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Foreword
Asia is not only the largest and most populated continent in the world, but 

also the region with the most diverse development models and most dynamic 
economies. In the past half century, Asia has been witnessing rapid economic 
growth and playing an increasingly more important role in world’s political and 
economic arena. At the same time, Asia has developed the commonly-called 
“Asia Model”, which has attracted worldwide attention. The Asia Model shows 
a new way for the developing nations or late-development countries on how to 
realize industrialization and modernization. All these achievements are made 
by Asian countries with a focus on the advantages of their late development, re-
examination of their internal cultural values, active absorption of modern S&T 
and management experiences and constant exploration and innovation. 

These social progresses have made great contributions to the realization 
of the UN Millennium Development Goals and have played a pioneering and 
demonstration role on what can be accomplished in today’s world. However, 
Asia is facing big challenges. The most prominent one is that the rapid 
development of Asian economies is based on large input of production factors 
at the huge expense of natural resources and environment, which has been 
sharpening the conflicts in population, resources, environment, socio-economic 
development. The sustainable development in the region is being severely 
threatened and challenged. The rethinking and questioning of the Asia Model 
in the international community is growing especially in the era of post Asia 
Financial Crisis and Global Financial Crisis. 

It is not only a common challenge for the governments of Asian countries, 
but also a common task for the Asian scientific communities to cope with 
the resources and environment crisis and to seek a new way of sustainable 
development in Asia. AASA, as a non-governmental and regional international 
scientific organization with 26 member academies, is mandated to initiate 
and conduct investigation on issues concerning S&T, economic and social 
development. As early as April 2007, AASA proposed to initiate a project on 
“Sustainable Development in Asia” (SDA) within AASA framework in the hopes 
to provide consultation and advice for national and regional governments in 
Asia and relative international organizations. This study proposal was approved 
at AASA board meeting held in Russia in August 2007 with the Chinese 
Academy of Sciences as the initiator. The project covers environment, energy, 
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resources and culture with the establishment of four working groups among 
AASA member academies. 

Soon after, the SDA project was officially launched and implemented at 
different levels. The efforts include the clarification of the research content, 
emphasis, structure and division of tasks. Various meetings at the working 
level and international workshops have been held to coordinate the research 
activities and project progress: the first international workshop under this 
project was held in February 2008; the AASA Workshop on Sustainable Energy 
Development in Asia in November 2008; the AASA Workshop on Agricultural 
Culture and Asian Sustainable Development in August 2009; and the AASA 
Workshop on Environment and Resources in September 2009. 

With the joint efforts of AASA member academies, the SDA project 
has now come up with a series of studies including four thematic reports, 
namely, “Towards a Sustainable Asia: Energy”, “Towards a Sustainable Asia: 
Environment and Climate Change”, “Towards a Sustainable Asia: Natural 
Resources”, and “Towards a Sustainable Asia: The Cultural Perspectives” . Based 
on these four reports, a synthesis report has also been written entitled: “Toward 
a Sustainable Asia: Green Transition and Innovation”. All these reports have 
looked deeply into the common issues and challenges for the Asian sustainable 
development from different perspectives.   

The synthesis report is an integration and extension of the four thematic 
reports. It aims at the major resource and environmental challenges and issues 
in Asia in the general context of the challenges of financial crisis and climate 
change, and in line with green transition and innovation in Asia. Of its major 
findings, it includes: the diagnosis of key resource and environmental issues 
in Asia, such as water, minerals, land resource, environmental pollution, eco-
degradation, energy and environment and climate change, the revelation and 
reflection of the diverse, different, complicated and severe nature of resource 
and environmental issues in Asia, the systematic analysis of the main driving 
forces and future trends of resource and environmental changes in Asia, the 
empirical analysis and discretion of current evolution of the relationship 
between environment and development in Asia with the establishment of 
theoretical and conceptual models, the initiation of principals, strategic 
framework, focus and advice for promoting the green development of Asia on 
the basis of summarizing Asia’s advantages and disadvantages. 

The synthesis report differs from other similar reports. It focuses more 
on the combination of theoretical and empirical research in the evolution of 
environment and development, on the combination of trends analysis in time 
series and comparative study at spatial scale, and on the combination of Asia’s 
integrated analysis and regional and national differences. Besides, attempts have 
been made here on the innovative modeling of the evolutionary and theoretical 
relationship between environment and development, analysis of the driving 
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forces in environmental evolution, and utilization of newly developed composite 
index to conduct empirical research of Asia’s environment and development 
relation in the evolution. 

We hope the reports will be of good value to the facilitation of the 
green development in Asia, providing advice on dealing with the shortage of 
conventional resources, environment pollution and climate change, fostering 
new economic growth and enhancing Asia’s competitive advantages. This is 
the first time that AASA has ever undertaken such a study, and it surely leaves 
grounds for more detailed study and analysis of various issues and challenges 
that Asian countries face in the future.  

The SDA project is sponsored by AASA. I want to give my special 
thanks to all AASA member academies for their consistent support, advice 
and assistance, without which, the accomplishment of such an internationally 
interdisciplinary scientific project would be impossible. My thanks also go to all 
the members in the working groups, especially Professors Namık Aras and Yi 
Wang, co-chairs of this study, without whom, efficiency and quality of the study 
would not be guaranteed. I also need to thank United Nations Environment 
Programme (UNEP), InterAcademy Council (IAC) and InterAcademy Panel 
(IAP) etc. for providing us the references and various advice and inspirations. 
Last but not the least, I want to express my thanks to all friends and the 
institutions that have rendered us encouragement and assistance all the way 
along. 

The SDA project features with a wide range of fields and a huge amount of 
data, some of which are still in their early stage of development. Any comments 
or suggestions from our friends and various international institutions are 
warmly appreciated. 

                                                     

Prof. Jinghai Li

                                               President  

The Association of Academies of Sciences in Asia (AASA)

September 20, 2010

                                                

Foreword
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Preface
Since the 1960s, the ongoing fast growth in Asia has created the so-

called “Asian Miracle”, and hence the “Asian Development Model”. However, 
this development model is now confronted with new challenges: Some Asian 
countries are losing their comparative advantages. This model has largely 
been achieved at the expense of resources and the environment, exacerbating 
conflicts between economic development and environmental protection in Asia. 

Asian countries are faced with many global issues such as climate change. The 
exterior environment for Asia has undergone significant changes since it suf-
fered the Asian financial turmoil in 1997 and the global financial crisis in 2008. 
Fending off trade protectionism, boosting domestic demands and fostering new 
growth areas have become the top priorities for the Asian countries. For the 
Asian Development Model to maintain sustainable growth in the face of current 
and future challenges, it is critical to introduce innovations for the transition to 
a green development model. 

Given these challenges, the Project of Sustainable Development in Asia 
(SDA) was approved by the Association of Academies of Sciences in Asia 
(AASA) in August 2007 and formally launched in February 2008. It aims to 
bring together the Academies of Sciences in Asia to address the common 
issues on sustainable development of the region, including sustainable energy 
development, sustainable use of resources, environmental protection, climate 
change, cultural and social sustainability, and ultimately to provide decision-
making advice and policy recommendations for the government agencies in 
Asia and relevant international or regional organizations. 

This project was initiated by AASA, involving the member academies 
under AASA. Since the inception of the project, it has organized four 
international workshops, such as the First Workshop of AASA project of 
Sustainable Development in Asia (February 2008, Beijing, China), Workshop 
on Sustainable Energy Development in Asia (November 2008, Beijing, China), 
Workshop on Environment and Resources in Asia (September 2009, İzmir, 
Turkey), and Workshop on Agricultural Culture and Sustainable Development 
in Asia (August 2009, Beijing, China). The SDA project conducted studies 
through thematic research, synthesis research and consultancy under the joint 
funding of AASA, IAC, IAP and member academies of AASA. Four thematic 
reports and one synthesis report have been produced after more than two years 
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of hard work. 

The Synthesis Report, titled “Towards a Sustainable Asia: Green Transition 
and Innovation”, presents an integration of the outputs of the workshops and 
meetings, and the findings of four thematic reports with assessments of the 
major challenges and opportunities that the Asian Development Model is 
faced, as well as the major drivers and possible trends of the environmental and 
resources change in Asia. In addition, it discusses the theory of the evolutionary 
relations between environment and development in Asia and conducts empirical 
study in this regard. Finally, the significance, preconditions and development 
pathway for the green transition in Asia are clarified, and proposals are made on 
the principles, strategic framework, priorities and policy recommendations on 
green development in the region. 

Distinct from other related international or regional reports, this Synthesis 
Report features “Three Integrations”: Integration of theoretical and empirical 
studies. On the basis of developing conceptual framework, appropriate resource 
and environmental indicators are selected to conduct empirical study to validate 
the reliability and rationality of the findings. Integration of comparisons of 
temporal and spatial scales. While analyzing the future trend of relevant indica-
tors or variants over time for different countries or areas in Asia the report also 
compares the differences between different countries and areas within Asia and 
between Asia and the rest of the world. Integration of similarities and differ-
ences in Asia. The report focuses on the overall trend of changes in Asia while 
presenting the spatial differences between/among various countries and areas in 
the region. 

Structure and Major Exploration of the Report

The Synthesis Report consists of five chapters. It mainly features four 
innovation aspects: 

(1) The report integrates such concepts and hypotheses as Intensity-of-
Use Hypothesis, Environmental Kuznets Curve (EKC) Hypothesis, Decoupling 
and Dematerialization into the framework of three inverted U-shaped curves 
on the evolution of environment and development. It also divides the evolution 
of the relation between environment and development into four stages, while 
defining the major drivers at each stage. 

(2) On the basis of analyzing the evolution of the relationship between 
environment and development in Asia and validating the theory of three 
inverted U-shaped curves, the report applies three composite indicators (i.e., 
REPI, PCI and TI) to quantitatively assess the REPI, PCI and TI of 63 countries 
worldwide, including 19 Asian countries between 1994 and 2007. This has 
not only revealed the position of the Asian countries in the world and their 
gaps with the countries in other regions, but identified the trend of these 
variables and their relationship with per capita GDP, indicating that improved 
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resources and environmental performance will rest with various factors such as 
technological change, institutional arrangement and economic restructuring. 

(3) With the IPAT formula of environmental impact, the report examines 
the drivers of environmental change in Asia and the trend of these drivers, 
suggesting that the resources and environmental pressures will continue to 
grow in the future. The report concludes that only by taking strong actions and 
accelerating the green transition of Asia’s economic development model can the 
energy security and environmental protection in the region be fundamentally 
improved. 

(4) The report points out that enhancing resources and environmental 
performance provides the precondition and basis for Asia’s green development 
and that green innovation is the key to ensuring green development in Asia. 
Lastly, by examining the evolutionary stages of the relationship between 
environment and development in Asia, together with the preconditions 
and opportunities for green transition, the report proposes the basic 
principle, strategic framework, focuses and priorities, as well as the policy 
recommendations for green development in Asia. 

Acknowledgements
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Executive Summary
Transition of Development Model and Sustainable Development in Asia

Asia is increasingly becoming a major political and economic regional 
power with more important global influence after having experienced nearly 
half a century’s rapid economic growth and surviving the impact of the regional 
and global financial crises. Since the 1960s, the rising and rapid development of 
Japan, East Asian Tigers, as well as emerging economies such as China and India, 
has created the so-called “East Asian Miracle” and “Asian Development Model”. Al-
though no unified cooperation model has been put in place for the Asian countries 
due to their differences in political, economic, cultural and resource endowment as-
pects, the process for regional economic integration is accelerating and will continue 
to play a critical role in leading the global economic recovery.

The success of an Asian development model does not necessarily mean 
that it is a paragon. This model is generally regarded to have been achieved by 
constantly expanding the scale of production with the input of various factors 
and by promoting exports with favorable policies. It was in the late 1980s and 
early 1990s that rethinking on the “East Asian Miracle” and “Asian Develop-
ment Model” began. Particularly after the shock of the Asian financial crisis in 
1997 and the global financial crisis in 2008, some long-standing conflicts and 
problems of the Asia’s economic development model have become more promi-
nent, posing unprecedented challenges on the sustainability of this model. 

At present, the Asian development model is confronted with three ma-
jor challenges: The external environment in Asia has undergone significant 
changes. Since the outbreak of the global financial crisis in 2008, export-ori-
ented Asian countries have suffered from severe impacts amid the gloomy con-
sumption markets and rising trade protectionism in European and American 
regions; The traditional comparative advantages of some Asian countries in 
economic development are diminishing with the gradual decrease in the work-
force and rising resources and environmental costs, and the unsustainable over-
dependency of their economic growth on the input of production factors; As Asia 
features a very limited carrying capacity of resources and environment, the exten-
sive economic growth model has brought about a large number of resource and 
environmental problems while it has to address new challenges such as global 
climate change. As a result, Asia must seek new drivers, create new needs and 
change its development model to achieve sustainable development. Opportuni-
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ties and challenges will co-exist in the next decade, which is identified as a key 
period for Asian countries to transform towards a new development model. 

New development targets have to be defined firstly for the transition of 
the Asian development model. In the long run, in a bid to achieve stable and 
continuous growth of Asian economies and to take the lead in the post-financial 
crisis era in the global economy, Asian countries are required not only to ad-
dress the environmental and resources problems, but to adjust the old economic 
structure, create new growth areas and enhance their competitiveness against a 
backdrop of evolving domestic and international situations. The transition of an 
Asian development model, therefore, has to be comprehensive, and a new model 
that is green, low-carbon, smart, innovative, cooperative, and inclusive needs to 
be created through system innovation. This will not only challenge the wisdom, 
courage, confidence and patience of Asian countries, but test the willingness of 
the Asian countries to work together and achieve a win-win situation. 

Green Transition is Key to Transform the “Asian Development Model”

Green transition, or the transition towards a green development model, is 
a core component to addressing the above three challenges, as well as a realistic 
choice to transform the development model towards a sustainable Asia. In 
general, innovation is recognized as an essential tool to achieve green transition. 

Green Transition
Legal, administrative and economic instruments are needed to achieve 

green transition and green development in Asia. It is also necessary for 
Asian countries to adjust the energy and economic structures, gradually 
transform the extensive economic growth model, establish a moderate 
consumption model and environment-friendly and equal trading pattern 
through technological change and innovation, so as to address sustainability 
issues in terms of resources, energy, environment and poverty reduction, to 
mitigate and adapt to climate change, and to ultimately achieve sustainable 
industrialization, urbanization and modernization in Asia. Transition towards 
a green development model will not only break through the bottleneck of 
limited environmental carrying capacity in Asia, meet the severe challenges of 
resources and environment in the region, but will keep in line with international 
development trends and promote a global sustainable development process. 

The major tasks for green transition and green development in Asia 
include: 

Giving top priority to tackling the scarcity of strategic resources 
and conventional environmental problems in Asian countries. Emerging 
economies and other developing countries in Asia are required to place top 
priority on constantly improving resources and environmental performance, 
secure the safety of freshwater, food, energy and major mineral resources supply, 
invest in environmental infrastructure; reduce pollutants discharge, speed up 
the process of environmental control under the framework of an international 
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environmental regime, accelerate the efforts of surmounting the stage of 
intensive use of resources and energy and pollution discharge, halt the trend of 
deteriorating environmental quality in Asia, and achieve economic growth at a 
resource and environmental cost well below that of developed countries at the 
same stage of income level. 

Addressing the long-term severe challenge of global climate change. 
It is of critical importance for Asian countries to implement low-carbon 
development strategies that fit in with their actual domestic conditions, 
develop long-term institutional arrangements and roadmaps to reduce carbon 
emissions, actively carry out international cooperation in a principle of 
“common but differentiated responsibilities”, constantly improve energy use 
efficiency, gradually expand the use of low-carbon energy, develop low-carbon 
technologies and industries, attempt to decouple green development from 
greenhouse gas emissions to achieve the target of controlling global warming. 

Creating new economic growth areas and enhancing the international 
competitiveness of Asia. Great efforts should be made to promote the green 
transition of Asia, seek new sources for cleaner and sustainable growth, integrate 
the advantage of developing countries in Asia as latecomers to innovation, 
develop green and emerging industries, create new jobs, conduct cooperation 
on green development, promote technological progress and enhance the green 
and low-carbon competitiveness of the products and industries, fend off trade 
protectionism and break through the “green trade barriers” set by the developed 
countries. 

Green Innovation
While innovation has become a core component of development strategy 

for various countries worldwide, green innovation will serve as a key target 
for innovation, as well as the precondition for transforming towards green 
development in the future. A new technological and industrial revolution that 
is green, low-carbon, intelligent and sustainable is most likely to take place in 
the next one to two decades. As a core element driving the revolution, green 
innovation will define the future trend of innovation and the fundamental 
pathway of industry transition. 

Innovation calls for the guidance of policy, which, in turn, will drive the 
birth of a new scientific and technological revolution. In the green development 
area, green technological development, green consumption market and green 
legislation and policies constitute the drivers of green innovation. In particular, 
environmental regulations and policies have a strong impact on green 
innovation. Environmental standards, environmental, financial and taxation 
policies, to some extent, can promote green technological innovation. Take the 
best practice in China during the period of the National Eleventh-Five-Year Plan 
(2006-2010) for example. It has made great strides in technological, equipment 
and engineering development in such areas as clean coal power generation, 
renewable energy, high-speed railway, and environmental protection. There is 
no doubt that China can make significant contributions to addressing climate 
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change and sustainable development globally in the next decade and beyond if 
it follows the policy of energy efficiency and pollution reduction. 

In the course of green innovation, different priorities need to be identified 
for different countries. This is because these countries have different conditions, 
and their issues to be addressed and their advantages in innovation also vary. 
Overall, as Asia has not completely broken away from the material-intensive 
stage, technological change will play a crucial role in reducing resource 
consumption and a negative environmental impact. The major task for green 
transition and green innovation in Asia, therefore, is to achieve stable and 
continuous reduction of environmental impact intensity, or to give top priority 
to improving resources and environmental performance. 

Innovation does not only involve technological, but also institutional, 
policy, administrative, and even cultural dimensions. While institutional 
innovation and administrative innovation were often used to support technical 
innovation in the past, they should become major components of green 
innovation in the future. In addition, as green innovation involves a system 
engineering process, different innovation activities should enhance their 
interaction and coordination, strengthen cooperation in the context of open 
competition, and reduce the risk of technology change to generate system 
innovation and offer systematic solutions. 

Challenges and Favorable Conditions for Green Transition in Asia

Despite the fact that the transition from the old to the new Asian devel-
opment model is of great urgency and will bring with it opportunities for each 
country, it will only be achieved over a long period and at high cost.

Apart from the differences of various countries, the challenges for green 
transition in Asia are mainly reflected in the following two aspects: The di-
lemma between the development stage, the inertia of existing development 
model and international labor division pattern, and economic transition. As 
mentioned above, many Asian countries are still at the stage of energy and ma-
terial intensification and industrialization, during which it is difficult to shift the 
trend of resources and energy intensification in the short term. Meanwhile, to 
meet the overwhelming needs of improving per capita income and raise living 
standards, these Asian countries are faced with severe challenges in achieving 
green transition in the course of fast growth and boosting domestic demand. 

Achieving green development calls for comprehensive transition in terms of 
policy, technical, administrative and cooperation aspects, as well as the tradeoff 
between different development and policy targets. As a result, an incremental 
process is needed to achieve overall improvement. 

It should be noted that many favorable conditions have already been put 
in place for the green transition of Asia, including development foundations, 
opportunities and best practices. Asian countries should grasp the chances, 
fully leverage their own advantages, more proactively address the existing or 
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potential challenges in sustainable development, innovate for the development 
concepts and explore appropriate development pathways and priorities to 
achieve sustainable growth, which is of great significance to promote the green 
transition of Asia. These favorable conditions include:

 Strong government commitment and political will. Highly efficient and 
powerful government is one of the major root causes for Asia’s economic suc-
cess, and also provides a strong basis for Asia’s green development. More and 
more Asian countries have recognized the concept of green development and 
begun to put it into practice.

 The cultural tradition of hard-work and thrift. Asia’s traditional culture that 
advocates diligence and frugality, and its emphasis on man and nature in harmoni-
ous coexistence has been playing a significant role in promoting East Asia’s rapid 
economic development. It can also provide an important ideological and financial 
support for the green transition (including green development and green innova-
tion) of Asia, shaping a moderate consumption model that is different from western 
countries and that meets the actual resources and environmental conditions and 
needs for energy conservation and pollution reduction in Asia. 

 The largest potential green consumer market in the world. Whether 
tackling the resources and environmental problems and climate change, or ad-
dressing the financial crisis creates a huge demand and market for Asia to de-
velop green economy while providing new opportunities for green innovation. 

 Development of renewable and new energies. Relative abundance in re-
newable energies, such as hydropower, solar energy, wind power, biomass and 
geothermal energy, has provided favorable conditions for the development of 
green energy in Asia. So far, significant progress has been made in terms of re-
newable and new energy development in Japan, Rep. of Korea, China and India, 
among others. 

 Increasing innovation capacity. With its strong technical human capi-
tal, increased investment in R&D and its innovation capacity, Asia has already 
acquired a leading position in R&D, application and industry development in 
terms of energy conservation and pollution control, electric vehicles and other 
low-carbon technologies. 

 Best practices in sustainable development. Asian countries have 
developed different models and best practices that balance environmental 
protection and economic development according to their own conditions in 
the course of promoting sustainable development. These success stories can be 
shared within Asia. 

 Increasingly open environment and enhanced regional cooperation. 
While an increasingly open environment has provided possibilities and 
opportunities for Asia to introduce state-of-the-art green technologies and 
expertise, learn from the best practices and reduce the costs of green transition, 
the expanding regional cooperation makes it possible for Asian countries 
to establish a sound bilateral and multi-lateral environmental cooperation 
mechanism, strengthen infrastructural development in energy and other areas, 
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