-Paciﬁc
Economic Cooperation (APEC); and the Greater
Mekong Subregion (GMS).
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Table 5.1

Foreign Reserves of Selected Countries

Rank

Country

Foreign Exchange Reserves

1

OPRC

3,254,674

2

OJapan

1,295,839

3

OSaudi Arabia

556,571

4

OUS

537,267

5

ORussian Federation

497,410

6

OBrazil

352,010

7

OSwitzerland

330,586

8

ORepublic of Korea

306,935

9

OIndia

298,739

10

OSingapore

234,104

($ million)

Source: IMF Data and Statistics (2012). http://elibrary-data.imf.org/
DataReport.aspx?c=1449311&d=33061&e=169393
(assessed December 2012).

Generally, subregional groupings such as
the Southeast Asia Network of Climate Change,
have committed to climate change and sustainable
development, as demonstrated in the following
example. At their 2008 SAARC meeting in Dhaka,
the environment ministers adopted an action plan
on climate change. It emphasized the need for
regional cooperation on activities such as capacity
building including the development of CDM
projects and incentives for carbon sinks, exchange
of information on best practices, and sharing the
results of R&D for mitigating climate change. The
action plan can be seen as South-South support
for technology and knowledge transfer (Wyes and
Lewandowski 2011). Also, the growing importance
of South-South investments and aid is important in
tackling the climate change issues, which can not be
underestimated.
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In 2010, the 16th SAARC Summit held in
Thimphu, Bhutan, adopted a policy statement
“Towards a green and happy south Asia” and an
intergovernment expert group was established to
develop policy direction and guidelines for regional
cooperation on the issue. In this context, a study
was commissioned to explore the feasibility of
establishing a SAARC mechanism which would
provide capital for projects that promote lowcarbon technology and renewable energy. The
study emphasized that 10 million trees should be
planted in the region from 2010 to 2015, for instance.
Another recommendation was the incorporation of
materials in educational curricula to promote better
understanding of the science and adverse effects of
climate change. The SAARC Action Plan on Climate
Change, 2009–2011 lists capacity building for CDM
projects; exchange of information on disaster
preparedness and extreme events; exchange
of meteorological data; capacity building and
exchange of information on climate change impacts
(e.g., sea level rise, glacial melting, biodiversity, and
forestry); and mutual consultation in international
negotiations (SAARC Secretariat 2009).
5.1.2
Measurement, Reporting, and Veriﬁcation
Carbon leakage can occur through the movement
of carbon-intensive industries from one country
to another and loss of competitive advantage as
a result of differences in climate policies across
countries. The European Union (EU) and the United
States (US) have been considering the imposition
of tariffs on goods imported from countries
without similar carbon policies. The United Nations
Conference on Trade and Development (UNCTAD
2010) states that carbon leakage has bearings on
national and global emission reduction efforts and
economic development. Though the extent of the
phenomenon and its impacts are difﬁcult to gauge,
carbon leakage can be tackled through corporate
Regional Cooperation for Seizing the Opportunities

governance mechanisms, such as improved
environmental reporting and monitoring.
Developing countries are now urged by
the United Nations Framework Convention on
Climate Change (UNFCCC) to propose nationally
appropriate mitigation actions (NAMAs) and make
their emissions subject to measurement, reporting,
and veriﬁcation (MRV). The Cancun Agreements
facilitated a framework for MRV of NAMAs. During
the Copenhagen summit of 2009, many emerging
Asian economies submitted NAMAs, which are
subject to domestic MRV, reported through national
communications with international consultation
and analysis. The concept of NAMAs is still evolving:
they can be a policy, a program, or a project
proposed voluntarily by a developing country, but
supported and enabled by technology, ﬁnancing,
and capacity building.
There are still many questions surrounding
NAMAs and MRV. For example: how does one arrive
at the baseline year? Should a system be established
based on outcomes or on performance-related
metrics? How can the international system support
national measurement processes for emissions?
What should be the frequency of reporting? Should
domestically funded NAMAs be veriﬁed differently
from internationally funded NAMAs?
To gain knowledge about how NAMAs and
MRV systems operate in emerging Asian economies,
more studies are needed. Wilkes et al. (2011), using
a case study from the PRC, concluded that MRV
systems would be credible when procedures are
encoded in explicit rules for assuring quality
control, with transparency in communication.
The study suggested that to reduce costs and ease
implementation, there should not be too many MRV
systems. Countries such as Japan and the Republic
of Korea, which have an excellent track record
on MRV, can help more intensively other Asian
countries to tailor country-speciﬁc MRVs (Box 5.2).
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It is possible that some countries would
consider any regional MRV organization a threat to
their national sovereignty. Further, MRV systems
involving a large number of countries could lead
to delays in data collection and dissemination.
Nevertheless, there are beneﬁts of implementing
regional MRV, which would facilitate maintaining
a harmonized framework for measuring and
verifying emissions regionally without any
ambiguity.
Wyes and Lewandowski (2012: 29) argue:
“The best platform for introducing a regional
MRV system in Asia would certainly be ASEAN.
The biggest advantage of ASEAN is that it has
already established international structures and
ongoing harmonization of policies. There is also
broad understanding among the member states
regarding climate change issues and related threats.
Additionally, there is an opportunity for greater
involvement of regional institutions like ADB and
ESCAP in the establishment of regional MRV scheme
among its members”.

Box 5.2

Japan’s Efforts to Establish Systems for
Nationally Appropriate Mitigation Actions
in Developing Countries

Japan launched feasibility studies in 2010 to provide
proposals to establish measurement, reporting, and
veriﬁcation (MRV) criteria or standards and methods
for nationally appropriate mitigation actions (NAMAs) in
different sectors in developing countries. Three feasibility
studies were conducted by Japanese private entities:
1 Feasibility Study for NAMA in Waste and Wastewater
Management Sector in Thailand;
2 Feasibility Study on Transportation NAMA in Lao PDR;
3 Feasibility Study on NAMA for Sustainable Peatland
Management in Indonesia.
Japan has proposed a bilateral mechanism that can
promote the transfer and dissemination of low-carbon
technologies, products, and services to developing
countries, and can estimate the effectiveness of GHG
reductions. It can also reﬂect national circumstances
in both the technology transferring and technology
receiving countries.
However, more case studies are needed.
Therefore, the ministry decided to expand its feasibility
study program. It is expected that nearly 30 studies will
be implemented as case studies in various sectors or
activities including NAMAs and REDD+. Japan hopes
these will contribute to deepen understanding among
developing countries and to lead concrete actions.
Source: Government of Japan, Ministry of the Environment (2011).
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5.2
The Role of Free Trade
in Low-Carbon Goods
and Services

Exports of Low-Carbon Goods and Services
International trade facilitates the spreading of green
economy gains across countries. Intra-Asian trade
has been a major contributing factor to East Asian
integration, which has also been boosted through
foreign direct investment (FDI) (Kuroda, Kawai, and
Nangia 2007). Trade and FDI can easily be identiﬁed
as East Asia’s twin-growth engines that have
contributed to strengthening regional cooperation
and a massive reduction in poverty. A key question
is whether Asian countries collectively can
contribute signiﬁcantly to close the gap between
the demand for and supply of LCGS in the region.
In spite of strong East Asian integration,
unfortunately, trade and investment in LCGS are
very low compared with trade and investment in
pollution-intensive products (Mikic 2010). Generally,
average tariff rates of LCGS are higher in developing
countries than in developed countries. Figure 5.2
shows that among the developing countries, the
average tariff is the highest in the least developed
countries. Further, non-tariff barriers or “behindthe-border” constraints, such as lack of proper
infrastructure and institutions, are very high in
developing countries. What is important here is to
provide quantitative measurements to demonstrate
how much each country is losing potential export
income due to the impact of the “behind-theborder” constraints.
Export potential is deﬁned as the maximum
amount that a country can export when there are
no signiﬁcant “behind-the-border” constraints such
as institutional and infrastructural rigidities. The
Regional Cooperation for Seizing the Opportunities

maximum possible output can be estimated from
the actual data using the stochastic frontier gravity
model framework, which facilitates incorporating
the combined effect of the existing “behind-theborder” constraints in the gravity model framework
discussed in Kalirajan (2012). The ratio of actual
exports to the estimated maximum potential
exports shows the loss of potential export income
due to “behind-the-border” constraints.
To measure the impact of regional
cooperation on export potential, the concept of
cooperation has been classiﬁed into the following
categories: (i) a grand regional coalition scenario
(trade without any tariff and non-tariff barriers
between countries within the region); (ii) limited
cooperation scenario (trade without any tariff and
non-tariff barriers at speciﬁed sectoral level, such
as “management of waste and hazardous waste”
rather than covering all LCGS exports within the
region); and (iii) stand-alone scenario (business
as usual, with the existing country-speciﬁc tariff
and non-tariff barriers in the region). Next, the
stochastic gravity model is used to obtain the
potential exports for each of the above categories
of cooperation. Differences in potential exports
between categories show the impact of different
levels of regional cooperation on potential exports.
Using data from the United Nations
Commodity Trade Statistics, World Integrated Trade
Solution, and World Investment Reports, covering
2000 to 2009 within a stochastic frontier gravity
model framework, Kalirajan (2012) estimated
potential exports of the World Trade Organization
(WTO) 153 list of LCGS for eight Asian emerging
economies—the PRC, India, Indonesia, Malaysia,
the Philippines, Singapore, Thailand, and Viet
Nam—under the three cooperation scenarios.
[4]
This analysis highlights the importance of
regional cooperation for increasing the export
potential of these emerging economies in LCGS.
The results shown in Table 5.2 clearly indicate that
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Figure 5.2
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all the selected Asian emerging economies will
enjoy increased export potential, more in the case
of “grand coalition” than in the case of “limited
coalition.” The study also shows that “behind-theborder” constraints, such as poor infrastructure and
inefﬁcient institutions, have created a considerable
gap between actual and potential exports in the
selected economies and have stopped them seizing
market-based opportunities. The gaps between
actual and potential exports of low-carbon green
growth under the grand coalition scenario are
calculated for each year from 2000 to 2009 and
the average export gap for the selected eight Asian
emerging economies presented. The results indicate
the PRC’s gap between its actual and potential
exports is the least, which means that on average
the PRC is able to realize 80% of its potential exports.
Nevertheless, 20% of potential export income
was lost to the PRC due to its “behind-the-border”
constraints during 2000–2009. Singapore is able
to realize 73% of its potential exports, while the
ﬁgure for India is 70%. Viet Nam appears to be
realizing only about 62% of its export potential in
LCGS. The implications are that countries like
Viet Nam have lost about 40% of their potential
exports revenue between 2000 and 2009 due
to their existing infrastructure and institutional
bottlenecks and that there is an urgent need to
eliminate the “behind-the-border” constraints. What
type of institutional framework can eliminate the
“behind-the-border” constraints and thereby the
export gaps across Asian emerging economies to
help them seize market-based opportunities? The
short and sharp answer is free trade in LCGS.
4 “The WTO 153 list refers to the list of commodities speciﬁed in the Annex to WTO
document JOB(07)/54 of 27 April 2007. This document concerns a non-paper by
Canada, the European Communities, Japan, Korea, New Zealand, Norway, the
Separate Customs Territory of Taipei,China, Penghu, Kinmen and Matsu, Switzerland
and the US, presented pursuant to the continued work under paragraph 31 (III) of the
Doha Ministerial Declaration (reduction of Customs tariff rates for environmental
goods). The Annex to this WTO document tables descriptions of commodities as a
basis for negotiations within the context of environmental protection” (Wind 2008)
5 Source: http://www.naftanow.org/myths/default_en.asp.
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5.2.1
Asian Free Trade Agreement in Low-Carbon
Goods and Services
Though Asia is a large market and has huge
foreign reserves, the beneﬁts for technological
advancement in LCGS have not been reaped fully.
East Asia has demonstrated it is possible to grow
with each other’s help, in spite of differences among
governments on certain issues of national pride.
It is high time for the rest of Asia, particularly the
rest of the emerging Asian economies, to take cues
from East Asia and form a grand Asian coalition
with the help of neigbouring countries. The East
Asian experience emphasizes that trade and
investment in goods and services are two important
instruments for regional and multinational
cooperation. Other important factors are good
transport and communication networks and
institutional infrastructure.
The institutional infrastructure needed for
grand cooperation is an Asian free trade agreement
(AFTA) in goods and services that has the best
chance of converging the member nations and
ensuring stable economic growth under free
trade. A political will also exists (Box 5.3). Such
free trade agreements (FTAs) have worked well in
other parts of the world. For example, the North
American Free Trade Agreement (NAFTA) involving
Canada, Mexico, and the United States has made
North American businesses of all sizes more
competitive by providing them with better access to
intermediate inputs and capital sources from across
the continent. The North American Agreement on
Environmental Cooperation commits the NAFTA
partners to work cooperatively to better understand
and improve the protection of their environment.
The agreement also requires that each NAFTA
partner effectively enforce its environmental laws.
[5]
Additionally, the US and Mexico created two
binational institutions. The Border Environment
Cooperation Commission provides technical
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Table 5.2

Potential Exports of Low-Carbon Goods and Services
under Different Scenarios: % increase
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Air pollution control
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2005
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Source: Kalirajan (2012).
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Box 5.3

Political Will for Establishing Asian Free Trade
Area in Low-Carbon Goods and Services

Former Japanese Prime Minister Yukio Hatoyama was
promoting the idea of an East Asian Community, while
former Australian Prime Minister Kevin Rudd proposed
an Asia-Paciﬁc Community. Also, The Republic of
Korea’s President Lee Myung-bak has been mentioning
a New Asia Initiative; and the PRC’s President Hu
Jintao convincingly argued that the PRC is promoting a
Harmonious Asia, while India’s Prime Minister Manmohan
Singh has a vision of a future Asian Economic Community.
Policy makers in Association of Southeast Asian Nations
(ASEAN) have been in the forefront of transforming Asia
into Green Asia by instituting a number of environmentrelated policies at the sectoral, subnational, national, and
regional levels. Given the common objective of promoting
green growth by improving carbon efﬁciency, cooperation
in creating an Asian Free Trade Agreement (FTA) in lowcarbon goods and services low-carbon goods and services
(LCGS) seems likely to be achievable.
Source: ADB–ADBI study team.

support for the development of environmental
infrastructure projects in the U.S.-Mexico border
region.[6] The North American Development Bank
ﬁnances these projects.[7]
A region-wide FTA in LCGS would generate
much greater beneﬁts than the existing Asian
subregional FTAs by increasing market size and
therefore specialization and economies of scale;
facilitating investment and technology transfer; and
simplifying tariff schedules, rules, and standards..
FTAs have the potential to push overall
economic reforms, including trade policy and
energy policy reforms, and they serve as a locking
mechanism for sustaining reforms. Asian FTAs
in LCGS, particularly concerning technology and
intermediate inputs related to energy resources,
could promote integration among countries, and be
6 Source: www.cocef.org.
7 Source: www.nadbank.org.
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powerful instruments for creating and sustaining
peaceful relations. Further, Asian equity markets
have more investment links with the US and Europe
than with Asian countries: this imbalance could be
minimized through FTAs.
5.2.2
Seizing Market- and Nonmarket-Based
Opportunities across Borders
Market-Based Opportunities
Besides the market-based opportunities that would
arise from improved trade and investment through
an AFTA, regional cooperation can bring other
win-win opportunities. For example, regional
energy collaboration, which provides great
opportunities, is important for energy security.
Consider India, which does not have the capacity
to meet its burgeoning energy demand from
domestic sources. By collaborating with Nepal on
hydroelectricity; with Bangladesh and Myanmar
on natural-gas-generated electricity; and with Iran
and Turkmenistan (through Pakistan) on gas, a
country like India may want to consider solving
its energy shortage.
There are already a few energy collaboration
programs in Asia that have been working
reasonably well. For example, Japan has established
energy collaborative projects such as the Energy
Silk Road project involving the PRC, Turkmenistan,
and the Trans-ASEAN gas pipeline network. The
Trans-ASEAN gas pipeline and the ASEAN power
grid projects have been set up to ensure regional
access to gas reserves and greater stability and
security of energy supply. That could also reduce
emissions within ASEAN, if coal is substituted by
gas. Developing a network connecting all ASEAN
countries with high-voltage transmission lines
could not only resolve energy shortages, but bring
revenues from cross-border sales of electricity. For
example, Lao People’s Democratic Republic (PDR)
Low-Carbon Green Growth in Asia

has the potential to increase its renewable capacity,
and export the excess power to its neighbors
Cambodia and Thailand. Viet Nam’s hydropower
potential, which is huge, could also generate
electricity for sale to neighboring countries (Thavasi
and Ramakrishna 2009). Though power grid
interconnection in ASEAN is technically possible, it
is challenging. Nevertheless, such projects have the
potential to integrate the energy markets of East
Asia-ASEAN-South Asia.
Myanmar and Thailand have been
cooperating on natural gas exports. There are other
opportunities for the region in trading natural gas,
as Asia is the centre of the global liqueﬁed natural
gas trade.
Japan and Malaysia have contributed
$308 million on a biofuel joint venture with a target
of producing about 0.2 million tons per year. Nepal
enjoys huge hydropower potential and the excess
hydropower can easily be exported to neighboring
countries. Cross border opportunities for
technological cooperation also exist in bio-energy
sector (Box 5.4) and hydropower (Box. 5.5).

Box 5.4

Cross-Border Opportunities: Small-scale Biogas
Plants under the CDM in Nepal

A registered Clean Development Mechanism (CDM)
project in Nepal involves the placement of up to 1.9 million
small anaerobic digesters to produce biogas in poor rural
communities. The digesters capture biogas from toilets
and animal waste that can be burned to generate thermal
energy for cooking. The capacity of the installed biogas
plants ranges from 1.16 to 2.32 kW. Emissions reductions
result from the replacement of conventional fuel sources
for cooking, such as fuel wood, thus easing the pressure
on local ecosystems containing biomass. The project also
mitigates nitrous oxide (N2O) and methane emissions from
waste, and the remaining bio-slurry in the digesters may
be used instead of chemical fertilizers. So far, 150,000
biogas plants have been installed. The carbon revenue
from the project goes into a fund used by microﬁnance
institutions in rural areas. These organizations can
provide microcredit to cover the up-front cost of biogas
plant construction, enabling the poorest households to
access the technology.
Nepal’s biogas program is regarded as a model
for the successful use of alternative energy for the rural
sector in less developed countries. Nepal has overtaken
the PRC and India in per capita use of biogas plants.
The carbon credits generated for the emissions avoided
are worth about $5 million, and can be bought by rich
countries to offset their emissions. This money can be
invested in clean energy, which would allow Nepal to
trade more carbon credits even in the current climate of
low CDM prices. The PRC and India have a comparative
advantage in manufacturing digesters and countries like
and Bangladesh, Nepal, and Sri Lanka, where the demand
for biogas plants is increasing, provide a good opportunity
for the PRC and India to reap the beneﬁts from their
comparative advantage.
Source: United Nations Convention to Combat Desertiﬁcation (2008).
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Box 5.5

Cross-Country Opportunities: Power Generation

Within Asia, some countries have further potential to
increase energy exports. For example, the Lao People’s
Democratic Republic (Lao PDR) and Thailand have already
implemented several cross-border hydropower trade
projects. Among them, the most notable is the $1.2 billion
Nam Theun 2, the biggest hydropower project in the Lao
PDR. It is the result of a public-private and multilateral
organization partnership. The project started full
generation in early 2010, exporting 1,000 megawatt-hours
(MWh) of electricity to Thailand. It is expected to bring the
Lao PDR $80 million per year in the initial 25 years. In
addition, Xekaman 3, commissioned in 2010, with 250 MW
capacity, is exporting electricity to the Lao PDR and
Viet Nam. The Theun-Hinboun expansion project with
an installed capacity of 60 MW is expected to be
commissioned in 2012 to supply electricity to the Lao PDR
and Thailand. Nam Ngum 2 is another project with 615
MW capacity. It is expected to export electricity to
Thailand in 2013.
Source: ADBI (2011).
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Carbon Markets
Carbon markets provide one potential source of
revenue to ﬁnance low-carbon technology transfer.
In 2008, the global carbon market reached a value
of $126 billion. Imposing a 3% tax on transactions
in that market could mobilize $3.6 billion. If all
developed countries adopted the more stringent
cap-and-trade regimes required to stay within
the 2°C target and auctioned the bulk of permits,
the combination of a higher carbon price and
increased trade could generate far larger revenues
(World Bank 2009a; 2009c). A proposal from the
Government of Norway estimates potential revenue
of $20 billion–$30 billion. No doubt, much will
depend on the degree to which the EU and the US
lower the ceiling for emission quotas (or assigned
amount units) and increase the share of quotas
subject to auction. The strength of the Norwegian
proposal is that it would create a mechanism
that mobilizes ﬁnance for technology transfer
independently of budget decisions in developed
countries by directly tapping carbon mitigation
markets (Government of Norway 2008). Though
there is no universally acceptable formula for
carbon pricing, it is imperative for countries to work
together in a regional cooperation framework to
make carbon markets work.
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Non-Market Based Opportunities
There is a substantial technological and
innovation gap for Asian economies in developing
and adopting clean low-carbon technologies
(Anbumozhi 2008). Many countries in Asia do not
have enough resources to spend on R&D and have
a chronic shortage of scientists, engineers, and
managers with the skills needed. The shortage of
R&D capacity and skilled workforces capable of lowcarbon innovations in developing Asia emphasizes
the importance of regional cooperation in pooling
human capital resources through increasing the
mobility of skilled personnel across countries.
For example, the emerging Asian economies,
through their experiences in promoting LCGS, can
share knowledge of policies and practices with less
developed Asian economies. In this context, it is
worth noting the initiation of the Low-carbon Asia
Research Network (LoCARNet) on 15 April 2012 by
the Government of Japan, which was proposed by
the Government of Japan and the International
Research Network for Low-carbon Societies (LCSRNet) in October 2011 in Cambodia at the ASEAN+3
Environment Ministers Meeting. The network,
which is to be used as a platform for low-carbon
growth in the East Asia Subregion, is composed
of researchers who contribute directly to develop
national low-carbon and green growth policy, and
are involved in the policy-making process and
contribute their knowledge to decision-making
and policy planning. Through the network with
government support, it is expected that knowledge
and experience are shared, research cooperation
related to low-carbon growth is promoted, and
inputs to policy making are provided. This network
should cover the entire Asian region rather than
concentrating on just the East Asia Subregion. The
private sector should be looked to for services such
as training programs for technicians and training
for government personnel (World Bank 2008).
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India, Japan, the PRC, and the Republic of
Korea, which have sufﬁcient human capital to share
with needy countries in the region, should do so
for the development of NAMAs and MRV. Such a
sharing of human capital can be formalized through
LoCARNet. The role of institutions such as Asian
Development Bank (ADB), Asian Development
Bank Institute (ADBI), Climate and Development
Knowledge Network (CDKN), and ESCAP is crucial to
strengthen the activities of LoCARNet to achieve the
common goal of low-carbon green growth in Asia.
The UN climate conference in Durban in
2011 committed countries to developing a legal
framework for mitigation action. The framework is
to be negotiated by 2015 and in force by 2020, and
will require emissions curbs from major economies.
Until the legal framework is negotiated and agreed,
there should be a coordinated effort to have national
legal frameworks prepared and implemented.
The regional bodies need to take the initiative to
maintain consistency across countries, though it
is the task of the UNFCCC. The recently initiated
LoCARNet would be of immense help.
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5.3
International Cooperation
on Innovation and Transfer in
Low-Carbon Goods and Services

Developed countries such as the Group of Eight
(G8) economies should take the leading role in
urging other countries to agree a post-Kyoto deal by
demonstrating their commitment to accelerating
a low-carbon green growth society. At the Doha
climate conference, countries made gradual
progress toward a global framework of reducing
GHG emissions. A global climate change agreement,
to take effect from 2020, should be agreed by 2015.
It is important that the major emerging economies
such as Brazil, India, the PRC, and South Africa are
given an equal seat at the negotiations, though
they all take part in the UNFCCC. The demand for
LCGS from the biggest markets, such as in India,
Indonesia, and the PRC, will drive innovation for
LCGS around the world with enthusiasm. The need
to focus on growth and poverty reduction in the
developing world means required cuts in emissions
will be contingent on ﬁnancial, technical, and
institutional support from rich developed nations.
Nevertheless, the contribution of the domestic
private sector, which provides about 80% of lowcarbon ﬁnance, can not be underestimated. So the
importance of instituting a post-Kyoto regime based
on common but differentiated responsibilities
soon cannot be overemphasized. For example, it is
important to engage countries like India, Indonesia,
and the PRC in building consensus on their national
targets in a progressive manner (Kawai 2008).
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5.3.1
International Assistance for Developing
Nationally Appropriate Innovation
Innovation in and dissemination of low-carbon
technologies on a large scale are needed in Asia
and globally. Large-scale investment in low-carbon
systems is needed: the IEA (2007) estimated that
a worldwide investment of $20 trillion is required
by 2030. Of this, more than half will be required for
developing Asia. As of April 2011, there have been
24 global funds operating with a total pledge of
$30 billion, though the actual spending to that date
was only about $2 billion. Such a big gap shows
there is an urgent need to act. To ﬁll this gap and
generate additional funds, the ﬁnancing has to
come from a variety of sources, including public
and private, bilateral and multilateral, external,
and domestic sources. Bilateral and multilateral aid
agencies, which possess sufﬁcient resources and
technical expertise for promoting green growth,
are well placed to help countries with ﬁnancial
difﬁculties to develop low-carbon systems. For
example, the Green Climate Fund can be of some
help here, but only to the tune of $100 billion a year.
Development partner countries, in conjunction
with the private sector, need to invest in long-term
carbon bonds issued by international ﬁnancial
institutions.
Facilitating collaborations between
businesses, governments, and civil societies
through the establishment of regional low-carbon
innovation centers could be an effective way to raise
awareness and encourage the behavioral changes
needed for a green economy.
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5.3.2
International Intellectual Property Rights Regime
The intellectual property rights (IPR) regime is
important to helping technological innovation by
developing countries from the basic R&D done in
developed countries. At times, it may be necessary
to combine technologies developed in different
countries, which may pose problems due to the
different IPR regimes in those countries. These
problems may inhibit or slow down technological
innovation and adaptation of green technology by
developing countries. A possible solution is regional
cooperation in harmonizing the IPR regimes across
countries. UNESCAP through its Renewable Energy
Cooperation Mechanism for Asia and the Paciﬁc
has been helping developing countries to
overcome IPR issues in energy.
Concerning the smooth transfer of
technology, an important factor is how closely
the national IPR regime is integrated with the
global IPR regime. The experiences of two major
emerging economies in Asia, the PRC and India,
are worth noting. The PRC has striven to conform
to Trade-Related Aspects of Intellectual Property
Rights (TRIPS) and has managed its enforcement
issues with administrative and judicial policies to
assure foreign investors and a growing number of
local IPR holders of the security of their intellectual
property How effectively the central government is
in enforcing IPR policy at every level of government
is an important benchmark for the PRC’s success in
integrating its national IPR regime with the global
regime.
Signing the TRIPS Agreement in 1994
triggered signiﬁcant changes in the IPR related legal
framework in India. Since then, several legislative
and institutional adjustments have been made to
protect IPR.
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Some of the key areas that need attention to
facilitate the smooth transfer of technology are:
1 Strengthening institutional mechanisms—
regulatory, legal, and administrative—for IPR,
through assigning a high priority to legislative
provisions to harmonize the IPR regime with
international laws.
2 Strengthening the public–private R&D interface
by adopting mechanisms such as an innovation
bill to enhance the public R&D base wherein
publicly funded researchers, organizations,
and universities would be incentivized to
commercialize their innovation.
3 Enhancing IPR literacy by disseminating
information to stakeholders.
IPR has been often considered a constraint
on international cooperation on green technology
and a barrier to sharing technical know-how.
Nevertheless, there have been success stories that
suggest joint ventures between collaborators
could provide a solution. A set of energy policy
mechanisms are illustrated in Table 5.3.
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Table 5.3

Intellectual Property Rights Regimes and Low-Carbon Industry Policies
in Selected Asian Countries
Type of economy based
on carbon-intensiveness

Trade in low-carbon goods
and services

FDI

Trade in knowledge
(licensing)

IPR

Low-carbon industrial
policies

Low-carbon
intensive: Lao PDR,
Bangladesh, Nepal,
Cambodia, and
Sri Lanka

Liberal access

Non-discriminatory
investment
promotion

Improve information
flows about public
domain and mature
technologies

Basic protection
and minimum
standards only

Basic education;
reduce entry
barriers, improve
infrastructure

Medium-carbon
intensive: Thailand,
Indonesia, and
Viet Nam

Liberal access

Non-discriminatory
investment
promotion

Improve
information;
limited incentives
for licensing

Wider scope of IPR
protection; employ
ﬂexibilities

R&D support
policies, improve
infrastructure,
reduce entry
barriers

High-carbon
intensive: PRC
and India

Liberal access

Upstream supplier
support programs

Improve
information;
limited incentives
for licensing

Apply full TRIPS

R&D support
policies, improve
infrastructure,
reduce entry
barriers

Domestic policies

Developed-country policies towards emerging Asia
Low-carbon
intensive: Lao PDR,
Bangladesh, Nepal,
Cambodia, and
Sri Lanka

Subsidize public
good-type imports;
free trade

Incentives for
outward ﬂows
exceeding those
for FDI

Subsidize transfer
Forbearance in
of public domain and disputes; differential
mature technologies pricing for exports
of IPR products;
competition policy
assistance

Support for general
low-carbon
technology policies;
public and publicprivate research
facilities

Medium-carbon
intensive: Thailand,
Indonesia, and
Viet Nam

Free trade;
no controls

Incentives equal to
those granted for
own disadvantaged
regions

Assistance in
establishing
joint venture
partnerships;
matching grants

Differential pricing
of public-good type
IPR protected goods;
competition policy
assistance

Support for
general low-carbon
technology policies;
ﬁscal incentives
for R&D performed
in developed
countries

High-carbon
intensive: PRC
and India

Free trade;
no controls

Incentives equal to
those granted for
own disadvantaged
regions

Assistance in
establishing
joint venture
partnerships

Differential pricing
of public-good type
IPR protected goods;
competition policy
assistance

Support for
general low-carbon
technology policies;
fiscal incentives for
R&D performed in
developed
countries

Notes: FDI=foreign direct investment; IPR=intellectual property right; R&D=research and development;
TRIPS=Trade Related Aspects of Intellectual Property Rights.
Source: ADB–ADBI study team.
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Figure 5.3

5.4
Extent of Funding
Needs for Low-Carbon
Green Growth

One of the major constraints discouraging
developing countries from reducing GHG
emissions is the need to ﬁnance climate change
policies, and this has a bearing on regional
cooperation. IEA (2009) estimated that to achieve
a 50% reduction in carbon emissions globally by
2030, an additional investment of $7,585 billion
would be needed (Fig 5.3). Half of this funding is
expected to come from industrialized countries.
Financial investment in clean energy
in developing countries was estimated at
$36.6 billion in 2008, representing an increase
of 27% over the previous year with the PRC
($15.6 billion) and India ($3.7 billion) leading the
way in Asia (UNEP 2009). Developing countries
are unable to meet the large investment needs
with their own resources. Generally, funding
for climate change initiatives can be expected
to come from developed countries, multilateral
ﬁnancial institutions, government funds, and
private ﬁnancial institutions. The multilateral
funding agencies include The World Bank,
regional development banks such as ADB and
the UN agencies. However, the bulk of ﬁnancing
comes, and will continue to come, from the
domestic private sector. Thus, it is necessary for
the nations to work out ways to encourage private
sector funding not only domestically, but also
internationally through regional cooperation.
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Additional Investment Needed for
Emission Reduction by 2030 ($ billion)

Others
$1,705 billion

US
$2,395 billion

Russian Federation
$329 billion
ASEAN $388 billion
Japan $399 billion
PRC
$2,369 billion
Total $7,585 billion

Notes: Sum of US, PRC, Japan, Association of Southeast Asian
Nations (ASEAN) and Russian Federation accounts for 78% of world
total. Additional investment required for achieving 450 ppm scenario
(almost equal to 50% reduction by 2030).
Source: Derived from World Energy Outlook (IEA 2009);
ADB–ADBI study team.
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5.4.1
Major Sources of International Funding for
Low-Carbon Green Growth
The ﬁrst attempt to support developing countries
to mitigate emissions was the CDM, which was
deﬁned in Article 12 of the Kyoto Protocol. It was
designed to help developed countries meet a part
of their emission reduction targets and to assist
developing countries in achieving sustainable
development. The projects of the CDM are awarded
certiﬁed emission reduction (CER) credits, which
can be sold, to industrialized countries that want
to offset their own emissions. A review (UNFCCC
2011) on CDM projects showed they were making
a contribution to sustainable development over
and above the mitigation of emissions. The
sustainable development beneﬁts include increased
employment rates, the reduction of pollution, and
the protection of natural resources. The reviewers
noted that investment ﬂows under the CDM
have been encouraging. However, the transfer of
technologies between countries was found to be
slow and modest. By mid-July 2011, there were over
3,200 projects under way worth $140 billion. About
75% of these projects were in India and the PRC.
Small developing countries have been sidelined in
the CDM so far at 1.5% of the projects and 0.4% of
projected CER volume until 2012. Other problems
with CDM projects include: high transaction costs,
perceived lack of co-beneﬁts, difﬁcult determination
of additionality, and lack of certainty about
post-2012 CERs. So several reforms including (i)
centralized database for baseline data, (ii) sectoral
CDM approach, and (iii) crediting of CERs against
domestic climate policy instruments are proposed.
The bilateral offset credit mechanism (BOCM)
has the potential to supplement CDM and facilitate
effective reductions in emissions, and encourage
adaptation efforts of developing countries (Box
5.6). The key bilateral decisions that would be
taken under the BOCM concern technology choice
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(technology neutral); the project registration and
approval process; MRV methodologies; credit
issuance; accreditation of veriﬁers; and the
provision of funding either public or private. Japan
emphasises that the BOCM is expected to deliver
projects much faster and easier than in the CDM,
which would reduce transaction costs and entice
more private sector investment. It is also considered
to better accommodate the speciﬁc and strategic
needs of the parties than the CDM. In addition,
bilateral cooperation would potentially pave the
way for more engagements by developing countries
in global emission reduction efforts in the future.
At the 2010 Cancun Climate Change
Conference in Mexico, the establishment of a
new Green Climate Fund (GCF) to support climate
change action in developing countries was agreed.
The Cancun Accord recognized the commitment
undertaken by developed countries to provide new
and additional resources for developing countries,
of up to $30 billion for 2010–2012 (so-called “fast
start” ﬁnance).[8]
An independent ﬁnancial organization, the
Global Environment Facility (GEF), is the largest
funder of projects to developing countries and
countries with economies in transition for projects
related to biodiversity, climate change, international
waters, land degradation, the ozone layer, and
persistent organic pollutants. These projects beneﬁt
the global environment, linking local, national,
and global environmental issues. The GEF has
allocated $10.5 billion in grants and leverages
$51 billion in co-ﬁnancing for over 2,700 projects
in over 165 countries until 2011. Through its Small
8 Fast-start ﬁnance refers to the collective commitment agreed by donor countries
(in the Copenhagen Accord in 2009 and Cancún Agreements in 2010) to provide
new and additional resources approaching US$30 billion over the period 2010–2012
to developing countries. This ﬁnance will support a range of actions to reduce carbon
emissions (mitigation), enhance technology development and capacity building,
and help developing countries adapt to the effects of climate change (adaptation).
Developed countries contributing to fast-start ﬁnance include Australia, Canada,
the countries of the European Union, Iceland, Japan, Liechtenstein, New Zealand,
Norway, Switzerland and the United States. Source: http://www.climatechange.gov.
au/government/international/ﬁnance.aspx.
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Box 5.6

Bilateral Offset Credit Mechanism: An Overview

The objective of the Bilateral Offset Credit Mechanism
(BOCM) are as follows: (i) to facilitate diffusion of leading
low-carbon technologies, products, systems, services, and
infrastructure as well as implementation of mitigation
actions in developing countries; (ii) to appropriately evaluate
contributions to greenhouse gas (GHG) emission reductions
(in a much simpler way than Clean Development Mechanism
(CDM) process) – in advanced countries through actions
implemented in developing countries and use those emission
reductions to achieve emission reduction targets of the
developed countries; and (iii) to contribute to the ultimate
objective of the United Nations Framework Convention on
Climate Change (UNFCCC) process by facilitating global
actions for emission reductions or removals.
While designing and implementing the BOCM, the
following aspects need to be considered: (i) emphasizing
environmental integrity and transparency; (ii) maintaining
simplicity and practicality; (iii) promoting solid actions
for global GHG emissions reductions; (iv) avoiding the use
of the BOCM registered projects for the purpose of any
other international climate mitigation mechanisms; and
(v) assisting the adaptation efforts of developing countries
with the conversion of the BOCM into the tradable credit
mechanism.
A key feature of the BOCM is that, unlike the CDM,
it is a decentralized structure with concerned governments
and a joint committee; and provides a broader coverage.
Another important difference in governance between the
CDM and the BOCM is that credits are issued by governments
under the BOCM, while they are issued by the executive board
of the UNFCCC under the CDM.

Thus, international supervision under the BOCM
is minimized to the bare minimum function of providing
guidance for emissions measurement, reporting, and
veriﬁcation (MRV) and accounting rules only. A notable
operational difference is that a third party entity, which does
the validation, will do the veriﬁcation of the same project
under the BOCM, and this is not the case with the CDM. It
is expected that the capacity building component of the
BOCM will help the effective implementation of not only the
BOCM projects, but also the CDM projects and developing
nationally appropriate mitigation actions (NAMAs). For
example, the Ministry of the Environment and the Ministry
of Economy, Trade and Industry (METI) of Japan have been
conducting various seminars, expert advice, and technical
expert invitations to host countries through different
organizations such as the Energy Conservation Center,
Japan; International Center for Environmental Technology
Transfer; and the Japan Coal Energy Center. Measurement,
reporting, and veriﬁcation (MRV) model and feasibility
projects, and BOCM model and feasibility projects selected
by METI involve such activities. The Ministry of Environment
and METI of Japan have selected 36 BOCM feasibility study
projects in 15 countries for the 2012 ﬁscal year. Of these,
30 projects are in the Association of Southeast Asian
Nations (ASEAN) and South Asian Association for Regional
Cooperation (SAARC) regions. Thus, the BOCM provides an
excellent opportunity to strengthen the regional cooperation
efforts in reducing emissions consistently and other capable
countries in the region can emulate the Japanese proposal
of the BOCM.

Sources: Ministry of the Environment, Japan (2012), and Ninomiya (2011).
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Grants Programme, the GEF has also made more
than 14,000 small grants directly to civil society
and community-based organizations, totaling $634
million. During 2009–2010 alone, the GEF ﬁnanced
202 projects for a total of $3.03 billion, investing
$552.37 million in GEF resources and mobilizing
an additional $2.479 million in co-ﬁnancing from
development partners. Of these 202 projects, climate
change accounted for 93 projects. (GEF 2010).
The GEF partnership includes 10 agencies: the
UN Development Programme, the UN Environment
Programme, the World Bank, the UN Food and
Agriculture Organization, the UN Industrial
Development Organization, the African
Development Bank, ADB, the European Bank for
Reconstruction and Development, the InterAmerican Development Bank, and the International
Fund for Agricultural Development.
One way to tackle climate change is to
protect forest cover. An estimated 13 million
hectares are deforested per year, accounting for
about 18% of global GHG emissions. The bulk of such
deforestation is in developing countries. REDD+,
which addresses this issue, is critically important as
a source of international funding for green growth.
Following the Copenhagen Climate Conference
in December 2009, France took the initiative to
host meetings on REDD+ in 2010, known as the
Paris-Oslo Process. At the Oslo Climate and Forest
Conference on 27 May 2010, the REDD+ Partnership
was endorsed by 58 countries, and was endorsed
by over 70 countries at the end of 2011. The REDD+
Partnership is a voluntary, non-legally binding
agreement with the objective to provide a platform
for countries to scale up REDD+ actions and
ﬁnance, and improve the effectiveness, efﬁciency,
transparency, and coordination of
REDD+ initiatives.
Building on the $3.5 billion fast-start
ﬁnancing package for REDD+ announced in
Copenhagen by Australia, France, Japan, Norway,
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the UK, and the US; six countries (Denmark,
Finland, Germany, Slovenia, Spain, and Sweden)
pledged an additional $500 million at the Oslo
meeting, bringing the total package up to $4 billion.
(Government of Australia 2012). In June 2010,
Australia announced it would contribute
A$599 million ($512.95 million) to fast-start
ﬁnancing for climate change, to be delivered
using existing partnerships, mechanisms, and
relationships. This fast start package includes A$146
million ($125.03 million) to the International Forest
Carbon Initiative (IFCI), which was introduced by
the Government of Australia in 2008, to assist
developing countries with REDD+ activities.
With respect to the results obtained, it may be
noted that under the Kalimantan Forests and
Climate Partnership (KFCP), local communities
have started receiving incentive payments –
approximately $450,000 so far until 2011, which
are tied to the delivery of environmental projects.
All seven villages in the project area signed village
agreements that align development goals with
emissions reductions and sustainable development
objectives. Thirty-ﬁve community-based nurseries
grew and planted more than 1.2 million seedlings
in the KFCP area.[9]
Ofﬁcial Development Assistance
Developed countries, especially those in the
Organisation for Economic Co-operation
and Development (OECD), traditionally provide
bilateral aid in the form of grants, loans, and
technical cooperation for the promotion of
economic development and welfare of developing
countries (Hongo 2010). ODA ﬁnancial ﬂows
comprise contributions of donor government
agencies to developing countries and to multilateral
9 Source: http://www.ausaid.gov.au/aidissues/climatechange/Pages/
initiative-international-forest-carbon.aspx.
10 Source: http://www.oecd.org/dac/aidstatistics/developmentaid
reachesanhistorichighin2010.htm.
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Table 5.4

Key ADB Funding Mechanisms for Environmental Projects

Fund
Climate Change Fund (CCF)

The CCF was established in 2008 to provide grant funding for climate-related projects,
research, and development, to assess causes and consequences. Funding is provided for
projects that lead to the reduction of GHG emissions or adaptation to climate change.

Clean Energy Financing
Partnership Facility (CEFPF)

The CEFPF was established in 2007 and provides grant funding to member countries in the
region for improving energy security and transitioning to low-carbon economies, through
cost-effective investments in technologies and practices. In addition to the funds allocated
to CEFPF by ADB, the fund receives contributions from countries such as Australia, Japan,
and Norway.

Asia Paciﬁc Carbon Fund
(APCF)

The APCF was established in 2007 as part of ADB’s Carbon Market Initiative.
The APCF provides ﬁnancial assistance for clean energy projects. The APCF receives funding
commitments from several European countries such as Belgium, Finland, Luxembourg,
Portugal, Spain, Sweden, and Switzerland.

Future Carbon Fund (FCF)

The FCF was established in 2008 and provides funding for projects that will generate carbon
credits for GHG reductions after 2012, to improve energy efﬁciency and renewable energy.

Water Financing Partnership
Facility (WFPF)

The WFPF provides ﬁnancial resources and technical support for water services and river
basin water management.

Poverty and Environment Fund The PEF is a multi-donor trust fund, administered by ADB that promotes mainstreaming of
environmental considerations into broader development strategies, programs, and projects.
(PEF)
Source: http://www.adb.org/themes/climate-change/ﬁnancing.

institutions. In 2010, net ODA ﬂows from members
of the Development Assistance Committee (DAC)
of the OECD reached $128.7 billion, representing an
increase of 6.5 % over 2009.[10]
During just 1998–2000, ODA accounted for
nearly 92% of ﬁnancial ﬂows to the less developed
countries for development initiatives (van Aalst
and Agrawala 2005). ODA is assisting developing
countries to achieve their Millennium Development
Goals through the commitment of the OECD
countries to allocate 0.7% of their GDP by 2015. The
funds addressing climate change are not part of this
commitment. At Copenhagen, developed countries
pledged that $100 billion a year would be available
for developing countries for climate change by 2020;
most of it is likely to come from the private sector.
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Figure 5.4

ADB’s Clean Energy Targets
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5.4.2
Major Sources of Regional Funding for
Green Growth
ADB is a regional development bank that aims to
assist member countries in Asia and the Paciﬁc to
reduce poverty and improve the quality of life for
the people in the region. The Asia and Paciﬁc region
has one third of the world’s poorest people, with
600 million people living on $1 a day or less. ADB’s
funding methods include loans, equity investments,
guarantees, grants, and technical assistance.
Funding for climate change is provided by ADB
through different projects. A number of funding
mechanisms have been devised as shown in
Table 5.4.
In 2005, ADB launched its Energy Efﬁciency
Initiative with the aim of expanding its clean
energy program, enhancing the capacity for ADB’s
operations departments to develop clean energy
projects, and establishing new and innovative
ﬁnancing instruments for clean energy investments
(Figure 5.4). In 2011, ADB achieved clean energy
investments of $2.1 billion, meeting its investment
target of $2 billion annually by 2013,
2 years ahead of schedule (ADB 2012). ADB also
provides support to low-carbon projects in a
range of other sectors, including transport, waste
management, and agriculture.
Private sector participation
The involvement of the private sector is crucial
for energy-efﬁcient technological innovation and
transfer toward promoting green growth, as the
magnitude of the investment necessary to manage
climate change is huge, and the public-sector
and international sources alone cannot meet the
challenge. Particularly, “private ﬁnance plays an
important role for mobilizing funds to developing
countries and its share together with public
ﬁnance is around 60% of total ﬂows to developing
countries from developed countries (2004–2008)
Regional Cooperation for Seizing the Opportunities

(Figure 5.5). This is a much bigger share than
Bilateral ODA (20.31%) and Multilateral (9.01%)”
(Hongo 2010:7).
Regional institutions like ADB and bilateral
institutions like Japan Bank for International
Cooperation have been continuously innovating
ﬁnancial packages to encourage more private
investment in the clean energy sector. ADB has
developed more ﬁnancial products to accelerate
private capital ﬂows into clean energy development.
For example, ADB created a $150 million partial
credit guarantee facility in India in April 2011 to
support foreign and local commercial bank lending
for solar power generation projects.
In 2011, ADB achieved more than its clean
energy investment target of $2 billion per year.
Of this, $895 million (42%) went to the private
sector, whose investment increased by $300 million
compared with 2010 investments. “ADB’s efforts to
intensify private sector involvement in clean energy
development aim to help ﬁll the gap in mitigation
ﬁnancing which, by 2030, can reach more than
$100 billion a year in developing countries”
(ADB 2011: 23).
Private sector participation in green growth
investment can still be increased by reducing the
ﬁnancial risk that may be faced
when the period of investment projects is longer.
In this context, the public-private partnership is an
important instrument, which has shown success in
several cases (Box 5.7). ADB has been an important
player in several public-private partnership
programs in Asia. For example, in May 2011, it
provided Bangladesh a grant of $3.3 million to set up
a Public-Private Partnership Infrastructure Facility
toward supporting the establishment of individual
solar home systems and medium-scale renewable
energy applications in rural areas with no access to
grid electricity (ADB 2009b).
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Figure 5.5

Clean Energy Investment Types and Flows, 2008 ($ billion)
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Figures are adjusted to remove double counting. Investment categories used in
this report are deﬁned as follows: (i) Venture capital and private equity: all money
invested by venture capital and private equity funds in the equity of companies
developing renewable energy technology. Similar investment in companies setting
up generating capacity through special purpose vehicles is counted in the asset
ﬁnancing ﬁgure. (ii) Public markets: all money invested in the equity of publicly
quoted companies developing renewable energy technology and clean power
generation. Investment in companies setting up generating capacity is included
in the asset ﬁnancing ﬁgure. (iii) Asset ﬁnancing: all money invested in renewable
energy generation projects, whether from internal company balance sheets,
from debt ﬁnance, or from equity ﬁnance. Excludes reﬁnancings and short-term
construction loans. Mergers and acquisitions: the value of existing equity purchased
by new corporate buyers in companies developing renewable technology or
operating renewable energy projects.
Source: Derived from Hongo (2012). ADB–ADBI study team.
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Box 5.7

A Successful Public–Private Partnership Project
for Climate Change Mitigation

The Natural Energy Development Company (NED) is the
private sector participant in a public-private partnership
(PPP) solar power project that entails the construction
of a 55 megawatt peak (MWp) solar generation plan in
Central Thailand (73 MWp gross capacity). The project
is Thailand’s ﬁrst large, utility-scale solar power
generating facility.
The project’s main objective is a
demonstration effect of the feasibility and sustainability
of a large-scale private sector solar farm—highlighting
a model that can be replicated by other private sector
investors in Thailand and other countries in the region.
Of all renewable energy sources in Thailand, solar energy
has the most potential, possibly offering more than
50,000 MW of installed capacity. The project is the ﬁrst to
demonstrate this unrealized potential. The project and its
anticipated replication will diversify Thailand’s energy mix
by adding renewable energy capacity, helping the country
to meet its target of obtaining 20.4% of its primary
commercial energy from renewable energy by 2022.
Launched in December 2011, the NED solar
plant in Lopburi was completed in just 18 months, helped
by an ADB long-term loan of $70 million equivalent in Thai
baht, representing 25% of the total loan ﬁnancing. Other
investors included KASIKORNBANK, Bangkok Bank, and
Siam Commercial Bank, while Sharp supplied
540,000 solar panels to the plant.
NED is a joint venture between Hong Kong,
China’s CLP Renewables, Diamond Generating Asia, a
wholly owned subsidiary of Mitsubishi and the Electricity
Generating Public Company, Thailand’s ﬁrst and largest
independent power producer. The plant has signed longterm power purchasing agreements to sell 55 megawatts
to the Electricity Generating Authority of Thailand and
5 megawatts to the Provincial Electricity Authority at a
ﬁxed rate of B8 per kWh in addition to the wholesale tariff
for the ﬁrst 10 years of operations. The ﬁrst electricity
transmission was made in March 2012.
Source: ADB http://www.adb.org/features/solar-success.
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Green ﬁnance as a facilitator
Green ﬁnance refers to the ﬁnancial support for
green growth, the advancement of the ﬁnancial
industry through the development of new ﬁnancial
products, and the improvement of risk management
techniques. “ADB has developed more ﬁnancial
products to accelerate private capital ﬂows into
clean energy development. For example, ADB
created a $150 million partial credit guarantee
facility in India in April 2011 to support foreign
and local commercial bank lending for solar power
generation projects” (ADB 2011: 23). Among the
ﬁnancial intermediaries to promote green growth
ﬁnance, ADB has created several private equity
funds across Asia. For example, in 2003, it invested
$10 million in the FE Global Asia Clean Energy Fund,
which increased to $63.4 million in 2008. In terms
of investments, 10 clean energy projects in India, the
Philippines, the PRC, Singapore, and Thailand were
undertaken. In 2008, it launched the following clean
energy private equity funds with ADB equity of
$20 million to each: the China Environment Fund III,
the South Asia Clean Energy Fund, the MEACP Clean
Energy Fund, and the Asia Clean Energy Fund. In
2009, with ADB equity of $15 million, The Mekong
Brahmaputra Clean Development Fund was created.
In 2010, it started the Clean Resources Asia Growth
Fund and Renewable Energy Asia Fund with the
total equity of $40 million to identify and invest
in private companies to promote green growth
technological innovation and dissemination
across Asia.
Another example is the Republic of Korea’s
Low-Carbon Green Growth Basic Measure, which
focuses on the: “formation of ﬁnancial resources
and capital support for a green economy and green
industry; development of new ﬁnancial products
to support low-carbon green growth; revitalization
of private investment to facilitate low-carbon
green growth; strengthening of the public notice
system on the green management information
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of companies; expansion of ﬁnancial support
for green companies; establishment of a carbon
market, where the rights to emit GHG or results
of GHG reduction and absorption are traded; and
revitalization of business” (Kim 2011).
Various innovative ﬁnancial products
and services from private institutions that have
been around the region already are useful in the
development of capital markets for green growth.
For example, concerning Bangladesh’s industrial
energy efﬁciency, ADB provided a $30 million credit
line plus technical assistance to domestic private
banks to support the introduction of energy saving
technologies in the brick kiln and other targeted
industries.
A strategy that needs to be considered by
developing countries is to use, where feasible, their
own resources to fund green growth, or to seek
assistance from other countries within the region.
Some Asian countries, such as the PRC and those
of ASEAN, while spending large amounts of funds
for green growth, have the capacity also to provide
funding for the needy countries in the region. It is
to be noted that the PRC and Japan are the second
and third largest economies in the world and six
out of the eight countries with the largest foreign
currency reserves are in Asia.
Government’s expanded role in green ﬁnance
Research has shown that public-private ﬁnancial
partnerships are crucial in ﬁnancing green growth.
Governments could act as facilitators and could
monitor green growth and ﬁnancing. Governments
could also play a large part in creating an enabling
environment, providing direction for low-carbon
green growth, and improving the investment
climate for the private sector.
Governments need to encourage private
institutions, including the capital market, to
participate in green ﬁnance. As most green
industries are in the early stages of development
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and need long-term investments to achieve
outcomes, many of these investments are
considered to be of high risk. The sovereign wealth
funds, owned by the governments, can play a
major role in ﬁnancing green growth. Efﬁcient
and consistent policies are necessary for banks to
develop their capacity to provide green ﬁnance.
There has been some increase in support for green
industries in the capital market. Environmental
information provided by ﬁrms will encourage
investors in stock markets.
Countries in the Asian region have taken the
necessary steps to encourage ﬁnancial institutions
to take active part in promoting green growth
through their lending and investment activities. For
example in July 2007, the Ministry of Environmental
Protection of the PRC in association with the
People’s Bank of China and the China Banking
Regulatory Commission introduced the “Green
Credit Policy.” The Green Credit Policy requires PRC
ﬁnancial institutions especially for banks at all
levels to restrict providing loans to high energy
consumption and high polluting companies and
projects but to provide more support to those who
favor energy efﬁciency and CO2 reduction (Matisoff
and Chan 2008).
Through the initiatives of the Ministry of
Finance and Ministry of Environment and Forests,
the banking sector in India has been active in
enhancing the availability of green ﬁnancing.
For example, the Small Industries Development
Bank of India (SIDBI) with the Japan International
Cooperation Agency’s (JICA) extended Line of Credit
for ﬁnancing energy saving projects in micro, small,
and medium-sized enterprises (MSMEs) provides
ﬁnancial assistance to MSMEs (SIDBI 2011).
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The Netherlands Green Fund Scheme
Banks need incentives from governments to
participate in green ﬁnance. The Netherlands Green
Fund Scheme is an example of government support
for bank ﬁnancing to green growth. Green banks
are certiﬁed by the government, and the majority of
major Netherlands banks are designated as green
banks. Projects that are assessed to be sufﬁciently
“green” are awarded a green certiﬁcate, which
qualify for low-interest loans.
Green banks can issue bonds or accept
deposits at rates below the market rate to ﬁnance
green projects. Investors and depositors are
compensated with tax breaks.
Green Bank in the United Kingdom
The UK is setting up a Green Investment Bank with
£1 billion from taxpayers and up to £2 billion from
sales of government assets, with the objective of
investing in green projects such as the development
of LCGS. The initial funding is expected to encourage
private sector money into the green sector: the
chancellor is conﬁdent the bank can generate
£15 billion of green investment from the private
sector. (Harvey 2011).
Green bank proposal in the United States
A green bank proposal with initial capital of $10
billion through the issuance of green bonds by
the US Department of Treasury, with a maximum
authorized limit of $50 billion in green bonds
outstanding at any one time was put forward
in 2009. Unfortunately, the proposal did not
materialize due to the controversial nature of
the proposed energy legislation. Nevertheless,
recently, the Green Bank proposal and a competing
form of ﬁnancing institution, the Clean Energy
Development Authority is being put forward by
both the Republicans and Democrats as a source for
employment generation (Thurston 2011).

Regional Cooperation for Seizing the Opportunities

5.5
An Outlook on
Cooperation Pathways

Low-Carbon Green growth cannot be handled
by any single country effectively, but requires
considerable cooperation across countries in the
region and beyond. Given the strong regional blocks
such as ASEAN, SAARC, CAREC, and APEC, Asia is
in an excellent position to work under a regional
cooperation framework to maximize the marketbased and non-market-based opportunities.
Market-based trade and investment are pivotal
to boost and strengthen regional cooperation.
The analysis in this chapter clearly indicates that
all the selected Asian emerging economies will
enjoy increased export potential in LCGS, more in
the case of “grand regional coalition” than in the
case of either “limited regional coalition” or “standalone business-as-usual” scenario. It is imperative
to implement the regional institutional framework
of an AFTA to help Asian emerging economies to
realize their market-based potential opportunities
in the green economy. An FTA can contribute to
technological innovation in LCGS through sufﬁcient
ﬁnancing for R&D and dissemination.
Capacity building is needed to contribute to
R&D in LCGS, to improve the attitudes of consumers,
producers, and policy makers toward low-carbon
green growth. In this context, established regional
institutions like LoCARNet, ESCAP, and ADB need to
play the coordinating role, in sharing knowledge,
technology, and ﬁnance.
It is necessary to support the establishment
of new and innovative regional private ﬁnancing
mechanisms, especially for risk transfer and
insurance instruments.
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For this to occur, regional R&D efforts are necessary
and these require regional funding with liberal
assistance from countries enjoying large foreign
reserves within Asia. The carbon market in Asia is
fragmented and uniﬁcation of the market under
a grand regional coalition scenario can improve
regional ﬁnancing for green growth.
In order to establish a green economy
based on low carbon emissions and increased
human welfare, it is necessary to have a core set
of indicators that can be used to MRV the progress
of a country moving to a low-carbon economy.
These indicators should capture green growth
and poverty reduction initiatives, beyond the
traditional indicators such as GDP per capita.
International collaboration in this regard will
help in disseminating cost effective low carbon
technologies, develop green industries, and
create jobs. Such actions can also support the
proactive participation of Asian countries in
global negotiations such as those over the
Green Climate Fund.
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6.1
Changing Policy Perspectives
and Strategic Priorities for Climate
Change Mitigation

The emerging economies of Asia have enjoyed
remarkable growth since the 1980s despite
two ﬁnancial crises. If growth follows its recent
trajectory, this will be the Asian century, wherein
Asian gross domestic product (GDP) per capita
income will rise signiﬁcantly, from $6,700 in
purchasing power parity (PPP) terms in 2011 to
$40,800 in 2050. The Asian share of global output
will increase from 27.7% in 2010 to 52.3% in 2050.
Asia will become the major force of global growth.
To accomplish this growth, Asia has to overcome
serious challenges such as poverty eradication and
the reduction of social inequality as well as the need
to halt environmental degradation, such as that
caused by greenhouse gas (GHG) emissions. This
has raised the need to abandon the conventional
economic model of development, to be replaced by a
low-carbon green growth model wherein the Asian
values of enhancing social cohesion, preserving
ecological equilibrium, and creating material wealth
become key components. This transition has started
in Asia. Spurred by rising expectations, a number of
emerging economies have grasped the challenges
and opportunities of moving to low-carbon green
growth. This book analyzes the critical policies and
recommends practical and concrete actions that can
help countries do more and do better.
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6.1.1
Motivations for Low-Carbon Green Growth
The convergence of climate change and economic
and social challenges is the result of the scale and
patterns of economic growth. The policy-making
landscape in Asia has therefore changed. Policy
actions to mitigate climate change and accelerate
green growth have gained particular momentum
since 1997, when the Kyoto Protocol was signed.
The 2012 Doha Climate Gateway, agreed at the
United Nations climate talks, demonstrated
emerging Asia’s resolve to move forward to limit
GHG emissions and conceded the need for a legally
binding framework. Two of the key elements of the
2011 Durban platform were to quantify emissions
reduction targets and implement actions by a
target year, but actionable policy measures are
already being developed and will advance further
before and after speciﬁc target dates. Nationally
appropriate mitigation actions (NAMAs), as
reported in national communications, at the end of
2012, amounted to some 400 policy announcements
that vary widely in stringency, scope, and mix
(Figure 6.1). In most of emerging Asia, there are
regulations on renewable energy supply and energy
efﬁciency. However, where regulatory frameworks
exist, they often do not target emissions directly
but achieve emissions reductions as co-beneﬁts of
economic, environmental, and social policies that
emphasize inclusive and sustainable development
(e.g., policies that encourage renewable energy
uptake in off-grid areas, energy savings by lowincome households, and investment in air quality
improvement).
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Figure 6.1

Number of Key Policy Initiatives and Low-Carbon Actions
Taken by Selected Asian Countries
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For an increasing number of Asian countries,
decoupling emissions from economic growth is
becoming part of the national developmental
framework. For example, the National Climate
Change Program of the People’s Republic of China
(PRC), announced in 2007, aims to reduce energy
consumption per unit of GDP by 20% from its 2005
level. The 12th Five-Year Plan for National Economic
and Social Development considers it a major
strategic objective to build an energy-conserving
and environment-friendly society. India released
its ﬁrst National Action Plan on Climate Change in
2008, because of concerns over energy security and
scarcity. It has led to the launch of national missions,
including a solar mission that aims to create an
enabling policy framework for the deployment
of 20,000 megawatts (MW) of solar power by
2022 to off-grid consumers and enhance energy
efﬁciency that is expected to help save about 5%
of annual energy consumption. Other countries
such as Indonesia, Malaysia, and Thailand target
contributions to national energy supply from lowor zero-carbon resources, measures and incentives
for energy efﬁciency, the preservation of natural
resources, and promoting growth across all sectors
of their economies. These strategies are based
wholly on the idea of mitigation through economic
development. Economic growth and climate change
mitigation are not seen as mutually exclusive but
as a way to promote sustainable and socially
inclusive development.
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6.1.2
Emerging Asia’s Policy Innovations
for Low-Carbon Green Growth
Based on past economic performance, the region’s
economies can be classiﬁed into three groups:
(i) high-income developed economies such as
Japan, the Republic of Korea, and Singapore;
(ii) fast-growing economies such as the PRC, India,
Indonesia, Thailand, and Viet Nam, in which
per capita income is catching up with that of
developed economies; and (iii) countries such as
the Philippines and Sri Lanka and that are currently
aspiring to achieve more modest growth. From
these groups, the fast growing economies produce
52% of Asian GDP and 67% of emissions while
comprising 77% of the population. However, they
are responding to the calls for decoupling with
a growing body of policy instruments that are
signiﬁcant in their impact, replicable, and may
be scaled up. Those policies can be categorized
as regulations, market-based instruments, and
voluntary schemes. Future policy developments
are expected in this area. Chapters 2 and 3 tackled
the questions of why and how Asian policy makers
embraced the key aspects of emission reduction that
are needed to pave the way for low-carbon green
growth, by taking a closer look at policy initiatives
at the national and subnational levels. Asian policy
initiatives clearly incorporate the main ingredients
for a successful transition toward a low-carbon
green future. Their content can be summarized
as follows:
1 Emerging Asian economies acknowledge the
need to approach low-carbon green growth from
a broader perspective, as is shown through the
emphasis on a wide set of pledges, policies, and
programs, which are integrated in developmental
plans. Although exact arrangements vary from
country to country, standards and regulations
are being continuously updated, while further
measures are being developed.
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2 Emerging Asia also pays attention to the
integration of low-carbon green growth in a
broader context, acknowledging the strong links
between climate-friendly policies and other
environmental, economic, and social issues.
Aligning climate policies with the three pillars
of broader development strategies (economic
growth, co-beneﬁts, and social inclusion), while
maintaining the overall objective of emission
reductions, is a promising way of improving the
long-term performance of each sector as well as
the sustainability of development.
3 Asian policy makers acknowledge the broader
challenge of implementing low-carbon resourceefﬁcient development, aiming for actions
that affect not only the macroeconomic and
technological realms but also the everyday
decisions of individuals. Behavioral changes and
lifestyle choices are therefore a major issue, and
awareness and communication strategies to
mobilize actors at national and local levels
are envisaged.
4 Given the difﬁcult changes needed to bring
down emissions, Asian policy initiatives have
recognized the need to grasp the “low-hanging
fruits” – opportunities with low up-front costs –
such as energy efﬁciency. The implementation
of low-carbon development policies is easier if
policies have multiple beneﬁts.
5 Asian experiences across different sectors of
the economy have revealed that technological
change is a catalyst for transition. To encourage
this, governments work to reduce the cost
of technologies, developing technology,
research and development (R&D), education,
and training to bring about green growth. To
conquer the cost barrier of new technologies,
some Asian governments and industries have
cooperated successfully in generating a mutually
reinforcing cycle of market expansion and cost
reduction. This has contributed to the large-scale
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development of new technologies and provides
a means for other countries to overcome the cost
barriers of new technologies.
6 Finally, a strong partnership of public authorities
with the private sector to ensure an effective ﬂow
of ﬁnancial resources to companies reinforces
the long-term implementation of programs
organized around market-based initiatives.
The private sector can ensure appropriate
monitoring and follow-up activities. Various
funding channels and economic instruments
are also being tested.
6.1.3
Key Enablers of Low-Carbon Green Growth
The challenge of decoupling carbon emissions from
economic growth is confronting the traditional
development strategies of Asia with new risks and
opportunities. A number of countries have turned
the risks into opportunities through early and
effective action and innovation. For some, there has
been a direct upside to climate change mitigation,
because new standards and consumer demand
are creating new needs and new markets, such
as renewable energy technologies, insulation for
buildings, mass transport for cities, energy-efﬁcient
appliances, electric cars, specialized businesses such
as Energy Service Companies, and ﬁnancial advisory
services for users of the United Nations Clean
Development Mechanism.
The sheer volume of activities precludes a
complete detailing of all relevant policies in each
country. Table 6.1 illustrates the policy landscape.
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Table 6.1

Classiﬁcation of Climate Change Mitigation Instruments

Fiscal

Carbon pricing
Fiscal

Technology-based
Regulatory

Investment subsidies
Preferential tax treatment
Government investment in venture capital
Public investment vehicles
Demonstration grants
Public R&D
Feed-in tariffs
Tax credits
Public procurement
Renewable energy certiﬁcate trading
Subsidies for energy-efﬁciency purchases

Technology performance standards
Renewable fuel/energy standards
Building regulations
Automobile regulations
Information standards

Emission trading
Carbon tax
Hybrid trading-tax schemes

Source: Howes and Dobes (2012).

Tax Incentives and Credit Lending for Deployment
of Low-Carbon Technology
A variety of subsidies and incentives are used
to reduce the costs of investing in technology
demonstration and deployment. Examples include
reduced taxes on inputs, tax holidays, accelerated
depreciation, matched investment funding, and
import duty exemptions. Governments offer
concessional loans to reduce up-front costs, or loan
guarantees to reduce ﬁnanciers’ risks. For example,
Thailand’s Revolving Fund provides capital to banks
that is made available to borrowers at concessional
rates, with the repayments from existing borrowers
ﬁnancing new projects.
Other measures include government rebates
to purchasers of energy-efﬁcient devices or solar
panels, and low-interest green loans on retro¬ﬁtting
projects. These interventions, in partnership with
private ﬁnancial institutions, have brought prices
down for users of low-carbon products, which can
assist economies of scale by producers and cut
prices, further stimulating demand for low-carbon
goods and services.
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Regulations and Standards
The governments of emerging Asia have introduced
many different regulations and standards that cut
emissions across sectors. Examples include ethanol
blending in fuel; emissions and fuel economy
standards for cars; minimum efﬁciency standards
and compulsory labeling of energy appliances; and
compulsory replacement of small, inefﬁcient fossil
fuel based power plants with large highly efﬁcient
ones. In the PRC, the Energy Saving Power Dispatch
mechanism prioritizes dispatch to the energy grid
based on their efﬁciency and emissions. Priority
is given to nonadjustable sources of renewable
energy (such as solar and wind), then adjustable
renewable sources (such as hydropower), nuclear,
with coal and oil lowest in the ranking. This has
helped to raise thermal power energy efﬁciency
from 32.86% in 2005 to 37.24% in 2010 by
decommissioning more than 70 gigawatts (GW)
of inefﬁcient power plans.In India, government
regulations have converted many of Delhi’s threewheeler taxis to natural gas, reducing urban air
pollution.
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Green Certiﬁcates or Renewable Energy Portfolios
and Other Market-Based Mechanisms
Renewable energy certiﬁcates create a market
mechanism for utility companies to meet
mandated targets for renewable portfolio standards.
Renewable energy operators are issued with
credits for each unit of electricity they produce,
and these credits can then be purchased and/or
traded by utilities in fulﬁllment of their portfolio
obligations. This provides incentives for renewable
energy operators to compete in lowering their
costs. However, when multiple forms of energy
are covered by the same scheme, the lowest-cost
technology is favored, often wind power. In 2011,
India was the ﬁrst of the countries to launch
a Renewable Energy Certiﬁcate (REC) scheme,
providing a means for states and utilities to meet
portfolio standards. The implementation of RECs
accompanies the Perform, Achieve and Trade (PAT)
mechanism, whereby India’s largest energy users
are set benchmark efﬁciency levels, with trade
between participants who exceed their targets and
those who fail to meet them. The PAT instrument
echoes a voluntary mechanism developed in
the PRC, known as Generation Rights Trading
(GRT), in which coal-based electricity operators
are assigned tradable quotas, with the objective
to expand the share of supply provided by highefﬁciency operators and reduce the share of lowefﬁciency operators. In 2007, the use of GRT across
23 PRC provinces was estimated to involve a total
transaction quantity of 54 terawatt-hours (TWh),
saving 6.2 million tons of coal equivalent.
Feed-in Tariffs
Feed-in tariffs are commonly used policy
instruments that ensure renewable energy
operators receive favorable terms. Although the
exact arrangements vary from country to country,
generally they share three standard characteristics:
guaranteed access to the electricity grid; long216

term contracts; and generated power purchased
by grid companies at higher prices than that
from fossil fuel sources, reﬂecting the currently
higher generation costs of renewables. These
instruments have played an important role in
the rapid development of the PRC’s wind power
industry. The effectiveness of feed-in tariffs,
however, can be limited by inappropriate design.
For example, the feed-in tariff may be too low to
stimulate investment, as in the case of India, or, as
in the case of Indonesia, grid companies may be
insufﬁciently compensated by government to incur
the higher costs of a feed-in tariff and be unwilling
to participate in the arrangement.
Public Finance for Research, Development,
and Deployment
The public good characteristics of low-carbon
R&D represent an attractive use of public ﬁnance.
Various policy instruments as shown in Table 6.2
serve this purpose, such as specialized national
research institutes, direct government grants
to ﬁrms, matched investment funding, student
scholarships, and tax subsidies. All the study
countries have some form of R&D funding, most
of it in the PRC and India.
Targeted Planning by Local Governments
Local governments are also key. In the PRC,
promotion for senior government ofﬁcials has
long been dependent on achieving centrally
determined targets. Until the 11th Five Year Plan,
2006–2010, such targets almost exclusively focused
on macroeconomic measures, such as GDP growth.
Today, promotion requires the achievement of
environmental targets, thus building strong
incentives for provincial ofﬁcials to set and
meet targets or follow through on central
government initiatives.
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Table 6. 2

Public Policy Mechanisms for Supporting
Low-Carbon Innovations
Stage

1 Early research

2 Demonstration and commercialization

3 Market update

Key policy
challenges

Increase the volume of
early-stage research
Improve the ﬂow of funding to
promising research
Transfer academic research into
commercial environment
Do not write off promising
technologies too early

Identify scalable, lab-proven
technologies
Provide soft credit where it is
required to achieve target returns
Establish clear performance standards
Do not try to pick winners, but
cull losers aggressively
Develop a replicable blueprint for
large-volume rollout
Provide support to close cost gap
with mature technologies
Ensure availability of credit despite
market and policy risk
Ensure economic system can absorb
new technologies and remain stable
Support/create lead customers

Ensure energy diversity, if
necessary provide long-term
support for higher-cost
technologies
Protect public budgets
Avoid locking in uncompetitive
market structures
Shift emphasis to “polluter pays”
rather than maintaining
subsidies indeﬁnitely

Enabling policies

Regulation

Finance
Mechanisms
for Innovation

National/state/local procurement
Top-runner requirements
targets
utility regulation
Feed-in tariffs
Reverse auctions/requests for contract
Renewable portfolio standards/green
certiﬁcates/PET
Renewable fuel standards
Incubators
Project grants
National laboratories
Prizes
National/state-funded venture capital
National/state-run venture capital
R&D grants

Credit
Mechanisms

Tax-based
Policies

Capital gains tax waivers
R&D tax credits

Carbon Market
Mechanisms

Technology transfer funds
National/State/Local
infrastructure funds

Venture loan guarantees
Green bonds
Loan guarantees
Debt funds

Export trade credit
Microﬁnance
Sovereign/policy risk insurance
National/state/local Energy
Service Co. (ESCO) funds

Innovation clusters
Accelerated depreciation
Investment tax credits
Production tax credits

Carbon tax

Monitoring, Reporting and
Verifying (MRV)

Domestic carbon cap and trade
Project-based carbon credits
National/Multilateral carbon funds

Source: ADB/I Study Team.
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Regional planning—through which urban
and rural planners develop land-use, forest-use, and
trafﬁc and transport programs—offers powerful
instruments to reduce the carbon footprints of
the rapidly urbanizing and industrializing areas
of Asia. Housing construction, road networks, and
the spatial structure of an urban area “lock in”
carbon footprints for the indeﬁnite future. Cities
such as Yokohama in Japan, Tianjin in the PRC, and
Ho Chi Minh in Viet Nam are planned as compact
communities, so they require less energy for
moving residents from their homes to workplaces,
conveying water, and managing wastes.
6.1.4
Policy Support Mechanisms and their Selection
As illustrated by Table 6.1, it is clear that a portfolio
of policies in each region, country, and sector is
needed to drive the transformation to low-carbon
green growth, but how should the right policy
portfolio be assembled? The already extensive
deployment of technology policies in emerging
Asia reﬂects a range of factors. Any policy
mechanism needs to reﬂect the stage of
development of the low-carbon technologies
that are to be deployed. This should inﬂuence the
type of regulation and standards deployed and
the ﬁnancing that the private sector should be
encouraged to commit.

6.2
Paths for Raising the Pace of
Low-Carbon Green Growth
As discussed in Chapters 4 and 5, there is signiﬁcant
potential to reduce GHG emissions and emerging
Asia can do much more to accelerate the transition
to pro-poor, pro-environment, pro-job growth. The
three levels of interventions shown in Figure 6.2
could be considered a nested hierarchy for policy
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intervention for maximizing co-beneﬁts, with an
increased degree of integrated structuralization
from the local, sectoral, and regional level. Regional
cooperation is key. At that level, windows of
opportunity open through inter-linkages and
interaction between economies to scale up the
markets. There is an urgent need to develop
clearly articulated strategies at the national and
regional level. In many emerging economies, the
institutional framework is underdeveloped.
6.2.1
Greater Use of Market-Based Instruments
Market-based instruments are at an early stage
of development in the emerging economies of
Asia. This is partly because of limited development
of institutions and research. High levels of fossil
fuel subsidies, which are often a considerable
part of the national budget, further hinder the
pace of low-carbon green growth. Concerns over
the burden of market-based instruments on poor
households and their impact on competitiveness
may also discourage their use. Both theory and
evolving experiences in Japan, the Republic of Korea,
Australia, and Singapore suggest that greater use of
market-based instruments could raise low-carbon
green growth rates.
The burden of carbon taxes on poor
households and small and medium-sized
enterprises (SMEs) could be mitigated by reducing
other taxes or through distributive policies.
More use could also be made of market-based
instruments in urban waste management. The
development of carbon taxes is likely to be most
effective if done in consultation, and where
appropriate, with cooperation among the region’s
economies to share experiences and best practice, to
avoid distortions in competitiveness and deal with
trans-border issues.
The use of other market-based instruments
will not be easy, at least in the short run when the
Low-Carbon Green Growth in Asia

Figure 6.2

Dynamic Multilevel Cooperation Framework for Accelerating Low-Carbon Green Growth
Regional
Cooperation
Regional cooperation architecture brings incentives for
policy regimes that open up creating new windows
of opportunities.

New policy regimes based on
equity and market principles
influence regional cooperation
framework.

Environmental
and Economic
Policy Regimes

Policy regime is “dynamic” on different
dimensions adjustments – ongoing process.
(Co-benefits)
socio-technological
niches

New policy innovations taking advantages of opportunities.
Reorientation and interaction need to occur.
Elements are gradually linked together and scaled up
internal momentum for new industries and jobs increases.
Learning process with novelties on environmental and
developmental benefits.

Source: ADB–ADBI study team.

institutional and economic capacity is limited.
Carbon pricing will raise the cost of electricity and
fossil fuels, a politically dangerous proposition.
Energy is still a luxury good in much of developing
Asia: wealthier households are more likely to own
cars and household electrical appliances. Wealthier
households, which are more politically powerful,
may be opposed to rising prices.
Unless signiﬁcant progress is made on carbon
pricing in other parts of the world, the introduction
of carbon prices in emerging Asia is likely to be slow,
rendering them less effective, if they are introduced
at all. Developing regional carbon markets by
linking existing markets could be a priority action.
Though current actions on fuel pricing based
on the carbon content is limited, the emerging
Asian countries are likely to introduce carbon prices
as climate change becomes more evident and they
ramp up their mitigation activities to meet their
NAMA goals; upon committing to substantial
mitigation, they will seek the most efﬁcient
Conclusions and Recommendations

means. Domestic political constraints may be more
difﬁcult to overcome. From the perspective of poor
households, welfare concerns may diminish as
living standards continue to rise, but perhaps not
if energy consumption continues to rise. For both
poor and wealthier households, political support
for carbon pricing may be contingent on the
development of compensation instruments such
as conditional cash transfer programs.
6.2.2
Public–Private Partnerships for Low-Carbon
Technological Innovations
Technological progress is a key driver of lowcarbon green growth and energy, infrastructure,
and transportation; and plays an important role
in the decoupling of economic growth from
emissions. A huge gap remains, though, between
the innovations and technologies that are needed
and those available. Innovation goes beyond the
development of new technologies, products, and
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operation methods; and includes ﬁnding new ways
of doing business by integrating products and
services. However, they are not being developed at
the rate required because of technological, skills,
ﬁnancial, commercial, and regulatory barriers.
Globally, demand–pull policies have been favored
by governments over supply–push policies; there is
a strong case for a more balanced approach. While
developed countries will probably account for the
bulk of future expansion, R&D in developing Asia
must also be increased. For example, special local
conditions, such as Indonesia’s vast geothermal
resources, justify targeted investments. Domestic
investments will diminish some of the difﬁculties
associated with intellectual property regimes.
Experiences from Japan, the Republic
of Korea, and Singapore indicate that effective
innovation needs to encompass commercial,
institutional, and ﬁnancial structures as well as
the technology itself. Establishing low-carbon
innovation and diffusion centers in emerging
Asian countries could enhance local and regional
engagement with global technology developments
and catalyze their domestic capacity to develop,
adapt, and diffuse beneﬁcial innovations. Public–
private partnerships are an attractive option for
leveraging private investment. Government ﬁnance
and support provide greater assurance of private
returns. Private companies have an advantage in
driving efﬁciency and cost reductions, increasing
the prospects of commercialization compared
with a solely public ﬁnanced and operated project.
Public–private partnerships have been extensively
used in the past to ﬁnance expensive public
investments in developing Asia, such as major
infrastructure projects.
6.2.3
Harnessing Regional Cooperation Opportunities
In addition to domestic technology policies, an
important issue for emerging Asia is access to low220

carbon technologies available elsewhere. There are
a wide range of technologies at various stages of
development that could contribute to low-carbon
green growth goals. Liberalization of trade and
reduced tariff rates for low-carbon green products
and services would accelerate technology transfer.
Table 6.4 presents a framework of policies to do this.
New opportunities, all of which have the potential
to generate job growth and provide competitive
advantage, include (i) production and export of solar
and wind technology; (ii) trade in ethanol fuel and
technology and ﬂex-fuel vehicles technology; and
(iii) new high-tech energy industries and the green
services sector. In the context of global mitigation,
an outstanding and signiﬁcant issue is the prospect
of extensive transfer of IPR. If patent protection
limits the ability of domestic manufacturers in Asia
to adapt externally developed technologies, then,
of course, their dissemination is likely to be lower.
In order to mitigate this obstacle, large, emerging
economies could be involved in international
collaborative partnerships from the R&D stage.
Achieving extensive technology and ﬁnancial
transfer from advanced economies will also require
new arrangements and, perhaps, willingness on
the part of developed countries to forgo some
commercial advantage for their own industries.
The integration of regional carbon markets
is also a prerequisite for reducing emissions costeffectively but there may be problems with this. For
example, mandatory emissions targets in advanced
economies could create incentives for polluting
and high-carbon industries to move to developing
Asian countries without emissions caps. This
represents an opportunity for increased foreign
direct investment in emerging Asia, but border
tax adjustments are being considered by some
developed countries, in part to prevent this carbon
leakage, which could have consequences for access
to other export markets that were previously open
to developing Asian countries. The introduction of
Low-Carbon Green Growth in Asia

Table 6.3

Intellectual Property Rights Regimes and Low-Carbon Industry Policies
in Selected Asian Countries
Type of economy based
on carbon-intensiveness

Trade in low-carbon goods
and services

FDI

Trade in knowledge
(licensing)

IPR

Low-carbon industrial
policies

Low-carbon
intensive: Lao PDR,
Bangladesh, Nepal,
Cambodia, and
Sri Lanka

Liberal access

Non-discriminatory
investment
promotion

Improve information
flows about public
domain and mature
technologies

Basic protection
and minimum
standards only

Basic education;
reduce entry
barriers, improve
infrastructure

Medium-carbon
intensive: Thailand,
Indonesia, and
Viet Nam

Liberal access

Non-discriminatory
investment
promotion

Improve
information limited
incentives
for licensing

Wider scope of IPR
protection; employ
ﬂexibilities

R&D support
policies, improve
infrastructure,
reduce entry
barriers

High-carbon
intensive: PRC
and India

Liberal access

Upstream supplier
support programs

Improve
information limited
incentives
for licensing

Apply full TRIPS

R&D support
policies, improve
infrastructure,
reduce entry
barriers

Domestic policies

Developed-country policies towards emerging Asia
Low-carbon
intensive: Lao PDR,
Bangladesh, Nepal,
Cambodia, and
Sri Lanka

Subsidize public
good-type imports;
free trade

Incentives for
outward ﬂows
exceeding those
for FDI

Subsidize transfer
Forbearance in
of public domain and disputes; differential
mature technologies pricing for exports
of IPR products;
competition policy
assistance

Support for
general lowcarbon techn’gy
policies; public
and public-private
research facilities

Medium-carbon
intensive: Thailand,
Indonesia, and
Viet Nam

Free trade;
no controls

Incentives equal to
those granted for
own disadvantaged
regions

Assistance in
establishing
joint venture
partnerships;
matching grants

Differential pricing
of public-good type
IPR protected goods;
competition policy
assistance

Support for
general lowcarbon techn’gy
policies; ﬁscal
incentives
for R&D performed
in developed
countries

High-carbon
intensive: PRC
and India

Free trade;
no controls

Incentives equal to
those granted for
own disadvantaged
regions

Assistance in
establishing
joint venture
partnerships

Differential pricing
of public-good type
IPR protected goods;
competition policy
assistance

Support for
general lowcarbon techn’gy
policies; fiscal
incentives for R&D
performed in
developed
countries

Source: ADB–ADBI study team.
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carbon labeling and associated regulations could
shift this to emerging Asia’s comparative advantage.
Emerging Asia would beneﬁt greatly
from the replicable experiences and practices in
technology development, energy efﬁciency, and
resource management of advanced economies
such as Japan, the Republic of Korea, and Singapore.
They have had energy conservation laws for a long
time and are reducing emissions through marketbased approaches and regulatory reforms
to develop green technologies and products.
Strengthening IPR regimes and liberalization
of trade will accelerate diffusion of low carbon
technologies (Table 6.3). Regional cooperation
extends beyond developed countries. The major
economies of developing Asia share two important
characteristics: high rates of growth and the need
to alter their development trajectories. Achieving
further decoupling of emissions from economic
growth will throw up many policy challenges. The
exchange of knowledge about how to overcome
these will be mutually beneﬁcial, particularly with
regard to least-cost technology innovation and
adoption, reform processes, and the minimization
of mitigation costs. Coordination of national
policies may reduce the prospect of intra-regional
carbon leakage. If and when national carbon prices
arise, regional links could reduce mitigation costs
by exploiting areas of comparative advantage
in reducing emissions, such as deforestation in
Indonesia, agriculture in Viet Nam, or improving the
efﬁciency of coal-ﬁred power plants in India.
6.2.4
Galvanizing International Support for
Financing Green Growth
Financing is a major obstacle to low-carbon green
growth. Private sector participation is critical.
However, many low-carbon projects have a long
payback time. Governments can play a catalytic
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role by setting up low-carbon funds and changing
tax policies and subsidies to cushion private
investment risks.
From the perspective of equity and historical
responsibility, it is in the developed world’s interests
for developing Asia to cut emissions, so developed
countries should help to ﬁnance the signiﬁcant
gap between the up-front beneﬁts and costs of
mitigation. The domestic motivations, such as
energy security, employment generation, and
improved local environmental conditions,
involve substantial beneﬁts over time, but may
not be enough to drive the transformations
required. Substantial additional investments
in, for example, renewable energy need to
occur soon to avoid locking in future emissions.
While some countries, such as the PRC, may be
able to access the large investment necessary
independently, developing Asian economies have
other development priorities. It is important that
developed countries fulﬁll their climate ﬁnance
commitments; the major economies of developing
Asia cannot be expected to carry the full burden of
their mitigation costs alone.
6.2.5
Strengthening Inter-Sectoral Synergy for
Low-Carbon Green Growth
Governments will need to develop institutions
to drive low-carbon green growth. Creating the
institutions is hard enough; doing so in developing
countries where institutional capacity may already
be lacking even harder still. A large body of skilled
professionals in planning agencies will be required.
In some cases, where government is based on a
federalist system, fundamental changes may be
necessary in the location of taxation agreements
and other domains of economic and social
governance.
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6.3
Net Costs and Social Embeddings
of Low-Carbon Green Growth

6.3.1
Net Beneﬁts of Moving to a Low-Carbon Economy
A transition to a low-carbon economy can beneﬁt
emerging Asia in at least four ways:
1 Many low-carbon interventions have important
co-beneﬁts for Asia, including enhanced energy
security from energy efﬁciency and renewable
energy projects; human health beneﬁts from
reducing air pollutants; and environmental
beneﬁts from forestry and agricultural
management, waste reduction, and
employment programs.
2 Numerous “low hanging–no-regret” low-carbon
interventions, which have positive rates of
return and short payback times and should
be undertaken irrespective of climate change
considerations, can contribute substantially to
economic development.
3 Asian countries that pursue low-carbon
development, including the transfer of ﬁnancial
resources through the carbon market and
new public programs that support climate
change mitigation are likely to reap strategic
and competitive advantage at the regional and
international level.
4 Because the emerging countries of Asia are likely
to suffer disproportionately from the impacts
of climate change (drought, increased severity
of tropical storms, sea level rises, etc.), Asia has a
strong interest in being a leading participant in
global efforts on both mitigation and adaptation.
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Almost all the interventions have been
implemented in Asia to some extent as commercialscale investment projects or pilot programs,
demonstrating the feasibility of implementing
them in the medium term. Scaling up these
initiatives will require new policies and the
ﬁnancing of incremental investments, as well as
other institutional and behavioral changes. Many
high-priority mitigation interventions in the energy,
transport, forestry, and urban sectors have net costs
that are low or negative.
6.3.2
Net Costs of Climate Change Mitigation on
Economic Growth
Previous Asian Development Bank (ADB) studies,
reports of the Intergovernmental Panel on Climate
Change, and the Stern Review described a range
of costs for the mitigation of climate change. They
estimated that to deploy low-carbon technologies
on the scale required to stabilize the atmospheric
concentration carbon dioxide (CO2) equivalent at
450–550 parts per million would cost 1.0%–3.5%
of world GDP a year. This wide range reﬂects the
uncertainties about the future costs of alternatives
to fossil fuels and low-carbon technologies. The
range is large in absolute terms (1% of global GDP is
projected to exceed $1 trillion per year by 2050), but
small in relation to the expected growth over the
next 40–50 years. Emerging Asia’s GDP is $12 trillion
in 2012 and expanding at 4%–9% per year, so it is
likely to exceed $78,417 billion by 2030. Therefore,
the cost of mitigation need not disrupt the prospects
of economic prosperity in emerging Asia, even if
costs rose to the upper end of range.
Chapter 1 suggested that climate change
is the greatest market failure of all time and
recognizes that policies taken to reduce climate
change also affect other externalities (such as
health, social, and environmental damages).
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Therefore, the net cost of mitigation would be
lower than it appears at ﬁrst. For example, studies
in the PRC show the beneﬁts of reducing healthdamaging air pollution more than offset the cost of
CO2 reduction, by up to 10%–20%. There are other
beneﬁts, such as energy security, employment
generation, and air quality improvement. The
beneﬁts of those services are underestimated or
neglected in many conventional economic cost–
beneﬁt analyses.
The growth stimulus from policies to
promote low-carbon technological progress could
outweigh the growth-reducing effect associated
with a higher cost of carbon, especially if there is
rapid growth in the demand for low-carbon goods
and services. In addition, efforts to restore forests
or avoid deforestation or land degradation in some
countries may also have beneﬁcial economic effects,
for example, if they help improve ﬂood controls
in watersheds. Some mitigation policies generate
revenues (e.g., carbon taxes, carbon trading systems)
and thus provide opportunities to stimulate growth
through the judicious use of the revenues raised.
If revenues from a carbon tax are spent on
innovation, health, and education, the overall
impact of mitigation could be positive.
6.3.3
Making Low-Carbon Green Growth Pro-Poor
To date, low-carbon green growth research and
policy actions have been mainly taken in high- and
middle-income countries. However, low-carbon
green growth can be an opportunity for low-income
countries to pursue pro-poor development in a
carbon-constrained world. Development paths that
aim to tackle climate change, while seeking social
and economic development and achieving the
millennium development goals, are needed.
Growth in lower-income countries is
often heavily agriculture-based initially, and
can be made strongly pro-poor and low-carbon.
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Forestry has been a major source of income for
some low-income countries, and, given the great
importance of forests as a carbon sink, the potential
value of avoided deforestation and reforestation
could be a signiﬁcant source of ﬁnance for those
countries through mechanisms such as the
Clean Development Mechanism and the United
Nations Programme on Reducing Emissions from
Deforestation and Forest Degradation (REDD),
although considerable progress still needs to
be made in developing these mechanisms. The
complexity of rules makes it more difﬁcult for forest
countries like Indonesia, Thailand, and Viet Nam to
harness the potential of these mechanisms.
Countries with heavy dependence on
agriculture are targeting a variety of agricultural
activities, from improved soil management
and improved agronomic practices through
management of fertilizers and afforestation.
They need greater understanding and awareness
of the impact of climate change to take advantage
of possible new growth opportunities. Educating
the population and giving them the skills and
knowledge to understand the changing global
policy environment and hence the potential
impact on their livelihoods, and to capitalize on
any new opportunities, will help to improve
growth prospects.
In middle-income economies, policies for
pro-poor green growth can be devised. Government
revenues from low-carbon green industries
could be distributed to pro-poor sectors such as
agriculture, health, and education and to support
skill development in speciﬁc sectors that are crucial
for the poor such as agriculture and forestry. This
will also provide opportunities to involve isolated
communities in decision making and share proﬁts
on a local level, such as through rural electriﬁcation
with renewable energy.
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6.4
Conclusions

The analysis throughout this book makes a strong
case that developing Asia must be at the center
of the global agenda on low-carbon and green
growth. Asia has much at stake in the global ﬁght
against climate change—the region being the most
populous, having had high economic growth and a
rising share of global emissions, and being the most
vulnerable to looming climate risks.
Developing Asia has been taking action.
Increasingly, the region’s policy makers and other
stakeholders see the new economic opportunities
that low-carbon green growth offers for inclusive
and sustainable growth. This is evident from the
great weight that energy efﬁciency and renewable
energy receive in policy discussions in Asia and
from the many initiatives that Asian countries have
started to implement in recent years. It is certainly
the case that recent policy announcements and
targets have transformed emissions trajectories, and
developing Asia is making a major contribution to
collective global efforts to tackle climate change.
This book has focused on the importance of
a broad approach to addressing climate mitigation
that extends across all sectors of the economy
and involves the private sector and all levels of
government. While it is too early to judge the
efﬁcacy of many of the policies that have been
set out, a focused assessment of policy actions is
critical to distill lessons for timely feedback and
to speed up further actions to ensure an effective
response. What emerges from the cross-country
review is that isolated or sector-focused policies
will not be sufﬁcient for the switch to a low-carbon,
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environmentally sustainable trajectory.
The current level of effort remains
insufﬁcient and Asia can do much more. The
countries considered in this report are some of the
principal sources of current and future emissions,
especially in the case of the PRC and India. Further
action is needed, and quickly, to avoid locking
in emissions-intensive infrastructure as Asia’s
energy demand surges, and to reduce the costs of
mitigation. While the transition to a low-carbon
economy offers fertile ground for innovation,
governments must establish the regulatory
certainty and incentives needed to make the
required, often long-term and risky, investments.
Analysis elsewhere shows that even if the world’s
developed countries reduced their emissions to zero,
the developing countries of Asia would still need to
make substantial cuts in emissions to achieve the
global emissions levels scientists say are needed to
avoid dangerous climate change.
The book’s analysis concludes that for
developing Asia, resource-efﬁcient, low-carbon
green growth is not only imperative, but also
feasible and attractive. This is elaborated in the
following 10 key messages:
1 Current patterns of economic growth in Asia
are unsustainable and have to change. By any
standard, Asia’s economic performance over
the past three decades has been impressive.
GDP growth averaged 5%–10% a year and
millions of people were lifted out of poverty.
Further improvement in Asia faces a physical
constraint: the environmental carrying capacity
of the planet, including the carrying capacity
of the atmosphere for carbon. Over the past
two centuries, rapid industrialization and high
fossil fuel based growth has enabled Europe
and the Americas to escape a life of hunger
and poverty. Asia contains most of the world’s
population, industrial production, and energy
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consumption. If Asia follows the patterns of
western industrialization and urbanization, such
capacities would be depleted to an irreversible
level even if developed countries cut their
emissions to zero. Furthermore, millions of people
in Asia do not have access to cooking fuel or
electricity. New development paths are therefore
needed. Low-carbon green growth can achieve
economic and social development while tackling
climate change.
2 Convergence in perspective and diversity
in practice characterize developing Asia’s
approaches to low-carbon green growth.
Asian countries are increasingly adopting
national climate change strategies. The policies
being implemented are designed to ﬁt well with
other national development goals. They include
(i) improving energy security, (ii) tackling local
environmental problems, and (iii) seeking
low-carbon technological advance as a growth
opportunity. Co-beneﬁts, such as improved air
or water quality, are increasingly a key policy
motivation for introducing climate mitigation
policies. For example, some Asian countries
overcome the high cost of renewable energy by
spreading the costs to a larger pool of consumers
through mandated renewable energy portfolios
and feed-in tariffs. This has mobilized strong
interest from the private sector and the resulting
expanded deployment has accelerated cost
reductions through economies of scale, creating
green jobs, and enhanced competitiveness in
green technology industries.
3 The keys to effective action include clearly
set long-term targets and plans, policy
interventions, and proper signals to business.
The common drivers and causes for the shift
to low-carbon green growth in Asia can be
summarized as (i) using less energy, improving
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the efﬁciency with which energy is used, and
moving to low-carbon energy resources such as
solar and wind; (ii) protecting and promoting
natural resources, such as forests and peatlands
that store carbon; (iii) designing, disseminating,
and deploying low-carbon technologies and
business models that bring co-beneﬁts; and (iv)
policies and incentives that discourage carbonintensive practices and behaviors. Through
a mix of regulations, public investments,
energy and industrial polices, and specialized
institutions, many low-cost opportunities can
be seized. Setting emission reduction targets
and ambitious standards for low pollution and
energy- and resource- efﬁcient industries spurs
private investments. Hence, robust institutional
mechanisms are especially important to catalyze
the transition to low-carbon green growth.
4 Actions taken so far are remarkable, but
implementation efforts must be strengthened
and the low-carbon agenda needs to cover all
sectors, not just energy. The analysis in the book
has shown that several countries have moved in
this direction. For example, the PRC, India, and
Indonesia have established a low-carbon agenda
at provincial and state level. The current energy
system, heavily dependent on fossil fuels, has
received most policy attention, though other
sectors such as transport, the built environment,
manufacturing industry, agriculture, and forestry
are showing great progress. Better land-use
planning and efﬁcient mass transit systems in
megacities have reduced urban congestion, urban
sprawl, and local air pollution.
5 The window of opportunity for accelerated
low-carbon actions on all fronts is narrowing.
Emerging Asia’s numerically dominant young
generations aspire to greater prosperity.
Asia’s requirement for massive infrastructure
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investments implies the risk of a signiﬁcant
degree of high-carbon investment lock-in. These
factors, combined with the likely impacts of
global climate change, suggest strongly that Asia
must act aggressively and swiftly, to decouple
economic prosperity from high resource and
carbon intensity, and seek inclusive growth for
all its people. There is mounting evidence that
economic growth and carbon emissions have
already begun to decouple. The carbon intensity
of the PRC has dropped 23% since 1990. Economic
growth has also increased faster than carbon
emissions in India since that time. Although
the transition to low-carbon green growth is a
long-term process, the coming years are crucial
for emerging Asia to seize the opportunity,
gain competitive advantages, and show global
leadership. It could catch up with and even
surpass other regions and countries like Japan,
because of the advantage of being a latecomer.
Emerging Asia can meet additional demands by
building new low-carbon productive capacity
and infrastructure without eliminating existing
capital. Emerging Asia’s present level of economic
development is only one-tenth of the level of
developed countries, measured in terms of
per-capita energy use, car ownership, and other
indicators such as ecological footprints. If the
emerging economies of Asia do not seize the
opportunity, their economies will lock into a
high-emission structure, lose competitiveness,
and face much higher costs for the low-carbon
transition in the future.
6 Asia’s ambitious low-carbon agenda will only
be achieved by harnessing the full range of
available policy instruments. This will require
(i) internalizing external costs, such as the
appropriate pricing of carbon sources—as a noregret strategy to improve energy efﬁciency and
raise considerable revenue; (ii) sectoral reforms,
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with a focus on pervasive subsidy removal from
fossil fuels, and incentives for green industries;
and (iii) inter-sectoral synergies to avoid excessive
investment and lock-in effects. By relying
too much on inﬂexible regulatory measures,
resources for reducing carbon emissions have
not been optimally allocated and compliance
has been uneven. Although targets for reducing
energy intensity and carbon intensity are the
result of negotiated political processes, they
are rigid. This also increases compliance costs.
There are some short-term measures worth
taking. First, convert the current intensity targets
into total emission reduction targets, to create
the conditions for introducing more ﬂexible
market mechanisms. Then, distribute emission
caps in accordance with advanced industrial
emission standards and other criteria. Finally,
introduce ﬂexible and diverse mechanisms
such as emission trading, a carbon tax on fuels,
and regional cooperation mechanisms. The
above approach internalizes the externalities
by putting a price on carbon. Unsustainable
growth that is promoted by environmentally
damaging subsidies in areas such as energy,
transport, and agriculture, should be eliminated;
external environmental and social costs should
be internalized. Governance failure also happens
because low-carbon development decisions are
being made in sectoral compartments, with
environmental, social, and economic dimensions
addressed by separate, competing structures.
Better communication and coordination from
the design stage to implementation will unlock
synergies.
7 Economy-wide low-carbon innovation holds
the key for developing Asia to decouple future
economic growth from its resource and carbon
intensity, and reinforces the inclusive growth
agenda. Incremental improvement is not enough
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for Asia. Existing and breakthrough technologies
must be innovatively applied to realize the full
potential of low-carbon green growth. Asia
needs to invest more in innovation now, if it is to
be a low-carbon leader in the future. Education
and training are as essential as R&D. Lowcarbon innovations must support and reinforce
the inclusive growth imperative. The analysis
presented in this book points out that this can
be achieved. Moving toward interdependent
low-carbon green growth policies will bring
higher costs to some sectors, isolated regions,
and weaker groups. Policy reforms, technological
or ﬁscal, should ensure compensation for the
vulnerable. Fiscal transfers, sector-speciﬁc
approaches, and job training should be part of
the policy package.
8 Regional cooperation will make it easier to
pursue low-carbon green growth. Regional
actions cannot merely be seen as complementing
national efforts and global initiatives. Asia’s
leaders have already reached a high level of
consensus on the importance of tackling climate
change and promotion of free trade. This can be
done either through market-based mechanisms
to encourage low-carbon trade and investment
ﬂows between countries, or through nonmarket
mechanisms such as joint region-wide initiatives.
The PRC and India have vast domestic markets
that provide excellent conditions for the
formation of green supply chains and new green
industries. Effective cost reductions through
economies of scale in some Asian countries
would help others to overcome the cost barriers
for large-scale deployment if free trade in
low-carbon technology goods and services is
realized. Countries will beneﬁt from policies
such as energy efﬁciency standards, labels, and
certiﬁcation for low-carbon goods only if nontariff barriers in their trade regimes are removed.
228

Scale, combined with high investment levels
and the ability to implement decisions quickly
based on the best available knowledge, means
many opportunities can be exploited ahead of
competitors. Stronger incentives and price signals
are needed to unlock the potential for emissions
reductions by industries and households. Given
the advantage of its large market, ability to
attract foreign investments, and abundant
human capital, this region could quickly acquire,
adapt, and master new technologies when
regional level low-carbon innovation centers are
established.
9 Leveraging and catalyzing low-carbon ﬁnancing,
especially raising private capital, requires special
policy attention. Unifying the carbon markets
and increasing the readiness of regional markets
very much depends on establishing sectoral
level GHG inventories; strengthened monitoring,
reporting, and veriﬁcation capabilities at the
national level; and establishing technology
hubs at the regional level. In view of the scale,
complexity, and range of challenges, there is
an increased role for regional institutions like
ADB. Considerable international support is also
required for developing Asia to reach a lowcarbon trajectory. There are substantial domestic
beneﬁts to mitigation, but probably not enough
to drive all the large, up-front investments that,
in the global interest, are needed in developing
Asia’s energy infrastructure. Given the necessity
of meeting short-term social priorities, such
as raising living standards, governments in
developing Asia cannot bridge the gap between
costs and beneﬁts alone. If it is in the interests
of developed countries to see extensive climate
change mitigation in emerging Asia, then it is in
their interests to provide substantial assistance,
ﬁnancial or otherwise.
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10 Tackling the remaining challenges on the road
towards low-carbon green growth calls for an
institutionalized mechanisms at regional level.
With the rich diversity of country experiences
comes the opportunity for continued sharing
of and learning about policy insights and good
practices. Now is the time for Asia to move
beyond independent energy transition policies
to interdependent regional low-carbon greengrowth policies for the beneﬁt of all. Although
many national and subregional initiatives are
in place and being contemplated, it is useful
to summarize these, as shown in Table 6.4.
Successful implementation needs effective
knowledge-sharing programs covering good
policy practices, to multiply the number of
competent decision makers in government,
business, and civil society.
This book analyzed policy contributions and
recommended shifts in public policy choices that
will be required to avoid dangerous climate change.
Based on current trends, national policies and
new measures need to be much more ambitious
to provoke a major economic transition. Taking
collective actions at regional level would be in the
political interest of all governments for
these reasons:
1 A more direct region-wide push on energy
efﬁciency, technology, investment, and
deforestation is essential to add credibility to
the NAMA pledges and national targets without
losing economic competiveness.
2 Given the scale of investment required and the
recent deterioration of public ﬁnances in many
countries, only coordinated policies and regional
mechanisms could leverage private sector capital.
3 Since it will take time to agree on the details of
a global climate deal, it is important to press
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ahead with concrete actions so that the strong
regional force generated by collective action can
provide the international community with an
insurance policy.
Near-Term Recommendations for Asian Countries
to Pursue Collectively
Developing Asia must be at the center of the global
agenda on low-carbon green growth. Asia has
much at stake in the ﬁght against climate change
as the region is the world’s most populous, and
has had high economic growth with a rising share
of global GHG emissions, and certain subregions
areas are among the most vulnerable to looming
climate risks. Nowhere are production, resource
consumption, and emissions growing faster than in
developing Asia. High-priority actions have already
been proven effective in some parts of Asia and
could be scaled up at a regional level.
A decision to act together immediately on
the 10 common key issues highlighted in box 6.1
would transform Asia into a test bed and role model
for the world.
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Table 6.4

Sector-Speciﬁc Policy Actions for Achieving Low-Carbon
Green Growth in Emerging Asian Economies
Near-term policies

Medium- to long-term targets

Energy

Seek cost-effective, market-based solutions for
the uptake of existing technologies
• Invest in reducing the cost of existing low-carbon
energy-efﬁcient technologies such as solar, wind,
and bioenergy.
• Continue to focus on lowering energy intensity
and improving carbon productivity by changing
the energy mix
• Gradually remove energy sector (fuel) subsidies
and introduce appropriate energy pricing through
mechanisms such as feed-in tariffs (FITs) and
renewable portfolio standards (RPS)
• Progressively amend laws in order to scale up
renewable energy in a competitive market
dominated by fossil fuels

Develop an efﬁcient and competitive energy
sector with innovative technologies
• Deploy new technologies such as carbon
capture and storage (CCS) and geothermal,
using sector-wide approaches
• An energy mix in which renewable energy meets
nearly one-third of primary energy demand
• Emerging Asia becomes global showcase and
leader in renewable energy, with more of the
population having access to clean and
green energy
• Implement cap-and-trade systems for
utilities sectors

Energy Efﬁciency

Using a combination of regulations and
market-based policy instruments to improve
energy efﬁciency
• Launch top-runner programs for industrial
technologies and electrical appliances
• Expand carbon reduction labeling programs for
high-impact sectors
• Develop a focused and well-packaged regulatory
system for small and medium-sized enterprises
(SMEs) that integrates efﬁciency standards and
targets by assisting with compliance mechanisms,
including providing funds and matching grants
with goals
• Develop sectoral guidelines and training to
achieve energy efﬁciency standards

Deepen sector-wide reforms to achieve
efﬁcient use of energy derived from
nonrenewable energy resources
• Two-thirds of the nation to meet and use the top
runner standards
• Strengthen the instruments of an integrated
economic and environmental assessment
program by drawing on international practices
adjusted to the context of emerging Asia
• Providing training and capacity building to
SMEs on new business opportunities
• Evaluate, expand, and strengthen bank
guarantee system

Transport

Develop new regulations, policies, and ﬁnancing
mechanisms to alter current ﬂeet growth patterns
• Introduce new performance-based targets and
incentive systems such as tax exemption for
low-carbon vehicles for the transport sector
• Progressively improve the fuel efﬁciency and
pollution standards for passenger cars and
light duty vehicles
• Introduce retail sales of biofuels such as ethanol
• Develop a consistent framework for integrating
externalities such as local air pollution and use
that to promote efﬁcient and seamless multimodal
transport systems

Remove market distortions
• Provide subsidies to increase investments
and reduce the production cost in
manufacturing hybrid vehicles
• The entire vehicle ﬂeet must meet standards
set at a regional level
• Increase the number of retail service stations
that sell hybrid fuels to 100% at a national
capacity
• Socioeconomic objectives achieved through
connectivity, strategic development of transport
corridors, and green transport options

Source: ADB–ADBI study team.
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Near-term policies

Medium- to long-term targets

Agriculture
& Forestry

Identify and implement the immediate actions
needed to restore carbon sink
• Introduce new market-based incentives to restore
degraded forests and provide rural job
• Increase inspection capacity and higher penalties
for illegal logging
• Scale up pilot schemes for enhancing carbon sink
such as carbon sequestration and reduction of
water and fertilizer use
• Extend awareness of market-based instruments
to isolated communities and poor farmers

Bring all major ecosystems under sound
management to signiﬁcantly reduce the cost
of climate change mitigation
• Fully functioning REDD+ systems
• Deforestation and land degradation is
halted 100%
• Ensuring sectoral mitigation opportunities
are used to their full potential
• Fully functioning carbon markets

City-level
Measures

Scale up coordinated policies for land use planning,
urban ﬁnance, and city governance
• Change regulations and standards in building
that lead to inefﬁcient use of energy materials
• Pilot market-based mechanisms such as
carbon pricing and cap-and-trade to encourage
the efﬁcient use of public resources
• Encourage and provide advice on low-carbon
lifestyle choices and mentoring programs for
neighborhoods
• Remove barriers to mass transit networks,
improving transport inter-modality of urban freight
solutions, etc.

Create carbon-efﬁcient, and more habitable
smart cities
• Low-carbon status achieved through
improving overall resource use efﬁciency,
benchmarked internationally
• Fully functioning carbon markets in all
megacities and municipalities
• Integration of technologies and business
models for local wealth creation
• Roll out performance indicators for all
regional governments

Industry & Trade

Scale up and accelerate innovation
• Integrate low-carbon targets and objectives
into central and local level state industrial policy
• Link industrial promotion incentives and
innovations to carbon performance
• Reduce the tariff rate for low-carbon
environmental goods and services and
strengthen intellectual property regimes
• Provide information and training on existing and
emerging technologies, management practices,
and related business opportunities

Create competitive markets focused on high value
added, low-carbon products and services
• Industrial competiveness reaches that of
current advanced economies
• Global economic growth is driven by innovations
implemented in Asia
• Asian economies employ world-class
technologies and business practices in an
open competitive market
• Social capital for eco-restructuring of
Asian industries

Fiscal

Identify and implement immediate actions needed
to introduce market-based instruments
• Pilot budgetary reforms with gradual increase
in energy taxes and elimination of fuel subsidies
• Introduce performance-based tax incentive
systems for achieving sectoral emission targets
• Explore innovative ﬁnancing instruments and
accelerate support for future industries
• Improve efﬁciency, transparency, and
accountability in the ﬁnancial sector, by including
rating programs and measurement, reporting, and
veriﬁcation systems linked to credit lines

Revenue-neutral budgets for carbon-neutral
economy
• Reduction in social security contributions and
corporate income tax to compensate in part
for raising more energy tax/carbon tax/quota
auction receipts revenue
• Budgetary reforms to mobilize private capital
• Integration of capital, technology, goods, and
labor markets
• Main stream carbon taxes or auction emission
quotas in a broad-based uniform cap-and-trade
system

Conclusions and Recommendations
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Box 6.1

Regional Level Actions for Accelerating Low-Carbon Green Growth in Asia

Regional Carbon Market
• Promote the linkage of national carbon trade schemes,
which will require the setting up of a regional public–
private policy dialogue and framework to prepare
the ground for the linkage of carbon trade schemes
including transparent agreements/rules (for instance,
measurement, reporting, and veriﬁcation systems) and
institutional arrangement.
• Encourage investment in cross-border, low-carbon energy
infrastructure and transport projects.

Technology Transfer
• Establish a network of regional low-carbon innovation
centers modeled on the Consultative Group on
International Agricultural Research, to help developing
countries accelerate the uptake of low-carbon technology.
Regional development institutions such as ADB may play
leading role for promoting climate technology transfer
and diffusion, helping countries learn from each other.
• Forge a free-trade agreement within Asia for high-impact
green and low-carbon technologies and services.

Regional Energy Partnership
• Promote a regional partnership on renewable energy,
setting national renewable energy targets and favorable
feed-in tariffs and renewable energy portfolio standards.
• Promote the partnership to work toward a set of
applicable national efﬁciency standards developed
and applied to a limited but critical range of energyintensive industrial and consumer goods, and buildings.
Governments may also develop energy efﬁciency
labeling for electrical appliances, consumer products,
and industrial manufacturing processes, building on
work currently under way according to mutually agreed
timetable.

Finance
• Encourage the phasing out of pervasive fossil fuel
subsidies, using a regionally coordinated approach.
This should be done as a prelude to introducing ﬁscal
reforms that encompass a range of pricing and taxation
instruments, including taxes on fossil fuels and
other resources.
• Set up a regional platform to encourage REDD+ (reduced
emissions from deforestation and degradation) projects.
This platform should be hosted by key forest nations
of the region and involve the international community,
regional ﬁnancial institutions, civil society, and the
private sector.

Private Sector Participation
• Implement effective capacity development program at
a regional or subregional level to help create an enabling
policy and legal environment to attract private sector
participation. International development institutions,
national governments, and ﬁnancial institutions
should use risk-mitigating products (e.g., political risk
guarantees, credit risk guarantees, etc.) to encourage
private sector investment in low-carbon infrastructure
development.
• Promote a regional public–private portfolio of
several large-scale integrated smart city and smart
grid demonstration projects across different
regulatory regimes.
Source: ADB–ADBI study team.
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Low-Carbon Green
Growth in Asia
Policies and Practices

Asia is at a crossroads. As the world’s most populous region,
with high economic growth, a rising share of global greenhouse
emissions, and the most vulnerability to climate risks, Asia
must be at the center in the global ﬁght against climate change.
Simply stated, Asia’s current resource- and emission-intensive
growth pattern is not sustainable, with further gains in human
well-being constrained by the environmental carrying capacity.
This study recognizes low-carbon green growth as an
imperative — not an option— for developing Asia.
The region has taken on board the message that
it must change, and it is starting to move toward low-carbon
green growth. Many emerging economies have started the shift
toward a new sustainable development paradigm that brings
competitiveness to its industries and serves growing green
technology markets.
The goal of this study is to share with developing nations
the experiences of advanced Asian economies and the lessons
they have learned, while widening and deepening actions in
both. The study reviews and assesses the low-carbon and green
policies and practices taken by Asian countries while
identifying gaps and examining the new opportunities for
low-carbon green growth.
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