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The China Greentech Initiative (CGTI) is the only collaborative 
platform of Chinese and international organizations focused on 
deploying integrated greentech solutions to help China achieve its 
sustainability objectives. Built on two cornerstones, strategic market 
research and a community of over 1,000 industry experts, CGTI 
provides participating organizations with world class market insights 
that enable better decisions, meaningful relationships that lead to 
business opportunities, and thought leadership and education that 
position participants at the forefront of China’s greentech markets.
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The China Greentech ReportTM 2013 is organized into four sections:

Executive Summary
Summarizes the Report’s content.

Viewpoint 
Discusses the progress that China has made since release of the 12th Five-Year 
Plan and presents CGTI’s proposed new approach for accelerating China toward 
sustainable development. 

Vision and Roadmap Chapters
Outlines the work of each of CGTI’s Working Groups (Next-Generation Energy 
Value Chains, Low Carbon Eco-Cities, Built Environment, Electric Vehicles and 
Sustainability) in 2012.  

Resources
Provides resources that support the Report findings and help readers learn more 
about China’s greentech markets, including an overview of the glossary of terms and 
definitions of acronyms.

Navigation Guide
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PREFACE

Dear Reader,

It is with great pleasure that we bring you The China Greentech ReportTM 2013. The Report 
highlights the rich insights developed by the annual China Greentech Initiative (CGTI) Partner 
Program, through which leading industry executives, investors, policymakers and other experts 
collaborate to accelerate China’s green growth.

The China Greentech ReportTM 2009 quickly became the primer for understanding China’s rapidly 
evolving greentech markets after its launch at the World Economic Forum in September 2009. 
The 2011 and 2012 editions built upon that success, providing deeper insights into trends and 
opportunities.

This year’s Report continues to provide insightful perspectives on the myriad regulatory, financing 
and technology changes underway across China’s diverse greentech markets. Embodying our 
continued belief that the massive scale of change needed to create truly sustainable development 
requires participation by everyone—not just government and industry—the Report summarizes 
insights from our proprietary work for CGTI Partners into a freely distributed publication designed 
to raise awareness, educate and highlight actions we can take together now to accelerate China’s 
green growth. 

Facing increasingly urgent energy, water and environmental challenges, we believe China’s 
new leadership has the opportunity to adopt a more integrated approach focused on tangible 
outcomes, not simply the achievement of quantitative goals and targets. As such, the 2013 Report 
includes shared visions and roadmaps of five strategic integrated solution ecosystems that the 
China Greentech community has identified of critical importance to achieve tangible results: (1) 
the Next-Generation Energy Value Chain; (2) Energy, Water and Waste in the Built Environment; 
(3) Low Carbon Eco-Cities, (4) Electric Vehicles, and (5) Sustainability. Over the past year, CGTI 
Working Groups in each of these areas worked together to create visions and roadmaps to help 
China achieve its goals, and now look forward to collaborating with government, industry and 
others to put them into action.

The China Greentech ReportTM is a collective view that has been informed by over 1,000 
experts from more than 100 organizations that make up the CGTI community. Please see the 
Acknowledgments section of this Report where we offer our appreciation to contributing Partner 
companies, organizations and individuals for their dedication to this effort. 

The China Greentech ReportTM 2013 has many uses—context for corporate decision-making, a 
primer for educating market participants, a repository of market information, and a basis for 
shaping policies. We hope that you find it valuable and invite you to continue the journey with 
CGTI by engaging in future discussions and activities. Please visit www.china-greentech.com to 
learn more.
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The China Greentech Report series—beginning with the 2009 edition released 
at the World Economic Forum in Dalian, China and followed by the 2011 and 2012 
editions—has established CGTI as an authority on China’s greentech markets. This 
latest edition builds on insights in our earlier Reports and should be viewed as a 
complement to the 2009, 2011 and 2012 editions. The China Greentech Report 2013 
is focused on the following themes:

China’s severe and worsening pollution situation 

Progress and impact of China’s 12th Five-Year Plan

New approach to accelerate China’s sustainable development

Following these chapters, the Report summarizes proprietary analysis for five 
greentech ecosystems that were developed in collaboration with CGTI Partner 
companies and organizations that participated in the 2012 Partner Program.  Each of 
the five greentech ecosystems includes a vision and roadmap highlighting how China 
can achieve and exceed its 12th Five-Year Plan targets in each of these areas while 
pursuing a path toward more sustainable development. The five ecosystems are: 
Next-Generation Energy Value Chains; Low Carbon Eco-Cities; Built Environment; 
Electric Vehicles; and Sustainability. Together they chart a course to accelerate 
progress in China’s greentech markets, including analysis of the current situation 
and trends, key challenges, and identification of potential partnership opportunities 
between stakeholders. 

The China Greentech Report 2013 is the culmination of an open source, 
commercial collaboration of more than one hundred leading technology 
companies, service providers, investors, policy makers, NGOs and advisors 
who participated in the China Greentech Initiative’s 2012 Partner Program. 
These organizations collaborate by ecosystem and commit their expertise, 
time and funding to address the developing opportunities and challenges 
in China’s evolving greentech markets.

Defining Greentech

Greentech refers to technologies, products and services that deliver 
benefits to users of equal or greater value than those of conventional 
alternatives, while limiting the impact on the natural environment as well 
as maximizing the efficient and sustainable use of energy, water and other 
resources. 
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China at a Crossroads

China has achieved an astonishing transformation over the past three decades. 
The country has become an industrial powerhouse, lifted hundreds of millions 
of citizens out of poverty, and created a growing middle class with rising levels 
of prosperity. But progress has come at a high environmental cost: air quality 
in hundreds of cities is worsening and water resources across the country are 
deteriorating. The 12th Five-Year Plan provides a powerful starting point for 
addressing these and other challenges, but quantitative targets alone are not 
enough to drive China towards a more sustainable model of development. A new 
approach is needed to minimize the impact of development on the environment, 
while continuing to improve the lives of Chinese citizens. In this chapter, we 
describe what we believe are the key elements of this new approach and 
explain why China is well-positioned to accelerate progress towards sustainable 
development.

Despite Recent Efforts, Pollution Challenges Persist 

China’s leaders have acknowledged the need to shift to a more sustainable model 
of development to better manage scarce resources and energy concerns. But 
despite continued government efforts, intensifying pollution challenges persist.  

China’s environmental challenges are exemplified by the persistently high air 
pollution that all too frequently envelops much of the country. In January 2013 
alone, 25 days in Beijing were categorized as unhealthy, very unhealthy or hazardous 
according to World Health Organisation (WHO) Air Quality Guidelines. Beijing has an 
ambitious target to reduce concentrations of potentially harmful PM2.5 particulates 
(particulate matter smaller than 2.5 micrometers) by 15% from 2010 levels by 
2015,1,2 and to achieve a 35 microgram/cubic meter (µg/m3) annual average by 
2030.3 But that would still be 25µg/m3 higher than the average annual concentration 
of 10 recommended by the WHO.4 

The human and economic costs of this pollution are increasingly clear. A joint study 
by Peking University’s School of Public Health and Greenpeace East Asia found that 
in 2012, more than 8,500 premature deaths resulted from PM2.5 air pollution in 
Beijing, Shanghai, Xian and Guangdong.5 Meanwhile, the Ministry of Environmental 
Protection’s Academy of Environmental Planning calculated losses in 2010 due to 
pollution (excluding the cost of health care) to be 1.1 trillion RMB—equivalent to 3.5 
% of GDP.6 

EXECUTIVE  SUMMARY

1. “ 重点区域大气污染防治 ‘ 十二五 ’ 规划 ” [12th Five-Year Plan for Air Pollution Prevention for Key Regions], Ministry 
of Environmental Protection, October 2012, www.zhb.gov.cn  
2. Ma, Jun, “We’re Winning the Air Pollution Data Battle–So What Next?”, China Dialogue, January 9, 2013, www.
chinadialogue.net
3. “八大措施防治 PM2.5” [Eight Measures to Reduce PM2.5], Beijing Evening News, February 8, 2012, www.bjwb.com   
4. “WHO Air Quality Guidelines for Particulate Matter, Ozone, Nitrogen Dioxide and Sulfur Dioxide,” World Health 
Organisation, 2005 
5. PM2.5: Measuring the Human Health and Economic Impacts on China’s Largest Cities, December 18, 2012, www.
greenpeace.org  
6. “1.1 trillion Yuan in Economic Losses in 2010, China Report Says,” South China Morning Post, April 3, 2013, www.scmp.com
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Since 2008, the China Greentech Initiative has been tracking the government’s 
response to environmental challenges, assessing progress, and identifying potential 
solutions. Within the framework of the 12th Five-Year Plan (2011–15), clear targets 
have been set to address China’s environmental and energy goals, with supporting 
regulations and guidelines. There have been notable successes in some areas. 
However, outcomes have not always matched ambitions.

The basic equation has not changed: China is over-reliant on coal; an increasingly 
affluent population is consuming more energy; air and water pollution grow more 
severe; resources are dwindling and enforcement remains lax as local governments 
continue to prioritize rapid economic growth over environmental stewardship. 

The rate of environmental decline raises fundamental questions about the 
effectiveness of the current government strategy. As China moves into a new era of 
political leadership, new opportunities are emerging to make far-reaching changes. 
China could become a global leader in sustainable development if it takes steps now 
to change its current approach.

China’s 12th Five-Year Plan: Measuring Progress and Impact

The targets in China’s 12th Five-Year Plan provide direction and momentum for 
moving toward a more sustainable model of development. While there has been 
notable progress in meeting many targets, particularly in energy supply, China has 
been less successful at reducing energy consumption and becoming more energy 
efficient. On many fronts, China is a victim of its own success, its impressive 
growth making it difficult to manage resources, let alone control emissions and 
curb pollution. In order to achieve cleaner and less energy intensive development, 
it is important that China learns from the many successes it has achieved and 
determine the best ways to replicate them.

The 12th Five-Year Plan introduced for the first time a new binding emission 
target to reduce carbon intensity (CO2 per unit of GDP) to 17% below 2010 levels 
by 2015. More recently, the government has added a new target to reduce average 
levels of PM2.5 particulates in 47 cities by 5% based on 2010 levels before 2015. In 
addition, China aims to increase the proportion of non-fossil fuels and natural gas 
in its energy mix, reduce energy intensity (unit of energy consumed per unit GDP) 
by 16% on 2010 levels and cap primary energy consumption at 4 billion tons of coal 
equivalent within the same time period. 

The government is trying to meet these targets through investments in solar, wind, 
coal, oil and hydro power generation. Targets for solar have been sharply revised 
upwards, which could help boost output. But this may not be enough to mitigate the 
effects of trade disputes with the U.S. and Europe as well as continued overcapacity 
in the domestic market. The situation seems much more positive for wind power 
where China looks set to meet and perhaps even exceed its installation targets. 
There are also ambitious plans for natural gas, with the biggest potential for growth 
in unconventional sources, particularly shale gas. But lack of local experience is likely 
to hamper rapid development of the sector, despite big outward investments made 
by China’s national oil and gas companies to try to close the technology and skills 
gap.
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Overall, there has been clear progress in meeting targets related to energy supply. 
Coal production grew faster in 2012 than anticipated—by the end of 2012, supply 
had grown to 3.65 billion tons. But if China is to shift towards a more sustainable and 
energy secure future, it will need to focus much more on its demand-related targets 
(where it is currently falling short). In particular, renewed resolve is needed in 
improving industrial energy efficiency. If current trends continue, it seems likely that 
without draconian measures—such as planned blackouts in peak summer months—
China’s energy intensity targets will not be met, which would in turn impact its 
ability to meet emission reduction targets. 

Despite its ambitious targets, at the start of 2013, China remains the largest emitter 
of greenhouse gases, consumes more coal than the rest of the countries of the 
world combined and is contending with continuing incidents of severe pollution. A 
new approach is needed to accelerate progress and transition to a more sustainable 
model of development.

At a Crossroads: A New Approach to Accelerate China’s Progress Toward 
Sustainable Development  

CGTI believes there is a transformational opportunity for commercial and 
government stakeholders to adopt a new approach, marrying China’s 12th Five-
Year Plan’s targets with the achievement of outcomes that can have a positive 
impact on the environment and accelerate China’s progress toward more 
sustainable development.

The new political leadership, which assumed power in China in March 2013, has 
an opportunity to increase the scale and scope of measures to address the myriad 
pollution problems the country faces. Growing public concern about quality of 
life, alongside a desire for rising prosperity, gives China’s new leaders a platform of 
support to change the current approach to development.  

CGTI proposes that commercial  and government stakeholders adopt a 
transformational approach marrying China’s 12th Five-Year Plan targets with the 
achievement of measurable outcomes in order to ensure greater impact. This 
new approach is based upon what we have learned through collaboration with 
CGTI Partners and Supporting Organizations during the past five years. What is 
new for China—or certainly uncommon—is the focus on collaborative ecosystems 
with commercial and government stakeholders working together to plan, design, 
implement and operate integrated solutions that deliver positive outcomes, 
including significant environmental and economic benefits. Integrated solutions are 
any combination of technology products and services that together achieve greater 
environmental and economic benefits than if implemented independently. Robust 
integrated solutions typically include bundled technology products and services that 
span from planning, design and construction through to operations and maintenance 
(O&M), and are underpinned by business models that produce economic benefits 
for all commercial stakeholders. 
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CGTI believes project stakeholders (including government, solution adopters, 
solution providers and investors) need to consider eight major areas to ensure 
collaborative ecosystems develop, implement, and operate integrated solutions 
successfully. These areas include:

Designing targets and policies to achieve positive outcomes

Aligning environmental goals with economic incentives 

Scaling proven green technologies 

Experimenting with new green technologies 

Optimizing current and planned investments

Adopting win-win business models

Stepping up enforcement

Measuring, monitoring and reporting progress

In 2012, CGTI partners set out to apply the principles of this new approach within 
five collaborative ecosystems: China’s Next-Generation Energy Value Chains; Low 
Carbon Eco-Cities; Built Environment; Electric Vehicles; and Sustainability. Through 
CGTI’s unique research and collaboration model, incorporating the expertise 
and priorities of CGTI partners, government organizations and industry experts, 
each collaborative ecosystem developed a vision and roadmap to support China 
in achieving its greentech-related targets by overcoming challenges and jointly 
pursuing opportunities. This work was further validated through in-depth discussions 
at two 2012 China Greentech Council Meetings, which convened CGTI’s greentech 
leadership body of international and Chinese senior executives and policy makers. 

EXECUTIVE  SUMMARY
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Next-Generation Energy Value Chains

Promoting collaboration along energy value chains to accelerate deployment of 
cleaner technologies and enhance energy efficiency

China is upgrading its energy value chains to minimize the impact of rapid 
development, meet growing demand and address energy security concerns. There 
are opportunities to use cleaner forms of energy, improve efficiency, raise consumer 
awareness and integrate renewables into the grid. CGTI is optimistic that Next-
Generation Energy Value Chains will propel China towards a cleaner energy future. 
But to do so, the appropriate regulations, policies, implementation capabilities, 
collaboration models and financing mechanisms must be adopted. 

CGTI developed a vision, with five priority areas, to support China’s 2015 and 2020 
energy-related goals:

Meet or exceed non-fossil fuel targets: Accelerate development of non-
fossil fuel resources—especially solar, wind and nuclear—to meet growing 
energy demand and reduce reliance on fossil fuels.

Leverage shale gas resources and global expertise: Encourage use of 
domestic resources and global expertise to tap shale gas potential, improve 
production processes and manage environmental impact, particularly for 
horizontal drilling and wastewater management. 

Promote efficient energy use: Improve efficiency in the production, 
distribution and consumption of energy through enhanced collaboration 
along value chains, as well as the adoption of proven integrated solutions to 
increase energy savings (particularly in the industrial and building sectors).

Accelerate development of a smarter grid: Consistent with State Grid and 
Southern Grid plans, ensure readily available information on supply and 
demand, improve integration of renewable energy sources and accelerate 
investment in distributed energy to optimize existing assets, manage energy 
demand, improve energy efficiency and ultimately lower carbon emissions.  

Encourage innovation and transparency across energy value chains: 
Promote use of innovative technologies, business models and operational 
changes to accelerate adoption of integrated solutions, especially for 
cleaner energy and energy efficiency. Improve the transparency of demand, 
supply, pricing, assets and other information across value chains to enable 
more effective decisions among value chain stakeholders.

Definition – Next-Generation Energy Value Chains

CGTI defines China’s Next-Generation Energy Value Chain as the resources, 
activities and technologies—both proven and new—that can accelerate 
the use of cleaner energy solutions and greater efficiency for all major 
forms of energy and electric power. 

EXECUTIVE  SUMMARY
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Low Carbon Eco-Cities

Integrated and localized approaches for urban development to achieve economic 
and environmental benefits

China’s rapid pace of urbanization shows no sign of abating, adding pressure to 
already limited resources. Low carbon eco-cities are increasingly viewed as part of 
the solution. While the costs for stakeholders do not always appear evenly balanced, 
low-carbon approaches provide new commercial opportunities that can deliver 
rapid environmental and economic benefits, and help China achieve balanced and 
sustainable growth.

In response to central government policy and local development needs, more 
than 200 prefecture-level cities have plans to develop low carbon eco-cities.7 This 
broad development concept suggests potential market growth in areas such as 
urban infrastructure, transport, buildings, energy, waste management and water. 
However, there are also potential obstacles such as financing, unclear regulations, 
complicated local vested interests, and a lack of proven models to demonstrate clear 
environmental and economic benefits. 

CGTI has developed a vision with three pillars for effective low carbon eco-cities in 
China by 2020:

Integrated: Integrate planning, buildings and infrastructure at all stages 
of development. Potential greentech solutions and systems that improve 
liveability should be incorporated from the outset.  

Localized: Tailor developments to the unique environmental, economic and 
social situation of each location. This includes local history, culture, lifestyle 
and natural resources. 

E2 driven: The environment and economy are mutually reinforcing when 
integrated properly for the benefit of society. Protecting and restoring the 
environment delivers economic benefits; the implementation of low-carbon 
approaches and solutions supports rational economic development.

Underpinning these three pillars we envision the required technology, financing, 
business models and government leadership to enable effective planning, 
construction and management of low carbon eco-cities. CGTI believes that this 
vision, and its underlying principles, can apply to any type of low carbon eco-
city, pre-existing or newly built, industrial or tourism-focused zones, regardless of 
geographic location or level of economic development.

Definition – Low Carbon Eco-Cities

CGTI defines Low Carbon Eco-Cities as a development concept encompassing 
emission reduction, environmental protection, as well as economic and 
social sustainability. At its core is effective coordination at every stage of city 
propositioning, urban planning, construction and management of new and 
existing cities, zones within cities, and industrial parks.

7. CGTI interview
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Built Environment

Accelerating results through integrated, replicable and measurable green building 
solutions

Buildings currently account for 33% of China’s total energy consumption and 
as such have a strong impact on the government’s stated goals for reducing energy 
intensity. Moreover, China’s rapid urbanization will increase demand for new and 
improved buildings. The potential environmental impact of this expansion in the 
market can be significantly reduced if China focuses on developing green buildings 
with an integrated approach.

The government has set ambitious targets, including adding more than 1 billion 
square meters of green building floor area by 2015,8 which indicates rapid near-
term market growth. However, high upfront costs, slow return on investment and 
misaligned financial incentives are deterring property developers from adopting 
green building standards in both new and retrofit projects. Lack of expertise in 
green building design, weak operations and maintenance, insufficient performance 
monitoring and energy auditing further undermine even understanding the potential 
of green buildings.   

CGTI has developed a 2015 vision aimed at supporting China’s goals to improve 
quality and reduce the environmental impact of buildings while overcoming the 
above challenges: 

Integrated solutions: Achieving maximum environmental and economic 
benefits through the application of integrated solutions at all stages of a 
project, from design to operation. This includes integrating elements of 
passive design and green technologies appropriate to a building’s function 
and location.    

Measurable: Capturing accurate data and using suitable models to be able 
to assess the estimated and actual lifecycle costs, consumption of water and 
energy resources, waste management and other performance indicators for 
optimized building design and operation. 

Replicable: Developing proven technologies, solutions and business models 
that are replicable in different locations for a variety of building functions.

Definition – Green Building

We define green building as planning, building and operating solutions that 
are more efficient, healthy and sustainable than conventional solutions 
for an equivalent level of comfort and service throughout all stages of a 
building’s life cycle.

8. “ 关于加快推动我国绿色建筑发展的实施意见 ” [Implementation Opinions on Accelerating the Development of 
Green Buildings], MOHURD and MOF, April 27, 2012
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Electric Vehicles

Driving success through natural market demand and an enabling environment
China has set ambitious targets for its nascent electric vehicle industry that, if 

achieved, would set the country on a trajectory to become one of the largest and 
most advanced markets in the world. But EV deployment has fallen behind the goals 
set by the government, due to challenges such as high battery costs, insufficient 
charging infrastructure, incomplete standards and immature business models.

Market growth hinges on a range of factors, including alignment of government 
policies, collaboration among stakeholders, overcoming technological challenges, 
lowering costs and dramatically accelerating deployment of infrastructure. 

At the current pace of adoption, Central Government targets of 500,000 electric 
vehicles on the road by 2015, and 5 million by 2020, will be difficult to achieve. EV 
deployment thus far has been concentrated in 25 pilot cities as defined by the “Tens 
of Cities, Thousands of Vehicles Program,” which focuses mainly on purchasing EVs 
for public fleets, as opposed to developing a demand-driven market. 

CGTI has developed a 2020 vision aimed at supporting China’s goals by fostering 
natural market demand, rather than simply working to achieve top-down targets. 
This approach is centered on three essential elements: 

Geographic concentration: Development and investment focused on a 
limited number of pilot cities or locations within cities, perhaps fewer than 
the current twenty-five pilot cities. 

Viable technologies and performance: Significant improvement of battery 
performance, battery management systems (BMS) and direct current (DC) 
charging infrastructure, as well as reduced costs and development of all 
necessary technology standards.

Customer orientation: Development of an adequate range of models, 
convenient access to charging infrastructure and guaranteed battery 
operation, supported by targeted policies and incentives, to meet different 
consumer needs.

We define an electric vehicle (EV) as a ground vehicle, propelled fully or 
in part by electrical energy from rechargeable batteries or other on-board 
sources. We do not include electric motorcycles, bicycles or tricycles. Our 
focus is on high-speed Battery Electric Vehicles (BEV) and Plug-in Hybrid 
Electric Vehicles (PHEV).

Definition – Electric Vehicles Ecosystem and Electric Vehicles
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Sustainability

Corporate sustainability strategies to drive long-term business performance and 
China’s green growth

The Chinese government’s ambition to move towards more sustainable growth 
will place tighter resource, energy and waste constraints on all businesses. At the 
same time, there is growing international and local pressure on companies to 
minimize the impact of their operations on the environment. Effective corporate 
sustainability strategies—tailored to local conditions, integrated into all aspects of 
a company’s business strategy, operations and supply chain, and aligned with the 
Chinese government’s environmental goals—are required.

Achieving sustainability ambitions requires increased awareness, transparency and 
tangible business value for all stakeholders. As a whole, there is still limited market 
acceptance, lack of consistent standards across the supply chain and a perception 
that sustainable practices imply costs without benefits. However, China’s anticipated 
environmental policy shifts will translate into new opportunities for progressive 
companies to introduce greener products and solutions, strengthen their brands and 
engage stakeholders in innovative ways.

CGTI developed a vision of the ideal sustainable company in China, focusing on four 
main elements:

The company’s China organization serving as the engine of sustainability 
efforts

Government relations to ensure ongoing license to operate

The company’s operation and supply chains, which can help mitigate risks 
while reducing costs

A company’s external stakeholders who are instrumental for brand building 
and reinforcing the reputation of companies

Definition – Sustainability

CGTI subscribes to the United Nations definition of sustainability: “Sustainable 
development ensures that it meets the needs of the present without 
compromising the ability of future generations to meet their own needs9.” 

CGTI adheres to the concept of corporate sustainability as managing what 
is commonly referred to as the “Triple Bottom Line”—which includes the 
environmental, social and economic responsibilities of corporations to 
their communities. We focus on corporate sustainability in China from an 
environmental perspective, though we recognize that social and economic 
dimensions are equally important.

9.  “Our Common Future,” The World Commission on Environment and Development, 1987
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Three decades of rapid development in China have led to impressive economic 
growth and rising levels of prosperity, yet at great environmental cost. Although 
China’s leaders acknowledge the need for a more sustainable development model 
to better manage scarce resources and energy concerns, severe environmental 
problems persist.

When China’s leaders gathered in the Great Hall of the People in March 2013 to 
oversee the final stage of a once-in-a-decade political transition, the smog shrouding 
Tiananmen Square signified the stark environmental challenges facing the country. 
2013 will be remembered as the year China’s leadership was handed to a new 
generation; however, it may also be known as the point at which environmental 
degradation escalated to a state of urgency. 

The evidence is mounting, but the basic equation has not changed: China is over-
reliant on coal; an increasingly affluent population is consuming more energy; 
air and water pollution grow increasingly severe; resources are dwindling; and 
enforcement remains lax as local governments continue to prioritize rapid economic 
growth over sustainable development. 

Severe air pollution has increasingly epitomized China’s environmental challenges. 
In January 2013 alone, Beijing had 25 days categorized as “unhealthy,” “very 
unhealthy” or “hazardous” according to World Health Organization (WHO) Air 
Quality Guidelines. Beijing has an ambitious target to reduce concentrations of 
potentially harmful PM2.5 (particulate matter smaller than 2.5 micrometers) by 15% 
from 2010 levels by 2015,1,2 and to achieve a 35 micrograms/cubic meter (µg/m3) 
annual average by 20303—which would still be 25µg/m3 higher than the average 
annual concentration of 10 recommended by the WHO.4

China’s new premier, Li Keqiang, summed up the nation’s challenge during his debut 
press conference. “It’s no good to be poor in a beautiful environment,” he said, 
“nor is it any good to be well off and live with the consequences of environmental 
degradation. We need to develop new thinking on development.”5 The question is: 
what shape should this new approach take? How can China achieve the new ‘China 
Dream’ that President Xi Jinping has promoted since assuming leadership?6 Since the 
release of the 12th Five-Year Plan in 2011, China has already set clear targets with
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1. “ 重点区域大气污染防治 ‘ 十二五 ’ 规划 ” [12th Five-Year Plan for Air Pollution Prevention for Key Regions], Ministry 
of Environmental Protection, October 2012, www.zhb.gov.cn  
2. Ma Jun, “We’re Winning the Air Pollution Data Battle—So What Next?”, China Dialogue, January 9, 2013, www.
chinadialogue.net
3. “ 八大措施防治 PM2.5” [Eight Measures to Reduce PM 2.5], Beijing Evening News, February 8, 2012, www.bjwb.com   
4. “WHO Air Quality Guidelines for Particulate Matter, Ozone, Nitrogen Dioxide and Sulfur Dioxide,” World Health 
Organisation, 2005 
5. HIGHLIGHTS—Comments from China’s Premier, Li Keqiang, Reuters, March 17, 2013, www.reuters.com  
6. “ 习近平 ‘ 中国梦 ’ 解读：中国梦是为了人民的梦想 ” [An Opinion Piece on Xi Jinping’s ‘China Dream’: The China 
Dream, A Dream for the People], Phoenix News, March 26, 2013,www.ifeng.com 

“It’s no good to be 
well off and live with 
the consequences 
of environmental 
degradation.”
—Premier Li Keqiang.
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supporting regulations and guidelines to tackle its environmental challenges. While 
these efforts provide an essential foundation, progress has not kept pace with the 
rate of China’s growth and its subsequent environmental impact. 

At the spring meeting of The China Greentech Council, more than half of the 100 
participating industry leaders, government representatives and experts agreed that 
China’s environmental situation has reached an inflection point; nearly half (44%) 
indicated they thought it would get worse before it gets better. 

China is at a crossroads. At this point in the nation’s history, China has the 
opportunity to establish a new model of development that balances economic 
growth and environmental stewardship—and it must take the necessary steps 
without delay.

Tracking China’s efforts to tackle pollution 
The China Greentech Initiative has followed China’s efforts to address rising 

pollution over the past several years. The China Greentech Report 2011 drew 
attention to China’s growing energy security, water supply and pollution challenges, 
detailing the evolution of the government’s greentech policies and identifying 
potential market opportunities to address these challenges. The 2012 Report placed 
renewed emphasis on air pollution, pointing to China’s continued dependence on 
fossil fuels despite encouraging growth in the renewable energy sector. 

Water pollution was also identified as a growing problem in the 2012 Report, 
with government estimates suggesting that as of 2011, 39% of major rivers and 
57.7% of major lakes were polluted.7 Polluted water used during irrigation is also 
exacerbating concerns about food security and safety as well as public health. In 
order to address these challenges, the government has invested huge sums in water 
treatment infrastructure and has allocated another USD 850 billion for the coming 
decade.8 Nevertheless, challenges remain. A recent study by the Ministry of Land 
and Resources (MLR) showed that 70% of overall groundwater quality in Northern 
China was classified as “unfit for human use.”9

Despite investments and renewed efforts to address pollution through ambitious 
targets, CGTI research shows that outcomes have not always matched ambitions. 
Even targets that are achieved can represent profound missed opportunities for 
positive environmental impact. For example, although China exceeded its target to 
reduce sulfur dioxide (SO2) emissions by 10% in 2010 from 2005 levels, it could have 
achieved more substantial results if operational effectiveness of new technologies 
had also been emphasized in addition to installation. After the government mandated 
the installation of sulfur scrubbing equipment at more than 200 existing and new 
coal plants, 76% of total capacity had already met the target by 2009. However, 
because the focus was on speed of installation and minimizing costs rather than on 
use and efficacy, at the time of publication of The China Greentech Report 2011, an 
estimated one-third of the over 1,200 installed scrubbers were not working properly, 
thus hamstringing the benefit.10 Fortunately, data released by the State Electricity 
Regulatory Commission in October and November 2012 suggest utilization rates

7. “ 淡水环境 ” [Freshwater Environment], Ministry of Environmental Protection, June 6, 2012, www.mep.gov.cn
8. After China’s Multibillion-Dollar Cleanup, Water Still Unfit to Drink, Reuters, February 20, 2013, www.reuters.com
9. North China Plain Groundwater: > 70% Unfit for Human Touch, China Water Risk, February 26, 2013, www.
chinawaterrisk.org
10. Ni, Chunchun, China Energy Primer (U.S.: Ernest Orlando Lawrence Berkeley National Laboratory, November 2009); 
电监会 “2009 年电力企业节能减排情况通报” [SERC, “2009 Power Company Energy Saving and Emission Reduction 
Report”] November 2, 2010; Li Jing, "Senior Official Calls for Cap on Coal Consumption," China Daily, March 13, 2011, 
www.chinadaily.com.cn 
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have since improved in at least four provinces—Jiangsu, Shanxi, Guizhou, and 
Henan.11 This highlights an important lesson: targets should be considered one of 
the means to the end goal of improving China’s environmental situation, not the 
solution.

Substantial achievements can be made if China applies this lesson to its future 
efforts to minimize air pollution. As The China Greentech Report 2012 explains in 
detail, stationary sources (such as industrial plants) account for the largest portion of 
this pollution.12 The contribution of automobile exhaust to PM2.5 levels is estimated 
to be around 17%, with road dust (from tires and brakes) adding another 13%.13 But 
while vehicle ownership is rising, it is trucks, rather than passenger vehicles, that 
are the worst offenders, since they are the largest emitters.14 Heating and cooling 
of poorly insulated buildings also contribute to greater energy demand and wasted 
energy. While setting reduction targets for individual pollution sources can provide 
a framework for minimizing pollution, detailed work plans, implementation and 
monitoring to ensure pollution reduction are equally important.  

Thus far, the government is ramping up efforts in monitoring. As CGTI anticipated in 
the 2012 Report, the government began to publish its own real-time data on PM2.5 
levels, requiring 74 cities15 to comply from January 1st, 2013.16 The availability of 
information has significantly raised social awareness; air quality mobile apps are 
now widely available in China and the issue is frequently commented upon on social 
media sites such as Sina Corp.’s Weibo. While this is certainly a welcome move 
toward transparency (largely in response to growing public concern), discrepancies 
frequently exist between the figures published by the Chinese authorities and those 
released by other countries, notably the United States, which publishes readings 
from its embassy in eastern Beijing. 

For years, the government has taken a strong lead in setting the policy framework 
and associated targets to reduce the impact of economic growth on the 
environment, but now even greater resolve is required. China’s rapid growth is 
unprecedented and has undoubtedly produced huge benefits, but the severe 
pollution raises fundamental questions about the effectiveness of the government’s 
approach. Delivering more than 300 million people out of poverty is an astonishing 
achievement—and yet China is in danger of choking on its own success if it does not 
address its mounting air and water pollution issues. 

Despite these challenges, many viable solutions are now available, which can be part 
of a new approach taken by government and industry to curb pollution and create 
the “Beautiful China” envisioned by former President Hu Jintao.17 The need for smart 
applications of green technologies focused on tangible outcomes, coupled with 
strong enforcement, has never been more pressing.

VIEWPOINT

Severe cases of pollution 
raise fundamental 
questions about the 
effectiveness of the 
government’s current 
approach.

11. China State Electricity Regulatory Commission, 山西电监办发布前三季度电力行业节能减排情况通报 , October 30, 
2012; 江苏电监办前三季度电力企业节能减排情况通报 , October 23, 2012; 贵州电监办发布前三季度电力行业节
能减排情况通报 , October 24, 2012; 河南省副省长充分肯定河南监电办电力行业节能减排监管工作 , November 8, 
2012, www.serc.gov.cn
12. The China Greentech Report 2012
13. Lingda Yu et al., “Characterization and Source Apportionment of PM2.5 in an Urban Environment in Beijing,” Taiwan 
Association for Aerosol Research, November 2012 
14. U.S. Environmental Protection Agency, Cars, Trucks, Buses, and “Nonroad” Equipment, March 7, 2012, www.epa.gov
15. Ma, Jun, “We’re Winning the Air Pollution Data Battle—So What Next?”, China Dialogue, January 9, 2013, www.
chinadialogue.net
16. “ 长三角 25 个城市同步试点发布 AQI PM2.5 值今起可查询 ” [Twenty-Five Cities in Yangtze River Delta Begin 
Publishing AQI Data for Public Use], Southern Weekend, December 12, 2012, www.infzm.com  
17. “CPC Advocates Building ‘ Beautiful ’China,” China Daily, November 8, 2012, chinadaily.com.cn
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Environmental pollution challenges continue to grow
China experienced a worrying catalogue of severe cases of environmental 

pollution in 2012: incidents of water contamination led to supply shutdowns,18 air 
pollution resulted in rising respiratory problems and soil contamination accelerated 
the loss of arable land. As China continues to fast-track its development, the human 
costs of the resulting pollution are becoming increasingly apparent.  

A study published in the British medical journal, The Lancet, suggested air pollution 
had contributed to 1.2 million premature deaths in China in 2010.19 Another joint 
study by Peking University’s School of Public Health and Greenpeace East Asia 
found that in 2012, more than 8,500 premature deaths were the result of PM2.5 air 
pollution in Beijing, Shanghai, Xian and Guangdong.20  

Coal is by far the greatest contributor to air pollution in China—and demand is 
growing despite efforts to reduce its use. While coal represented 67.4% of China’s 
primary energy consumption in December 2012 (a 1% reduction from the end of 
2011), the absolute figure for the amount of coal used in that period increased from 
3.8 to an estimated 4.1 billion tons.21 Although the government plans to reduce the 
percentage of coal in primary energy production from 70% to 63% by 2015,22 the 
actual amount of coal consumed will continue to rise. 

Air pollution has received the most international attention, but China’s water 
challenges should not be overlooked. Recent water pollution cases have caused 
public alarm. For example, the small town of Jinling in Shandong Province continues 
to suffer from severe groundwater pollution, plagued by chemically-laden discharge 
from surrounding chemical plants—the most recent case on February 25, 2013.  
Since the establishment of an industrial park in 2006, Jinling’s fiscal revenue 
increased eightfold to RMB 109 million in 2012. However, this increase has been 
accompanied by a growing number of cancer-related deaths.23,24 Public anger grew 
into an online campaign that prompted the local government to offer small rewards 
to citizens who could provide clues on the source of the pollution.25  

Water pollution has captured the attention of both central and regional 
governments. President Xi Jinping reportedly suggested that the new standard for 
water quality should be whether local mayors are willing to submerge themselves 
in it.26 Any willingness among government officials to accept the challenge is likely 
to have waned following discovery of around 16,000 pig carcasses in Shanghai’s 
Huangpu River in March 2013,27 which provides 20% to 30% of the city’s tap water.28 
This was followed by the discovery of more than 1,000 dead ducks in the Sichuan 
River.29

Although the government 
plans to reduce the 
percentage of coal in the 
energy mix, the actual 
amount consumed will 
continue to rise.
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18. “ 山西长治苯胺泄露 , 河北邯郸大面积停水 ” [Aniline Spill in Changzhi, Shanxi Causes Temporary Water Supply 
Shutdown in Handan, Hebei], China Water News, January 6, 2013, www.news.h20-china.com
19. “Air Pollution Linked to 1.2 Million Premature Deaths in China,” New York Times, April 1, 2013
20. PM2.5: Measuring the Human Health and Economic Impacts on China’s Largest Cities, December 18, 2012, 
ww.greenpeace.org  
21. “ 回顾 2012 年煤炭行业分析 ” [An Analysis of the 2012 Coal Industry], China Coal, January 8, 2013, www.chinacoal.
com;  Badkar, Mamta, “China Burns Almost as Much Coal as the Rest of the World Combined,” Business Insider, January 
30, 2013, www.businessinsider.com 
22. “ 中国人民共和国 ‘ 十二五 ’ 规划 ” 12th Five-Year Plan of the People’s Republic of China 
23. “ 山东淄博死亡小镇 , 水污染致癌日日有人出殡 ” [Water Pollution in Zibo, Shandong Leads to Increasing Number 
of Deaths], Twenty-First Century News, February 27, 2013, www.21cbh.com  
24. “Toll of cancer misery rises in Shandong’s petrochemical villages,” South China Morning Post, April 4, 2013, www.
scmp.com
25. Water Pollution Fury Grows, Global Times, February 18, 2013, www.globaltimes.cn
26. “ 习近平 : 网民检验水质的标准是市长敢不敢下湖游泳 ”, [Xi Jinping: Netizens Gauge Water Quality Based on 
Whether Local Mayors are Willing to Swim in Local Lakes], Phoenix News, March 13, 2013, www.ifeng.com 
27. China Pulls 1,000 Dead Ducks from Sichuan River, BBC, March 25, 2013, www.bbc.com  
28. “A Bay of Pigs Moment,” The Economist, March 12, 2013, www.economist.com
29. 1,000 Dead Ducks Found in China’s Nanhe River; Pig Carcass Count Continues to Rise from Sichuan River, BBC, March 
26, 2013, www.bbc.com
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Water scarcity is also acute. This is particularly the case in Beijing. In January 2012, 
the Beijing Water Authority (BWA) announced that per capita water resources had 
dropped to 100 cubic meters (m3), representing 7.2% of global average annual 
water consumption.30 Located on the northwestern edge of China’s North China 
Plain, Beijing suffers from both surface and groundwater depletion, historically 
driven by agricultural and industrial growth. While agricultural water use within 
the city has declined by nearly 20% over the last decade, the volume of surface 
water that reaches Beijing has also declined as a result of upstream use for 
agricultural expansion.31 As surface supplies diminish, the city has become reliant on 
groundwater reserves, which now provide Beijing with 61% of its water supply.32 But 
these are also depleting rapidly. 

According to the BWA, groundwater reserves have fallen at a rate of approximately 
1 meter (m) per year since 2003, when levels stood at about 18 m underground.33  
Within the past decade alone, groundwater volumes in Beijing have dropped an 
average of 540 million cubic meters (Mm3) per year (with the exception of 2008 
when rainfall was more reflective of historical averages). Water depletion in the 
capital has led to large investments in recycling, as well as massive water resource 
diversion projects. The latter has proved controversial, sparking widespread debate 
about the potential consequences of large-scale diversion schemes on local ecology. 

Rising social impact of pollution
As the severity of China’s pollution rises, so do the costs. The President of 

the China Medical Association, Zhong Nanshan, recently expressed his view that 
air pollution could become the largest of all health threats in China, citing rising 
incidents of lung cancer and cardiovascular illness.34  

This growing human cost of pollution also has an impact on China’s economy. As 
early as 2007, the World Bank calculated the health care costs of pollution at 3.8% of 
GDP.35 A more recent study led by the Ministry’s Academy of Environmental Planning 
calculated losses in 2010 to be RMB 1.1 trillion, representing 3.5% of that year’s GDP 
(excluding the cost of health care).36 In March 2012, Wang Yuqing, former deputy 
head of the Ministry of the Environment, put the figure even higher, saying in his 
view the combined cost of environmental damage had reached 5 to 6% of GDP in 
2011.37
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30. Water Shortage in Beijing Severe, China Daily, January 5, 2012, www.chinadaily.com
31. Groom, Ben, et al., “Resource Pricing and Poverty Alleviation: The Case of Block Tariffs for Water in Beijing,” Coping 
with Water Deficiency. Ed. Koundouri, (2008): 213-37
32. Beijing Water Authority
33. Beijing Water Authority, Beijing Water Resources Bulletin “ 北京市水资源公报 ”, 2003, www.bjwater.gov.cn
34. “Air Pollution Could Become China’s Biggest Health Threat, Expert Warns,” The Guardian, March 16, 2012, www.
guardian.co.uk   
35. “China Is Set to Lose 2% of GDP Cleaning Up Decades of Pollution,” Bloomberg, September 17, 2010, www.bloomberg.
com; “Pollution Controls Used During China Olympics Could Save Lives if Continued, Study Concludes,” ScienceDaily, 
February 11, 2011, www.sciencedaily.com; Cost of Pollution in China (Washington D.C.: The World Bank and MEP, 2007) 
36. “1.1 trillion yuan in economic losses in 2010, China report says,” South China Morning Post, April 3, 2013, www.scmp.
com
37. “ 原环保局副局长:环境损失占 GDP 比重可能达 6%” [Former Vice Minister of the Ministry of Environmental Protection: 
Environmental Degradation Could Rise to Account for 6% of National GDP], People’s Daily,  www.finance.people.com
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Pollution has also been linked to what some call China’s new brain drain. As China’s 
cities became engulfed in air pollution in January 2013, the wealthy fled, at least 
temporarily.38 If air pollution problems persist, it is possible that China’s affluent 
may consider relocating permanently, with clear implications for the country’s 
development. Anecdotal evidence suggests that this may already be happening 
within the expatriate community. The president of the American Chamber of 
Commerce in China said January 2013 was a “tipping point” for some families, many 
of which were now considering leaving.39 Continued high levels of pollution may 
also deter skilled foreign talent and overseas Chinese students from considering job 
opportunities in Beijing and other heavily polluted cities.40 

38. “ 北京人因雾霾污染逃离北京 ” [Local Beijing Residents Flee From Smog], KDnet, February 7, 2013, www.kdnet.net; 
“ 北方多地雾霾 , 北京拟推 ‘ 福建空气游 ’ ” [As Heavy Smog Covers Northern China, Beijing Promotes “Fujian Clean Air 
Travel” Options], HDMNW, January 16, 2013, www.hdmnw.com 
39. “Airpocalypse drives expats out of Beijing,” Financial Times, April 1, 2013, FT.com
40. “Beijing is booming, but talent is leaving due to bad air,” The Christian Science Monitor, April 4, 2013, csmonitor.com
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may consider relocating to 
other countries.

Vi
ew

po
in

t



www.china-greentech.com  THE CHINA GREENTECH REPORT 2013 27

VIEWPOINT

41. “Airmageddon: Chinese Smog Raises Modernisation Doubts,” BBC, January 13, 2013, www.bbc.com; “How Long Can China Keep Pollution Data a State 
Secret,” ChinaFile, February 6, 2013,  www.ChinaFile.com
42. “Beijing’s Blackest Day,” The Economist, January 14, 2013, www.economist.com 
43.  iPhone app—Beijing AQI

China’s January 2013 “Airpocalypse” Reignited Pollution Debate

 Figure 1: Average Daily PM2.5 Level in Beijing

Public awareness of pollution has been growing steadily, but a sharp spike in air pollution across the 
northern industrial heartland (including Beijing and Tianjin) in January 2013 prompted unprecedented 
scrutiny in China and around the world. PM2.5 readings quite literally went off the charts, provoking a storm 
of anger and anxiety and spawning a new lexicon—“Airpocalypse” or “Airmageddon”; 空气末日 (kongqi mori) 
in Chinese.41

Since the authorities in Beijing started releasing their own air quality readings for PM2.5, it is now possible 
to compare official Chinese figures with those released by the U.S. Embassy. There are clear discrepancies 
(which could be in part due to the location of the monitors), but even with the variance, both readings reveal 
the severity of the pollution during this period. On January 12th, PM2.5 levels registered by the U.S. Embassy 
reached a previously unknown peak of 886 micrograms per cubic meter (μg/m3); Beijing’s own official 
monitoring center published figures above 700.42 Levels above 500 (which were once infamously described as 
“Crazy Bad”) are now simply labeled “Beyond Index” by the U.S. Though when readings were at 548 on the 
evening of January 18th, those controlling one smart phone application using U.S. Embassy data clearly felt 
something more was needed and briefly provided a scrolling commentary, ranging from “Really?!!!!” to “Flee 
to Bali” and “Too much for this little app.”43 The official U.S. and Chinese categorizations were less creative, 
but made for equally grim reading. A total of seven days in January fell into the bracket of “Severe Pollution” 
according to Chinese definitions. The U.S. rated a total of nine days as “Hazardous or Above,” meaning a 
PM2.5 level of 400 or higher; not a single day was categorized as “Good.” 
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 Figure 2: Data Classification of U.S. Embassy and Chinese Readings
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In reality people did not need numbers to tell them how bad things were. They could see it, smell it and 
taste it—and bombarded social media to express their frustration. Pan Shiyi, Chairman of SOHO China and a 
delegate to the National People’s Congress, used Sina Corp.’s Weibo microblogging site to call for a new clean 
air act, along the lines of measures taken in Great Britain in the 1950s to tackle London’s hazardous smog. Mr. 
Pan received more than 30,000 positive responses in less than 10 hours.44 Traditional media also joined the 
storm of protest. Beijing’s air pollution made international headlines and was reported in refreshingly frank 
terms by Chinese state media.45 But even after January’s attention grabbing peaks, periods of stubbornly high 
pollution levels persisted throughout February and March. The problem could neither be hidden nor ignored.

In a series of public statements during the second half of January, China’s leaders called for action. The 
then Vice Premier (now Premier) Li Keqiang46 said environmental laws should be reinforced and polluting 
production methods phased out.47 Outgoing Premier Wen Jiabao explicitly linked the severe air pollution 
with public health, saying energy conservation, emissions reduction and industrial restructuring should be 
accelerated.48 The authorities in Beijing unveiled measures to combat the problem, including taking 180,000 
old vehicles off the road, tightening emission standards for new vehicles, replacing thousands of coal-burning

44. “China Internet Users Scream for Clean Air Act,” Wall Street Journal, January 29, 2013, www.wsj.com
45. “ 北京空气污染指数连连 ‘ 爆表 ’ 16 日起污染情况将好转 ” [After 16 Straight Days of “Off-the-Charts” Pollution Beijing Air Expected to See 
Improvement], China Daily, January, 13, 2013, www.chinadaily.com.cn    
46. Li Keqiang Promoted to Premier at the National People’s Congress in March 2013
47. “Li Keqiang Calls on Joint Actions to Combat Air Pollution,” Xinhua, January 16, 2013, www.xinhuanet.com 
48. “Wen Calls for Action on China’s Pollution,” Wall Street Journal, January 20, 2013, www.wsj.com
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boilers and controlling construction dust.49 This was in addition to steps already taken, such as eliminating 
household coal-burning in the inner city, installing NOX controls on power plants ahead of the new national 
requirement stipulated in the 12th Five-Year Plan and closing down many polluting factories.50 In October 
2012, the Ministry of Environmental Protection (MEP) released air pollution reduction targets for 47 cities. 
Beijing’s regional plan, for example, aims to reduce PM2.5 concentrations by 15% from 2010 levels by 
2015,51,52 and to reach levels of 50 micrograms per cubic meter (μg/m3) by 2020 (which would be categorized 
by the World Health Organization (WHO)’s standards as “moderate”). The ultimate target is to meet 35μg/
m3 annual average by 2030.53 In other words, it will be 18 years before the air quality in China’s capital city 
reaches a level that falls into  WHO’s “good” range—even then, the PM2.5 levels would still be 25μg/m3 
higher than the recommended average annual concentration of 10.54

Beijing’s air pollution may have captured the world’s attention, but it is not suffering alone and does not  
represent China’s severest case. MEP ranks the nation’s capital ninth among the 10 Chinese cities with the 
worst air pollution, with Xingtai, Shijiazhuang and Baoding listed as the top three most polluted. Seven of 
those listed are in Hebei Province, which neighbors Beijing;55 even if the authorities in Beijing were able 
to introduce radical changes to tackle air pollution within the city limits, winds from the south would still 
transmit pollutants over from other industrializing areas. No one region operates within a vacuum.

Monitoring and publishing accurate air pollution data helps to quantify the problem, but identifying pollution 
sources and curbing emissions must follow. January’s spike in air pollution was partially attributed to an 
exceptionally cold winter, resulting in more coal burning, combined with a series of windless days and a low-
pressure system, which trapped the smog. Even so, this does not tell the entire story. Tracing sources of 
pollution can be complex, but the vast majority is attributed to fossil fuel combustion.

A 2010 study assessed the sources of PM2.5 at one site in Beijing. Samples were collected from the top of 
a building at Beijing Normal University (BNU) continuously throughout the year. The largest proportion of 
PM2.5, at 27%, was attributed to secondary aerosols, created via a chemical reaction between particulate 
emissions and pre-existing atmospheric particulates. The report does not specify the original source of the 
particulate emissions. However, other studies suggest that most of these secondary emissions are likely to be 
the result of industrial activity related to coal.56 Vehicle-related pollution, exhaust and road dust combined 
accounted for a total of 30%. Power generation contributed 17%, with biomass burning, soil dust and metal 
processing making up the remainder. The 2010 study provides a fascinating snapshot of pollution sources at 
one specific location within a city.

49. “Beijing unveils new steps to curb air pollution,” Xinhua News, January 22, 2013, www.xinhuanet.com 
50. “Airpocalypse Now: China’s Tipping Point?,” ChinaFile, February 6, 2013, www.chinafile.com 
51. “ 重点区域大气污染防治 ‘ 十二五 ’ 规划 ” [12th Five-Year Plan for Air Pollution Prevention for Key Regions], Ministry of Environmental Protection, 
October, 2012, www.zhb.gov.cn  
52. Ma, Jun, “We’re Winning the Air Pollution Data Battle—So What Next?,” China Dialogue, January 9, 2013, www.chinadialogue.net
53. “ 八大措施防治 PM2.5” [Eight Measures to Reduce PM2.5], Beijing Evening News, February 8, 2012, www.bjwb.com   
54. “WHO Air Quality Guidelines for Particulate Matter, Ozone, Nitrogen Dioxide and Sulfur Dioxide,” World Health Organisation, 2005
55. “ 环保部公布空气质量排名 , 十大污染城市北京第九 ”, [The Ministry of Environmental Protection Releases a List of the Top Ten Most Polluted Cities, 
Beijing Ranks Ninth] February 7, 2013, www.people.com  
56. Big Bang Measures to Fight Air Pollution, Deutsche Bank Market Research, February 28, 2013
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Further research is needed to identify the sources of pollution in different affected areas in China and 
to quantify their impact on air quality. Only then can a comprehensive plan be developed to address the 
problem with strong collaboration among different sectors and geographic regions.

The outcry surrounding the “Airpocalypse” in January 2013 prompted renewed scrutiny of other pollution 
challenges in China and at least initially, a parallel move toward greater transparency from the authorities. 
For the first time, the government acknowledged the existence of “cancer villages”—clusters of notably high 
rates of cancer in populations close to chemically polluted rivers and lakes.57 But in a move some interpreted 
as a return to old reflexes, the Ministry of Environmental Protection refused to release data on soil pollution, 
deeming it to be a state secret.58 That in turn prompted an unusually critical response from state-controlled 
newspapers. The demand for regular access to accurate information may become increasingly hard to resist.

The government’s public promises of more robust action, combined with a new willingness from state 
media to address the issue of China’s environmental degradation, are clearly welcomed. Only a year ago, the 
government was calling for foreign embassies to stop publishing air quality data; now it is providing its own, 
with information available on websites, mobile apps and social media. Indeed, as public awareness grows, 
so too does the clamor for change—leading some to speculate that this move toward transparency reflects a 
strategy to generate support for needed reforms—especially if they could lead to higher prices for consumers 
(if for instance, China were to mandate higher fuel qualities). Though this remains a theory at best, the 
impact of “Airpocalypse” as an impetus for change is indisputable, intensifying a demand for action from 
concerned citizens and government alike. 

Figure 3: PM2.5 Particles in Beijing by Emission Source 2010
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57. “Officials Admit ‘Cancer Villages’ Exist in China, Caijing, February 21, 2013, www.caijing.com  
58. “How Long Can China Keep Pollution Data a State Secret?”, ChinaFile, February 27, 2013, www.chinafile.com
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59. “ 国家统计局关于 2010 年年度国内生产总值 (GDP) 初步核实的公告 ” [2010 National Bureau of Statistics Report 
on Domestic GDP Composition], National Bureau of Statistics, www.stats.gov.cn 
60. “2012 年国内生产总值 (GDP) 初步核算情况 ” [2012 Domestic GDP Sector Composition], National Bureau of 
Statistics, www.stats.gov.cn
61. “Key Targets of China’s 12th Five-Year Plan,” Xinhua, March 5, 2011, www.xinhuanet.com; “ 卢中原：第三产业比
重在 2015 年预计将达到 46.8%” [Tertiary Sector Projected to Reach 46.8% by 2015],  Hexun, November 9, 2011, www.
hexun.com 
62. “Served in China: Services Poised to Become the Country’s Biggest Sector,” The Economist, February 23, 2012, www.
economist.com

Clear goals set for reducing the environmental impact of development
Staring down the omnipresent specter of pollution’s environmental and public 

health ramifications, China’s government increasingly recognizes the need for a new 
approach to development. With the drafting period for the 13th Five-Year Plan now 
underway, the 12th Five-Year Plan remains the Central Government’s most visible 
effort to chart a new course to address the challenges of climate change, energy 
security and increasingly polluted air and water. Chapter 2 of the Viewpoint details 
the main targets relating to energy and the environment for the 2011-2015 period, 
and assesses their effectiveness. This section provides an overview of the Plan’s 
broad aims.

A gradual shift away from heavy manufacturing to service sector growth (such as in 
transport, tourism, business services and healthcare) was one of the major goals put 
forward in the 12th Five-Year Plan period. Two years into this period, reports suggest 
that services are indeed contributing more significantly to economic growth. While 
industry (including manufacturing, mining, construction and utilities) accounted 
for more than 45% of GDP in 2012, services caught up, growing from 43% in 201059 
to nearly 45% by 2012.60 The government anticipates the service sector will reach 
47% of GDP by 2015, eventually replacing industry as the leading sector.61 Thus, 
China may gradually transform from a development model currently focused on 
infrastructure and exports toward a more consumption- and innovation-oriented 
economy.62   

Figure 4: China’s GDP Composition by Sector, 2012 
(RMB Billion, Percent)

8.838, 17%

2.9, 6%

2.86, 5%

1.043, 2%

5.025, 10%

2.496, 5%

Agriculture, Forestry and Fishing Industrial Production

Transportation, Storage and Postal Services

Accomodation and Catering Services

Real Estate

Construction

Wholesale and Retail Trade

Financial Services

Other Services

3.546, 7%

19.986, 38%

(Total GDP 2012: RMB 
51,932.2 Billion )

5.238, 10%

Source: “2012 年国内生产总值 (GDP )初步核算情况” [2012 Domestic GDP Preliminary Statistics], 
National Bureau of Statistics of China, January 19, 2013, www.stats.gov.cn

The government 
anticipates the service 
sector will reach 47% of 
GDP by 2015.

View
point



www.china-greentech.com THE CHINA GREENTECH REPORT 201332

In addition to placing greater emphasis on services, China has also made firm 
pollution reduction commitments. At the 2009 United Nations Climate Change 
Conference in Copenhagen, the country pledged to reduce carbon intensity by 40-
45% against the 2005 baseline by 2020; following this, China then released the 
Energy Conservation and Emissions Reduction Plan for the 12th Five-Year Plan 
period, requiring provincial and county-level governments to reduce energy intensity 
by 16%63  and carbon intensity by 17% from 2010 levels before 2015.64  

The government has also proposed major adjustments to the national energy 
portfolio, seeking to reduce consumption of polluting energy sources. Although 
natural gas currently accounts for only 4% of China’s energy mix, the 12th Five-Year 
Plan sets out goals to boost natural gas production to 8% of the national energy 
mix by 2015 and 12% by 2020. The Plan also indicates coal consumption must be 
reduced from 70% to 63% of primary energy consumption by 2015.65 Efforts such as 
the Australia-China Clean Coal Technology Partnership Fund (launched in July 2012) 
should promote technologies to reduce emissions from coal-fired power stations as 
well as the impact of power generation on air quality. Despite these measures, coal 
burning will remain a major contributor to air pollution;66 in absolute terms, China’s 
total coal consumption will only increase in the next decade.

63. A 16% reduction in energy consumption would equate to 0.869 tons of coal equivalent (TCE). 
64. Energy Conservation and Emissions Reduction Comprehensive Work Plan for the 12th Five-Year Plan (2011-2015) 
Period, The Central People’s Government of the People’s Republic of China, www.gov.cn
65. China’s Five-Year Plan Is Heavy on Non-Fossil Generation, May 1, 2011, Power Magazine, www.powermag.org 
66. “Australia-China Low-Emissions Coal Partnership Fund,” Australian Government, July 9, 2012, minister.ret.gov.au
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Securing China’s Clean Water Supply: Urgent Needs Prompt Renewed Efforts

The Chinese government has been grappling with the challenges of rapidly diminishing water resources 
and contamination for several years. To reverse the trend of deterioration, the government launched a variety 
of initiatives and substantially increased investment in 2012. Rehabilitation of natural water basins, seawater 
desalination and urban wastewater reuse all attracted attention; however, the capstone of the government’s 
new efforts was The Water Pollution Prevention Plan for Key Basins (2011–2015), launched by the MEP in 
May 2012. The plan aims to improve overall water quality in major river basins from moderately to slightly 
polluted,67 signalling an encouraging shift from sector-specific measures to a more coordinated approach. 

An incident occurring on December 31st, 2012 underlined the need for urgent action. The Shanxi Tianji Coal 
Chemical Industry Group Company released 8.7 tons of aniline into the Zhuozhang River, the longest river in 
Changzhi, Shanxi—one of the most water scarce regions in Western China. The incident threatened the fresh 
water supply of nearly 20,000 people in Changzhi, as well in downstream Hebei and Henan provinces.68

Improving water quality
China measures water quality on a scale of Grade I through V, with V being the most severely polluted. Chao 

Lake, located in Anhui, is the fifth largest freshwater lake in China and suffers an average water quality of Grade 
IV. Several attempts to alleviate the problem have been made, but most of them have been individual measures 
taken by cities along the basin. However, a new agency—the Chao Lake Management Authority (CLMA), 
which is responsible for all related issues including water, wastewater, contaminated lands and wetlands—will 
implement the new rehabilitation project, which should improve coordination. Once completed, approximately 
1,660 tons of total nitrogen and 610 tons of total phosphorus will have been removed from the Chao Lake Basin 
through the dredging and disposal of 2.14 million m3 of sediment. 

The project aims to improve the water quality to a point where less than 10% is more severe than Grade 
V and more than 60% is Grade III or better. Additional measures include the construction of wetlands and 
wastewater distribution pipelines, and the drafting of legislation outlawing the discharge of polluted water 
into the area to prevent water resources from further deterioration.

Enhancing efficient water use by industry
Industry is the second largest consumer of water in China. From 2000 to 2010, annual industrial water 

consumption increased from 114 billion m3 to 145 billion m3,69 while water consumption per ten thousand 
RMB industrial output decreased from 288 to 90 m3.70 At first glance this reduction is encouraging, but once 
compared to water consumption per ten thousand RMB of industrial output in the US and Japan (9 and 6 m3 
respectively)71 it is clear that China needs to significantly improve water efficiency in its industrial sector. 

In response, companies are adopting integrated solutions, combining water saving technologies and recycling 
systems to improve efficiency in the production process. For example, the Yitai Group, a large coal chemical 
factory located in Erdos, Inner Mongolia, has adopted this integrated approach. After the factory adopted 
integrated water solutions in 2009, including air-cooling, greywater recycling and condensate water recycling, 
water consumption dropped from 12 tons to only 6 tons per ton of product. Different industries will clearly 
need to adopt various combinations of solutions  to achieve similarly impressive results.72

67. 关于印发《重点流域水污染防治规划 ( 2011-2015 年 )》的通知 , www.mep.gov
68. 山西境内 2万多人受苯胺泄漏水污染事故影响 , [More than 20,000 People Impacted by Aniline Spill in Shanxi Province], www.dzwww.com
69. China Statistics Yearbook 2012, National Bureau of Statistics of China, 2012
70. China Statistics Yearbook 2011, National Bureau of Statistics of China, 2011
71. “ 山东水资源承载力动力学预测 ” [The kinetic estimate of bearing capacity of water resources in Shandong Province,” hwcc.gov.cn, January 29, 2008, 
www.hwcc.com.cn
72. Qi, Lvliang and Gao, Hong, “ 浅谈发展工业节水技术提高用水效率 ” [Industrial Water Saving Technology Developments Increase Water Use Efficiency], 
Energy Research Institute of National Development and Reform Commission (NDRC), May 3, 2005; China Greentech Initiative interviews and analysis

VIEWPOINT

View
point



www.china-greentech.com THE CHINA GREENTECH REPORT 201334

VIEWPOINT

Improving urban water
As the trend towards rapid urbanization continues, cities across China are adopting measures to reduce 

the quantity of urban wastewater, increase efficiency through better distribution networks and enhance 
recycling processes and rates.

From 1980-2010, the number of sewage treatment plants in China grew from 37 to 3,000; China plans to 
construct an additional 2,000 to 3,000 plants73 nationwide between 2011 and 2015 to realize urban water 
treatment rates of 85% and a national recycling rate of 15%.74 Several cities have identified water recycling as 
a way to increase water supply. Beijing plans to construct an additional 18 sewage plants and five water reuse 
plants between 2010 and 2015 to expand supply. At present, recycled water accounts for 19% of total fresh 
water resources in Beijing, which has become the city’s second major source of water after groundwater.75

In addition to adopting water-saving technologies and increasing recycling rates, there is a pressing need for 
China to invest in its subpar water infrastructure. Erosion has resulted in major leaks along pipeline networks 
and iron-oxidizing bacteria leave pipes eroded, leading to considerable water loss during transport. A loss 
rate of 17% led to 6.2 billion m3 of water wasted in China’s supply network in 2010 alone.76 Stricter standards 
have driven investment in distribution system upgrades, which is estimated to exceed RMB 150 billion (most 
likely beginning after 2015),77 eight times that of the investment (RMB 18.7 billion) in 2006.78

73. “As Number of Sewage Plants Soars, Nation’s Sludge Problem Mounts,” Caixin Net, March 26, 2012, www.caixin.com
74. “ 国务院：到 2015 年城市污水处理率达 85%”, [State Council: Urban Waste Water Treatment Rates to Reach 85% by 2015], March 4, 2012, www.163.
com
75. “ 北京 ‘ 十二五 ’ 期间将建成 18 座污水处理厂和 5 座再生水厂 ”, [Beijing to Construct 18 Wastewater Treatment Plants and 5 Raw Water Treatment 
Plants during the 12th Five-Year Plan Period], June 21, 2012, www.dowater.com
76. “ 发改委：城市供水年漏损 60 亿立方米 ”, [NRDC: Urban Supply Systems Leak 60 Billion Cubic Meters of Water Annually], June 28, 2012, www.hexun.
com
77. “ 城市供水管网改造投资或逾 1500 亿 ”, [Urban Supply Networks to Receive More than 150 Billion in Reconstruction Investments], May 17, 2012, www.
howbuy.com
78. “ 中国将投资 187.2 亿改造城市供水管网 ”, [China Plans to Invest More than 18.7 Billion in its Urban Water Supply Network], March 2, 2006, www.
hc360.com

Figure 5: Total Water Use, Billion m3 (2000-2030) Figure 6: Water Efficiency per Unit of Industrial 
Output, m3/RMB 10,000 (2000-2020)
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China’s increasingly scarce water resources and existing water infrastructure are insufficient to meet growing 
water demand. It is essential that China sets strict water use caps and explores alternative water resources to 
help ease the pressures of development and ensure the availability of freshwater resources, particularly in its 
urban centers. 

China has made great progress in improving water efficiency, but these efforts are far from sufficient. A new 
collaborative approach is required to bring together all stakeholders and address challenges at the local level. 
The Water Pollution Prevention Plan for Key Basins is a positive start, but the lessons learned from this new 
initiative need to be applied more widely.

View
point

Building a legal framework to support environmental goals
In addition to policy objectives set forth in the 12th Five-Year Plan, China has 

also amended several environmental laws to improve the legal framework through 
which environmental pollution cases are heard. Under the U.S.-China Partnership for 
Environmental Law, the two governments are working together to build the capacity 
of China’s judiciary by developing a curriculum and training program for judges 
handling pollution cases. In 2012, the government amended the Civil Procedure Law, 
empowering non-governmental organizations (NGOs) and governmental agencies 
to file lawsuits on behalf of the public to protect the environment, representing a 
significant milestone in environmental law development.79  

Alongside these legal amendments, by 2011 local governments had established 
96 environmental courts in 14 provinces across China to more effectively 
adjudicate pollution, land use and natural resource management cases.80 Severe 
water pollution has been one of the major drivers behind the move; Qingzhen 
Environmental Court was established in 2007 in response to increasingly severe 
contamination of Guiyang’s major drinking water source, Hongfeng Lake. In 2012, 
Friends of Nature successfully filed a public interest suit in Qujing Intermediate 
Court against a company responsible for chromium-6 pollution in the upper reaches 
of the Pearl River in Yunnan Province.81 Nevertheless, there are doubts regarding 
the effectiveness of the courts and their ability to bring about change due to limited 
funding and local protectionism.

Civil society works to improve transparency
Civil society groups have also joined efforts to improve environmental 

legislation. Beginning in 2009, the Natural Resources Defense Council (NRDC) 
and the Regulatory Assistance Project (RAP) compiled a list of recommended 
amendments for China’s Air Pollution Law. They included the development of a 
health-based national ambient air quality standard and the strengthening of central 
supervision and authority over local governments to improve enforcement.82 These 
recommendations provide meaningful guidance for environmental law development.  

By 2011 local governments 
had established 96 
environmental courts in 14 
provinces across China.

79. USAID Contributes to Private and Public Efforts to Create Effective Legal Tools to Address China’s Environmental 
Problems, U.S.-China Partnership for Environmental Law, Vermont Law School, www.vermontlaw.edu 
80. Zhang Bao and Minchun Zhang, Specialized Environmental Courts in China: Status Quo, Challenges and Possible Way 
Out, November 7, 2011 
81. China Cancer Village Tests Law Against Pollution, Reuters, January 16, 2012, www.reuters.com  
82. Amending China’s Air Pollution Prevention and Control Law: Recommendations from the International Experience, 
National Resources Defense Council (NRDC) and Regulatory Assistance Project (RAP), July 2009
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Rapid economic growth 
has outpaced China’s 
ability to mitigate the 
impact of development on 
the environment.

83. Rio and China’s Pollution Information Transparency Index, June 15, 2012, www.nrdc.org
84. EPA-China Environmental Law Initiative, International Cooperation on Chinese Environmental Law, The EPA-MEP 
Memorandum of Understanding on Scientific and Technical Cooperation in the Field of the Environment was most 
recently renewed in October 2010, www.epa.gov
85. United States Environmental Protection Agency, International Cooperation on Chinese Environmental Law, www.epa.
gov
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There has also been a push for greater transparency of government information 
through the Pollution Information Transparency Index (PITI). This effort by the 
NRDC and the Institute of Public and Environmental Affairs (IPE) ranks municipal 
governments on how well they comply with regulations requiring them to release 
emissions data within their possession. In addition to producing the Index, the two 
groups are collaborating to establish a comprehensive pollution emissions disclosure 
system in China.83

International collaboration can support China to achieve its goals
International collaboration underway signals the government’s growing 

recognition that as it adjusts China’s current development approach to address 
environmental degradation, other nations have valuable experience to share. 
Though the pace and scale of China’s development and concomitant pollution 
are unprecedented, China is not the first or only country to have to deal with 
the negative effects of industrialization. The Joint Committee on Environmental 
Cooperation (JCEC),84 established under the Memorandum of Understanding 
between the United States Environmental Protection Agency (EPA) and the 
Chinese Ministry of Environmental Protection (MEP), has served as a platform 
for collaboration on issues related to water permitting, capacity building, and the 
establishment of regulatory frameworks to ensure local-level compliance with air 
and water standards. Under this Cooperation, China has been working to amend the 
Air Pollution Prevention and Control Law and establish a water permitting system in 
Jiangsu Province.85

Despite these efforts from government and civil society, rapid economic growth 
has outpaced China’s ability to mitigate the impact of development on the 
environment. Old institutional structures and inefficient accountability mechanisms 
make it difficult to implement stricter standards, let alone ensure compliance. It is 
becoming increasingly apparent that government, industry and consumers must 
reexamine the current approach to development and environmental enforcement; 
innovative thinking is required. As China moves into a new era of leadership and is 
faced with public and international pressure to reduce the environmental impact 
of its development, new opportunities will arise to make far-reaching changes 
and for China to become a leader in global sustainable development. But these 
opportunities are not only for the government or powerful industries to take, but 
also for consumers to uphold by informing themselves of the impact of their own 
choices and changing their behavior. 

The new Chinese leadership has the opportunity to embrace a fundamentally new 
approach to development in 2013 and beyond. In the same way that China has 
achieved a remarkable economic transformation over the past three decades that 
has lifted hundreds of millions of people out of poverty, it can now aim at becoming 
the most sustainable and livable country in the world, drawing on its own rich 
history of holistic thinking and harmony with nature. 
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China’s 12th Five-
Year Plan: Measuring 
Progress and Impact

The targets in China’s 12th Five-Year Plan provide direction and momentum for 
moving toward a more sustainable model of development. While there has been 
notable progress in meeting many targets, particularly in energy supply, China has 
been less successful at reducing energy consumption and becoming more energy 
efficient. On many fronts, China is a victim of its own success, its impressive 
growth making it difficult to manage resources, let alone control emissions and 
curb pollution. In order to achieve cleaner and less energy intensive development, 
it is important that China learns from the many successes it has achieved and 
determine the best way to replicate them.
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China’s 12th Five-Year Plan for National Economic and Social Development 
encompasses the nation’s guiding principles for the 2011–15 period, from which 
specific policies, regulations and regional work plans for achieving national 
targets are developed. The Plan’s overarching themes include redressing social 
inequality, rebalancing the economy, and protecting the environment. It outlines 
numerous targets related to greentech, including those covering energy supply and 
consumption, pollution reduction and CO2 emission reduction. 

Since the Plan was announced in March 2011, China has made progress in 
developing new energy sources and expanding capacity to address energy security 
concerns. Yet even in the process of satisfying growing demand, air and water 
resources are compromised and energy wasted. Even in China’s efforts to develop 
cleaner energy sources and connect renewable energy to the grid, a missing link 
between quantitative targets and desired outcomes is impacting the government’s 
well-intentioned policies geared toward promoting sustainable development. 

The previous chapter outlines China’s environmental challenges. This chapter 
examines how the 12th Five-Year Plan is addressing these challenges. It focuses on 
answering two critical questions: (1) Two years in, how much progress has China 
made in achieving key energy supply, consumption, pollution reduction and CO2 
emission reduction targets included in the Plan? (2) How effective has the Plan 
been in slowing environmental degradation to put China on a path toward more 
sustainable development?

In some cases published data is not available, inconsistent or out of date, which 
inevitably impacts our ability to draw final conclusions on the Plan’s progress and 
effectiveness. In these cases we have drawn preliminary conclusions based on 
estimates and the limited information available.
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Figure 1: 12th Five-Year Plan (FYP) Greentech Focus Areas
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This chapter focuses specifically on China’s energy-related goals, since they are 
among the most ambitious of the 12th Five-Year Plan targets and have major 
implications for pollution and emission reduction. Renewable energy resource 
expansion, for example, is one way in which China plans to minimize pollution and 
CO2 emissions during the 2011–15 period. But given the current rate of economic 
development—and in particular industrial expansion—government and private 
investment in renewable energy projects must increase significantly to have any 
meaningful impact on minimizing air pollution. 

Clearly, great aspirations exist to reduce China’s reliance on coal through investment 
in renewable energy. But government projections show that reliance on coal will 
continue to rise in absolute terms before it falls, suggesting that China’s future 
approach to sustainable development will not be solved through a single solution. 
Instead the approach must be multipronged to leverage a diversity of resources, 
production and consumption processes. To this end, China has set specific goals for 
sustainable development through energy supply- and consumption-related targets 
in its 12th Five-Year Plan.

The following pages discuss the progress China has made in energy supply and 
consumption based on the targets outlined in the 12th Five-Year Plan. We measure 
progress based on the percentage of government goals that have been reached for 
energy production, capacity installation, as well as pollution and emission reduction. 
Given the availability of data, we use the 2010 status as our baseline.

Supply side ambitions are largely being met
China’s energy supply targets are ambitious. Targets that have the greatest 

implications for pollution reduction in the 12th Five-Year Plan include reducing 
reliance on coal, ramping up non-fossil fuel energy supply, and increasing 
consumption of natural gas to reduce CO2 emissions and air pollution. However, 
growing  consumption of coal resources  during the nation’s rapid  development has 
made these goals seem more like unattainable dreams than near-term realities.  

To keep pace with growing demand, the government plans to increase primary 
energy production capacity by 23% to nearly 3.7 billion tons of coal equivalent (TCE) 
by 2015, up from about 3 billion TCE in 2010.1 Assuming that production capacity 
equates to actual production, this would represent an increase equivalent to twice 
the total amount of energy produced in 2010 by Germany and France combined. 
In order to mitigate the environmental impact of energy expansion, China aims to 
increase non-fossil fuel production capacity to 470 million TCE by 2015, representing 
a 68% increase up from 2010 levels. Nonetheless, coal will remain the major source 
of primary energy supply; this remains the case despite signs of lagging demand due 
partly to rising costs in 2012.2

1. “ 国务院关于印发能源发展 ‘ 十二五 ’ 规划的通知 ” [State Council Announcement about the 12th Five-Year Plan on 
Energy Development], State Council, January 23, 2013, www.gov.cn
2.  Ailun, Yang, and Yiyun Cui, “Global Coal Risk Assessment: Data Analysis and Market Research,” WRI Working Paper, 
World Resources Institute, 2012, www.wri.org
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Figure 2: Major 12th Five-Year Plan Energy Supply Targets
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While investment is growing in the renewable energy sector, fossil fuels still 
dominate and are expected to represent the majority of China’s energy mix for the 
foreseeable future. For example, newly added capacity in wind and solar during 
the 12th Five-Year Plan represents only 17% of total added electricity capacity. 
In comparison, newly added electricity capacity from coal-fired power plants is 
estimated to account for nearly 58% of total new electricity capacity by 2015.3

Primary energy supply
Coal remains the largest source of China’s primary energy supply. As in previous 

years, coal production grew faster in 2012 than anticipated—by the end of 2012, 
supply had grown to 3.65 billion tons. Coal will remain China’s primary source of 
energy supply in absolute terms for the next few decades. As of July 2012, China had 
proposed adding 363 coal-fired plants with a combined capacity exceeding 57,938 
MW.4 

But there are signs that investment in coal may be declining. According to a State 
Electricity Regulatory Commission (SERC) report, China’s top five power companies 
lost a total of RMB 15 billion (USD 2.4 billion) in coal-fired power generation-related 
business in 2011. Some analysts speculate that China’s demand for coal may peak by 
the end of the decade.5 

There are concerns about China’s ability to boost natural gas production to represent 
8% of the national energy mix by 2015 and 10% by 2020. One of the major reasons 
for this concern is the high price of gas, which renders it uncompetitive to coal. 
Nevertheless, some progress has been made. By the end of 2012, gas represented 
5.5% of the national energy mix, up from 4.3% in 2011.6 Oil and non-fossil fuels have 
seen negligible increases as a percentage of the national energy mix since 2010.

3. “ 国务院关于印发能源发展 ‘ 十二五 ’ 规划的通知 ” [State Council Announcement about the 12th Five-Year Plan on 
Energy Development], State Council, January 23, 2013, www.gov.cn
4. Ailun, Yang, and Yiyun Cui, “Global Coal Risk Assessment: Data Analysis and Market Research,” WRI Working Paper, 
World Resources Institute, 2012, www.wri.org
5. World Resources Institute, April 24, 2013
6. “2012 年中国能源自给率 91.4%” [Officials say that China supplies 91.4% of its total energy consumption by itself in 
2012], China Stocks, February 1, 2013, www.cs.com.cn; National Bureau of Statistics, www.stats.gov.cn.
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Power generation
China has expanded its coal, gas, nuclear, solar, hydropower as well as wind 

power generation since 2010, as shown in Figure 3. The largest of that expansion 
(in absolute terms) has been in coal (98 GW), followed by wind (32 GW) and 
hydropower (29 GW).

Coal power: Coal-based power generation increased by 98 GW between 2010 and 
2012, by far the largest absolute increase of all energy sources and accounting for 
56% of newly added electricity capacity.7 This represents progress based on goals 
set forth in the 12th Five-Year Plan, but the implications of expanding coal-fired 
power generation cannot be ignored. Assuming that current and planned policies 
are carried out, coal is projected to remain China’s main source of primary energy for 
power production for the next two decades, reaching an expected 1,604 million TCE 
by 2020 and 1,742 million TCE by 2035 (compared to 777 million TCE in 2008).8 

7. National Energy Administration, “ 国家能源局发布 2012 年全社会用电量 ” [NEA Announces 2012 Electricity 
Consumption], January 14, 2013, www.nea.gov.cn
8. International Energy Agency, World Energy Outlook 2010, www.worldenergyoutlook.org

Figure 3: 12th Five-Year Plan Targets for Total Installed 
Power Generation (GW*) and Percentage Achieved
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Solar power: In 2010, China had a mere 860 MW of capacity installed; by the end 
of 2012, this figure had risen to 7 GW. Since then, China has revised its solar power 
targets upwards three times. By 2015, the country must add an additional 31 GW of 
capacity to reach its current target of 35 GW—a tenfold increase within two years. 
Despite this progress, both domestic and international factors are weighing on the 
solar industry. 

In 2012, solar exports to U.S. and European markets dropped by 35% year-on-year 
following trade disputes and accusations of China “dumping” solar panels on the 
international market.9 In late 2012 and through early 2013, there were several signs 
that the market was still struggling. In March 2013, for example, Suntech Power, 
China’s biggest solar panel manufacturing firm, announced that it had defaulted 
on its debt, failing to pay USD 541 million worth of bonds that were due. The 
announcement came after Suntech reported four consecutive quarters of losses 
in 2012,10 suggesting that the current slump in the market may last longer than 
expected. China’s domestic market is also struggling, with the Chinese government 
taking steps to curb overcapacity as early as 2009.11 Although the newly adjusted 
solar targets may not be enough to absorb the overcapacity, they should help 
China boost its solar installed capacity and spur innovation for both centralized and 
distributed applications.

Wind power: Prospects for wind power look more optimistic. China had 63 GW of 
installed and connected capacity by the end of 2012, and could achieve as much 
as 140 GW by the end of the 12th Five-Year Plan period.12 Based on progress made 
between 2010 and 2012, China should meet and perhaps even exceed its installation 
targets for wind power. Success in China’s wind sector can be partly attributed to 
government prioritization of improving connectivity to the grid.13 While the exact 
figure for investment in connecting wind to the grid is unavailable, China led the 
world in overall wind investments in 2012 with USD 27.2 billion.14

Natural gas generated power: China plans to increase gas-fired power by 30 GW 
(or a 112% increase from 2010 levels) during the 12th Five-Year Plan period. The 
government has ambitious plans for the sector, emphasizing the environmental 
benefits of greater reliance on natural gas for power generation as opposed to coal. 
Despite these ambitions, given China’s limited technologies to access resources and 
high gas prices (which makes gas-fired power generation less price-competitive than 
coal-fired generation), it is unlikely to reach its natural gas targets by relying solely 
on domestic reserves. The majority of the country’s remaining gas resources are 
unconventional, located far underground and in complex rock formations, making  
access difficult. If China is to meet its goal of increasing gas production to represent 
8% of the energy mix by 2015, it will likely have to rely more on imports than it is 
currently. 
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9. “China Urges Prudent EU Solar Ruling,” China Daily, March 26, 2013, www.chinadaily.com
10. China’s Suntech Power in $541 m Debt Default, BBC, March 19, 2013, www.bbc.com
11. Zhang, Qi, “Solar Industry is Reined In,” China Daily, October 26, 2009, www.chinadaily.com
12. China Wind Market Quarterly, Azure International and GTM Research, 2012
13. China Grids to Connect 90 Million Kilowatts of Wind Power in 2015, April 18, 2011, www.ectpa.org
14. Who’s Winning the Clean Energy Race? 2012 Edition, Clean Energy Program, The PEW Charitable Trusts, www.
pewenvironment.org
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China’s 12th Five-Year Plan for Shale Gas, released in March 2012, could play a key 
role in accelerating domestic natural gas production and helping to achieve natural 
gas targets. The government set ambitious targets to ramp up domestic shale gas 
production to 6.5 billion cubic meters (bcm) by 2015, and up to 100 bcm by 2020. 
The recent easing of legal restrictions in October 2012 will allow greater foreign 
investment in Sichuan, Xinjiang, and other major shale gas basins, and could help 
speed up production. But given the lack of technology, complex geography and the 
fact that production has not yet reached the commercialization stage, shale gas 
development is unlikely to meet the government’s targets on schedule. 

Overall, China has made significant progress with its supply targets. Some of the 
greatest progress has been in the expansion of renewable power generation to 
minimize greenhouse gas emissions and reduce pollution. But China has been even 
more aggressive in expanding its coal-fired power generation, the environmental 
implications of which cannot be ignored.

Energy consumption grows despite clear targets aimed at curbing use 
through energy efficiency efforts

Industry, private households and transportation are the largest sectors for 
primary energy consumption in China. But industry is in a league of its own, 
accounting for over 60% of energy consumption in 2010, while transportation and 
private household consumption accounted for only 9% and 11%, respectively.

Figure 4: China’s Primary Energy Consumption by Sector 
in 2010 (million TCE*; Percent)
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The 12th Five-Year Plan outlines specific targets for energy consumption, including 
reducing energy intensity (unit of energy consumed per unit GDP) by 16% from 2010 
levels of 81 TCE per RMB 1 million of GDP, largely by targeting heavy industries. Even 
so, this would represent an energy intensity that is two to three times higher than 
most EU countries in the same year based on purchase power parity.15 In addition, 
as indicated in Figure 5, China has put in place a non-binding cap for primary energy 
consumption at 4 billion TCE by 2015, an increase of 23% over 2010 levels of 3.25 
billion TCE. To put this in perspective, this 0.75 billion TCE increase is equivalent to 
the total primary energy consumed in Japan in 2011. The target for total electricity 
consumption in China by 2015 is just over 6000 TWh—an increase of 46%. China also 
plans to increase the non-fossil fuel portion of total primary energy consumption to 
11.4% by 2015 (see Figure 5). While China’s specific plan for reducing overall energy 
consumption remains unclear, much of the energy intensity reduction is likely to 
be achieved by focusing on heavy industries, given that they account for more than 
one-half of energy consumption in China today. 

Industry: Industry is by far the largest consumer of energy in China, using over 2.4 
billion TCE in 2010. The six major energy-consuming industries include iron, steel 
and non-ferrous metal processing, petroleum, chemicals, electricity, and building 
materials. Together, they accounted for over 77% of 2010 industrial primary energy 
consumption, which represented 55% of China’s total energy consumption.16 
Because of this, the government is strengthening its efforts to improve industrial 
energy efficiency through the “Top 10,000 Enterprises Program,” a continuation of 
the “Top 1,000 Enterprises Program” launched during the 11th Five-Year Plan period. 

China has put in place 
a non-binding cap 
for primary energy 
consumption at 4 billion 
TCE by 2015.

The government is 
strengthening its efforts to 
improve industrial energy 
efficiency through the 
“Top 10,000 Enterprises 
Program.”

15. "Energy intensity of GDP at constant purchasing power parities" Global Energy Statistical Yearbook 2011, www.
yearbook.enerdata.net
16. “ 工业节能 ‘ 十二五 ’ 规划发布 ” [12th Five-Year Plan on Energy Savings in Industry], Ministry of Industry and 
Information Technology

Figure 5: Major 12th Five-Year Plan Energy Consumption Targets
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The “Top 10,000” refers to a group of enterprises that are responsible for two thirds 
of China’s total energy consumption. There are currently more than 15,000 industrial 
enterprises in China that use more than 10,000 TCE annually. The Program covers 
nearly 17,000 enterprises, including about 160 large transportation enterprises and 
public buildings.17 China hopes to achieve 37% of the energy savings planned for the 
12th Five-Year Plan period through the enterprises included in this initiative alone—
equating to 250 million TCE.18 This ambitious figure may have been developed by 
extrapolating from the success of meeting targets set for industry in the 11th Five-
Year Plan; however, earlier targets were met largely through administrative measures 
(such as mandating enterprises to formulate energy efficiency plans and introducing 
energy auditing and reporting requirements), which were relatively straightforward 
to implement. Further savings may be harder to achieve, as they will require stronger 
market-based mechanisms. That said, the structural transition toward a more service-
oriented economy provides significant potential for further energy savings.19 

Buildings: Buildings account for more than 30% of energy consumption in China. 
Poor insulation, subpar building materials, as well as energy-intensive heating and 
air conditioning systems are some of the biggest contributors to energy inefficiency 
in buildings. To minimize energy loss, China plans to raise its requirements: according 
to the 12th Five-Year Plan, by 2015 one billion m2 of newly added building space in 
cities will either meet China’s highest green building certification (3-star), or the U.S.-
recognized LEED (Leadership in Energy and Environmental Design) standard, up from 
only 69.5 million m2 in 2012.20

By 2015, China also plans to save 116 million TCE by improving the energy efficiency 
of new buildings (the equivalent of 3.9% of the country’s total primary energy 
consumption in 2010), and saving an additional 41 million TCE from retrofits. 
Improvements in design, insulation, monitoring, heating and cooling systems, as well 
as built-in PV and other renewable energy systems, are all areas where greentech 
solutions can have a significant impact.21 But financial challenges remain for green 
buildings, with high upfront costs and few proven financing models.

China’s unprecedented rate of urbanization—which exceeded 50%22 in May 2012 and 
is predicted to rise to as high as 60% by 202023—will drive demand for new buildings. 
That will make energy consumption targets tough to achieve without integrated 
solutions that can be replicated on a large scale. Later in this report, we outline a 
new integrated approach to green buildings and low-carbon eco-development which 
can support China in balancing its urban expansion with environmental and energy 
goals. 

Transportation: The Chinese government has also targeted transportation sectors 
as part of its effort to reduce energy consumption, strengthen energy security, and 
reduce pollution and emissions. Public service vehicles, railways and civil aviation 
must reduce energy consumption per kilometer traveled by 5% by 2015. For ships, 
the reduction target is 10%.24 
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17. Industrial Efficiency Policy Database, Top-10,000 Energy Consuming Enterprises Program, www.iepd.iipnetwork.org
18. “ 我国力争十二五期间节能 2.5 亿吨标准煤 ” [China Strives to Save 2.5 Million Tons Total Coal Equivalent During 
the 12th Five-Year Plan Period], December 28, 2011, www.gov.cn
19. Jing Ke et al., “China’s Industrial Energy Consumption Trends and Impacts of the Top-1,000 Enterprises Energy-Saving 
Program and the Ten Key Energy-Saving Projects,” Berkeley National Laboratory, October 2012, china.lbl.gov
20. CGTI analysis
21. “ 关于印发 ‘ 十二五 ’ 建筑节能专项规划的通知 ” [Announcement Regarding the 12th Five-Year Plan for Energy 
Savings in Buildings], Ministry of Housing and Urban Rural Development, May 31, 2012, www.gov.cn
22. China Urbanization Rate Exceeds 50%, China Daily, May 30, 2012, www.chinadaily.com
23. China’s Urbanization Rate to Further Boom, May 4, 2012, Xinhua News, www.xinhua.com
24. “ 国务院关于印发节能减排 ‘ 十二五 ’ 规划的通知 ” [State Council announcement about the 12th Five-Year Plan on 
Energy Saving and Emission Reduction], State Council, August 21, 2012, www.gov.cn

VIEWPOINT

View
point



www.china-greentech.com THE CHINA GREENTECH REPORT 201348

Despite government efforts to reduce carbon emissions from transportation, the 
Chinese automotive sector saw annual average growth of 26% between 2000 and 
2010; this trend is likely to continue, with annual light vehicle assembly reaching 16.5 
million in 2012 and a projected 27 million by 2018.25 Consequently, transportation 
in China will likely consume 15.3% of total energy in China by 2020, almost tripling 
from 260 million TCE in 2010 to 687 million TCE.26 

Attempting to mitigate the impact of the growing automobile industry, the 
government has gradually introduced stricter fuel economy standards for vehicles 
weighing 650 to 2,650 kg. The Phase III Standard (which pertains to the period 
from 2012–15) aims to reduce the average fuel consumption of a passenger car 
to 6.9 liters per 100 kilometer (L/km) from the 2009 standard of 7.8L/100km. This 
target seems likely to be met, mostly through efficiency increases in conventional 
vehicles.27 However, the goal of reaching 5L/100km by 2020 will be more difficult 
to achieve, as it would require an efficiency increase of 27% (compared to the 14% 
that could be managed between 2009 and 2015). This sharp improvement would 
require even stronger efforts in ICE engine and transmission technology, lightweight 
vehicle deployment and promotion of new energy vehicles.28 Furthermore, the 
implementation of stricter fuel economy standards poses challenges for domestic 
vehicle manufacturing companies, whose fuel-efficient technologies lag behind 
international competitors. 

One initiative to support the achievement of fuel economy goals is the promotion of 
electric vehicles; customer incentives include purchasing subsidies and exemption 
from license plate lotteries. However, electric vehicle deployment represents a 
negligible share of the overall market, with only about 17,400 EVs on the road at 
present—far from China’s goal of having 500,000 EVs on the road by 2015 and 
5 million by 2020. Later in this report we will outline a vision and roadmap to 
accelerate EV adoption through natural market demand.

Pollution and emission reduction targets could be jeopardized without 
greater emphasis on curbing energy consumption

China’s 12th Five-Year Plan also includes specific targets for pollution and 
emission reduction, including for sulfur dioxide (SO2), nitrogen oxide (NOX), and 
carbon dioxide (CO2). While SO2 reduction targets were a continuation from previous 
years, the 12th Five-Year Plan marked the first time China set a specific target for 
NOX and CO2 emission reduction—thus formally recognizing the impact that China’s 
rapid development is having on the increase in global greenhouse gas emissions.

China has set binding carbon intensity reduction targets to help meet its energy and 
environmental goals. By 2020, the government plans to reduce carbon intensity (CO2 
per unit GDP) by 40-45% from 2005 levels (0.32 kg per RMB of GDP); China’s 2015 
target would represent a 17% reduction from a 2010 baseline. Although total absolute 
emissions will continue to rise rapidly, one study estimates that a 40% reduction in 
carbon intensity would translate to cumulative CO2 emissions savings of about 36 
billion tons between 2009 and 2020, assuming an annual GDP growth rate of 8%.29 
Assuming that China meets its 40% carbon intensity reduction target IEA estimates 
that absolute CO2 emissions will still increase by 30% over 2010 levels by 2020. 

25. "The New Passenger Car Fleet in China, 2010,” ICCT, PwC Autofacts Seminar, December 18, 2012, www.theicct.org
26. "2012 年我国交通运输业能源消费情况研究分析 ” [2012 Analysis on Energy Consumption in the Transport Sector], 
Chinairn.com, May 24, 2012, www.chinairn.com
27. “ 中国乘用车企业平均燃料消耗量发展研究报告 2011” [China Passenger Vehicle Corporate Average Fuel 
Consumption (CAFC) Trend Report 2011], iCET, June 2012
28. Ibid.
29. Bo Xu et al. “An analysis of Chinese carbon dioxide mitigation strategy,” Royal Institute of Technology (Sweden), June 1, 
2010, www.kadinst.hku.hk

The government has 
gradually introduced 
stricter fuel economy 
standards for vehicles 
weighing 650 to 2,650 kg.

By 2020, the 
government plans to 
reduce carbon intensity 
by 40-45% from 2005 
levels.

VIEWPOINT

Vi
ew

po
in

t



www.china-greentech.com  THE CHINA GREENTECH REPORT 2013 49

The 12th Five-Year Plan also targets pollutants (particularly those released during 
coal combustion, such as SO2 and NOX). China exceeded its 11th Five-Year Plan 
targets for SO2 and now aims to build on that success by cutting 2015 emissions for 
NOX by 10% from 22.7 million tons in 2010,30 and SO2 by 8% from about 22.6 million 
tons.31 

China recognizes the challenge of air pollution
October 2012 marked the first time China added targets for PM2.5 (particulate 

matter smaller than 2.5 micrometers) reduction to the Five-Year Plan. Targets have 
been set for 47 cities and regions. Most of them  are non-binding, with the exception 
of those that fall in three major regions, including the Pearl River Delta, the Yangtze 
River Delta, and the combined Beijing, Tianjin and Hebei region. According to the 
12th Five-Year Plan for Pollution Reduction in Key Regions, China aims to reduce 
PM2.5 in these regions by 5% based on 2010 levels during the current Five-Year Plan 
period.32  

This move signals recognition of growing concerns about the health impact of 
these particulates and the need to monitor and combat their expansion separately 
from other air pollutants. The government now requires 74 cities to make PM2.5 
data publicly available.33 Moreover, during the 12th National People’s Congress in 
March 2013, Vice Minister of the Ministry of Environmental Protection (MEP) Wu 
Xiaoqing officially stated that prefectures nationwide would establish at least 1,500 
monitoring sites for PM2.5 by the end of 2015.

The announcement of the new PM2.5 targets came ahead of the January 2013 
“airpocalypse” levels of air pollution discussed in Chapter 1 of this report. While 
public awareness and fear about deteriorating air quality in urban areas was already 
rising, the prolonged period of high pollution levels in early 2013 prompted new 
levels of anxiety—and ignited a governmental call-to-action.

In February 2013, The State Council, China’s most powerful administrative 
body, set a timetable for adopting stricter nationwide diesel and gasoline fuel 
standards.34  Currently, Beijing is the only municipality that complies with China’s 
strictest standard for diesel fuel, the National V Standard, which requires the sulfur 
content to remain below 10 parts per million (ppm). All other jurisdictions have 
implemented the National III Standard,35 which allows sulfur content to be as high as 
150ppm in gasoline and 350ppm in diesel. But as government officials advocate for 
stricter emissions standards, China’s oil and gas companies continue to delay efforts 
to improve the diesel fuel that trucks and buses burn, which contains sulfur levels 23 
times higher than those in the United States.36 Efforts to cut emissions may continue 
to face delay until the government officially announces that it will compensate the 
refining industry for higher costs associated with stricter standards, according to the 
Director of the Vehicle Emission Control Center.37 

The announcement 
of the new PM2.5 
targets came ahead 
of the January 2013 
“airpocalypse” levels of 
air pollution.

30. “ 十二五 ” 节能减排综合性工作方案 ” [12th Five-Year Plan on Emission Reduction and Energy Saving, State Council, 
August 31, 2011, http://www.gov.cn
31. “ 十二五 ” 节能减排综合性工作方案 ” [12th Five-Year Plan on Emission Reduction and Energy Saving, State Council, 
August 31, 2011, http://www.gov.cn
32. “ 重点区域大气污染防治 ‘ 十二五 ’ 规划 ” [12th Five-Year Plan for Pollution Prevention in Key Regions], Ministry of 
Environmental Protection, October 29, 2012, www.mep.gov.cn
33. “Air Pollution Linked to 1.2 Million Premature Deaths in China,” New York Times, April 1, 2013, www.nytimes.com
34. China to Publish National V Fuel Standard this Year, China Daily, February 22, 2013, www.chinadaily.com 
35. China Proposes New Fuel Standards in Response to Severe Air Pollution, NRDC, February 7, 2013, www.nrdc.com      
36. Wong, Edward, As Pollution Worsens in China, Solutions Succumb to Infighting, New York Times, March 21, 2013, 
www.nytimes.com 
37. China to Raise Fuel Standards for Diesel, Gasoline, Hydrocarbon Processing, February 6, 2013, www.
hydrocarbonprocessing.com 
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In the same month, the Ministry of Environmental Protection (MEP) also announced 
plans to adopt more stringent emission control limits for heavy industries. For 
example, as of March 2013, six of China’s most heavily polluting industries (thermal 
power, iron, steel, petrochemical, cement and chemical) were mandated to cap SO2 
emissions38 for coal-fired industrial boilers in 47 major cities at 50 milligrams per 
cubic meter (mg/m3).39  

Also in February 2013, the Ministry of Finance (MOF) proposed implementation of 
an environmental protection tax to replace the existing pollutant discharge fees, 
which would be collected by the local tax authority rather than environmental 
protection bureaus (EPBs).40 Details remain unclear, a timeline for implementation is 
still incomplete, and skeptics point out that the MOF has been debating such a tax 
since 2010. Nevertheless, the official statement of intent is a strong step. 

Taken together, these new efforts are encouraging, but rigorous and consistent 
monitoring and enforcement are needed to ensure progress matches ambition. 
Growing public awareness of the severity of China’s pollution problems will require 
the government to be transparent as it tracks progress. This especially applies to 
PM2.5, which has gained increasing prominence in the public eye.

Targets alone are insufficient to meet China’s ambition of sustainable 
development 

China is making steady progress toward meeting many of the targets set forth 
in the 12th Five-Year Plan, particularly in terms of energy supply—which may not be 
alltogether constructive. For example, coal production has increased rapidly and it 
seems likely that 2015 targets for coal will be achieved—or even exceeded—creating 
huge environmental implications. While ramping up natural gas could help minimize 
CO2 and other harmful emissions, development has been slower than expected.

China plans to increase the proportion of energy derived from renewable sources 
and is broadly on track to meet its targets. But renewables will remain a small 
proportion of the energy mix. Unless that equation changes, the impact of non-
fossil fuel expansion on environmental protection will be limited. New efforts to 
reduce pollution are useful, particularly when combined with data transparency, but 
the test will come in implementation and compliance. If China is to move toward a 
more sustainable and energy secure future, it will need to focus much more on its 
demand-related targets. 

The targets set within the 12th Five-Year Plan are a vital component in helping China 
shift to a less resource-intensive model of development. The Plan has allowed both 
local and international businesses to develop long-term strategies for investment in 
China; however, a myriad of factors are preventing China from achieving its desired 
outcomes. 

38. 周生贤主持召开环境保护部常务会议：听取关于建议在重点控制区实施大气污染物特别排放限值的情况汇报，
原则通过部分建设项目环境影响评价的审查意见，以及申请上市公司环保核查意见，Ministry of Environmental 
Protection, Executive Meeting, February 19, 2013, www.zhb.gov.cn   
39. 1500 Sites Planned to Monitor PM2.5, China Daily, March 16, 2013, www.chinadaily.com
40. 贾谌：学习贯彻党的十八大精神 , 加快推进税制改革 , Ministry of Finance, www.mof.gov
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polluting industries were 
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emissions  for coal-fired 
industrial boilers in 47 
major cities at 50mg/m3.
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While the national targets are clear, details on how to achieve them (especially at 
the local level) are lacking. Local targets are often set without taking into account 
availability of required skills and technologies. Furthermore, the performance of 
local leaders tends to be measured simply by whether quantitative targets have been 
met, rather than ensuring the methods used to reach those targets are themselves 
safe, appropriate or sustainable. For example, in some cases local governments have 
met energy efficiency and greenhouse gas emission targets by cutting off electricity 
supply in select regions or sectors. 2010 featured widely publicized reports of power 
supply cuts to iron, steel and coal plants, as well as intentional citywide blackouts.41  
In Anping County, for example, local governments shut off power supply to hospitals 
for nearly ten days.42 Citywide blackouts are evidence that solely focusing on 
quantitative targets can result in unintended consequences as leaders strive to meet 
the targets at all costs.43  

In addition, local leaders still tend to give precedence to GDP growth targets, even if 
that means expanding polluting industries. Weak enforcement further undermines 
the incentive for local governments to comply with challenging environmental 
targets. China’s Environmental Protection Bureaus (EPBs), responsible for ensuring 
compliance and collecting pollution fees, are largely understaffed and underfunded. 

Linking targets to the desired positive outcomes, improving accountability and 
providing guidance on methods to achieve positive results, particularly at the local 
level, can strengthen the effectiveness of government policies. But there remains 
a missing link between quantitative targets (such as installation capacity and 
generation goals) and tangible environmental improvements, which will continue to 
undermine the government’s ability to achieve its goals if not addressed. 

In addition, energy and environmental targets are set in line with government 
projections for GDP growth—usually between 7% and 8%. In recent years, this 
range has often been surpassed.44 In 2012 GDP grew by 7.8% compared to a target 
of 7%; the 2013 figure has been set at 7.5%, but analysts are already predicting it 
may outstrip 8%.45 China’s efforts to reduce pollution, better manage dwindling 
resources, and ensure its energy security simply cannot keep pace with its rate of 
economic development.

China is at a crossroads
Despite its ambitious targets and impressive progress, China remains the biggest 

emitter of greenhouse gases, consumes almost as much coal than the rest of the 
world combined, and contends with continuing incidents of severe pollution. A 
new approach that marries targets with a focus on the desired positive outcomes is 
urgently needed to accelerate progress. 

In the following chapter, we offer CGTI’s suggestions for this new approach and 
demonstrate how widespread implementation across ecosystems could allow 
China to enjoy both swift and lasting results. China has an opportunity to develop 
differently and serve as an example for other developing and developed nations. But 
it must act now. 

In some cases local 
governments have met 
energy efficiency and 
greenhouse gas emission 
targets by cutting off 
electricity supply.

41. Power cuts call for energy efficiency, China Daily, September 10, 2010, www.chinadaily.com
42. Chinese County Uses Blackouts to Achieve Energy Saving Goal, September 6, 2010, www.eniginnews.com 
43. China’s Largest Steelmaking Province Shuts Plants on Power, Mysteel Says, China Mining, September 6, 2010, www.
chinamining.org
44. Roach, Stephen S., Morgan Stanley, “China’s 12th Five-Year Plan: Strategy versus Tactics,” April 2011  
45. “Managing The Dragon’s 2013 China Predictions,” Forbes, January 7, 2013, www.forbes.com
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China has achieved an astonishing transformation over the past three decades. 
The country has become an industrial powerhouse, lifted hundreds of millions 
of citizens out of poverty, and created a growing middle class with rising levels 
of prosperity. But progress has come at a high environmental cost: air quality 
in hundreds of cities is worsening and water resources across the country are 
deteriorating. The 12th Five-Year Plan provides a powerful starting point for 
addressing these and other challenges, but quantitative targets alone are not 
enough to drive China toward a more sustainable model of development. A new 
approach is needed to minimize the impact of development on the environment, 
while continuing to improve the lives of Chinese citizens. In this chapter, we 
describe what we believe are the key elements of this new approach and 
explain why China is well-positioned to accelerate progress towards sustainable 
development. 
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A new leadership and new opportunities
The new political leadership, which assumed power in China in March 2013, has 

an opportunity to increase the scale and scope of measures to address the myriad 
pollution problems the country faces. Growing public concern about quality of 
life, alongside a desire for rising prosperity, gives China’s new leaders a platform of 
support to change the current approach to development. China’s citizens, like people 
anywhere else in the world, want jobs and rising income. But they also want clean 
air, water and food.

Altering development patterns that have underpinned recent growth will not 
be easy. Major industries crucial to efforts to reduce pollution, including energy, 
chemical and transportation, are dominated by state-owned enterprises (SOEs), 
which benefit from government policies and essentially act as powerful monopolies. 
This makes it difficult for the private Chinese businesses and international companies 
that are likely to spur greentech innovation to access capital and markets.2 Minimal 
oversight, lax enforcement of regulations, inconsistent imposition of penalties 
for violations, and persistent corruption also undermine the effectiveness of 
government policies. 

“We should not pursue economic growth at the cost of the environment.” 
  —Li Keqiang, Chinese Premier, March 16, 20131 

1. “Premier Li Keqiang’s Debut Press Conference,” March 16, 2013, www.china.org
2. Consensus and Cooperation for a Clean Revolution: China and Global Sustainable Development, The Climate Group, 
June 2012, www.theclimategroup.org

At a Crossroads: A New Approach 
to Accelerate China Toward 
Sustainable Development
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In his debut press conference, China’s new Premier, Li Keqiang, embraced the theme 
of change and promised greater government transparency: “We should not pursue 
economic growth at the cost of the environment…The results of our cleanup efforts 
must be made public so the people can monitor the government effectively.”3 But 
the Premier gave no details on the cleanup plans, and only two months earlier had 
warned that overcoming China’s pollution problems would take time.4 Given the rate 
of environmental degradation and the public’s mounting impatience, time may be a 
luxury China cannot afford. 

Despite government rhetoric and growing recognition that change is needed, 
China’s greentech leaders appear uncertain how the country can pursue a path of 
more sustainable development. During CGTI’s April 2013 China Greentech Council 
Meeting, which brought together nearly one hundred high-level executives from 
Chinese and international companies, investors, and government officials, we asked 
them to answer the following question: “What do you believe is the future of China’s 
environment?” About 44% of respondents indicated that they believe China’s 
environmental situation will get worse before getting better. Another 37% expressed 
uncertainty about the future, indicating that China is at a crossroads—they see there 
is a nearly equal chance that the environment could improve or could worsen. 17% 
of participants indicated that China is at a turning point and that the environment 
would improve. 

How can China balance the need for continued economic growth while reducing 
the impact of development on the environment? How can it ensure that the clear 
targets set in the 12th Five-Year Plan achieve the desired positive outcomes? In 
practical terms, what changes are needed to accelerate China’s progress toward a 
more sustainable future?

Defining Sustainable Development

CGTI subscribes to the United Nations definition of sustainable development 
published in 1987: “Sustainable development meets the needs of the present 
without compromising the ability of future generations to meet their own 
needs.”5 In practical terms, as the World Bank makes clear,6 meeting the 
needs of the future depends on how well we balance social, economic, and 
environmental objectives when making decisions today.

CGTI envisages a model of sustainable development in which energy is used 
as efficiently as possible and is derived from cleaner sources; resources are 
carefully managed and conserved; and pollution and emissions are minimized. 
Sustainable development emphasizes “doing more with less” by focusing 
on maximizing effectiveness and efficiency across all stages of value chains 
and the lifecycle of assets. It achieves economic goals while minimizing the 
impact on the environment. CGTI believes benefiting the economy and the 
environment can be mutually reinforcing through thoughtful strategies and 
planning.

3. “Premier Li Keqiang’s Debut Press Conference,” March 16, 2013, www.china.org
4. “China Premier-designate Says Pollution Solution ‘long-term process’,” Reuters, January 15, 2013, www.reuters.com
5. “Our Common Future,” The World Commission on Environment and Development, 1987
6. What is Sustainable Development, www.worldbank.org
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Transforming from China’s current energy- and resource-intensive model of 
development to one that is sustainable requires a fundamentally new approach. This 
must extend well beyond the achievement of quantitative targets to a tireless focus 
on achieving the most effective outcomes for the thousands of greentech-related 
projects being planned now and in the future.

As described below, this new approach rests on the belief that accelerating China’s 
path toward sustainable development requires stakeholders to work together within 
collaborative ecosystems to develop, implement and operate integrated solutions.

A new approach can accelerate China’s sustainable development
As highlighted in Chapter 2, China’s 12th Five-Year Plan targets are simply not 

enough to address the country’s energy and environmental challenges. Greentech 
investments in China have been massive, including USD 65.1 billion worth of clean 
energy investment in 2012—accounting for 30% of the combined total clean 
energy investment of all G-20 countries.7 Yet there is no sign that China’s rate 
of environmental degradation is being slowed—let alone halted—which raises  
questions about the fundamental impact of investments and even achieving the 
12th Five-Year Plan’s targets.  

We believe there is a transformational opportunity for commercial and government 
stakeholders to adopt a new approach that marries China’s 12th Five-Year Plan 
targets with the achievement of outcomes that ensure greater impact. This approach 
is based upon what we have learned through collaboration with CGTI Partners and 
Supporting Organizations during the past five years.

7. “Who’s Winning the Clean Energy Race” 2012 Edition—The PEW Charitable Trusts, www.pewenvironment.org

Figure 1: New Approach to Accelerate Sustainable Development
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What are the key elements of this new approach and how does it differ from 
established practice in achieving China’s Five-Year Plan targets? As shown in Figure 
1, many elements of the approach are used to a greater or lesser degree across 
greentech sectors. What is new for China—or certainly uncommon—is the focus on 
collaborative ecosystems with commercial and government stakeholders working 
together to plan, design, implement and operate integrated solutions to deliver 
positive outcomes.

What are Collaborative Ecosystems and Integrated Solutions?

Collaborative Ecosystems consist of multiple organizations working together 
to plan, design, implement and operate integrated solutions that deliver 
environmental and economic benefits. 

Integrated Solutions are any combination of technology products and services 
that together achieve greater environmental and economic benefits than if 
implemented independently. Robust integrated solutions typically include 
bundled technology products and services that span from planning, design 
and construction through to operations and maintenance (O&M), and are 
underpinned by business models that produce economic benefits for all 
commercial stakeholders. This ensures the long-term viability of the solution 
throughout the asset lifecycle.

As discussed in Chapter 2 of the Viewpoint, China’s 12th Five-Year Plan goals, targets 
and policies provide essential top-down guidance. Our approach builds on that 
foundation to achieve the Plan’s goals and targets through projects. A fundamental 
shift is needed from primarily focusing on investments to emphasizing achieving 
demonstrable results. We believe project stakeholders (including government, 
solution adopters, solution providers and investors) need to consider eight major 
elements as collaborative ecosystems work to develop, implement, and operate 
integrated solutions successfully.

Link targets and policies to positive outcomes: Much of China’s 12th Five-
Year Plan is rightfully focused on achieving quantitative, measurable targets. 
However, if targets and investments were designed to link to the nation’s 
ultimate objectives, China could make faster progress in solving its energy and 
environmental challenges. For example, targets for power generation from 
non-fossil sources, such as wind, are based on installed capacity by a given 
date, rather than on actual power generation (a function of capacity and 
utilization). Similarly, the achievement of air pollutant targets should be based 
on the actual reduction of pollutants rather than simply the investments 
made in technologies and equipment, regardless of if they are operational.

Align environmental goals with economic incentives:  Al igning 
environmental goals and economic incentives is perhaps the greatest 
challenge facing policymakers today. Many of the 12th Five-Year Plan’s 
energy and environmental goals are based on a trickle-down approach, 
relying heavily on state-owned enterprises and local governments to 
achieve targets through enterprise and personal performance measurement 
systems. As China moves to a more market-oriented economy with private 
sector leadership, the appropriate economic incentives must be in place 
to stimulate the adoption and ongoing operation of integrated solutions. 
By incentives we do not mean financial subsidies to promote adoption of  
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technologies that would not otherwise be economically viable, but rather 
market-based mechanisms (such as pricing and taxes). These mechanisms 
would encourage commercial stakeholders to develop and adopt integrated 
solutions that are commercially viable but may require longer payback 
periods. Economic incentives should also be considered not only for initial 
investments but also for the ongoing operational performance of integrated 
solutions.

Scale proven green technologies: A large number of proven green 
technologies have already been tested and commercialized—both in 
China and internationally—that can be applied effectively, swiftly and at 
scale in China. These technologies may be stand-alone or, preferably, used 
in combination to create integrated solutions that result in significant 
environmental and economic benefits. Examples include integrating existing 
gas, solar, storage and microgrid technologies to create integrated solutions 
for distributed energy. Distributed energy is nascent in China today, but the 
experiences of other countries suggest that adopting distributed energy 
integrated solutions can accelerate commercially-viable cleaner energy. Other 
examples include industrial energy efficiency and green building projects 
that bundle proven technologies with services (often provided by ESCOs) to 
capture significant energy efficiencies and improve return on investment.

Experiment with new green technologies: While proven technologies can 
address many of China’s needs, innovation is required to fill in the gaps. 
China’s ability to implement change at an unparalleled pace and scale 
offers a unique opportunity to develop and test new technologies that are 
applicable not just to China, but also to the rest of the world. Emerging 
green technologies that show great promise—such as those related to solar, 
energy storage, electric vehicles, carbon capture and sequestration, shale gas 
production, and smart grids—require continued investment in research and 
development and projects through which to apply them. China provides such 
opportunities in “real life” settings, allowing refinements and improvements 
to be applied quickly and efficiently. China needs to encourage markets 
where experimentation (with the inherent risk of failure as well as the 
potential for success) is accepted as part of the process of devising 
breakthrough solutions to achieve the goal of sustainable development. 

Optimize current and planned investments: Sound investments begin 
with comprehensive planning that considers not just initial infrastructure 
costs, but also ongoing operational and broader social costs, as well as the 
benefits of various technologies. For example, China’s “Top Five” state-
owned electric power generation companies, who collectively account for 
about 50% of China’s total capacity, have made massive investments in 
power generation capacity over the past five years. At the same time their 
profit margins have declined to nearly zero (except Guodian, which enjoyed 
a profit margin of 8.9% in 2011), and their debt and interest payment 
levels have grown dramatically.8 Rising coal prices and rigid electricity 
pricing have contributed to a squeeze on profits; however, our work in 
2012 suggests power generation companies have a major opportunity to 
improve plant utilization and ultimately achieve a higher return on assets 
by implementing integrated solutions. Potential costs and benefits should 
be considered carefully across the value chain and take into account 
the long-term impact on national targets such as pollution reduction.

8.  CGTI analysis
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9. Zhang Xuehua, “Enforcing Environmental Regulations in Hubei Province, China,” doctoral dissertation, Stanford 
University Interdisciplinary Graduate Program in Environment and Resources, July 2008; Rachel E. Stern, Environmental 
Litigation in China: A Study in Political Ambivalence, Cambridge, U.K.: Cambridge University Press, 2013; “ 企业安静日 ”
为企业优化经济发发展环境 [“Enterprise Quiet Days” to Optimize Economic Development Opportunities for Enterprises] 
People’s Daily, December 2, 2011, www.people.com

Adopt win-win business models: Developing win-win business models 
that benefit all the stakeholders delivering an integrated solution is critical. 
CGTI has identified two essential aspects of a well-designed business 
model: first, it must consider the entire lifecycle of the integrated solution 
and underlying assets, not just initial investments; second, sufficient 
economic incentives must be in place for all participating stakeholders 
throughout the solution’s lifecycle. For example, Chinese solar companies 
(such as Yingli Solar) aiming to recover from the sharp global downturn 
in the solar industry are launching innovative business models (similar 
to those used by SolarCity in the United States) that integrate solar 
products, financing and services into easy-to-purchase solutions for 
owners of residential, commercial and industrial buildings. As part of this 
win-win business model, solar manufacturers, financial services firms, 
grid companies, policymakers and end-users all benefit in a manner 
that would not be possible if end-users were required to bear the entire 
upfront investment and ongoing operations and maintenance costs.

Step up enforcement: Lax enforcement of regulations is one of the common 
reasons cited for China’s mounting water and air pollution problems. 
The Ministry of Environmental Protection lacks sufficient resources for 
enforcement; enforcement and fines are widely viewed as negotiable. This is 
exacerbated by the practice of “quiet days” (up to 25 days per month in some 
regions) when enforcement officials do not inspect factories but instead 
rely on an honor system for reporting.9 While there are no simple solutions, 
we believe a combination of the following actions would be steps in the 
right direction: (1) strengthening enforcement of existing regulations at 
the local level; (2) using third parties to expand the reach and effectiveness 
of current resources; (3) increasing levies or forcing plant shutdowns to 
discourage repeat offenders; (4) increasing public scrutiny through use 
of the internet and media; (5) making strategic investments in remote 
sensing technologies to automatically monitor and report pollution levels.

Measure, monitor and report progress: The adage “we can’t manage what 
we can’t measure” rings true for many of the energy and environmental 
challenges facing China today. Without reliable and timely data it is difficult 
(if not impossible) to design useful baselines, develop business cases, 
monitor implementation progress, and pinpoint improvement opportunities. 
Data and analytics can help manage and optimize investments across 
greentech sectors and collaborative ecosystems. Examples include 
understanding accurate air pollution levels better, optimizing wind 
farm investments by using historical data to predict weather patterns, 
modeling potential energy savings for green buildings, identifying energy 
efficiency opportunities across industrial plants, and evaluating electric 
vehicle recharging patterns. China’s recent decision to measure, monitor 
and publicly report PM2.5 levels nationally is one of many examples of 
the profound impact that such data and information can have on future 
investment decisions. The Institute of Public Education (IPE) releases real-
time air and water pollution data to keep the public informed and incentivize 
companies to clean up. As such, we believe most if not all greentech 
projects should include an ability to gather, monitor and report critical data 
to quantify the costs and benefits from investments in integrated solutions.
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A new development approach promises improved outcomes across sectors
There are no simple fixes to China’s complex energy and environmental 

challenges. However, applying aspects of our new approach (through collaborative 
ecosystems implementing integrated solutions) to the thousands of existing and 
pending greentech projects can meaningfully contribute to achieving China’s targets 
and significantly improve results. The following five examples illustrate this.

Example 1: Optimizing wind farm investments
China has made great strides in renewable energy expansion, particularly in 

wind power, which reached a total of 63 GW of connected capacity by the end of 
2012. In order to fully benefit from this expansion, China can optimize existing 
investments by improving connectivity of wind farms to the grid and incorporating 
proven technologies such as weather prediction systems and energy storage into 
integrated solutions that can improve asset utilization, reduce reliance on coal-
fired power generation, delay future investments in coal-fired power plants, and 
ultimately increase the profitability of power generation companies.

For example, CGTI estimates that if wind farms in Inner Mongolia, Hebei and Gansu 
Province (China’s top wind power provinces) operated at their full potential  in 2011, 
they would have produced an additional 32 terawatt hours (TWh) of electricity—
equal to 38% of Beijing total electricity consumption in 2011—and thus avoiding 
as much as 14 million tons of CO2 emissions in 2011 (or 0.15% of China’s total CO2 
emission in 2011).10,11 Furthermore, CGTI estimates that through future investments 
in storage, weather prediction systems and grid connectivity, China could reduce 
annual CO2 emissions by 22 million tons by 2020 (or 0.25% of China’s expected CO2  
emissions by 2020), assuming that every additional megawatt-hour (MWh) produced 
from wind was the equivalent of one MWh of coal avoided, or 0.8 tons of CO2/MWh.

In terms of financial benefits, by increasing the utilization of existing wind farm 
investments in Inner Mongolia, Hebei and Gansu Province, the aggregate revenues 
from wind farms owned by power generation companies in those provinces could 
increase by an estimated 17 RMB billion per year. This marked increase would 
contribute to higher profits and returns on investment.

Example 2: Reducing pollution from coal-fired power plants
China could substantially reduce air pollution if a more integrated approach 

was taken to reducing CO2 emissions and major pollutants such as SO2, NOX and 
more recently, PM2.5. In an effort to combat SO2 emissions, the central government 
mandated installation of sulfur scrubbing equipment in all new coal power plants 
and over 200 existing plants during the 11th Five-Year Plan period (2006–2010). By 
2009, over 76% of total capacity nationwide had installed scrubbers.12 But initial 
efforts focused primarily on speed, cost and installed capacity. As a result, nearly 
one-third of the over 1,200 scrubbers installed did not work properly or were 

10. International Energy Agency and Energy Research Institute, Technology Roadmap, China Wind Energy Development 
Roadmap 2050, International Energy Agency and Energy Research Institute, 2011, www.cnred.org
11. National Energy Administration, Annual Provincial Wind Power Utilization Hours Statistics, 2011, www.fenglifadian.
com; International Energy Agency and Energy Research Institute, Technology Roadmap-China Wind Energy Development 
Roadmap 2050, 2011; NEA, 2010 全国电力工业统计数据 , 2011; World Economic Forum, Accelerating Smart Grid 
Investments, 2009; National Energy Administration, 年度各省级电网区域风电利用小时数统计表 [Annual Provincial 
Grid Wind Power Utilization Hours Statistics]; 中国可再生能源学会风能专业委员会 [China Renewable Energy Wind 
Power Committee], 2011; 年中国风电装机容量统计 [Annual Wind Power Installation Capacity], 2012
12. Ni, Chunchun, China Energy Primer (U.S: Ernest Orlando Lawrence Berkeley National Laboratory, November 2009); 
SERC “2009 年电力企业节能减排情况通报 [2009 Power Company Energy Saving and Emission Reduction Report]
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completely non-operational after their installation. Based on our research in 2010, 
although 3,000 power plants claimed to have continuous emission monitoring 
systems (CEMS), less than 30% were connected to the Ministry of Environmental 
Protection’s monitoring systems.13 In the 12th Five-Year Plan period, China faces 
similar challenges regarding effectively reducing NOX emissions.

China’s efforts to reduce SOX and NOX levels demonstrate that in addition to setting 
quantitative targets, it must adopt a more holistic approach to combat air pollution. 
Major elements of the required approach include designing targets and policies to 
achieve the ultimate environmental objectives, factoring in ongoing operational 
costs during investment planning, stepping up enforcement, and ensuring progress 
is monitored and reported. Without fundamental changes to today’s prevalent 
approach for planning, construction, operations and monitoring, we are not 
optimistic that meaningful progress will be made to reduce SOX, NOX and PM2.5 air 
pollutant levels during the remaining years of the 12th Five-Year Plan.

Example 3: Reducing electricity line loss in transmission and distribution
In 2012, China lost 328 TWh of electricity along its transmission and distribution 

network—a line loss rate of 6.62%—equivalent to four times the total amount of 
energy consumed in Beijing in 2010.14 A World Bank study suggests that most of 
these losses occurred along sections of the system where obsolete distribution 
transformers were still operating. These transformers, installed in the 1980s and 
1990s, were estimated to have a loss rate at least 30% higher than that of the most 
efficient transformers currently on the market.15   

CGTI estimates that if China reduces its annual line loss rate by just an additional 1% 
by 2020, it could save as much as 84 TWh of electricity and avoid the equivalent of 
67 million tons of CO2 emissions by 2020 (or 0.7% of China’s expected CO2 by 2020). 
Reducing the annual line loss rate by 1% can also avoid or delay up to 64 billion RMB 
in new coal-fired power plants (17 GW capacity), assuming an average investment 
cost of 3,800 RMB per kW.

To achieve these benefits, China should consider a new integrated ecosystem approach 
that includes aligning environmental goals with economic incentives for grid 
companies, optimizing future distribution transformer investments by considering 
ongoing operations and maintenance costs over the life of the transformer, 
leveraging proven distribution transformer technologies (which are very mature), 
and adopting measurement, monitoring and reporting programs.

Example 4: Improving industrial energy efficiency
The huge energy inefficiencies in China’s industrial sector create opportunities to 

reduce industrial energy consumption by optimizing and upgrading existing assets. 
Specifically, CGTI believes that China could reduce energy consumption significantly 
through the optimization of manufacturing processes and industrial motors. 
According to a Boston Consulting Group study, over 70% of all electricity wasted in 
the manufacturing sector is attributed to inefficient inductor motor systems.16 The 

13. State Electricity Regulatory Commission, 美国火电厂污染物排放监测和控制基本情况及其对我国的启示 [Emission 
Monitoring and Regulation at Coal-fired Plants in the U.S. and its implications for China], 2010
14. National Energy Administration, 国家能源局发布 2012 年全社会用电量 [2012 Power Consumption Data], January 
2013
15. China Power Sector Transformer Efficiency Program-Project Documents, World Bank, February 2012.  
16. Smarter 2020: The Role of ICT in Driving a Sustainable Future, Global e-Sustainability Initiative and Boston Consulting 
Group, 2012 
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study suggests optimizing variable-speed motor systems in China’s manufacturing 
sector could help reduce CO2 emissions by as much as 347 million tons by 2020 
(or 3.5% of China’s expected CO2 by 2020). Furthermore, automation of industrial 
processes in China can reduce CO2 emissions by an additional 165 million tons by 
2020.17

At the same time, CGTI estimates that China could reduce industry power 
consumption by 7% through plant-level energy efficiency improvements and 
deployment of demand side management technologies (typically managed by local 
grid companies) by 2020, saving as much as 386 TWh of energy and avoiding the 
equivalent of 309 million tons of CO2 emissions (or 3.1% of China’s expected CO2 
emissions by 2020).  

Achieving these significant benefits is a massive effort that requires governments, 
solution providers, solution adopters and investors to use new approaches. Key 
elements include linking targets to positive outcomes by industry sector (and ultimately 
by plant); the development of win-win business models for industrial companies, 
solution providers and investors; preparing convincing investment cases; adopting 
proven process automation and variable speed motor technologies; and putting in 
place the mechanisms to baseline current performance and measure improvements.

Example 5: Improving building energy efficiency
As part of its efforts to reduce energy intensity, China has set ambitious targets to 

expand the green building sector, including adding more than 1 billion square meters 
of green building floor area by 2015, up from only 36 million in 2012.18 Modeling the 
energy savings potential of adopting proven technologies before implementation can 
help build the investment case for pursuing both economic and environmental benefits. 

In 2012, CGTI developed a case study in which energy modeling19 was used to 
calculate the impact of using four specific green technologies in an 18-story 
residential tower block meeting China’s highest 3-star green building standard. 
The results showed that by adopting an integrated solution that included a high-
efficiency HVAC system (heating, ventilation and air conditioning), ventilation heat 
exchanger, and high quality wall insulation and windows, the building would use 
up to 67% less energy than a standard design that does not meet Chinese green 
building standards. 

Although not calculated, incorporating low-energy lighting and passive design 
into the integrated solution could create further improvements. As part of 
our calculations, we estimated a payback period of less than two years for an 
incremental investment of 126 RMB/m2.20 

CGTI demonstrated that a new approach that uses energy savings modeling to 
support investment planning and decision-making can quantify the tangible benefits 
of multiple parties working together to design and adopt integrated solutions.

17. Smarter 2020: The Role of ICT in Driving a Sustainable Future, Global e-Sustainability Initiative and Boston Consulting 
Group, 2012
18. “ 中国绿色建筑发展和建筑节能的形势与任务 ” [The situations and tasks in developing China’s green buildings and 
building energy efficiency], Construction Science and Technology, April 25, 2012, www.cstcmoc.org.cn
19. CGTI worked with Carrier, using their Hourly Analysis (HAP) energy modeling software
20. Ibid.
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CGTI Visions and Roadmaps: Applying the New Approach 
to Five Collaborative Ecosystems

In 2012, CGTI partners set out to apply the principles of this new approach 
within five collaborative ecosystems: China’s Next-Generation Energy Value Chains, 
Low  Carbon  Eco-Cities,  Built  Environment,  Electric  Vehicles,  and  Sustainability. 
Through CGTI’s unique research and collaboration model, incorporating the 
expertise and priorities of CGTI partners, government organizations and industry 
experts, each collaborative ecosystem developed a vision and roadmap to support 
China to achieve its greentech-related targets by overcoming challenges and jointly 
pursuing commercial opportunities. This work was further validated through in-
depth discussions at two China Greentech Council meetings CGTI hosted in 2012, 
convening senior business executives and policy advisors from leading Chinese and 
international organizations. 

The visions and roadmaps for each of the five ecosystems, presented in the 
remaining chapters of this report, are the initial results of an ongoing effort through 
which CGTI partners refine and improve upon the practical application of this 
evolving approach. Each chapter provides analysis of the current situation and 
trends, key challenges, a vision of what is needed to help meet China’s policy goals 
and targets, a multi-year roadmap for implementation and a summary of potential 
opportunities. In each case, there is a clear focus on developing and adopting 
integrated solutions.  

We hope the visions and roadmaps, along with the elements of the new approach 
they contain, provide a useful guide for all stakeholders including policymakers, 
technology developers and adopters, investors and service providers.  

Much of the technology and expertise that China needs already exists and has been 
proven over the years in other countries. The challenge is to implement solutions 
at a pace, cost, and scale that suits China’s unique situation. We believe China 
has a compelling opportunity to position itself as a global leader in sustainable 
development by embracing and evolving new approaches to development that can 
be adopted by other countries around the world.
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VISION AND ROADMAP TO MEET CHINA’S GOALS FOR A CLEANER 
ENERGY FUTURE

Promoting collaboration along energy value chains to accelerate deployment of 
cleaner technologies and enhance energy efficiency

China is upgrading its energy value chains to minimize the impact of rapid 
development, meet growing demand and address energy security concerns. There 
are opportunities to use cleaner forms of energy, improve efficiency, raise consumer 
awareness and integrate renewable energy into the grid.

Definition and Scope – Next-Generation Energy Value Chains

Energy value chains refer to the activities and stakeholders that create 
value throughout the extraction, production, transportation, transmission, 
distribution and consumption of various forms of energy. They encompass 
public and private stakeholders collaborating to provide products, services and 
solutions that satisfy market demand. 

CGTI defines China’s Next-Generation Energy Value Chains as the resources, 
activities and technologies—both proven and new—that can accelerate the 
use of cleaner energy solutions and greater energy efficiency for all major 
forms of energy and electric power.  

China has a strong track record of achieving supply-oriented targets for 
energy and electric power. Thus, CGTI’s emphasis is primarily on downstream, 
demand-oriented opportunities that use creative integrated solutions to 
improve efficiency and accelerate the adoption of cleaner energy. From a 
supply perspective, we also focus on cleaner resources and technologies for 
extraction and production—including natural gas, nuclear and renewable 
energy.

The vision and roadmap presented in this chapter was created over a six-month period, 
incorporating expertise and priorities of CGTI Game Changer Partners, government 
organizations and other stakeholders. For more details, please see page 62.
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Summary

China is the second largest economy in the world after the United States and the 
world’s top energy consumer. Following three decades of economic development it 
is apparent that as China continues to grow, it must manage carbon emissions and 
the environmental costs of economic development. 

We are optimistic that China’s Next-Generation Energy Value Chains will propel the 
country towards a cleaner energy future. But to do so, the appropriate regulations, 
policies, implementation capabilities, collaboration models and financing 
mechanisms will need to be adopted. CGTI developed a vision to support China’s 
2015 and 2020 energy related goals as laid out in the 12th Five-Year Plan. Our vision 
focuses on the following priorities: 

Meet or exceed non-fossil fuel targets: Accelerate development of non-fossil fuel 
resources—especially solar, wind and nuclear—to meet growing energy demand and 
reduce reliance on fossil fuels.

Leverage shale gas resources and global expertise: Encourage use of domestic 
resources and global expertise to tap shale gas potential, improve production 
processes and manage environmental impact, particularly for horizontal drilling and 
wastewater management. 

Promote efficient energy use: Support China improve efficiency in the production, 
distribution and consumption of energy through enhanced collaboration along the 
value chain and the adoption of proven integrated solutions to increase energy 
savings, particularly in the industrial and building sectors.

Accelerate development of a smarter grid: Consistent with State Grid and Southern 
Grid plans, ensure readily available information on supply and demand, improve 
integration of renewable energy sources and accelerate investment in distributed 
energy to optimize existing assets, manage energy demand, improve energy 
efficiency and ultimately lower carbon emissions.  

Encourage innovation and transparency across energy value chains: Promote 
use of innovative technologies, business models and operational changes that can 
accelerate the adoption of integrated solutions, especially for cleaner energy and 
energy efficiency. Improve the transparency of demand, supply, pricing, assets and 
other information across value chains to enable collaboration and more effective 
decision making among value chain stakeholders.

To achieve this vision we have developed a three-stage roadmap. From 2013 to 
2014, China can establish pilot projects for integrated solutions that demonstrate 
energy savings in practical and quantifiable terms so that successful projects will be 
ready for large-scale development from 2015 to 2017, and widespread adoption by 
2020.

NEXT-GENERATION ENERGY VALUE CHAINS

China needs effective 
regulations, financing 
mechanisms and business 
models to achieve its 
energy goals.
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Situation and Trends

Growing energy security challenges and environmental concerns have prompted 
China’s government to launch a series of major initiatives across the energy 
sector. Emphasis on Strategic Emerging Industries (SEIs) related to energy; global 
investments; energy efficiency programs targeted at the industrial and commercial 
building sectors; and greater investment in demand-side management are just a few 
of the many energy-related areas China is focusing on to ensure a sustainable future.

China’s 12th Five-Year Plan targets: striking the right balance
Targets for pollution reduction, fuel diversification, and renewable energy have 

been issued across China’s energy sector. However, the ambitious nature of these 
targets, coupled with rapidly growing energy demand, infrastructure limitations and 
implementation hurdles is leading to uncertainty regarding their achievability. Major 
energy-related 12th Five-Year Plan targets include:

Energy efficiency: Reduce energy intensity by 16% (based on 2010 levels) by 2015, 
and cap annual energy consumption at 4 billion tons of coal equivalent (TCE) by 
2015.1 

Solar and wind: Achieve 100 GW of installed and connected wind power capacity by 
2015.2 Since announcing the 12th Five-Year Plan, the government has adjusted solar 
targets upwards three times from 10 GW to a current target of 35 GW.3

Fuel diversification: Increase the percentage of non-fossil fuels in the energy mix to 
11.4%4 by 2015 and boost natural gas production to account for 8% of the national 
energy mix by 2015 and 10% by 2020.5,6 

Pollution reduction: Reduce sulphur dioxide (SO2) emissions by 8%, carbon intensity 
by 17%, nitrogen oxides by 10% and PM2.5 levels in key regions by 15% by 2015.7

Financial mechanisms: Experiment with carbon taxes and trading regimes. Energy 
pricing reforms are ongoing, subject to broader economic considerations such as 
inflation and discretionary consumer spending.

NEXT-GENERATION ENERGY VALUE CHAINS

1. “ 国务院关于印发能源发展 ‘ 十二五 ’ 规划的通知 ” [Notice on 12th Five-Year Plan on Energy Development by State 
Council], State Council, January 1, 2013, www.gov.cn
2. Ibid.
3. China’s National Energy Administration (NEA) has announced that this figure will likely be adjusted to 35 GW in the 
near term. Yan Kai, “China Ups Solar Power Target to 35 GW,”  January 29, 2013, www.eeo.com.cn
4. Ibid.
5. “ ‘ 十二五 ’ 期间天然气占能源消费结构比重倍增至 8%” [Natural gas accounts for 8% of total energy consumption 
during 12th FYP], Reuters, June 21, 2010, www.reuters.com
6. Zhang Hongtao, “ 中国能源结构调整——少用煤 , 发展气 ” [Structural change of China’s energy–less coal, more 
gas], Counsellors’ Office of the State Council, June 18, 2010, www.counsellor.gov.cn
7. “ 国务院关于印发 ‘ 十二五 ’ 控制温室气体排放工作方案的通知 ” [Notice on Greenhouse Gas Emission Control 
Work Plan by State Council], State Council, December 1, 2011, www.gov.cn
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8. “ 中国发布页岩气 ‘ 十二五 ’ 规划 ” [China Announces 12th Five-Year Plan for Shale Development], Reuters, March 16, 
2012, www.reuters.com; “ 国家电网智能化规划总报告 ” [State Grid Smart Grid Plan Final Report], State Grid, February 
2010 
9.  “Unconventional Gas Development in China,” U.S. Energy Information Administration, March 7, 2012
10. Julia Chan, “China calls for domestic PV and BIPV applications,” November 14, 2012, www.pv-tech.org

Striding forward: unconventional gas and distributed energy drive a cleaner 
future

Unconventional gas and distributed energy appear to be leading drivers of 
China’s clean energy future.8 These two sectors have taken encouraging steps 
forward since the 11th and 12th Five-Year Plans. China’s unconventional gas 
resources, mainly coal bed methane (CBM), coal mine methane (CMM) and 
shale gas, represent 96% of total resources.9 Once extraction technologies are 
commercialized, and provided that the industry is properly regulated to minimize 
the environmental impacts of horizontal drilling, shale gas has the potential to help 
China diversify its energy mix over the next two decades.

There are also high hopes for China’s distributed gas and solar photovoltaic (PV) 
sectors. Although development is still at a nascent stage, plenty of opportunities 
exist—particularly in connecting these resources to the grid. Distributed gas 
solutions, as an alternative source of energy, should be integrated into the grid with 
other distributed energy technologies, including renewables. As for solar energy, 
despite the highly publicized obstacles of US and EU trade disputes with China, 
domestic demand will remain strong as national targets are continually raised.10

Figure 1: China’s 2015 and 2020 Energy Development Trends

Shale Gas Production

Note: Strong and smart grid figures are for State Grid only
Sources: “ 中国发布页岩气 ‘ 十二五 ’ 规划 ” [China Announces 12th Five-Year Plan for Shale Development], Reuters, March 16, 2012, www.reuters.com;
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China has made progress 
in technology adoption but 
regulatory and commercial 
challenges remain.

China is the world’s largest 
energy consumer; its 
reliance on foreign oil, coal 
and gas is growing.

In order for China to maximize the benefits of distributed and renewable energy 
expansion, it must continue to invest in a smarter grid. An improved grid can result 
in enormous energy savings through demand management, greater accuracy in 
energy use projections, and improved integration of renewable energy sources. It is 
also important that grid companies partner with distributed energy producers, such 
as independent industrial producers of distributed energy, to ensure that there is an 
outlet and incentives for the incorporation of non-traditional energy systems into 
China’s massive grid network.

With a smarter grid, electricity supply and pricing can also be adjusted to help 
manage peaks and valleys in demand and supply. Offering competitive battery 
recharge prices for electric vehicles during off-peak hours and feeding excess 
energy generated from solar parks back into the grid during peak hours are just two 
examples of how a more flexible grid could allow for greater energy savings and 
improved efficiency.

Challenges: lacking clear regulations and strong commercial incentives for 
integration

The challenges to achieving a clean, diversified and efficient energy future are 
technical, regulatory and commercial in nature. While China has made progress in 
technology adoption, regulatory and commercial challenges remain and have major 
implications for the energy sector.  

Regulatory challenges, such as the absence of strict environmental standards and 
enforcement mechanisms, have dampened the demand for clean technologies 
across the energy sector. This is especially apparent in second and third-tier cities 
where emission standards for coal-fired power plants are often low and enforcement 
is poor. Finally, artificially low end-user electricity prices set by the government 
provide little incentive to adopt energy efficient technologies. 

Commercial obstacles also exist, particularly in the adoption of integrated solutions. 
Currently, project developers have little or no incentive to adopt energy saving 
integrated solutions since the benefits are cumulative and garnered by end-users as 
opposed to developers. Incentives to encourage adoption and commercialization of 
integrated solutions can help to accelerate achievement of China’s energy efficiency 
and pollution reduction goals.

Rapid economic development is driving China’s demand for energy. As the 
world’s largest energy consumer and with reliance on foreign oil, coal, and gas 
growing, China is facing mounting pressure to reduce its carbon footprint and re-
examine its energy strategy.  

From a supply perspective, China’s energy strategy needs to consider significant 
investments in the development of both renewable and cleaner conventional 
energy sources. From a demand perspective, a fundamental shift in emphasis from 
increasing capacity to managing demand and promoting energy savings is essential. 
This can ease China’s growing reliance on imports, curb rapidly rising emissions and 
air pollution, and gradually bring China’s heavy industries in line with international 
standards for energy intensity and energy efficiency.

2020 Vision: Capturing Opportunities to Accelerate 
China’s Clean Energy Development

NEXT-GENERATION ENERGY VALUE CHAINS
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CGTI has created a vision for Next-Generation Energy Value Chains that highlights 
key areas that can help China achieve its 2015 and 2020 energy-related goals and 
targets.

The vision covers nine distinct yet interrelated areas along energy value chains. 
These areas are primarily focused on downstream opportunities that can accelerate 
the adoption of cleaner energy and integrated energy efficiency solutions, while at 
the same time promote collaboration and innovation across energy value chains. 
We have intentionally focused on gas, non-fossil fuels, and downstream areas where 
China has less experience and can benefit from international expertise.

CGTI’s vision for Next-
Generation Energy 
Value Chains highlights 
efficiency, integration and 
transparency.

Sharing of data and 
information is a 
prerequisite for effective 
collaboration among 
stakeholders.

Figure 2: Vision for China’s 2020 Energy Value Chains

Use clean, safe 
and economical  

methods to 
extract gas

Use innovative technologies, business models and operations across value chains

Make demand, supply, price, asset and other information transparent across value chains

Fully leverage 
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Meet or exceed 
non-fossil power 
capacity targets
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than try to exceed 

supply targets
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of integrated 
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and distributed energy sources
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solutions to satisfy needs of various 

customer segments

Extraction Production Distribution End UseTransmission and 
Transportation

Promote innovation and transparency across energy value chains
Promoting innovative business models and changes to market structures that 

promote open and fair access can accelerate the adoption of integrated solutions, 
especially for cleaner energy and energy efficiency. While the innovation of new 
technologies and products is clearly important for China’s energy future, we believe 
significant opportunities exist for business model and operational innovation in the 
shorter-term that can support achievement of China’s 2015 goals and targets. 

Current institutional arrangements, management models and processes limit the 
transparency and accessibility of valuable, timely information that can help drive 
efficiency across China’s energy value chains. For example, the availability of real-
time information on supply and demand can help power generators, grid companies 
and others better forecast changes in supply and demand, and improve awareness 
of actual energy use. Sharing of data and information is a prerequisite for effective 
collaboration among stakeholders that can lead to better decisions and new sources 
of value.

Source:: CGTI analysis, based on research and discussion with Game Changer Partners
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Adopt clean, safe and economic gas production
China plans to increase shale gas production to 6.5 billion cubic meters (bcm) by 

2015 and up to 100 bcm by 2020.11 However, high capital costs, complex geological 
conditions and oligopolistic market structures raise uncertainties regarding the 
industry’s ability to reach these targets. Capitalizing on global expertise and lessons 
learned to develop its shale gas resources can help China overcome some of these 
challenges and reach its development goals. 

Despite the benefits of lower emissions in gas-fired power generation, the 
environmental impact of shale gas extraction and production should not be 
underestimated. Measures can be adopted to minimize fugitive methane emissions 
and ensure resource protection, particularly the potential impact of shale 
development on water quality.

Meet and exceed non-fossil targets
China has succeeded at keeping up with rapidly growing domestic energy 

demand primarily through the expansion of fossil fuel sources, particularly coal. In 
an era where renewable energy and nuclear energy are receiving greater support 
from the government, and integration of renewable energy sources to the electric 
grid is improving, China is poised to meet or even exceed its non-fossil fuel targets.

Develop a smarter grid 
An electric grid capable of integrating both conventional and renewable 

energy sources is critical to achieving non-fossil fuel and energy efficiency goals. 
This includes the integration of distributed energy systems, which are growing in 
importance, particularly as distributed solar and gas-fired combined heat and power 
investment increases. At the same time, a smarter grid is essential for intelligently 
managing energy demand.

Prioritize efficient energy use through integrated solutions
Our vision prioritizes significant improvements in energy efficiency. In 2009, 

China became the world’s second largest net importer of oil and is currently the 
world’s largest producer and consumer of coal.12 In the past decade alone, China’s 
national oil and gas companies have expanded their investments both domestically 
and overseas to meet local demand and energy security goals. Growing reliance on 
foreign fuel, however, raises energy security concerns and demonstrates the need 
for greater efficiency. 

Currently, China requires 273 kilograms of oil equivalent per USD 1,000 of GDP, 
compared with only 171 for the United States, 184 for South Korea and 125 for 
Japan. This is partly because energy intensive industries account for 47% of China’s 
GDP. However, it also demonstrates inefficiency in China’s energy sector.13 Statistics 
show that China’s cement, steel and fossil fuel-fired power plants—which combined 
account for 57% of total energy consumption—are, respectively, 23%, 11% and 37% 
less energy efficient than those in Japan.14 One way of addressing China’s energy 
inefficiency is by adopting integrated solutions for electric power utilities and 
industrial, commercial and residential end-users.

11. “ 页岩气发展规划 ” [Shale Gas Development Plan], National Energy Administration, March 3, 2012, www.sdpc.gov.cn
12. U.S. Energy Information Administration (EIA), www.eia.gov 
13. World Bank energy data base, www.worldbank.org; EIA data base; China Statistical Yearbook 2011, National Bureau 
of Statistics
14. China Statistical Yearbook 2011, National Bureau of Statistics; “2009 年中国钢铁耗能在全国能耗总量的份额图 ” 
[Percentage of Energy Consumption by Steel in China in 2009], China Competition Information
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To realize our vision for a cleaner, more efficient and diversified energy future, 
CGTI has created a three-phase roadmap that focuses on four key aspects of China’s 
Next-Generation Energy Value Chains. The roadmap includes immediate steps in 
2013 to accelerate shale gas exploration, establish demonstration projects and pilot 
programs for integrated solutions for energy efficiency, encourage further smart grid 
innovation and adopt new business models that enable value chain innovation and 
transparency. Successful projects can then be scaled up and applied widely across 
energy value chains by 2020.

2020 Roadmap to Achieving China’s Next-Generation 
Energy Value Chains

Natural gas
Between 2013 and 2014, China should encourage development of unconventional 

gas resources with policies and guidelines that both incentivize exploration and 
mitigate risk. Increasing the threshold for safety and environmental protection, 
while encouraging participation by highly competent new market entrants that have 
proven capabilities in exploration, can accelerate production. Between 2015 and 
2017, Chinese firms can strengthen partnerships with international companies that 
have field expertise. Leading up to 2020, China can ramp up production using proven 
technologies suitable for the local market in an environmentally friendly manner.

Our roadmap highlights 
the natural gas sector, 
integrated solutions, 
transparency and the 
importance of a smarter 
grid.

Figure 3: Next-Generation Energy Value Chains Roadmap Summary

Accelerate integrated solution 
adoption with implementation 
targets in local five-year plans

12th Five-Year 
Plan Completed

13th Five-Year 
Plan Completed

Source:: CGTI analysis, based on research and discussion with Game Changer Partners
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Integrated solutions for energy efficiency
There are several opportunities for energy savings, particularly in buildings, 

which consume 30% of energy in China. Between 2013 and 2014, commercial 
and residential building developers may begin adopting integrated solutions and 
demonstrate savings through model projects, such as green roofs in commercial 
buildings and recycling systems to reuse rainwater and household grey water for 
irrigation. These projects can be supported by clear targets and key performance 
indicators (KPIs) established by local governments. By 2015–2017, municipal and 
county level governments may consider including targets for accelerated adoption of 
integrated solutions in the 13th Five-Year Plan. By 2018–2020, energy savings from 
integrated solutions should have been widely proven and adopted across sectors 
nationwide, particularly in the industrial sector.

Bayer’s EcoCommercial Building Program is an example of a collaborative model that 
is accelerating adoption of integrated solutions for buildings. The Program combines 
the knowledge and expertise of a community of experts to provide analysis, planning 
support and product solutions for the successful construction of environmentally 
friendly, low-cost commercial and public buildings.

Smarter grid
In the initial stage between 2013 and 2014, major industrial and commercial 

energy users can work with State Grid to set up demonstration projects for smarter 
grid solutions focused on integrating renewable energy, distributed energy, demand 
management and energy efficiency. These projects should leverage the experience 
from State Grid’s demonstration projects in Zhangbei (Hebei Province) and others. 
From 2015–2017, a target of over 95% connectivity for distributed solar and natural 
gas projects should be achieved. 

Innovation and transparency across value chains
Initially, from 2013–2014, small-scale projects can demonstrate the benefits 

of greater transparency and competitive access along value chains. Beginning in 
2015, major industrial and commercial users can use information provided by the 
grid and others to begin capturing energy savings through the adoption of proven 
technologies and process related improvements that can drive energy efficiency. 
Between 2018 and 2020, the government and grid companies may consider 
launching larger-scale price-based initiatives to incentivize energy conservation. 
Access to readily available information on pricing, supply and demand will help to 
enable end-user participation in these and other energy savings initiatives. 

Opportunities for collaboration across China’s energy value chains
Opportunities exist along all stages of China’s energy value chains to accelerate 

the adoption of cleaner energy and achieve major energy savings. Many of these 
opportunities exist downstream, where energy stakeholders can collaborate to 
develop and implement integrated solutions.

In natural gas, there are opportunities to build, own and operate distribution 
networks. Furthermore, additional investment is likely in pipeline construction and 
maintenance if efficiency standards are strengthened and market structures are 
adjusted to realize the financial benefits of capturing fugitive methane emissions 
released during gas distribution.
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Technology and solution providers have opportunities for collaboration with local 
governments investing in distributed energy, energy savings efforts and other areas. 
In particular, international companies can play a key role in assisting governments 
in the development and deployment of integrated solutions for distributed energy, 
which can include inverters, turbines, thin-film solar panels, energy storage batteries 
and other enabling devices. Other attractive areas for technology and solution 
providers include participation in government-sponsored low carbon eco-city and 
green building initiatives.

Finally, opportunities exist to work together with sectors and industries that are 
intensive users of energy and are seeking ways to improve energy efficiency and 
drive cost savings.

Conclusion

Establishing a sustainable energy future is of paramount importance for China. 
We have proposed a 2020 vision and a three-phase roadmap that if implemented 
can help make China’s cleaner energy future a reality. We believe success rests on 
collaboration among stakeholders—enabled by innovation and transparency across 
value chains—working together to help China meet and even exceed its ambitious 
goals and targets set for 2015 and 2020.

Based on this vision and roadmap, CGTI will continue to track market developments 
in 2013 and explore opportunities for cross-sector collaboration to pursue potential 
energy projects.
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VISION AND ROADMAP TO REALIZE CHINA’S PLANS FOR LOW 
CARBON ECO-CITIES

Integrated and localized approaches for urban development to achieve economic 
and environmental benefits

Low carbon eco-cities are increasingly viewed as a potential solution to help China 
manage scarce resources, reverse environmental degradation and improve quality 
of life. While the costs for stakeholders do not always appear evenly distributed, low 
carbon approaches and solutions provide new commercial opportunities that can 
deliver rapid environmental and economic benefits and help China achieve balanced 
and sustainable growth.

Definition – Low Carbon Eco-Cities

CGTI defines Low Carbon Eco-Cities as a development concept encompassing 
emission reduction, environmental protection and economic and social 
sustainability. At its core is effective coordination at every stage of city 
propositioning, urban planning, construction and management of new and 
existing cities, zones within cities, and industrial parks. 

Our scope for low carbon eco-cities includes all stages of planning, 
design, construction, and operations and management (O&M) for urban 
infrastructure, green transportation, green buildings, distributed energy, waste 
management, water management and other areas essential for sustainable 
urban development. Information and communications technologies play a 
critical role in ensuring effective operations and management of cities’ vast 
assets and resources.

The vision and roadmap presented in this chapter was created over a six-month period, 
incorporating the expertise and priorities of CGTI Game Changer Partners, government 
organizations, and other stakeholders. For more details, please see page 62.
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Summary

China’s rapid urbanization poses urgent economic and environmental challenges. 
Energy security, pollution and the depletion of natural resources have become acute 
concerns. Already, in response to central government policy and local development 
needs, more than 200 prefecture-level cities have plans to develop low carbon eco-
cities.1 

This broad development concept leads to numerous market opportunities in areas 
such as urban infrastructure, transport, buildings, energy, waste management 
and water. However, there are also potential obstacles such as financing, unclear 
regulations, complicated local vested interests and a lack of proven models to 
demonstrate clear environmental and economic benefits. Given that, it is not 
surprising that low carbon eco-city projects developed thus far in China have 
received mixed reviews.

We have developed a vision with three pillars for low carbon eco-cities in China by 
2020.

Integrated: Integrate planning, buildings and infrastructure at all stages 
of development. Potential greentech solutions and systems that improve 
livability should be incorporated from the outset.

Localized: Tailor developments to the unique environmental, economic and 
social situation of each location. This includes local history, culture, lifestyle 
and natural resources. 

E2 Driven: The environment and economy are mutually reinforcing when 
integrated properly for the benefit of society. Protecting and restoring the 
environment delivers economic benefits and the implementation of low 
carbon approaches and solutions supports rational economic development.

Underpinning these three pillars, we envision the required technology, financing, 
business models and government leadership to enable effective planning, 
construction and management of low carbon eco-cities. 

CGTI believes that this vision, and its underlying principles, can apply to any type of 
low carbon eco-city, pre-existing or newly built, industrial zones or tourism focused, 
regardless of geographic location or level of economic development.

To achieve this vision, we have devised a roadmap that highlights the steps required 
for China to achieve its urbanization strategy by adopting an integrated, holistic 
approach to the development of successful low carbon eco-cities. 

1. CGTI interview

LOW CARBON ECO-CITIES

More than 200 prefecture- 
level cities have plans to 
develop low carbon eco-
cities.
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Situation and Trends–Rapid Expansion but Clarity 
Lacking

Chinese government policy at national and local levels encourages the growth 
of low carbon eco-cities. As urbanization continues at an unprecedented scale and 
pace, China must tackle the simultaneous challenges to reduce carbon emissions, 
ensure sustainable economic growth, safeguard energy security and minimize 
environmental degradation. The country’s leaders increasingly recognize the role 
that low carbon eco-cities can play in helping overcome these challenges.2 In his 
final report to the National People’s Congress (NPC) in March 2013, outgoing 
Premier Wen Jiabao emphasized the need to accelerate the shift to a more 
sustainable model of economic development including what he called the “historic 
task of urbanization.”3 At the close of the same Congress, Wen Jiabao’s successor, 
Premier Li Keqiang, reiterated the point, saying “urbanization is the logical product 
of modernization.” But he also cautioned that “urbanization is not about building big 
sprawling cities.”4

Urbanization is rapidly becoming a central pillar of China’s evolving approach 
to modernization and economic development. Over the past five years, at least 
five ministry level initiatives have been launched to encourage sustainable 
urban development.5 In January 2013, the Ministry of Housing and Urban-Rural 
Development (MOHURD) announced a smart city initiative with an initial 90 pilot 
projects. The China Development Bank has said it will invest some 80 billion RMB to 
support the scheme during the last three years of the 12th Five-Year Plan. But clear 
implementation guidelines are urgently needed.6  

There is growing concern that some local governments are promoting low carbon 
eco-cities without adequate advanced planning and with far greater emphasis on 
economic growth than on reducing the environmental impact of development. 
Cities may be accelerating plans in the hope of receiving national government 
funding, securing bank loans, or attracting inbound investment and tourism. There 
is sometimes a lack of understanding within the public and private sectors of the 
complex partnerships, funding models and implementation capabilities that must be 
in place to plan, design, build and operate low carbon eco-cities effectively. 

LOW CARBON ECO-CITIES

2. “ 住建部 : 我国将开展国家智慧城市试点工作 ” [MOHURD: China to Start Smart City Pilot Project], The Central 
People’s Government of the People’s Republic of China, December 4, 2012, www.gov.cn; “ 国家能源局启动 100 座新能
源示范城申报 ” [NEA Launches 100 Renewable Energy Demonstration Cities Project]. China Energy Storage Net, August 
14, 2012, www.escn.com.cn; “ 关于开展第一批绿色低碳重点小城镇试点示范工作的通知 ” [Notice on Beginning 
Work on the First Batch of Major Green, Low Carbon Town Pilots], Ministry of Finance of the People’s Republic of China, 
September 26, 2011, www.mof.gov.cn; “ 关于印发《绿色能源示范县建设补助资金管理暂行办法》” [Notice on Green 
Energy Demonstration Town Development Subsidy Management Methods], The Central People’s Government of the 
People’s Republic of China, April 28, 2011, www.gov.cn
3. Wen Jiabao Work Report to the 12th National People’s Congress, March 5, 2013, www.wsj.com
4. South China Morning Post, March 17, 2013, “Live Updates: Li Keqiang’s First News Conference,” www.scmp.com
5. In reverse chronological order, these policies are: “Smart City” of the Ministry of Housing and Urban-Rural Development 
(MOHURD), 2012; “100 Renewable Energy Demonstration Cities,” National Energy Administration (NEA), 2012; “Major 
Green Low Carbon Town Pilots,” MOHURD and the Ministry of Finance (MOF), 2011; “Green Energy Demonstration 
Town,” NEA, MOF and Ministry of Agriculture, 2011; “Five Provinces, Eight Cities,” National Development and Reform 
Commission (NDRC), 2010; “Cultural Industry Demonstration Zone,” Ministry of Culture, 2010; “Natural Resources Dry-
up Cities,” NDRC, 2009; and “National Eco-Industry Demonstration Zone,” Ministry of Environment Protection (MEP), 
Ministry of Commerce (MOFCOM) and Ministry of Science and Technology (MOST), 2007
6. “ 住建部公布首批国家智慧城市名单 , 北京上榜 ” [MOHURD Announces the First Group of Pilot Cities for Smart City 
Initiative], Sina, January 29, 2013, www.sina.com

“Urbanization is not about 
building big sprawling 
cities”  —Li Keqiang, 
Chinese Premier.
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Low carbon eco-cities is a holistic development concept that encompasses emission 
reduction, resource efficiency, environmental protection, economic development 
and social sustainability. Environmental protection requires broad recognition that 
cities should not be developed at the expense of the environment, but rather in 
harmony with it. Economic development naturally remains a priority, but careful 
planning is needed to ensure growth is rational and aligned with the city’s broader 
sustainability goals. Low carbon emissions, environmental protection, effective 
resource management and rational economic development efforts must be 
combined to enhance the overall livability and social sustainability of Chinese cities 
today. Partnerships—both public sector and private sector—are also essential to 
design and implement integrated greentech solutions that contribute to China’s 
sustainability efforts.

China has been developing its approach to tackling growing environmental 
challenges within the framework of the 11th and 12th Five-Year Plans, setting 
clear targets for emission reduction, energy saving and resource management. A 
large body of regulations and standards has been produced to support these aims. 
Recent initiatives and statements from China’s leaders also suggest recognition that 
moving to a low carbon eco-development model is essential to ensure a sustainable 
and secure economic future. But it remains unclear how local governments and 
the private sector will collaborate effectively to implement these policies in an 
integrated, coherent and sustainable manner.

Challenges
Despite the unprecedented scale and pace of urbanization, China does not 

yet possess the full technological capability, human resource capacity, financing 
mechanisms, or comprehensive policies for building low carbon eco-cities effectively. 
In particular, there is a lack of understanding on the need for multi-disciplinary 
coordination. As a result, planners, infrastructure builders, architects, engineers 
and technology solution providers often operate in silos. This prevents effective 
cross-sector collaboration and hinders understanding of urban planning goals. We 
believe effective integration among stakeholders and during all stages of project 
development is fundamental for successful outcomes. 

Furthermore, research and development of greentech solutions is relatively 
immature, with few indigenously developed and localized green technologies, 
especially in the transport and building sectors. In addition, building a city is, by 
definition, a large-scale effort developed over a long time period. But the cost 
benefits for stakeholders do not always appear evenly balanced. Specifically, high 
costs accrue in the early stages while economic benefits tend to be experienced 
later.

Finally, many cities in China have developed plans for low carbon eco-cities but lack 
detailed implementation guidelines or monitoring plans for ongoing operations. 
For example, there is often insufficient attention given to understanding and 
incorporating local considerations into plans. In addition, general public awareness 
on the importance of low carbon eco-development is insufficient despite the 
importance of public engagement in efforts to improve urban livability. Rising levels 
of air and water pollution in cities is prompting demand for action, but the challenge 
remains how to harness this growing awareness and change behavior. 

Planners, infrastructure 
builders, architects, 
engineers and technology 
solution providers often 
operate in silos.
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Integrated
We envision a future where low carbon and sustainable solutions are considered 

in the very early stages of urban planning and design. A city is inherently an 
integrated system, where energy supply, transport, buildings, commerce, public 
services and people are intricately linked and constantly interacting. Therefore, 
planning effective low carbon strategies and sustainable solutions requires an 
integrated approach that is focused on people—the ultimate beneficiaries of a low 
carbon eco-city. 

2020 Vision: Integrated and Localized Approach to 
Accelerate Environmental and Economic Benefits

China has bold plans for low carbon eco-cities over the next decade. But 
confusion remains over the true meaning of low carbon eco-cities and there is 
growing skepticism that the motivations are as much about attracting investment as 
they are about pursuing a long-term path for sustainable development.

We have developed a vision to support the evolution of low carbon eco-cities in 
China through 2020 and to provide clarity and guidance at this critical stage of 
urbanization. We envision low carbon eco-cities that are integrated at all stages of 
development, tailored to local situations, and where environmental improvements 
can produce economic benefits.

The vision supports 
development of low 
carbon eco-cities through 
integration, localization 
and a focus on both 
environmental and 
economical benefits. Figure 1: Vision 2020: Accelerating Environmental and Economic7  

Benefits Using an Integrated Localized Approach8

Integrated

Integrate planning, buildings and infrastructure
Include potential solutions at the early planning stage

Tailor approach 
to local social, 
environmental and 
economic situation

Ensure environmental 
improvement is a key 
producer of economic 
benefits

Localized E2  Driven

Technology
Financing

Business Model
Government Leadership

7.  The E2 concept was developed under the World Bank Eco2 Cities Program, www.worldbank.org/eco2

8.  Image from: www.haoliv.com/html/2012/old_jiajuzhuangxiu_0426/95327.html

Source:: CGTI analysis, based on research and discussion with Game Changer Partners
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For example, some important systems, such as energy supply and transport, are not 
necessarily designed or controlled by one city alone. Thus, an integrated approach 
is needed to optimize the relationship between different types of infrastructure 
planning, such as transport, water and energy, as well as between infrastructure and 
urban planning at all levels, whether local or regional.

Localized
Low carbon eco-development, whether within an existing city or created from 

scratch, needs to consider the social, environmental and economic attributes of the 
city and its surrounding environment. In newly developed cities, local conditions 
often create opportunities. For example, the waste management system in a city 
can provide biomass that is processed locally to produce biogas, which in turn can 
fuel a city’s transport network. Sometimes local conditions impact the practicality or 
affordability of low carbon solutions. The availability of wind and solar resources will 
clearly influence any decision regarding renewable energy sources to power, heat 
or cool a city. Low carbon eco-cities development is not a rigid concept; instead, it is 
meant to be tailored to local conditions, needs and priorities.

E2 driven
We envision a future where protection and enhancement of the environment 

generates opportunities for economic growth. This means China’s targets for 
economic growth will not only be measured by percentages and speed, but 
also by the quality of economic growth. We believe that low carbon approaches 
and solutions provide new commercial opportunities that can deliver rapid 
environmental and economic benefits.

Foundation based on government leadership, business models, financing 
and technology

Government leadership, business models, financing and technology form the 
foundation for achievement of our vision. Green technologies must be available, 
affordable and sufficiently mature to meet ecological and low carbon mandates and 
targets. Innovative business models are essential to promote technology adoption, 
partnerships and commercial viability. Innovative financing is also important, 
especially for green solutions that involve high initial cost and long payback periods. 

Government policy can guide and catalyze the development of low carbon eco-
cities. Specifically it can encourage qualified private sector investment and 
participation in important areas such as strategic planning, urban master planning, 
design, transport, buildings, water, renewables, distributed energy systems and 
financing of greentech solutions. Establishing the right key performance indicators 
(KPIs) is also essential to track progress and monitor implementation, supported by 
mechanisms and resources for enforcement. Based on our discussions, encouraging 
efforts are already underway to integrate KPIs for low carbon eco-developments into 
government leaders’ performance evaluations. 

Our vision applies to all types of Low Carbon Eco-Cities
We believe the underlying principles of our vision apply to most if not all types 

of low carbon eco-cities. Based on our research, interviews and discussions with 
stakeholders, we have categorized China’s low carbon eco-city development into 
seven main types:

Sometimes local 
conditions impact the 
practicality or affordability 
of low carbon solutions.

Establishing the right key 
performance indicators 
(KPIs) is essential to track 
progress and monitor 
implementation.
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Technology innovation cities: Large scale R&D capabilities can help achieve 
low carbon and ecological targets. Examples include Harbin (Heilongjiang), 
Dalian (Liaoning) and Shenyang (Liaoning).

Livable eco-cities: Focus on improving the local environment through 
tailored low carbon strategies and approaches. Examples include Qingyuan 
(Guangdong) and Yichun (Jiangxi).

Circular economy cities: Reduce energy and water consumption and 
improve waste management and resource efficiency through recycling, 
often within the context of industrial parks. Guiyang (Guizhou) is an 
example.

Energy efficient cities: Target energy efficiency within specified industries, 
commercial zones and residential areas. Examples include Yancheng (Jiangsu) 
and Changzhou (Jiangsu).

Tourism eco-city: Protect local cultural heritage while promoting tourism. 
Examples include Nanning (Guangxi) and Sanya (Hainan).

Low carbon industry-centered city: Focus on the development of emerging 
and mature low carbon industries ranging from renewable energy to cleaner 
vehicles. Examples include Chongqing municipality and Baoding (Hebei).

Reconstructed city after disasters: Aim to reuse all possible resources, 
particularly waste, after natural disasters. An example is Wenchuan 
(Sichuan).

2020 Roadmap: Integrated Planning Maximizes Economic 
and Environmental Opportunities

To achieve our vision, we have created a three-phase roadmap based on four 
generic city development stages. These are supported by four requisites, which 
will be continually refined: education, skills and talent development; financing 
mechanisms; collaboration models; and policy and regulation. Although central 
government plays an important role in creating a supportive framework of policies 
and incentives for low carbon eco-city development, it will be local governments, 
state-owned enterprises and private companies that will take the lead in 
implementing the vision. 

It is important to note that although the environmental and economic benefits 
of our approach can typically be achieved more effectively in newly constructed 
cities, there are also demonstrable advantages in applying the same principles to 
existing Chinese cities where low carbon developments also need to be planned. 
Upgrading an older city may involve high upfront cost and the need to negotiate the 
challenges of pre-existing infrastructure and operating constraints. But upgrading to 
a low carbon eco-city model can create new economic opportunities that help drive 
sustainable GDP growth as well as raise the living standards of city residents. 

Our roadmap can be 
applied to both new and 
pre-existing cities.
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Figure 2: Roadmap for Achieving Low Carbon Eco-Cities Vision

Promote benefits of city 
propositioning to avoid costly 
mistakes from plans not 
suited for local conditions

Encourage collaboration with 
planners, designers, engineers 
and solution providers to realize 
benefits of integrated planning 

Foster open communication 
among stakeholders and 
strict supervision to ensure 
proper project development

Implement according to the 
plan and strengthen supervision  
to achieve envisaged outcomes

Overcome challenges Start of 13th Five-Year Plan End of 13th Five-Year Plan

Identify management, skills, 
and technology gaps leading 
to weak O&M practices

Design and implement 
initiatives for stakeholders to 
adopt optimal O&M practices 
and technologies

Develop and use accurate 
local data to inform city 
propositioning

Promote tangible benefits of 
collaboration and integration 
of pilot projects

Share benefits and lessons 
learned from collaboration and 
integration with other cities

Promote open communication 
and strict supervision as guiding 
principles for other cities 

Promote benefits of 
proper O&M practices and 
technologies to other cities

Apply experiences from 
demonstration projects 
to other cities

City 
Propositioning

Education, Capacity Building and Talent Development

Financing Channels and Mechanisms

Collaboration Models

Policies and Regulations

Design  
and 

Construction

Operations 
and 

Maintenance

Urban 
Planning

Address Challenges
2013–2014

Demonstrate Principles
2013–2016

Wide Spread Adoption
2015–2020 and beyond

Phase 1: Address challenges (2013–2014)
Successful implementation of a low carbon eco-city project depends on a 

strong initial proposition that incorporates local environmental conditions, society, 
government capacity, economic indicators and business climate. This important 
aspect of city development if not properly understood in China can result in 
inappropriate and often irreversible decisions being made, which can impact the 
effort for decades into the future. Thus, we stress focusing on promoting the value 
of effective propositioning at this early and critical stage of the roadmap. 

Effective integration is fundamental to the ultimate success of any city development. 
Therefore, strong collaboration among engineers, planners, designers, solution 
providers, local government and infrastructure builders must be established at this 
initial stage to avoid the natural tendency to operate in professional silos without 
fully considering the many interdependencies inherent in city planning. If the goals 
of sustainable development, such as energy efficiency, resource management, and 
cleaner transport are to be realized to maximum effect, the skills, knowledge and 
expertise of all stakeholders must be pooled. This, alongside strict standards and 
effective measures to control the quality of design and construction, will also help to 
ensure that the agreed plan is implemented effectively. 

In some areas, China lacks the skills and specific technologies necessary to 
design, select and operate greentech solutions effectively. We believe a thorough 
assessment of gaps and how to overcome them is worth the effort to make the right 
choices and avoid costly mistakes in the future.

Propositioning is crucial 
during the first phase of 
development.

Source:: CGTI analysis, based on research and discussion with Game Changer Partners
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Phase 2: Demonstrate principles (2013–2016)
Once promoting the benefits of city propositioning is underway in the first 

stage of our roadmap, it will then be necessary to develop the critical data and 
information required to put our principles into practice. This requires focused 
research and intelligence gathering as well as engagement at the local level. The 
results can then be shared and assessed by all stakeholders and incorporated into 
future stages of development. Examples of the type of data required for a low 
carbon eco-city include local emissions targets, sources of renewable or clean 
energy, energy consumption patterns, population growth and income trends and 
local climate conditions.  

The essential collaboration established in the early phase of our roadmap should 
be continually strengthened with clear, open communication and the flexibility 
to respond to evolving ideas. Socioeconomic considerations such as housing, 
education, healthcare and cultural heritage will need to be balanced with local goals 
for economic growth. The environmental impact of both the construction and future 
operations and maintenance should also be taken into consideration.

At this stage we envisage developing training programs and initiatives—such 
as university courses, company training programs, work-study exchanges and 
partnerships between international and Chinese design institutes—to address 
the skills gaps identified in the first stage of our roadmap. Local authorities, 
in collaboration with other stakeholders, should consider proactively building 
awareness of the benefits of low carbon eco-cities among government officials and 
the public. 

City development is not a linear process; therefore, we believe the lessons learned  
from both the first and second stages of our roadmap should be continually 
reinforced among stakeholders and shared among cities to capture the full benefits 
of experience gained through practical implementation efforts.

Phase 3: Widespread adoption (2015–2020 and beyond)
The final phase of our roadmap builds upon the principles and experience 

established in the earlier two stages. The benefits of adopting an integrated 
approach and the improved livability of low carbon eco-cities will now be firmly 
established through demonstration and active promotion to other cities that are 
embarking on similar efforts. 

Governments and other organizations will need to properly invest in and 
systematically manage the continuous exchange of best practices and lessons 
learned between cities and among stakeholders. Given China’s rapid pace of 
urbanization, it is essential that leaders seize today’s unique opportunity to form a 
solid foundation for sustainable development, rather than make potentially costly 
and irreversible mistakes due to suboptimal, non-integrated approaches during the 
early stages of planning, design and construction.

Principles and solid foundations for success
While our roadmap sets out practical steps that can be taken to realize our 

vision of low carbon eco-city development, there are also fundamental underlying 
principles and requirements that will need to be strengthened and evolved over 
time. 

Lessons and experience 
garnered from both the 
first and second stages of 
our roadmap should be 
continually reinforced.

LOW CARBON ECO-CITIES

Low
 Carbon 

Eco-Cities



www.china-greentech.com THE CHINA GREENTECH REPORT 201386

As with other countries, China lacks experience with and exposure to important 
concepts for low carbon eco-cities, but it does have significant expertise in certain 
areas of general city development. As a first step, it is essential to identify the core 
skills needed for low carbon eco-city development at all stages—propositioning, 
planning, design and construction operations and maintenance. Based on these 
gaps, educational strategies and large-scale programs can then be developed and 
promoted, while at the same time sharing more widely existing best practices and 
practical guidance for all stages of the city development life cycle.

New business models and financing mechanisms should be developed to better 
balance the relatively short-term financial needs for development with the long-term 
economic, environmental and social benefits. At the same time, new collaboration 
models need to be developed for projects, perhaps adapting the public-private 
partnership models that are proving to be effective in other countries.   

Policymakers have a crucial role to play in developing a supportive framework of 
policies and regulations, and refining them as domestic and international best 
practices in China continue to evolve. For example, incentives can be more effective 
by rewarding successful implementation and performance, rather than simply 
encouraging well intentioned designs. To assist in that effort, a strong set of key 
indicators and guidelines should be established to evaluate low carbon eco-cities in 
the planning, design, construction, and operations and maintenance phases. These 
should be measurable and linked to government regulations. This can provide the 
essential clarity and understanding needed between the urban planning and design 
and construction phases, which is sometimes lacking. 

In addition, smart use of information and communications technology (ICT) will be 
needed to monitor, measure and provide essential data and analytics in the design, 
construction, operations and maintenance stages.

In seeking to promote and continually refine our roadmap, we hope to be able to 
support China in achieving its low carbon eco-city ambitions. We look forward to 
working with relevant government ministries at the central, provincial and local 
levels to share best practices that can shape the development of policies for the 
13th Five-Year Plan.

Opportunities for collaboration
Implementing this vision and roadmap for low carbon eco-cities will naturally 

create a wide spectrum of collaborative and commercial partnership opportunities 
over the coming decade. Urban planning and development is inherently a process 
that requires a significant and complex coordination effort. The concepts of   
integrated planning, lowering carbon emissions and reducing energy intensity over 
longer time horizons are relatively new to China. Given China’s ambitious plans for 
further urbanization over the coming decade, the scale and speed of development of 
low carbon eco-cities will create enormous opportunities for planners, developers, 
construction companies, solution providers, infrastructure operators and financiers. 
At this critical juncture in China’s urbanization journey it is essential to collaborate to 
“get things right” and reap the long-term benefits of an integrated approach for low 
carbon eco-city development.
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Conclusion

Low carbon eco-cities are an increasingly important development concept for 
China, whose energy security and natural resources could be undermined by rapid 
large-scale urbanization. We believe success begins with an integrated approach to 
planning that provides the basis for sound long-term investments and achievement 
of the desired outcomes for decades to come. We have presented a vision for low 
carbon eco-cities in China that stresses an integrated approach through all stages 
of development. It is tailored to local situations and ensures that environmental 
improvements produce economic benefits. We hope it provides a useful guide for all 
stakeholders including policymakers, developers, greentech solution providers and 
adopters, financiers and—most importantly—China’s urban citizens.

In 2013, CGTI will focus on promoting the vision and roadmap and use these 
principles and approaches to assess and categorize low carbon eco-city projects in 
China.
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VISION AND ROADMAP TO MEET CHINA’S GOALS FOR THE GREEN 
BUILT ENVIRONMENT

Accelerating results through integrated, replicable and measurable green 
building solutions

Buildings currently account for 33% of China’s total energy consumption and have 
a strong impact on the government’s stated goals for reducing energy intensity. 
Furthermore, China is in the middle of a period of rapid urbanization that will 
increase demand for new and improved buildings. The potential environmental 
impact of this expansion in the market can be significantly reduced if the focus is on 
an integrated approach to green building development. However, high upfront costs, 
slow return on investment and misaligned financial incentives are deterring property 
developers from adopting green building standards in both new and retrofit projects.

Definition – Built Environment Ecosystem

The Built Environment Ecosystem refers to all stakeholders engaged in the 
broad green building markets and related industries—including developers, 
designers, building material suppliers, HVAC providers, lighting system solution 
providers, information technology companies, maintenance and operations 
companies, financial institutions and others.

We define green building as planning, building and operating solutions that 
are more efficient, sustainable and healthier than conventional solutions for 
an equivalent level of comfort and service throughout all stages of a building’s 
life cycle.

The vision and roadmap presented in this chapter was created over a six-month period, 
incorporating the expertise and priorities of CGTI Game Changer Partners, government 
organizations and other stakeholders. For more details, please see page 62.
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Summary

A clear illustration of China’s recent rapid economic growth is the pace and scale 
of urbanization. More than half the population now lives in urban areas—some 
700 million people1—and that figure is set to rise sharply over the next decade. A 
natural consequence of this trend is brisk demand for new and improved buildings 
to accommodate expanding urban communities. Green buildings offer strong 
environmental benefits and energy savings, which given China’s resource constraints 
will be increasingly important factors in urban development. The government has 
set ambitious targets, including adding more than 1 billion square meters (m2) of 
green building floor area by 2015,2 which indicates rapid near-term market growth.   

However, high upfront costs, slow return on investment and misaligned financial 
incentives are deterring property developers from adopting green building standards 
in both new and retrofit projects. Lack of expertise in green building design, weak 
operations and maintenance, insufficient performance monitoring and energy 
auditing are further undermining the potential impact of green buildings.   

We have developed a 2015 vision aimed at supporting China’s goals to improve 
quality and reduce the environmental impact of buildings while overcoming the 
above challenges. Our vision applies across the green building value chain and is 
based on the fundamental concept that solutions should be integrated through all 
stages of a building’s life cycle, results should be measurable, and proven solutions 
and models should be replicable for different types of buildings and locations.

Integrated solutions: Achieve maximum environmental and economic benefits 
through the application of integrated solutions at all stages of a project, from 
design to operation. This includes integrating elements of passive design and green 
technologies appropriate to a building’s function and location.   

Measurable: Capture accurate data and use suitable models to be able to assess the 
estimated and actual life cycle costs, consumption of water and energy resources, 
waste management and other performance indicators for optimized building design 
and operation. 

Replicable: Develope proven technologies, solutions and business models that are 
replicable in different locations for a variety of building functions.

To achieve this vision, we have created a three-year roadmap. Through 2013, 
the focus will be on promoting the concept of integrated solutions and modeling 
while initiating demonstration projects. During 2014, the emphasis will shift to 
implementation, with demonstration of models and solutions developed the 
previous year. By 2015, integrated solutions will be recognized by the market, with 
proven energy modeling to estimate building cost, performance and solutions 
replicated across different regions of China.

1. “ 中国城镇化率 51.27%” [China Urbanization Rate is 51.27%], China.com, January 19,2012, www.china.com
2. “ 关于加快推动我国绿色建筑发展的实施意见 ” [The Implementation Opinions on Accelerating the Development of 
Green Buildings], MOHURD and MOF, April 27, 2012
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Current Situation and Trends–Great Potential but 
Clarity Required

China is already one of the world’s largest construction markets and given the 
rate of urbanization, rapid growth looks set to continue. But buildings currently 
account for at least 33% of China’s total energy consumption. Creating more 
buildings, therefore, presents a potential challenge to China’s stated goals of 
reducing energy intensity. Green buildings offer a solution, which can dramatically 
reduce the environmental impact of new and existing developments, a fact 
increasingly acknowledged by the Chinese government. 

Aggressive targets set within the 12th Five-Year Plan, and developed through more 
recent policies and guidelines, could encourage widespread adoption of green building 
practices, driving significant near-term growth. China aims to develop 1 billion m2 of 
new green building floor area by 2015.3 This represents a fourteen-fold increase on the 
69.5 million m2 in existence at the end of 2012.4  By 2014, all government investment 
in public buildings, and all affordable housing in selected cities, must meet green 
building standards and 30% of new buildings measured by floor area must be 
certified as green by 2020.5 This may seem ambitious, but recent announcements 
reflect the determination of the government to achieve its goals. In January 2013, 
the State Council issued the Green Building Action Plan, the first time its Number 
One Document for the year had focused on urban issues and a clear indication that 
the industry is now a policy priority.   

During the past six years, China has been developing and promoting its own green 
building rating system, based on a rising scale of one, two and three stars. There 
is a wide difference in standards between the three but all are considered by the 
government to qualify for green certification. More recently, international systems 
such as LEED,6 BREEAM7 and CASBEE8 have also been recognized and applied. As 
more buildings have been certified as green, so acceptance within the market of the 
environmental benefits of such developments has grown, with wealthier individuals 
and international companies gradually showing a willingness to pay a premium for 
greener offices and homes, particularly in first tier cities.   

Many economic analysts have predicted a cooling of the property sector in China in 
line with the government’s pledge to continue to manage the market. CGTI believes 
that even if there is a continued slowdown in 2013 and beyond, green buildings 
will still be promoted as part of the government’s plans. Industry stakeholders 
throughout the Built Environment Ecosystem can differentiate themselves by 
developing high quality buildings with the least possible impact on resources and 
the environment.

3. “ 关于加快推动我国绿色建筑发展的实施意见 ” [The Implementation Opinions on Accelerating the Development of 
Green Buildings], MOHURD and MOF, April 27, 2012
4. CGTI analysis
5. “ 关于加快推动我国绿色建筑发展的实施意见 ” [The Implementation Opinions on Accelerating the Development of 
Green Buildings], MOHURD and MOF, April 27, 2012
6.  “Leadership in Energy and Environmental Design,” U.S. Green Building Verification Program
7.  “Building Research Establishment Environmental Assessment Method,” British environmental assessment method for 
buildings
8.  “Comprehensive Assessment System for Built Environment Efficiency,” Japanese green building management system
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Challenges to widespread green building adoption
Despite clear government support, the high upfront cost of green buildings 

and misaligned financial incentives deter widescale adoption. In May 2012, the 
government released new national subsidies for 2 and 3-star green buildings of RMB 
45/m2 and RMB 80/m2 respectively. However, the precise distribution of subsidies is 
decided at the local level and varies from one province or city to the next. In some 
areas incentives are weighted in favor of the building owners, in others developers 
benefit more. In addition, subsidies are usually only delivered once a building is 
completed, leading to delays in payment, which many developers deem to be 
prohibitive. 

The lack of accurate data about the performance of green buildings in terms of 
energy and water consumption as well as waste management acts as a further 
inhibitor to market growth. Without reliable metrics to verify performance or project 
life cycle costs, it is difficult to persuade private investors or commercial banks to 
back green building projects. Despite being at the forefront of developing new 
technologies, smaller Energy Services Companies (ESCOs) face difficulties securing 
financing without a proven portfolio of projects.

Currently in China, only local institutes are typically allowed to design new buildings. 
However, due to the traditional separation of design and engineering, these 
institutes are not well equipped to develop the kind of integrated solutions we 
believe offer the greatest potential for energy, water and waste improvements. 

9. "2012 年 1 月至 5 月中国 300 城市土地市场交易情报" [Land Transactions in 300 Chinese Cities from January to 
May 2012], Sou Fun Net

Figure 1: Growth of Green Buildings9
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Without reliable metrics 
to verify performance or 
project life cycle costs, 
it is difficult to persuade 
private investors or 
commercial banks to back 
green building projects.

Note: China released its National Standard on Green Buildings (GB/T50378-2006) in 2006, which includes a 1-star, 2-star, and 3-star label. The United 
States LEED building certification system also has important implications for China.

Sources: “ 中国成为 LEED 绿色建筑认证第二大市场 ” [China Becomes the Second Largest LEED Certification Market], Test Trust, November 
2012, www.testrust.com; “ 中国绿色建筑发展和建筑节能的形势与任务 ” [Developing China’s Green Buildings and Building Energy Efficiency], 
Construction Science and Technology, April 2012, www.cstcmoc.org.cn; China’s Green Building Future  China Business Review, April —June 2012, www.
chinabusinessreview.com; “ 仇保兴：全面提高绿色建筑质量 ” [Qiu Baoxing: Vigorously Raise the Quality of Green Buildings], Chinagb, April 1, 2013, 
www.chinagb.net
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10. Image from: How to Make Your Building Green, http://blog.propertynice.com/55-lakh homes-a-year/

Figure 2: Vision for 2015 Built Environment for Leading Buildings10

Buildings currently account for at least one-third of China’s total energy 
consumption. That, coupled with the continued trend of urbanization, suggests the 
built environment will be a crucial factor in determining whether China is able to 
meet its energy intensity and other resource-related goals. This is reflected in the 
ambitious targets set by the Chinese government. However, the clear message from 
the market is that energy efficiency savings and upfront costs for green buildings are 
misaligned.

We have developed a vision for the built environment that aims to improve the 
quality and performance of green buildings to support China achieve its goals. Our 
vision is based on the fundamental principle that integrated solutions are adopted at 
all stages of project development to minimize consumption of energy and water, and 
optimize waste management. We believe this approach is replicable for various local 
situations and building functions, and that the benefits should be measurable.

2015 Vision: Accelerating Results with Integrated 
Solutions that are Measurable and Replicable

Integrated Solutions

Integrate at all stages of development and operations
Capture additional financial benefits
Achieve additional environmental benefits

Monitor 
consumption
Measure benefits
Calculate return on 
investment

Apply across regions
Adapt for local 
environments

Measurable Replicable

Technology Innovation

Policy and Standards

Business Models

Financing

People

Our vision is based on the 
fundamental principle 
that integrated solutions 
are adopted at all stages 
of project development 
to minimize consumption 
of energy and water 
and optimize waste 
management.

Source:: CGTI analysis, based on research and discussion with Game Changer Partners
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Integrated solutions
Several factors influence the cost and performance of green buildings. CGTI 

believes the most effective strategy is to integrate proven solutions at every stage of 
project development and operations. We envisage high quality green buildings that 
incorporate innovative passive design principles and the latest technologies, such 
as lighting and indoor environmental controls, to reduce electricity consumption. 
Similarly, systems to minimize water consumption and maximize water and 
waste recycling will be integrated from the outset. Waste generated during the 
construction phase of a building project will, wherever possible, be recycled on site. 
The specific characteristics of the location of any proposed green building will be 
taken into account in this integrated approach. We believe applying these principles 
from the start of a new development produces far greater environmental benefits 
and ultimately costs less than building first and retrofitting later.

Measurable
If developers and investors are to be persuaded of the benefits of green 

buildings, it will be necessary to provide data that can be verified at all stages of 
the project life cycle. The life cycle costs and energy consumption of a potential 
new green building can be modeled in advance to assess anticipated performance 
and projected return on investment. In addition, incorporating monitoring systems 
into building design and operation will help to identify any deficiencies, optimize 
building performance, measure results and gather important data that can be used 
to improve products and technologies.

Replicable
Proven technologies, solutions, and business and partnership models will be 

promoted and applied across different geographic locations and building functions. 
At the same time, we envision the principles of integrated solutions can be 
replicated with relatively minor adaptations within China’s northern and southern 
temperature zones. Best practices will be drawn from demonstration projects and 
shared among all stakeholders in the green building ecosystem.  

Our vision rests on the foundation of five prerequisites: technology innovation, 
financing, business models, policy and standards, and people. Advances in materials 
and technologies will be continually sought and incorporated into our integrated 
solution approach. These solutions should be certified, proven and adapted for the 
specific needs of the Chinese market. If China is to achieve its green building goals, 
effective financial incentives will be needed for developers, operators, owners 
and occupants. These incentives should be linked to energy savings and designed 
to encourage the highest standards of green building certification. New business 
models based on increased collaboration across the value chain, including between 
design firms and solution providers, will be needed to implement our integrated 
approach effectively. Clear policies and standards will also be established and 
enforced to drive wider adoption of green buildings. Finally, we believe that the 
effective operation of a green building depends on people as well as technology and 
design. Operation and maintenance professionals will need to be properly trained, 
and occupants educated and encouraged to adopt behaviors that optimize the 
performance of their home or workplace.
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2013: Integrated solutions
In the first stage of our roadmap, our focus is on educating stakeholders about 

the benefits of integrated solutions. To support these efforts, effective energy 
modeling techniques need to be developed and promoted, as well as mechanisms 
to measure water consumption and operating performance of green buildings. 
Meanwhile, a select number of potential demonstration projects can be identified 
and pursued to provide tangible examples of the effective implementation of our 
integrated solutions approach. 

Policy makers may consider refining subsidies and incentives for green buildings 
to ensure all stakeholders benefit while encouraging adoption of higher standard 
certification, whether 3-star or LEED equivalent. This can include subsidies targeted 
directly at building developers to help address current misaligned incentives. 
Building codes can be enforced more consistently and building performance 
measured and verified, with the results made public to drive improvements and 
increase market acceptance. Designers and solution providers can collaborate in 
testing and evaluating different combinations of integrated solutions and share best 
practices within the Built Environment Ecosystem.

To achieve our vision and support China’s plans for green building expansion, 
we have developed a three-stage, progressive roadmap through 2015. This roadmap 
centers on our vision’s fundamental principle of adopting integrated solutions that 
are measurable and replicable.

Roadmap for Green Building Development Using 
Integrated Solutions

Figure 3: Roadmap for Green Building Development 
Using Integrated Solutions

2013: Promote Vision

2014: Demonstrate Vision

2015 and Beyond: Scale Vision

Promote energy modeling 
and water consumption 
calculations and 
waste management to 
demonstrate the benefits of 
integrated solutions

Apply monitoring systems 
to optimize building 
performance

Apply integrated solutions 
and building performance 
modeling across China 

Promote solutions adapted 
to specific local conditions, 
incorporating established 
best practices for integrated 
solutions

Incorporate best practices 
for integrated solutions 
from China and other 
countries to maximize 
benefits of demonstration 
projects

Demonstration Projects

Integrated Solutions

Widespread Flexible 
Application

Source:: CGTI analysis, based on research and discussion with Game Changer Partners
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2014: Demonstration projects
In the second stage of our roadmap, demonstration projects identified the 

previous year can be implemented. The majority of these projects will likely be new 
buildings because of stronger market potential, but retrofit developments that are 
suited to our integrated approach may also be pursued. Energy modeling results 
and water consumption estimates from 2013 can now be applied to the selected 
projects. 

At this stage, the government can consider developing a labeling system for 
green building materials to ensure standards are well understood and promoted. 
Commercial stakeholders can work with the government in this respect, providing 
information based on latest research and products. Targeted financial incentives 
will likely still be needed to support market expansion. Meanwhile, best practices 
established in the first stage of our roadmap can now be coordinated and assessed 
for their effectiveness in different locations and for different building functions. 
Once implemented, projects should be continually evaluated and refined to drive 
improvements. Performance measurement systems will be included in all new 
developments. 

As projects are being developed, focused efforts will be needed to train a sufficient 
body of professionals to operate and maintain green buildings effectively.

2015 and beyond: Widespread flexible application
At this final stage of our roadmap, best practices, technologies, energy modeling 

and performance measurements based on replicable, integrated solutions will be 
fully established. This will allow for widespread application for different building 
functions and locations across China.  

The integrated approach to green buildings will be supported by data gathered 
from earlier demonstration projects and continued targeted financial incentives 
and subsidies. The government may consider developing guidelines specific to the 
implementation of integrated solutions. Effective modeling of energy performance, 
water consumption and waste management will have become common practice 
before construction of new buildings begins. Collaborative partnerships developed 
in the earlier stages of our roadmap will continue to be fostered, and skills and 
experience shared to drive improvements in standards across the Built Environment 
Ecosystem.  

As more green buildings are developed, more people will need to be trained 
to operate and maintain them effectively, including to collect and interpret 
performance data. Developers and solution providers can use this data to refine 
future plans and products. ESCOs and financial institutions will also find this data 
valuable.

Occupants will also need to be educated to maintain and operate their green 
buildings to optimize performance and maximize benefits. The government can 
contribute by developing public information programs to engage potential buyers 
and leasees of commercial or residential green buildings.

As projects are being 
developed, focused 
efforts will be needed to 
train a sufficient body of 
professionals to operate 
and maintain green 
buildings effectively.
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Opportunities for Collaboration and Commercial 
Partnerships

Conclusion

Implementing our roadmap will present new opportunities for collaborative and 
commercial partnerships. Examples include:

Property developers can seek competitive advantage by working with 
solution providers to tailor products and solutions to the Chinese market.

Design institutes in China may partner with international design firms to 
develop skills and expertise specific to green buildings.

Service and solution providers can work with local universities to help 
develop training specific to green buildings in return for assistance with R&D 
of new systems and technologies.

Foreign financial institutions could partner with Chinese commercial banks 
to develop financing models for green building projects. 

Regulatory agencies may work with service and solution providers and financial 
institutions to develop an effective energy management contracting system 
to encourage the pursuit of green building projects.

Given China’s continued rapid urbanization and ambitious government 
targets, the green building market seems poised for significant near-term growth. 
If measurable environmental and economic benefits are to be realized for green 
buildings, all stakeholders—property developers, designers, policy makers, solution 
providers and building operators—must work together to create integrated solutions 
tailored to local requirements.  

Based on this vision and roadmap, CGTI will continue to track market and technology 
developments for green buildings and explore opportunities to pursue cross-sector 
collaboration in 2013.
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Electric Vehicles

VISION AND ROADMAP TO MEET CHINA’S ELECTRIC VEHICLE GOALS
Driving Success through Natural Market Demand and an Enabling Environment

Electric vehicle (EV) deployment in China is not accelerating as quickly as anticipated 
due to challenges such as high battery costs, insufficient charging infrastructure, 
immature business models and the lack of a comprehensive set of standards. In 
order to achieve the target of 5 million EVs deployed by 2020, a demand-driven EV 
market will require effective partnerships and business models, viable technologies 
and sufficient charging infrastructure.

Definition of Electric Vehicles Ecosystem and Electric Vehicles

CGTI defines the Electric Vehicles Ecosystem as all major stakeholders engaged 
in the broader EV market, including original equipment manufacturers (OEMs), 
battery makers, charging infrastructure providers, information technology 
providers, service providers, investors, policymakers and others.

We define an electric vehicle (EV) as a ground vehicle, propelled fully or in part 
by electrical energy from rechargeable batteries or other on-board sources. 
We do not include electric motorcycles, bicycles or tricycles. Our focus is on 
high-speed Battery Electric Vehicles (BEV) and Plug-in Hybrid Electric Vehicles 
(PHEV).

The vision and roadmap presented in this chapter was created over a six-month period, 
incorporating the expertise and priorities of CGTI Game Changer Partners, government 
organizations and other stakeholders. For more details, please see page 62.
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Summary

China has set ambitious targets for its nascent electric vehicle industry that 
if achieved, would set the country on a trajectory to become one of the largest 
and most advanced markets in the world. But growth hinges upon aligning  
government policies, collaboration among ecosystem stakeholders, overcoming 
technological challenges, lowering costs and dramatically accelerating deployment 
of infrastructure. Our vision seeks to chart a course for a more sustainable market-
driven electric vehicle industry in China.

At the current pace of adoption, Central Government targets of 500,000 electric 
vehicles on the road by 2015, and 5 million by 2020, will be difficult to achieve. Thus 
far, EV deployment has been concentrated in 25 pilot cities as defined by the “Tens 
of Cities, Thousands of Vehicles Program,” which focuses mainly on purchasing EVs 
for public fleets, as opposed to developing a demand driven market. By the end of 
2012, only about 17,400 EVs were deployed nationwide.1 Official figures put the 
number of Energy Saving and New Energy Vehicles (which include but are not limited 
to EVs) combined at 27,400; only 16% were sold to private buyers, underscoring 
public sector dominance in this developing market.2  

However, there are some encouraging signs in certain cities participating in the 
government’s “Tens of Cities, Thousands of Vehicles Program.” Shenzhen, Hefei and 
Hangzhou, for example, have created promising business and financing models, 
which if further refined could help accelerate EV adoption.

We have developed a 2020 vision aimed at supporting China’s goals by fostering 
natural market demand to encourage growth, as opposed to focusing on achieving 
top-down targets. This approach is centered on three essential elements:

Geographic concentration: Development and investment focused on a 
limited number of pilot cities or locations within cities, perhaps fewer than 
the original twenty-five pilot cities

Viable technologies and performance: Significant improvement of battery 
performance, battery management systems (BMS) and direct current (DC) 
charging infrastructure, as well as cost reduction and development of all 
necessary technology standards

Customer orientation: Development of an adequate range of models, 
convenient access to charging infrastructure and guaranteed battery 
operation, supported by targeted policies and incentives to meet different 
consumer needs

To achieve this vision, we developed a three-stage roadmap. From 2013–15, 
accelerating infrastructure deployment will lay the foundation for the market. The 
second stage, 2016–18, will build upon best practices established in the first stage, 
driving technology improvements, refining policies, bolstering partnerships and 
creating new business models. By 2020, we envisage partnerships, technologies and 
infrastructure to be mature enough for large-scale adoption in a number of cities, 
potentially achieving national deployment goals based on market demand.

1. “ 2012 年 12 月中国新能源汽车产销报告 ” [December 2012 Report on NEVs in China], evdays, January 31, 2013, 
www.evdays.com
2. “ 示范应用与商业化模式 ” [Demonstration and business models], MOST, January 7, 2013, www.most.gov.cn
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Situation and Trends–High Ambition but Inconsistent 
Implementation

China’s goal is to have 500,000 electric vehicles deployed by 2015. By 2020 the 
target figure rises to 5 million, roughly equivalent to 1-3% of all vehicles nationwide.3  
Current EV deployment stands at about 17,400 units—a negligible market share 
of less than 0.03%.4 Given this, the government targets set out in the June 2012 
“Energy Saving and New Energy Vehicle Development Plan” seem unattainable. The 
electric vehicle market is far from self-sustaining: public sector deployment currently 
dominates, while business models for private sector adoption are underdeveloped. 

If China is to meet its electric vehicle targets, there will need to be a major expansion 
of charging infrastructure, rapid development of battery technologies and effective 
partnership and business models. China plans to increase the number of charging 
poles from the installed total of 16,0005 to 400,000 by 2015; it also aims to halve 
the cost of batteries by 2020 while improving battery energy density and increasing 
battery production capacity.6

3. 2020 vehicle stock predictions for China vary between 200 million and about 400 million, depending on scenario and 
author. “China’s Soaring Vehicle Population: Even Greater than Forecasted?” Wang et al., April 1, 2011, www.elsevier.
com; “2020 年我国汽车保有量将超两亿 ” [Vehicle Ownership Will Exceed 200 Million by 2020], Xinhua, August 1, 2012, 
www.caam.org.cn
4. “2012 年 12 月中国新能源汽车产销报告 ” [December 2012 Report on NEVs in China], evdays, January 31, 2013, 
www.evdays.com
5. “Recharging China’s Electric Vehicle Aspirations,” McKinsey Company, April 2012, www.mckinseychina.com
6. Government targets stated in the “Energy Saving and New Energy Vehicle Development Plan” include battery cost 
reduction from the current RMB 3-4/Wh to RMB 2/Wh in 2015 and RMB 1.5/Wh in 2020, improve battery energy 
density from the current 50-180 Wh/kg to 150 Wh/kg in 2015 and 200 W/kg in 2020, and establish 2-3 leading battery 
manufacturers with an annual production capacity of 10 GW. “ 节能与新能源汽车产业发展规划 (2012–2020)” [Energy 
Saving and New Energy Vehicle Industry Development Plan (2012–2020)], MIIT, April 2012, www.ycdpc.gov.cn
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Figure 1: Status and Targets for EV and Charging Poles

Cumulative EV Sales by Oct. 2012 and 
National Target for 2015 and 2020

Installed Charging Poles by End of 
2011 and National Target for 2015
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Source: October 2012 Report on NEVs in China, China Securities Journal, December 11, 2012, www.cs.com.cn; 
January 2012 Report on NEVs in China, qianlong.com, February 10, 2012, city.qianlong.com; Recharging China’s 
Electric Vehicle Aspirations, McKinsey Company, April 2012, www.mckinseychina.com; CGTI analysis
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To provide focus for these plans, 25 pilot cities were selected for electric vehicle 
promotion by the Chinese government within the “Tens of Cities, Thousands of 
Vehicles Program” established in 2009. The pilot cities set quantitative deployment 
goals, while the Central Government provided subsidies for electric vehicle 
purchases. The "State-Owned Enterprise Electric Vehicle Industry Alliance" (SEVIA) 
was founded in 2010 as an early attempt to coordinate EV sector development 
nationwide. But despite guidance from the government, SEVIA has yet to effectively 
align the interests and agendas of stakeholders; little progress has been made.

Slow EV deployment but some encouraging signs
Adoption is lagging far behind official targets. Within the “Tens of Cities, 

Thousands of Vehicles Program,” only four cities had achieved more than 30% of 
their targets by July 2012.7 Several others, such as Kunming and Jinan, had deployed 
almost no electric vehicles at all. Plans to install large numbers of charging poles and 
stations in major cities and provinces have also been delayed. However, some pilot 
cities such as Shenzhen and Hangzhou boast higher than average completion rates 
and deployment of electric vehicles has shown some initial success.

Shenzhen is an example of relatively effective coordination between local 
government and established industry players. The Shenzhen Development and 
Reform Commission is responsible for the promotion of electric vehicles, and 
facilitates cooperation between different stakeholders that may not normally work 
together. As a result, 300 electric taxis and more than 2,000 electric buses were 
operating as of May 2012. A business model for battery rental was developed and 
implemented by the charging facility provider, Potevio New Energy, while BYD, a 
Chinese OEM headquartered in Shenzhen, provided the electric taxis.8 In November 
2012, BYD launched a new initiative aimed at local fleet operators, offering 
customized ways of financing electric vehicle purchase or leasing.9 

Hangzhou illustrates the importance of identifying a feasible business model for 
promoting electric vehicle adoption in the private sector. More than 1,500 electric 
vehicles were on the road in Hangzhou by the end of 2011 (exceeding Shanghai in 
terms of absolute number of vehicles), representing 37% of the city’s 2012 targets. 
Three different business models are being used, of which the leasing model appears 
particularly promising. However, although the cost of leasing is reasonable with 
a minimum contract of six months, several constraints hinder wider adoption. 
Customers must be Hangzhou residents with dedicated indoor parking space and 
access to a power source. There is only one electric vehicle model available—the 
Zotye 5008 EV—and it can only be used in Hangzhou. Nevertheless, more than 90 of 
the 100 available vehicles have been leased so far.10 Building on this modest initial 
success, city authorities plan to extend the program to 20,000 vehicles by the end of 
2013.11 

7. “ 市场对新能源车不感兴趣 ‘ 十城千辆 ’ 目标落空 ” [Market is Not Interested in NEVs, "Ten Cities Thousand 
Vehicles"-Goal Fails], Gasgoo, December 3, 2012, auto.gasgoo.com
8. “ 傅毅：普天海油深圳电动汽车基础设施小型网络建设简介 ” [Brief Introduction for Potevio New Energy Charging 
Station Network ], D1EV, December 26, 2010, www.d1ev.com 
9. “ 比亚迪推零元购车零成本零排放解决方案 ” [BYD Launches “Zero Vehicle Purchase Price, Zero Costs, Zero 
Emissions” Program], BitAuto, November 4, 2012, news.bitauto.com
10. “ ‘ 买裸车、租电池 ’ 杭州电动汽车模式 ” [“Purchase Without Battery, Battery Rental” Hangzhou EV Model], China 
Zero Emission Vehicle Network, March 30, 2011, www.0car.com 
11. “China to Build Largest Electric Car and Smart Grid Deployment Ever in Hangzhou,” Torquenews, December 7, 2012, 
www.torquenews.com

Only four cities had 
achieved more than 30% 
of their targets by July 
2012.
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It is not yet clear that the partnership and business models deployed by Hangzhou 
and Shenzhen are scalable or widely replicable, but they are encouraging cases 
providing valuable experience and lessons that can be shared across cities.

The majority of electric vehicles deployed so far have been public buses, taxis and 
government vehicles, as local governments have direct influence on these fleets. 
Public sector vehicles also have more predictable routes, simplifying range and 
charging requirements, which make deployment easier. Conversely, only a very small 
proportion of deployed EVs are owned by private consumers, as cost-benefit appears 
less favorable under current conditions.

Challenges to EV market development
High costs relative to internal combustion engine (ICE) equivalents have slowed 

the adoption of electric vehicles in both the public and private sectors.  The cost of 
a BYD e6 electric vehicle, for example, is about RMB 180,000 (even after central and 
local government subsidies that amount to RMB 120,000 in total), whereas the price 
of a comparable ICE vehicle lies at about RMB 100,000.12 One major factor is the cost 
of the lithium-ion battery, which accounts for roughly half of the total. Over time, 
savings on fuel are meant to offset the initial cost of an electric vehicle. However, 
the payback period depends on applicable government financial incentives as well 
as other less predictable costs such as battery and vehicle lifespan.

Short battery life, long charging times and limited driving range are constraints that 
put electric vehicles at a disadvantage compared to ICEs.13 Charging facilities tend 
to be insufficient and inconveniently located. Establishing and expanding charging 
stations requires space—and in China’s largest urban areas where electric vehicles 
may be most viable, land is at a premium. 

Battery-to-vehicle (B2V) integration and vehicle-to-grid (V2G) integration also 
require improvement. Inconsistencies in the application of technical standards 
prevents the interoperability of charging poles and also creates potential safety 
hazards. Many key regulations, policies and standards governing electric vehicles 
and related technologies in China are still under development (or revision), leading 
to insecurity among investors and vehicle developers.

Finally, the limited number of existing electric vehicle models on offer fails to cater 
to diverse market segments. Customer expectations are based on their experience 
of ICE vehicles; by comparison, electric vehicles often struggle to measure up to 
these standards. Several incidents of electric vehicles spontaneously combusting in 
recent years has added to consumer skepticism, which in turn has deterred OEMs 
from promoting the market more aggressively.

12.  “ 比亚迪推零元购车零成本零排放解决方案 ” [BYD Launches “Zero Vehicle Purchase Price, Zero Costs, Zero 
Emissions” Program], BitAuto, November 4, 2012, news.bitauto.com
13. Current battery life is only three to four years. As for charging, it takes six to eight hours to charge a BEV taxi using 
AC. Batteries on the market today allow EVs a driving range of 160 to 300 km. “ 福特电动汽车电池昂贵 ” [EV Battery 
Expensive], International Business Times, April 19, 2012, www.ibtimes.com.cn

High costs have slowed 
the adoption of electric 
vehicles in both the public 
and private sectors.
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2020 Vision: China’s Targets Achieved through 
Natural Demand within an Enabling Environment

The target of deploying 5 million electric vehicles by 2020 could make China the 
world’s largest electric vehicle market. However, incomplete regulations, immature 
infrastructure, and almost non-existent private sector demand hinder progress. 

We have developed a vision for electric vehicles to support the achievement of 
China’s 2015 and 2020 goals. The simple yet overarching premise of our vision is 
that targets are set and achieved through natural market demand within an effective 
enabling environment. 

By 2020, we envision China’s EV targets will be achieved through focus on three 
essential elements:

Geographic concentration: Development and investment focused on a 
limited number of pilot cities or locations within cities, perhaps fewer than 
the original 25 pilot cities

Viable technologies and performance: Significant improvement of battery 
performance, battery management systems (BMS) and direct current (DC) 
charging infrastructure, as well as cost reduction and development of all 
necessary technology standards

Customer orientation: Development of an adequate range of models, 
convenient access to charging infrastructure and guaranteed battery 
operation, supported by targeted policies and incentives to meet different 
consumer needs

Figure 2: CGTI Vision for 2020 Electric Vehicle 
Development and Adoption
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Geographic concentration
Electric vehicles can only operate effectively with sufficient supporting 

infrastructure, workable business models and coordination of diverse stakeholders. 
Therefore, while the market remains in the early stages of development, we propose 
focusing EV adoption in a limited number of pilot cities—even specific locations 
within cities—to concentrate resources, create economies of scale, develop viable 
business models and capture important lessons before scaling nationally. 

In pilot locations, charging infrastructure will need to be installed in commercial 
buildings, public parking areas, and private homes. Meeting the government’s 2020 
target of 5 million electric vehicles will require 4 to 5 million charging poles.14  

The combination of strong government policies and close cooperation among 
commercial stakeholders can stimulate technology and business model innovation, 
as well as accelerate market development.

Viable technologies and performance
China already possesses foundational capabilities for EV-related technologies. 

However, these are not yet commercially mature, reliable or well-integrated. 
Increased and more sharply focused investment in specific areas of R&D will further 
improve battery performance, battery management systems and DC charging. 
Advanced battery management systems will enable reliable operation and V2G-
communications, while improvements in technology will overcome the problems of 
weight, range, reliability and reduced battery life through DC charging. 

Leading manufacturers will develop and scale automated battery production to 
supply a market of 5 million electric vehicles at costs that approach commercially 
viable levels of RMB 1-2/Wh.15 These efforts will require additional support if battery 
costs (currently a major inhibitor to adoption) are to be significantly reduced.

Customer orientation
To meet its ambitious targets, the government has indicated a willingness to 

develop the private and public sectors for electric vehicles by offering incentives 
such as subsidies, tax reductions and license plate lottery exemptions. However, a 
shortage of attractive models, lack of conveniently located charging infrastructure 
and high initial costs deter private customers.

By 2020, we envision customized service packages will be available to individual and 
private commercial electric vehicle operators. This includes financing models as well 
as battery warranties and insurance. Effective partnerships between industry players 
will be required to bundle services into convenient packages for customers. This, 
combined with expanded public and home-based charging, can spur private sector 
enthusiasm for electric vehicles.

14. “ 中国未来电动汽车充电投放模式评析 ” [Analysis on China’s Future EV Charging Infrastructure Deployment], 
tc104.org, February 27, 2012, www.tc104.org; “Second Report of the National Platform for Electromobility,” National 
Platform for Electromobility (Germany), May 2011, www.bmu.de
15. Government targets stated in the “Energy Saving and New Energy Vehicle Development Plan” include battery cost 
reduction from the current RMB 3-4/Wh to RMB 2/Wh in 2015 and RMB 1.5/Wh in 2020, improve battery energy 
density from the current 50-180 Wh/kg to 150 Wh/kg in 2015 and 200 W/kg in 2020, and establish 2-3 leading battery 
manufacturers with an annual production capacity of 10 GW. “ 节能与新能源汽车产业发展规划 (2012–2020)” [Energy 
Saving and New Energy Vehicle Industry Development Plan (2012–2020)], MIIT, April 2012, www.ycdpc.gov.cn
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Roadmap for Electric Vehicle Development and 
Adoption

To achieve our 2020 vision and support China’s plans for EV development, we 
have designed a progressive three-stage roadmap through 2020. The roadmap is 
centered on our vision’s three essential elements: geographic concentration, viable 
technologies and performance, and customer orientation.

Figure 3: Roadmap for Electric Vehicle Development and Adoption
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2013–2015: Lay the foundation
In this initial phase of our roadmap, cities—or locations within cities—that 

show the greatest potential for electric vehicle development will be identified 
and prioritized. Within these geographically concentrated locations (which could 
be fewer in number than the original 25 pilot cities), industry stakeholders will 
pursue new projects to test partnership and business models and increase end-user 
awareness. Using BEVs for fleets and PHEVs for individual consumers seem the most 
viable short-term options. 

Predictable routes and centralized operation points make both commercial and 
public fleets favorable initial targets for electric vehicle adoption. China has the 
potential to deploy 3.5 million electric vehicles in fleets alone by 2020.16 Some 
predictions suggest the total cost of ownership for PHEVs may reach parity with 
conventional vehicles by 2017, which would make them increasingly attractive to 
private consumers.17 

For the BEV market to expand significantly, deployment of charging infrastructure 
will need to accelerate rapidly; here the government can take the lead. It has 
already set a target of 400,000 operational charging poles by 2015, which is a useful 
milestone. Providing subsidies for charging poles, dedicating land for installation and  
encouraging city developers to include charging facilities in their planning could help 
accelerate infrastructure expansion through 2020.

Completing the current set of standards, such as for V2G communication and 
battery safety, needs to be a priority during the early stage of the roadmap. Industry 
stakeholders can engage with relevant government bodies to assist this effort. This 
initiative needs to run in parallel with Chinese companies and research institutes 
that are focusing their R&D efforts on battery management systems (BMS), batteries 
and lightweight materials. Increasing automation and capacity of production will be 
necessary to reduce overall battery costs.18 Battery manufacturers and OEMs may 
cooperate on optimizing partnerships for battery-vehicle integration. Once again the 
government has provided a useful milestone in setting a target to reduce battery 
costs from the current RMB 3-4/Wh to RMB 2/Wh by 2015. 

Meanwhile, OEMs should develop customized service packages for battery 
warranties, insurance, service and leasing options, as well as new models aimed at 
stimulating private sector demand. The government can play a role by establishing 
a legal framework for installing charging infrastructure near homes and offices. It 
may also consider providing incentives to spur BEV deployment in fleets and PHEV 
adoption.

16. CGTI analysis
17. “Recharging China’s Electric Vehicle Aspirations,” McKinsey Company, April 2012, www.mckinseychina.com
18. “Battery Technology Changes Ahead,” McKinsey Company, July 2012, www.mckinseyquarterly.com
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2016–2018: Commercialization
In the second stage of our roadmap, technologies, partnerships, business 

models and incentives will be refined and best practices established and exchanged. 
We anticipate steady expansion of charging infrastructure. Government support for 
further infrastructure installation will likely still be necessary. 

Focused R&D will have achieved improvements in battery performance and battery 
management systems, which may now be gradually implemented. However, R&D 
investments will be needed to ensure further technological advances. As the electric 
vehicle market grows, efforts to increase battery production capacity will continue. 

The government may now be able to introduce and implement remaining technology 
standards and refine incentives for BEV fleets while beginning to phase out certain 
incentives for PHEVs. Meanwhile, OEMs and infrastructure providers will evaluate 
and adapt customized service packages. Development of new models will continue 
through 2019–20.

2019–2020: Large-scale adoption
In the final stage of our roadmap, through 2020, we expect technologies, 

partnerships and infrastructure to be mature enough for large-scale adoption 
in pilot cities, with the potential to achieve the government’s target of 5 million 
electric vehicles based on natural demand. Estimates suggest this would require 
about 4-5 million charging poles.19 While government support for alternating current 
(AC) charging installation may still be necessary, we predict a new focus on the 
deployment of DC charging poles, mainly in public parking areas. 

The emphasis on focused R&D may now be eased as technological advances 
achieved in the first two stages of our roadmap are implemented and standards 
established. We anticipate battery production capacity will have reached a level 
of automation at this point that will allow for economies of scale, with unit cost 
reaching a nearly commercially viable level of RMB 1.5/Wh. BEVs may not yet be 
fully cost-competitive relative to conventional equivalents; thus the government 
may consider further refining incentives to spur private BEV deployment.  

Proven new models and customized service packages tailored to the needs of 
diverse customer segments may now be launched, having been fully evaluated in 
the earlier stages of our roadmap. Reliable charging infrastructure, both public and 
in the home, will have been installed on a wide-scale allowing for rapid acceleration 
of electric vehicle adoption.

19. “ 中国未来电动汽车充电投放模式评析 ” [Analysis of China’s Future EV Charging Infrastructure Deployment], tc104.
org, February 27, 2012, www.tc104.org; “Second Report of the National Platform for Electromobility,” National Platform 
for Electromobility (Germany), May 2011, www.bmu.de
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Commercial Partnership Opportunities

Conclusion

Implementing our roadmap will present new opportunities for commercial 
partnerships:

OEMs and battery manufacturers can work together to pursue opportunities 
in the PHEV market. While charging infrastructure is still being expanded, 
PHEVs may be the most favorable option for short-term deployment.

OEMs, battery manufacturers and operators stand to benefit from new 
partnership models for the rapid deployment of BEV taxis, buses and other 
fleets. We estimate a potential total of 3.5 million electric fleet vehicles on 
the road by 2020.

All electric vehicle ecosystem stakeholders participating in pilot projects 
(including OEMs, technology providers and fleet vehicle operators) will gain 
valuable insights and experience of cross-sector partnerships, as well as 
benefit from understanding consumer responses to business models.

Stakeholders within the electric vehicle ecosystem can collaborate to 
develop economic models to assess the best approach in creating an 
environment to enable and accelerate natural market demand.

Achieving a sustainable electric vehicles market based on natural demand 
could become a key part of broader efforts to reduce the environmental impact of 
China’s rapid development. But for that to be achieved, and for China to meet its 
deployment targets, stakeholders need to take action in the following areas:

Concentrate investment and accelerate infrastructure deployment in a 
limited number of locations until the market matures.

Reduce battery costs and improve performance with targeted R&D.

Develop effective service packages, vehicle models and policy incentives to 
meet customer needs and stimulate private sector adoption.

Based on this vision and roadmap, CGTI will continue to track market and technology 
developments for new energy and energy-saving vehicles, and explore opportunities 
for cross-sector collaboration to support electric vehicle development in 2013.
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VISION AND ROADMAP TO REALIZE CHINA’S ENVIRONMENTAL 
SUSTAINABILITY GOALS

Corporate sustainability strategies to drive long-term business performance and 
China’s green growth

The Chinese government’s ambition to move toward more sustainable growth will 
place tighter resource, energy and waste constraints on all businesses. At the same 
time, there is growing international and local pressure on companies to minimize 
the impact of their operations on the environment. Effective corporate sustainability 
strategies are required. They must be tailored to local conditions, integrated into all 
aspects of a company’s business strategy, operations and supply chain, and aligned 
with the Chinese government’s environmental goals.

Definition and Focus – Sustainability

CGTI subscribes to the United Nations definition of sustainability: “sustainable 
development ensures that it meets the needs of the present without 
compromising the ability of future generations to meet their own needs.” 1 

CGTI adheres to the concept of corporate sustainability as managing what 
is commonly referred to as the “Triple Bottom Line”2—which includes the 
environmental, social and economic responsibilities of corporations to 
their communities. We focus on corporate sustainability in China from an 
environmental perspective, though we recognize that social and economic 
dimensions are equally important.

Our scope for corporate environmental sustainability includes Chinese and 
international corporations’ organizations in China, their China operations and 
supply chains, their external stakeholders and government relationships.

The vision and roadmap presented in this chapter was created over a six-month period, 
incorporating the expertise and priorities of CGTI Game Changer Partners, government 
organizations, and other stakeholders. For more details, please see page 62.
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1. “Our Common Future,” The World Commission on Environment and Development, 1987
2. Elkington, John, “Cannibals with Forks: The Triple Bottom Line of 21st Century Business,” Wiley, 1997
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Summary

At the 18th Party Congress in November 2012, China’s former President Hu 
Jintao highlighted “Eco-Civilization” and “Beautiful China”—expressions widely 
interpreted as indicating renewed emphasis on environmentalism and energy 
conservation. China’s rapid economic growth over the past three decades has 
been achieved at a heavy cost to the environment, and the leadership and 
Chinese people have taken note. With growing public awareness, periodic 
social unrest related to industrial pollution, non-governmental organization 
(NGO) activities and media exposure, it is clear that China is at a tipping point.

Corporate responsibility and opportunities on the rise
The rising bar for environmental protection and energy conservation will place 

higher requirements on businesses of all types that are operating in China. This will 
make it important for companies to communicate what they are doing to minimize 
their environmental impact and support China’s sustainability efforts. Corporate 
Social Responsibility (CSR) programs will be elevated, with broad implications for 
public affairs and government relations.3 At the same time, China’s anticipated 
environmental policy changes translate into new opportunities for progressive 
companies to introduce greener products and solutions, strengthen their brands and 
engage stakeholders in new, innovative ways.

CGTI vision for corporate environmental responsibility in China
With China’s goals and companies’ interests in mind, we developed a vision of 

the ideal sustainable company in China. The vision provides useful principles for 
companies—both international and Chinese—on which to develop, evolve, manage 
and implement sustainability strategies in China. Our vision argues that sustainability 
is core to business strategy and, if properly implemented, can deliver a broad range 
of benefits to companies, their stakeholders and communities. 

The vision includes four main elements of corporate sustainability, each with key 
drivers. First, the company’s China organization, which ultimately serves as the 
motivator and engine for sustainability efforts; second, government relations to 
ensure ongoing license to operate; third, the company’s operations and supply 
chains, which can help mitigate risks while reducing costs; fourth, external 
stakeholders who are instrumental for brand building and reinforcing the company’s 
reputation.

Achieving sustainability ambitions requires increased awareness, transparency and 
tangible business value for all stakeholders. As a whole, there is still limited market 
acceptance, lack of consistent standards across the supply chain and a perception 
that sustainable practices imply costs without benefits. Our vision seeks to address 
these challenges.

We have developed a three-phase roadmap that includes a range of initiatives for 
companies, government organizations, civil society and the CGTI community to 
promote and accelerate the adoption of the vision in China.

3. Ibid.
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China’s anticipated 
environmental policy 
changes translate into 
new opportunities for 
progressive companies 
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Growing Importance of Corporate Sustainability 
Strategies

In line with a growing international trend toward greater transparency of 
business activities, listed companies in China have gradually been encouraged to 
provide corporate social responsibility (CSR) reports.4 China made regular CSR 
reporting compulsory by 2012 for all State-owned Enterprises directly under the 
Central Government (CSOEs).5 While a welcome step, with the number6,7 and 
quality8,9 of reports rising year on year, companies in China still tend to concentrate 
their efforts on basic compliance or philanthropic programs to symbolically offset 
the impact of their activities rather than developing a coherent, forward-looking 
sustainability strategy. Very few have dedicated local teams or budgets to drive 
sustainable practices.10 Yet half of all companies in China’s main cities say they are 
concerned about sustainability.11

There is a general pattern to the approach companies take toward sustainability 
in China. Initially, efforts are limited to compliance with government rules and 
regulations. The next step is to align company strategy with the government’s 
Five-Year Plan. Finally, market leaders put considerable effort into nurturing 
government relations. This can result in financial incentives for top performers 
and early adopters. However, while many companies embrace the goal of greater 
government collaboration, they would prefer a more transparent, equitable system 
with consistent implementation of environmental regulations. The government 
is increasingly looking to business for help in addressing China’s complex 
environmental challenges, in particular through public-private partnerships. For 
example, industry and state organizations are jointly designing multiple guidelines 
and standards in an attempt to define sustainability in the China context.

In addition to fostering collaborative government relations, companies in China 
recognize that they can have an immediate impact by focusing attention on their 
own operations and supply chains. As awareness grows, the business case for 
developing a company-wide sustainability strategy becomes clearer. For example, 
environmental conservation practices, such as promoting energy and water 
efficiency, often through implementation of existing technologies, saves resources 
and minimizes costs. But influencing business partners along the supply chain is 
clearly more challenging than enforcing change within a company. NGOs, such as 
the Institute of Public and Environmental Affairs (IPE), help companies identify 
substandard suppliers through China pollution maps.12 The aim is to encourage 
Chinese producers to raise their standards in order to remain competitive. Where 
roadblocks persist, some buyers may seek collaboration with other industry players 
to share best practices, split costs, streamline their approach to suppliers and 
maximize impact. Given that China is a key node for many supply chain networks, 
action taken at one point can produce a positive multiplier effect.

SUSTAINABILITY

China made regular CSR 
reporting compulsory by 
2012 for all State-owned 
Enterprises directly under 
the Central Government.

The government is 
increasingly looking 
to business for help  
address China’s complex 
environmental challenges.

4. In 2006, the Shenzhen Stock Exchange published guidelines for Social Responsibility of listed companies, followed 
by the Shanghai Stock Exchange in 2008; in 2009, Shenzhen and Shanghai stock exchanges issued social responsibility 
indices
5. 陈予燕 “ 国资委：2012 年央企全部发布社会责任报告 ” [SASAC: All the SOEs released corporate responsibility 
reports], Hexun, March 31, 2011, www.hexun.com
6. Sam, Yoon-Suk, “Fortune China CSR Ranking 2011 Report,” Caijing, March 2011, www.fortunechina.com
7. “ 中国 A股上市公司社会责任报告研究 2012” [The 2012 Report on the CSR reporting of A-share companies in China], 
China Association for Public Companies & Security Times, www.csr.stcn.com
8. Ibid.
9. “价值发现之旅 2009——中国企业可持续发展报告研究” [Explore the values 2009—Sustainability Reporting in 
China], Syntao, 2009, www.syntao.com
10. “Business and Sustainability in China: Company Responses to a National Priority,” The Conference Board, 2011
11. Ibid.
12. “The 2012 Walmart Global Responsibility Report–Message from Mike Duke,” www.walmartstores.com
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Drivers: Risk management, lower costs and revenue growth
The primary driver for companies to develop a robust sustainability strategy 

is risk management.13 Non-compliance with government regulations can result 
in operations being shut down; environmental scandals tarnish a company’s 
reputation and damage trust in the brand; a shortage of required natural resources 
affects production and price stability. These risks can be mitigated with consistent 
monitoring, planning and implementation of sustainable practices, and continuous 
vigilance and control of a company’s operations and supply chains.

Cost reduction is another important driver. There is growing acknowledgment that, 
over time, sustainable practices can result in savings. The cost of energy, water, 
transportation, outsourcing waste processing and so on, can be reduced with 
smart strategies. These savings can be measured and monitored with information 
technology, advanced machinery and specialist instruments.

Finally, sustainable practices not only produce savings but in some cases can actually 
help to grow revenues. Surplus energy or productive waste may be sold. Solid 
sustainability credentials may boost a company’s competitiveness and access to 
new markets. In terms of branding, a sustainable image may influence consumer 
behavior and the decisions of investors. The market is beginning to respond to green 
products and solutions that improve energy efficiency, enhance workplace safety, or 
enable businesses to refocus priorities toward environmental stewardship.

Importance of external stakeholders
The influence of external stakeholders on a company’s sustainability strategy 

should not be ignored. These stakeholders are diverse and their impact varies in 
nature and magnitude:

Government bodies are extremely powerful in terms of determining a 
company’s license to establish and operate in China. 

Suppliers are crucial in maintaining product quality, security and 
environmental impact along the supply chain.

Customers can be influential in deciding to choose products with proven 
sustainability credentials.

NGOs and international organizations are increasingly active, building 
awareness, promoting best practices, facilitating negotiations between 
communities, government and companies.

Traditional media are increasingly active in reporting the impact of 
industries and specific companies on the environment.

Social media is allowing concerned citizens, including China’s rising middle-
class, to express their opinions on environmental issues, strengthening the 
influence of affected local communities.

Competitors can use their sustainability credentials to differentiate 
themselves from other companies.

A sustainable image 
may influence consumer 
behavior and the decisions 
of investors.

13. “Business and Sustainability in China: Company Responses to a National Priority,” The Conference Board, 2011
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Job-seekers appear increasingly sensitive to a company’s record on 
sustainability, which is in turn leading companies to actively market their 
sustainability strategies to attract and retain new talent.

Investors, in particular global investors, are now frequently taking a 
company’s sustainability strategy into account when making investment 
decisions.

Role of Chinese government in shaping sustainability strategies
The Chinese government has developed a myriad of environmental regulations, 

with at least 20 laws, including the Energy Conservation Law (revised in 2008) and 
the Circular Economy Law (2009).14 China’s highest administrative body, The State 
Council, formulates policy and related legal frameworks. But most ministries and 
administrations are also involved in the management of issues pertaining to the 
environment, by developing regulations within their own areas of responsibility. In 
addition, almost every major national administrative body has an equivalent at the 
local level that develops specific strategies and guidelines.

The government has set ambitious environmental targets in its 12th Five-Year Plan. 
Those most relevant to sustainability are the reduction of carbon emissions per 
unit of GDP by 17%;15 the reduction of energy use per unit of GDP by 16%;16 the 
reduction of water use per unit of industrial added value by 30%17 and the reduction 
of nitrous oxide emissions by 10%.18

These targets have been reinforced by initiatives such as the “Top 1,000 Energy 
Consuming Enterprises,” which resulted in major energy savings and emission 
reductions among state owned enterprises (SOEs). However, for private companies, 
penalties and incentives do not seem powerful enough to drive change—penalties 
lack severity and incentives are hard to obtain for small, non-governmental, or 
international companies. The newly initiated carbon trading schemes have been 
broadly welcomed, but their ultimate success depends on future development.19

Other state organizations play an active role in the development of sustainability 
practices in China. Research institutes, industry associations and stock exchanges 
have developed China-specific sustainability guidelines, standards, performance 
indicators and indexes. Financial institutions have launched programs to finance 
green projects.

For private companies, 
penalties and incentives 
do not seem powerful 
enough to drive change.

14. “Cleaner Industry Key Findings,” China Greentech Initiative, August 2009
15. “ 中国的能源政策 2012 白皮书 (全文 )” [China’s Energy Policy 2012 White Paper (full text)], State Council, October 
2012, www.gov.cn
16. Ibid.
17. “ ‘ 十二五 ’ 规划纲要 (全文 )” [Twelfth Five-Year Plan Outline (full text)], Xinhua, 2011 miit.ccidnet.com
18. “ 国务院关于印发节能减排 ‘ 十二五 ’ 规划的通知 ” [Notice on 12th Five-Year Plan on Energy Efficiency and 
Emission Reduction by State Council], State Council, August 2012, www.gov.cn
19. Liu, Shuang and Nan Xu, “Data Gaps Hobble Carbon Trading,” The Energy Foundation Beijing and Chinadialogue 
Green Growth Project, August 2012, www.chinadialogue.net
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Enablers: greentech solutions, metrics, communications and innovation
Greentech solutions are well suited for China given the country’s rapid growth, 

ambitious targets, and growing awareness of the environmental impact of economic 
development. Greentech solutions related to greener buildings, water and energy 
efficiency, waste disposal, renewable energy sources and cleaner fleets are all 
potential elements of a company sustainability strategy. For example, in some 
countries, forward-thinking companies collaborate with utilities to develop and 
purchase electric power directly from renewable energy sources.

Sustainability-related metrics are allowing companies to set targets, evaluate 
progress, identify weaknesses, and estimate environmental impact. A combination 
of specialist equipment and IT solutions may be most effective, but high upfront 
costs and skilled operation can be obstacles to adoption.

Effective communication is essential for a successful sustainability strategy to 
build reputation and trust among stakeholders. Once metrics are in place, they 
also provide clear proof points for internal and external communication efforts. 
Through further stakeholder engagement, the company may identify new market 
opportunities or discover more sustainable practices.

Innovative thinking20,21 allows companies to re-invent the way they work within 
the new paradigm of climate change and resource limitations. Groundbreaking 
companies offer products or services that disrupt the status quo, create new 
markets, and drive long-term value. China’s young and dynamic market offers a 
favorable testing ground for such pioneering practices.

Challenges: Low awareness, lack of transparency and unclear business 
value

Low awareness of the technical solutions that exist to minimize environmental 
impact and approaches in developing a sustainability strategy are fundamental 
challenges. Sustainability is a relatively new concept in China; Chinese companies 
have only recently started producing CSR reports, and most multinational companies 
(MNCs) do not fully adapt their global sustainability strategies for China. There is 
often little employee buy-in and communication within a company and limited 
financial and human resources allocated to sustainability. While effective corporate 
sustainability strategies must naturally be led from the top, there can be reluctance 
to drive behavioral change if it is perceived to be time consuming and hard to 
achieve quick results. 

In addition to employees, consumers also need more education and visibility. For 
example, collection points, buy-back and other recycling solutions are not well 
known by the public and can be hard to find. The other extreme is the proliferation 
of labels that can confuse consumers and, if not supported by education, can 
potentially impact the credibility of companies.

Ground-breaking 
companies offer products 
or services that disrupt 
the status quo, create new 
markets, and drive long-
term value.

20. Nidumolu, Ram, C.K. Prahald and M.R. Rangaswami, “Why Sustainability is Now the Key Driver of Innovation,” 
Harvard Business Review, September 2009
21. Bent, David, Zoe Le Grand, “Breakthrough Innovation: Your Guide to Innovating for a Brighter Future,” Forum for the 
Future, June 2012
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Lack of transparency hinders government and supply chain management. 
Government organizations are often complex for companies to navigate. Identifying 
the appropriate people with whom to engage is made difficult by the number of 
ministries that have a stake in environmental issues, and the fact that their interests 
often overlap. At the local level, authorities often prioritize rapid development 
and expansion of heavy industries to boost GDP growth, while environmental 
considerations are secondary. Regulations are often incomplete, broad, complex, 
and open to interpretation. In addition, weak enforcement and auditing capacity 
hinder compliance.

Similarly, lack of transparency of suppliers’ compliance and sustainability efforts 
along the supply chain may result from diverse standards and practices, prioritizing 
prices and deadlines, conflicting client requirements with respect to sustainability, or 
the small size of businesses. It makes it virtually impossible for companies operating 
in China to control the integrity of large supply bases.

The tangible business value of sustainability is not always clear. Currently, there is 
a widespread perception that sustainability implies increased costs but no easily 
identifiable near-term benefits.22 Some greentech solutions do involve substantial 
initial investment with mid- to long-term returns compared to conventional 
technologies, which can lead to short-term competitive disadvantages. However, this 
is not true for all sustainability initiatives.

One way to stimulate market acceptance is through a balanced “push and pull” 
strategy. There are many factors pushing companies toward more sustainable 
practices, such as government targets and regulations, demands for greater 
accountability, reputational risk, and growing concern within civil society. However 
consumers in China are generally not willing to pay a premium for sustainable 
products or brands. Rather, in line with their counterparts in other countries, 
consumers are beginning to expect sustainable credentials as a basic standard, in the 
same way they demand a product to be safe.

We believe the government can play a key role in encouraging standards and good 
practices by providing incentives for sustainable products. This is a pulling force to 
complement the forces pushing for sustainability. For example, clear labeling and 
public information endorsed by government may encourage Chinese consumers to 
prioritize sustainable qualities when selecting products, rather than simply basing 
decisions on price alone.

Clear labeling and public 
information endorsed 
by government may 
encourage Chinese 
consumers to prioritize 
sustainable qualities.

22. The Conference Board, “Business and Sustainability in China: Company Responses to a National Priority,” The 
Conference Board of Canada, 2011
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We have developed a vision in which environmental sustainability in 
China is integrated into all aspects of a company’s strategy, operations and 
supply chain. A key aspect of this vision is the need to actively engage external 
stakeholders and government institutions at the national and local levels.

CGTI Vision: Developing Sustainable Companies to 
Support China in Achieving its Environmental Goals

Figure 1: Vision for Sustainable Companies in China

Sustainable strategy
Our vision requires global and China CEOs, board and management to be 

leading advocates of the value that a sustainability strategy brings to their business. 
They must be fully engaged in its design and implementation, setting clear goals 
and developing a business model that incorporates the environmental impact of the 
company’s activities, encourages innovation in minimizing that impact, and ensures 
that sustainability is woven into the fabric of the company structure and fully 
resourced. 

At the same time, employees at all levels have a part to play in ensuring the success 
of a company’s sustainability strategy. It should therefore be clearly communicated 
throughout the business, with employees encouraged to develop their own ideas and 
feed them back into the system, rather than simply following top-down directives. 
We believe employees will support a clearly defined, effective sustainablity strategy 
and will be motivated to do so without necessarily relying on Key Performance 
Indicators (KPIs). They should also be encouraged to report transgressions through 
clearly defined mechanisms. For maximum impact, sustainability initiatives should 
be closely aligned with different business functions. Human Resources, for example, 
can serve as an effective enabler for corporate sustainability. 

Companies should use their core competencies to support China in addressing its 
sustainability goals. Therefore, the company’s strategy must make sense at the local 
level in China. We envision a corporate sustainability strategy designed in China, for 
China, and implemented by empowered local teams. 

Sustainable Strategy
Board, employees

Government Partnerships
Local and central government, 

industry associations, academia

Green Operations and Supply Chain
Suppliers, contractors, utilities

Engaged External Stakeholders
NGOs, customers, local community, media, 

potential employees, investors

Our vision requires global 
and China CEOs, board and 
management to be leading 
advocates of the value that 
a sustainability strategy 
brings to their business.Source:: CGTI analysis, based on research and discussion with Game Changer Partners
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Finally, reliable systems must be in place to measure the impact of a company’s 
sustainability strategy in terms of cost, benefit, and risk mitigation. The resulting 
data can then be used to support communications, stakeholder engagement and 
funding of future sustainability programs.

Government partnerships
Our vision is based on the principle that a company’s sustainability strategy in 

China should be aligned with China’s development priorities.

Government partnerships are fundamental to achieving this goal, but companies 
operating in China first need to identify the right people in the right government 
organizations with whom to partner, and through whom to establish collaborative 
relationships at the central and local levels. Government partnerships can 
also be strengthened by collaboration with carefully selected affiliated third-
parties such as industry associations, business chambers, research institutes and 
NGOs. International companies can also take advantage of bilateral cooperation 
agreements with China.

We envision partnerships based on a practical, joint approach to problem-
solving, supporting business innovation and driving best practices at the local 
level. Companies should prioritize projects that can be quickly implemented and 
communicated with immediate benefits.

Green operations and supply chain
Our vision requires companies to pursue conservation and smart use of natural 

resources that will drive improvements in design, operations and supply chains 
throughout the product life-cycle. We anticipate resource scarcity to be of increasing 
concern in China, so for any company to ensure sufficient future supplies, strategic 
thinking is needed now.

We believe a useful starting point is to set environmental targets that are 
communicated, managed, measured and reported company-wide, particularly 
around energy conservation and emissions reduction. These targets should be 
realistic, achievable, consistent and measurable. Companies may also help to 
develop and champion industry standards within their area of activity. The ultimate 
goal is cradle-to-cradle operations, with zero waste from point of extraction to end 
use. Clear labeling, based on a recognized life-cycle assessment methodology, may 
be helpful in this endeavor. 

In order to drive improvements and consistency of sustainability standards 
across the supply chain, companies operating in China should communicate their 
expectations clearly to their suppliers through contracts, training and by example. 
We believe companies should build “trust and verify” systems with suppliers that 
can influence behavior and promote adoption of best practices. Helping local 
suppliers improve their sustainability practices and transparency may be a necessary 
investment. Collaborating with other industry stakeholders to coordinate efforts can 
also increase effectiveness and reach.

Engaged external stakeholders
Our vision acknowledges the crucial nexus that exists among governments, 

NGOs and businesses. We believe companies must take a proactive role in 
nurturing relationships with stakeholders from all areas. Companies must be able 
to communicate and demonstrate commitment to their sustainability strategy, with 
transparent policies and verifiable metrics, while also being open to feedback.

Companies operating 
in China first need to 
identify the right people 
in the right government 
organizations with whom 
to partner.

Companies operating in 
China should communicate 
their expectations clearly 
to their suppliers through 
contracts, training and by 
example.
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An obvious starting point is a global or China-specific sustainability report, which 
is clearly appreciated, and sometimes required, by external stakeholders. For 
international companies, reports should be available in Chinese. The sustainability 
report may be used internally for increasing awareness and as a motivational 
tool. It also offers the opportunity to shape and deliver a consistent and uniform 
sustainability message across a company’s separate divisions, thereby strengthening 
the brand. Companies may also consider actively seeking a ranking in carefully 
chosen and well-recognized sustainability surveys.

We envision regular and sustained efforts on the part of companies to communicate 
their initiatives and successes, and to seek feedback through social media— 
an increasingly influential platform in China. Establishing strong relations with 
traditional media is also beneficial, especially in ensuring information is conveyed in 
an accurate and timely manner. 

Identifying and partnering with respected local NGOs to better understand and 
address local concerns and to access different channels of communication with local 
communities should also be a priority. We believe clear labeling of products might 
help to engage consumers by allowing them to make informed choices, but investing 
in general education programs is a higher priority at the present time. Companies 
should also proactively address the concerns of their global investors, while 
promoting Social and Responsible Investment (SRI) among local business circles.

Strategic Roadmap to Realize the Vision of Corporate 
Environmental Sustainability

To achieve our vision for sustainable companies in China, CGTI has developed a 
three-stage roadmap based on a range of initiatives and partnerships, broadly aimed at 
establishing and sharing best practices, educating the market and showcasing results.

Both the public and private 
sectors have a critical 
role to play in creating a 
sustainable China.

Leading 
Companies

CGTI 
Community

Chinese 
Government 

Bodies

Civil Society

Develop or refine corporate 
sustainability strategies and 
plans for China

Develop strategies and 
incentives to strengthen 
enforcement and collaboration 
with private sector

Explore partnership 
opportunities with government 
and industry leaders to address 
critical environmental issues

Widely promote the 
vision and roadmap to target 
stakeholders in government and 
industry

Develop and implement action- 
oriented agenda for community 
based on 13th Five-Year Plan

Use fact-based, neutral insights 
vetted by community to 
influence 13th Five-Year Plan

Form partnerships with leading 
companies and government to 
accelerate efforts and achieve 
quick-wins

Showcase results of partnerships 
and continue efforts based, as 
suitable, on 13th Five-Year Plan

Step up enforcement and 
incentives, deepen collaboration 
with leading companies, and 
showcase quick-win results

Showcase results of industry 
collaboration and launch new 
efforts based on the 13th Five-
Year Plan

Implement high priority 
initiatives that build internal 
and external support for 
sustainability efforts

Report and communicate 
results of high priority 
initiatives, launch next wave of 
initiatives

Figure 2: Roadmap to Advance the Sustainability Ecosystem Vision

Stakeholder 2013 2014–2015 2015–2017

Source:: CGTI analysis, based on research and discussion with Game Changer Partners
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Leading companies
Leading companies include Chinese and international enterprises that are 

already convinced of the role of sustainability in ensuring durable economic growth. 
In the near-term (2013), companies with sustainability strategies may refine their 
China plans based on the vision and roadmap as they see fit. Meanwhile, others 
should seek to develop their China sustainability strategy keeping in mind the CGTI 
vision and recommendations. 

Once companies’ strategies and plans are developed and refined, they should 
implement high priority initiatives in 2014–15. At this stage, they should focus on 
tangible, results-oriented projects that will build trust and support internally, and 
with external stakeholders. Doing so will motivate teams and build a strong support 
base for future endeavors.

After companies have implemented well-established sustainability practices and 
achieved tangible results, they can launch programs to showcase the achievements 
(2015–17). Doing so will strengthen their reputation with employees, government 
and others while also encouraging other companies to accelerate their sustainability 
efforts. 

Chinese government bodies
Chinese government bodies are the entities that play a direct role in implementing 

the “Beautiful China” environmental agenda—from The State Council to local 
bureaus, but daunting enforcement challenges remain. In 2013, Chinese government 
bodies can consider innovative incentive systems while partnering with leading 
companies that can advance China’s goals. In 2014 and 2015, these measures can 
be strengthened, public and private partnerships formed, and results showcased as 
a way to inspire and motivate companies to accelerate their efforts. From 2015–17, 
systems will be refined and partnership initiatives continued within the context of 
the 13th Five-Year Plan.

Civil society
Civil society includes NGOs, academia and local community organizations that, in 

various ways, play important roles in building awareness, voicing social concerns and 
proposing practical solutions. In 2013, they should explore partnership opportunities 
with industry and government that are likely to produce tangible results by 2014–15. 
Leading companies and government can partner with civil society organizations to 
create synergies and strengthen overall implementation capabilities. At the same 
time, effort needs to be placed on quick-wins that can build momentum for change. 
In 2015–17 efforts will continue, guided as suitable by the 13th Five-Year Plan.

CGTI community
CGTI’s primary goal in 2013 is to promote this vision and roadmap to targeted 

stakeholders in government and industry. We will do this through a variety 
of initiatives and channels, including government outreach efforts, The China 
Greentech Council, and marketing programs. 

In 2014 and 2015, CGTI will use its research capabilities and collaborative method to 
develop perspectives that will be shared with government bodies for consideration 
for inclusion in the 13th Five-Year Plan.
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If China is to achieve its aim of reducing the environmental impact of rapid 
development, companies must play their part. Striking the right balance between 
economic, social and environmental interests is likely to become an increasing 
preoccupation for China’s leadership, citizens and businesses. 

CGTI will continue to actively promote this vision and roadmap in 2013 in the 
hope that it provides a useful guide for all stakeholders, including policymakers, 
investors, NGOs, media, academia, industry associations, technology developers and 
solution providers to collaborate effectively to accelerate China’s transition to a truly 
sustainable economy. 

Conclusion
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Term Definition
3-star certification

Air Pollution Prevention and 
Control Law

Battery Electric Vehicle (BEV) 

Battery management system (BMS)

Battery-to-vehicle integration (B2V)

Beijing Water Authority (BWA)

Billion cubic meters (bcm)

Biomass

Carbon intensity

Chemical oxygen demand (COD)

Chinese Medical Association

A green building rating system initiated by the Ministry of 
Housing and Urban-Rural Development (MOHURD) in 2006. 3-star 
is the highest certificate and 1-star is the lowest.

The most recent version of this law was promulgated in 2000 and 
specifies the mechanisms for air pollution prevention and control. 

A vehicle powered by a battery that is charged by plugging it into 
an electric power source. Also known as: All-Electric Vehicles or EV.

Any electronic device that manages a rechargeable battery (cell 
or battery pack), monitoring its state, calculating and reporting 
secondary data, protecting and balancing the battery as well as 
controlling its environment.

Process of integrating the battery power source with the vehicle; 
can be undertaken by the battery supplier, the original equipment 
manufacturer, or a third-party service provider.

The municipal authority responsible for the regulation, management, 
supply and distribution of water for China’s capital city.

A unit of measure of natural gas production and trade. 

Biological material derived from living or recently living organisms.

The average emission rate of carbon dioxide from a given source 
relative to the intensity of a specific activity, such as per unit of GDP.

A measure of the capacity of water to consume oxygen during the 
decomposition of organic matter and the oxidation of inorganic 
chemicals, such as ammonia and nitrate. COD tests are commonly 
used to indirectly measure the amount of organic compounds in 
water. 

A non-profit registered academic and corporate body voluntarily 
formed by Chinese medical science and technology professionals, 
and an important social force in the development of medical 
science and technology in China.
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Circular economy

Clean coal technology

Cleaner conventional energy

Cleaner transportation

Cleaner Vehicles

Coalbed methane (CBM)

Coal mine methane (CMM)

Condensate water reuse 

Cradle-to-cradle

Desalination

Electric vehicle (EV) 

Energy intensity

Energy service company (ESCO) 

Energy use per unit of industrial 
added value

The term Circular economy is defined by China as a generic 
term for activities involving volume reduction, reutilization 
and resource recovery during production, transportation, 
consumption and other processes.

A collection of technologies being developed to mitigate the 
environmental impact of coal energy generation.

The energy derived from non-renewable fossil fuels (e.g. coal, oil 
and natural gas) and nuclear power in ways that minimize their 
negative impact on the natural environment. 

Solutions that increase energy efficiency, reduce emissions and 
improve resource utilization to minimize negative impact of 
transportation on the environment. These solutions span four 
major subsectors: road, rail, air and waterways. 

Solutions that increase energy efficiency, reduce emissions and 
improve resource utilization to minimize the negative impact of 
high speed road vehicles on the environment. These solutions 
span to New Energy Vehicles and Energy Saving Vehicles as 
defined by the Chinese Government.

Methane originating in coal seams in a near liquid state that is 
drained from surface boreholes before mining takes place.

Methane contained in gases captured in a working coal mine by 
methane drainage systems.

Process by which the water and waste heat produced by 
condensation is captured and reused. 

An economic, industrial and social framework that seeks to create 
systems that are efficient to the point of being essentially waste-free.

A process that removes salt and other minerals from saline water.

EVs are propelled by an electric motor (or motors) powered by 
rechargeable battery packs.  Advantages over internal combustion 
engines (ICEs) include higher energy efficiency, less pollution, 
higher performance and reduction of energy dependence.

A measure of the energy efficiency of a nation’s economy. It is 
calculated as units of energy per GDP.

A specialized commercial business providing energy efficiency 
solutions to industrial or commercial clients on a risk-reward basis 
over a specified payback period.

The ratio of energy use to the contribution of a private industry 
or government sector to overall GDP. In China, it is only calculated 
for registered companies with annual revenues of more than 
RMB 5 million.
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Evaporate cooling

Five-Year Plan (FYP)

Gigawatt (GW)

Greentech

Greywater 

Grid connection

Grid connectivity

Gross domestic product (GDP)

Groundwater

Heat exchanger

Heating, ventilation and air 
conditioning (HVAC)

High efficiency cooling

Hybrid electric vehicles

Institute of Public and 
Environmental Affairs (IPE)

A physical phenomenon in which the evaporation of a liquid 
(typically into the surrounding air) cools an object or a liquid in 
contact with it.

The Chinese government’s overarching policy framework shaping 
social and economic development, including binding targets to be 
achieved within the specified period. 

Equivalent to one billion watts or 1,000 megawatts.

Greentech refers to technologies, products and services that 
deliver benefits to users of equal or greater value than those of 
conventional alternatives, while limiting the impact on the natural 
environment as well as maximizing the efficient and sustainable 
use of energy, water and other resources. 

Greywater is lightly contaminated wastewater generated from 
domestic activities such as laundry, dishwashing and bathing, 
which can be recycled on-site for potable and most often non-
potable uses, such as toilet flushing, landscape irrigation or street 
cleaning.

Physical connection between the power generation utility and 
the grid. 

Qualitative connection of power generation utility to the grid. 

The total value of goods produced and services provided in a 
country during one year.

Water held underground in the soil or in pores and crevices in rock.

Equipment that transfers heat from one medium (such as water) 
to another (such as air). 

Climate control system of buildings; it ensures that room 
temperature, humidity and air flow are adequate to sustain a 
comfortable living environment. 

A system that consumes less energy while achieving equivalent 
cooling effects compared to alternatives.

Powered by conventional or alternative fuels as well as electric 
power stored in a battery. HEVs use regenerative braking and the 
internal combustion engine (ICE) to charge. 

IPE is a non-profit environmental protection organization in 
Beijing. Established in 2006, it is dedicated to promoting the 
disclosure of environmental information to the general public. 

G
lo

ss
ar

y



www.china-greentech.com  THE CHINA GREENTECH REPORT 2013 127

GLOSSARY

G
lossary

Joint Committee on Environmental 
Cooperation (JCEC)

Key performance indicator (KPI)

Leadership in Energy and 
Environmental Design (LEED)

Life-cycle assessment

Lithium-ion battery (Li-ion)

Megawatt (MW)

Ministry of Environmental 
Protection (MEP) 

Ministry of Housing and Urban-
Rural Development (MOHURD)

Ministry of Industry and 
Information Technology (MIIT)

Ministry of Land and Resources 
(MLR)

Ministry of Water Resources (MWR)

A platform for strengthening ongoing collaboration and 
cooperation between the United States Environmental 
Protection Agency (EPA) and the State Environmental Protection 
Administration (SEPA) of the People’s Republic of China. 

A set of quantifiable measures that a company or industry uses 
to gauge or compare performance in terms of meeting their 
strategic and operational goals. KPIs vary by company and 
industry, depending on priorities or performance criteria.

Rating system for the design, construction and operation of high 
performance green buildings developed by the United States 
Green Building Council.

A technique used to assess the environmental impact of all stages 
of a product’s existence, from raw material extraction through 
materials processing, manufacture, distribution, use, repair, 
maintenance, disposal or recycling. 

Known for their use in consumer electronics, as well as increasing 
use in pure electric vehicle applications. Compared to nickel-
metal hydride batteries, Li-ion batteries enjoy a higher energy 
density, longer life cycle, more rapid charge and perform better in 
colder weather.

Equivalent to one million watts.

Cabinet level ministry charged with the task of protecting China’s 
air, water and land from pollution and contamination. Directly 
under the State Council, it is empowered and required by law to 
implement environmental policies and enforce environmental 
laws and regulations. Complementing its regulatory role, it funds 
and organizes research and development. MEP also serves as 
China’s nuclear safety agency.

Ministry under the jurisdiction of the State Council regulating 
state construction activities in China.

Ministry responsible for the regulation and development of 
the postal service, internet, broadcasting, communications, 
production of electronic and information goods, software 
industry and the promotion of the national knowledge economy. 

Ministry under the jurisdiction of the State Council, responsible 
for the regulation, management, preservation and utilization of 
natural resources such as land, mines and oceans.

Ministry under the jurisdiction of the State Council, responsible 
for the regulation, management, preservation and use of China’s 
surface and underground water resources. 
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Municipal solid waste (MSW)

National Development and 
Reform Commission (NDRC) 

National People’s Congress (NPC) 

Natural Resources Defense Council 
(NRDC)

New energy vehicle (NEV)

Nitrogen oxides (NOX)

Original equipment manufacturer 
(OEM)

Passive design

Plug-in hybrid electric vehicle 
(PHEV)

PM10

PM2.5 

Pollution Information Transparency 
Index (PITI)

A combination of residential waste (including food scraps, 
packaging plastics, paper, electronics), commercial waste from 
offices, restaurants (including waste cooking oil), and non-process 
waste from industry. 

The macroeconomic management agency under the State 
Council, with broad administrative and planning control over 
the Chinese economy. NDRC studies and formulates policies for 
economic and social development, maintains the balance of 
economic development and guides the restructuring of China’s 
economic system.

China’s legislative body or parliament. The NPC has various 
functions, including electing the President of the People’s 
Republic of China and approving the appointment of the Premier 
of the State Council. The constitution of the National People’s 
Congress provides for most of its power to be exercised on a day-
to-day basis by its Standing Committee.

A non-profit, non-governmental organization in the United 
States that actively promotes and advocates for environmental 
protection.

Vehicles that are not driven by gasoline or diesel internal 
combustion engines, but by engines powered by other sources 
(storage batteries, fuel cell, solar power etc).

Any of various oxides of nitrogen, including nitrous oxide, nitric 
oxide and nitrogen dioxide.

An organization that makes devices from component parts 
bought from other organizations. OEM is also often used to refer 
to the company that acquires a product or component and reuses 
or incorporates it into a new product with its own brand name.

A system for buildings that considers the thermal processes of 
convection, conduction, absorption and radiation in a design to 
maintain comfort levels and reduce or eliminate the need for 
mechanical systems for these purposes.

Hybrid with an extension cord that can be plugged in to any 120-
volt outlet to recharge.

Particulate matter smaller than 10 micrograms (μg).

Particulate matter smaller than 2.5 micrograms (μg).

A database developed by Institute of Public and Environmental 
Affairs (IPE) and Natural Resources Defense Council (NRDC) that 
evaluates the disclosure of pollution information in 113 cities in 
China. 
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Powertrain 

Regulatory Assistance Project (RAP)

Renewable energy

Scrubbers

Shale gas

Smart grid 

Smart meter 

Solar photovoltaic (PV)

State Council (SC) 

State Electricity Regulatory 
Commission (SERC)

State Owned Enterprise Electric 
Vehicle Industry Alliance (SEVIA)

A group of components that generate power delivered to the 
road surface, water or air. Powertrains include the engine, 
transmission, driveshaft, differentials, and the final drive.

A global, non-profit team of experts focused on the long-term 
economic and environmental sustainability of the power and 
natural gas sectors, providing assistance to government officials 
on a broad range of energy and environmental issues.

Energy produced from sources that are naturally replenishing, 
such as sunlight, wind, waves, underground heat, surface water 
flows and biomass. 

A device for removing pollutants from smoke or gas produced by 
burning high-sulfur fuels. 

Natural gas that is found within shale formations.

Networks supported by digital technology capable of exerting 
“smart control” over all aspects of the electric power sector 
(including generation, transmission, distribution, customer 
service and power dispatch at all voltage levels). These networks 
deliver power in an efficient manner and can better integrate 
power from renewable sources.

Electricity monitoring devices with two-way communication 
capabilities, allowing utilities and customers to analyze energy 
use. China’s definition includes both automatic meter reading 
(AMR) and advanced meter infrastructure (AMI). 

Devices that convert l ight into direct current using the 
photoelectric effect. Solar PVs are the main technology used in 
China for the generation of electric solar power. 

The chief administrative authority of China. It is chaired by 
the Premier and includes the heads of each governmental 
department and agency.  The State Council directly oversees the 
various subordinate People’s Governments in the provinces, and 
maintains an interlocking membership with the top levels of the 
Communist Party of China, creating a fused center of power. 

Government agency responsible for the administration and 
regulation of the electricity and power industry. This includes 
regulating the development of electricity markets, setting tariffs, 
transmission, distribution, safety standards, technical standards, 
business licenses and environmental laws. 

National platform of state owned enterprises founded in 2010 
with the purpose of coordinating development of the electric 
vehicle sector.
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Strategic Emerging Industry (SEI) 

Sulfur scrubbing

Supply chain

Sustainable development

Terawatt hours (TWh)

Tons of Coal Equivalent (TCE)

Triple bottom line

United States Energy Information 
Administration (EIA)

United States Environmental 
Protection Agency (EPA)

Tens of Cities, Thousands of 
Vehicles Program

Sulfur dioxide (SO2)

Seven industries that receive special support in the 12th Five-
Year Plan period: energy saving and environment protection, new 
energy, new energy vehicles, new materials, high-end equipment 
manufacturing, next generation IT and biotechnology.

Process to remove harmful gas sulfur dioxide from the exhaust 
flue gases of fossil fuel power plants.

A system of organizations, people, activities, information and 
resources involved in moving a product or service from supplier 
to customer.

Sustainable development ensures meeting the needs of the 
present without compromising the ability of future generations 
to meet their own needs.

A unit for a large amount of electricity. 1 TWh equals 109 kWh. 

Unit representing energy generated by burning one metric ton 
(1,000 kilograms or 2,204.7 pounds) of coal, equivalent to the 
energy obtained from burning 5.2 barrels (700 kilograms) of 
oil or 890 cubic meters of natural gas. The energy generated is 
equivalent to 29.4 gigajoules (GJ), 27.78 million Btu (MMBtu), or 
8.14 megawatt hours (MWh).

A principle of corporate sustainability that includes the 
environmental, social and economic responsibilities of a 
corporation to local communities.

The primary United States federal government authority on 
energy statistics and analysis.

An agency of the United States federal government responsible 
for protecting human health and the environment. The EPA is not 
a Cabinet department, but the administrator is normally given a 
cabinet rank. 

A program, originally consisting of 13 pilot cities (raised to 25 as of 
2010) promoting the deployment of electric vehicles (EVs) in the 
public sector by 2012. Their targets range from 1,000 to 9,000 EVs. 
The central government pledged subsidies of up to RMB 420,000 
(US$ 64,615) per hybrid bus, RMB 500,000 (US$ 76,923) per fully 
electric bus and RMB 600,000 (US$ 92,307) per fuel cell bus.

A colorless poisonous gas or liquid with a strong odor. Formed 
naturally by volcanic activity, it is a waste gas produced by burning 
coal and oil and by many industrial processes, such as smelting. It is 
also a hazardous air pollutant and a major contributor to acid rain. 
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Vehicle-to-grid technology (V2G)

Waste disposal

Wastewater treatment 

Water reclamation 

Water treatment 

Water use per unit of industrial 
added value

Watt (W)

Watt hours (Wh)

Weibo

World Health Organisation (WHO) 

An integrated network between the grid and electric vehicles. 
During hours of low power consumption, energy from the grid 
is stored in grid-connected batteries and vehicle owners are 
charged according to prevailing tariffs.

The collection, transportation and processing of waste materials 
(liquid, solid, gaseous) to reduce their negative impact on human 
health and the environment.

Collection and treatment of water discharged after consumption 
for either secondary consumption or release into the 
environment. 

Process by which wastewater from residential, commercial 
and industrial users is treated to be reused in commercial or 
environmental remediation projects. Also referred to as water 
reuse. 

Process by which raw water is made ready for use.

The ratio of water consumption over industrial added value. It is 
an indicator in the industry of water efficiency.

Unit to measure the amount of energy at a given point in time.

Unit to measure the amount of energy during a period of 
time (power). Common multipliers are kilowatt hour (1kWh = 
1000Wh), megawatt hour (1mWh = 1000,000Wh) and terrawatt 
hour (1tWh = 1000,000,000Wh).

The Chinese word for "microblog". It refers to micro-blogging 
services in China, including social chat sites and platform sharing.

The directing and coordinating authority for health within the 
United Nations system. It is responsible for providing leadership 
on global health matters.
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ACRONYMS
Term TermDefinition Definition

AQI

B2V

BCG

bcm

BEV

BMS

BREEAM

          
BWA

CAGR

CASBEE

         
CBM

CGTI

CGTR

CLMA

CMM

CO2

COD

CSOEs 

                      

CSR

DC

E2 Driven

EPA

ESCO

EV

GDP

GONGO

               
GW

HVAC

               
ICE

IPE

             
JCEC

              
KPI

kWh

LCA

LEED

Air quality index

Battery-to-vehicle

Boston Consulting Group

Billion cubic meters

Battery electric vehicle

Battery management system

Building Research Establishment 
Environmental Assessment Method

Beijing Water Authority

Compound annual growth rate

Comprehensive Assessment System 
for Building Environmental Efficiency

Coalbed methane

China Greentech Initiative

China Greentech Report

Chao Lake Management Authority

Coal mine methane

Carbon dioxide

Chemical Oxygen Demand

State Owned Enterprises that 
are directly under the Central 
Government

Corporate social responsibility

Direct current

Economic and environmental driven

U.S. Environmental Protection Agency

Energy service company

Electric vehicle 

Gross domestic product

Government organized non-
governmental organization 

Gigawatt

Heating, ventilation and air 
Conditioning

Internal combustion engine

Institute of Public and Environmental 
Affairs

Joint Committee on Environmental 
Cooperation

Key performance indicator

Kilowatt hour

Life-cycle assessment

Leadership in Energy and 
Environmental Design
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Term TermDefinition Definition

MEP

MNC

MOF

MOHURD

           
MSW

MW

NEV

NGO

NOx

NPC

NRDC

O&M

PHEV

PITI

          
PM2.5 

PV

RAP

SEI

SO2

SOE

SRI

TCE

UN

V2G

Wh

WHO

Ministry of Environmental Protection

Multinational company

Ministry of Finance

The Ministry of Housing and Urban-
Rural Development

Municipal solid waste

Megawatt

New energy vehicle

Non-governmental organization

Nitrogen oxides

National People’s Congress

Natural Resources Defense Council

Operations and maintenance

Plug-in hybrid electric vehicle 

Pollution Information Transparency 
Index

Particulate matter with diameter 
smaller than 2.5 micrometers

Solar photovoltaic

Regulatory Assistance Project

Strategic emerging industry

Sulfur dioxide

State Owned Enterprise

Socially responsible investment

Tons of coal equivalent

United Nations

Vehicle-to-grid

Watt hour

World Health Organisation

Acronym
s
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ABOUT THE CHINA 
GREENTECH INITIATIVE

The China Greentech Initiative (CGTI) is the only collaborative platform 
of Chinese and international organizations focused on deploying integrated 
greentech solutions to help China achieve its sustainability objectives. Built on two 
cornerstones, strategic market research and a community of over 1,000 industry 
experts, CGTI provides participating organizations with world class market insights 
that enable better decisions, meaningful relationships that lead to business 
opportunities, and thought leadership and education that position participants at 
the forefront of China’s greentech markets.

First released at the World Economic Forum, and followed by the 2011 and 2012 
editions, The China Greentech ReportTM has established CGTI as the authority on 
China’s rapidly evolving greentech markets. Now in its sixth year, CGTI will expand its 
focus to include categorizing, assessing and ranking greentech projects in China to 
bridge the gap between buyers and sellers.

For more information about the China Greentech Initiative please visit www.china-
greentech.com or contact CGTI@china-greentech.com.

CGTI is an offering of Greentech Networks Limited, a Hong Kong based company, 
operating in China through its Wholly Owned Foreign Enterprise Greentech 
Networks Advisory (Beijing) Limited ( 绿科创合咨询顾问（北京）有限公司 ).
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Strategic Partner

Game Changer Partners

Profile
PwC PwC helps organisations and individuals create the value they are looking for. We 

are a network of firms in 158 countries with more than 180,000 people who are 
committed to delivering quality in assurance, tax and advisory services. Tell us 
what matters to you and find out more by visiting us at www.pwc.com.
PwC refers to the PwC network and/or one or more of its member firms, each of 
which is a separate legal entity. Please see www.pwc.com/structure for further 
details.
Website: http://www.pwc.com
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PARTNERS, SUPPORTING 
ORGANIZATIONS AND 
ADVISORS

APCO Worldwide APCO Worldwide is an independent global communication, stakeholder 
engagement and business strategy firm with offices in more than 30 major cities 
around the world. We have been serving clients’ interests in China since 1989. 
Today, our China team includes more than 100 professionals from a diverse range 
of backgrounds, including business, government, journalism, academic and civil 
society. We are based in well-established offices in Beijing, Shanghai and Hong 
Kong.
Website: http://www.apcoworldwide.com

Bayer Bayer is a global enterprise with core competencies in the fields of health care, 
nutrition and high-tech materials. The company’s products and services are 
designed to benefit people and improve their quality of life. At the same time 
Bayer creates value through innovation, growth and high earning power. The 
Group is committed to the principles of sustainable development and to its role as 
a socially and ethically responsible corporate citizen. Economy, ecology and social 
responsibility are corporate policy objectives of equal rank. In fiscal 2010, Bayer 
employed 111,400 people and had sales of €35.1 billion. Capital expenditures 
amounted to €1.6 billion, R&D expenses to €3.1 billion.
Website: http://www.bayer.com

HAO Capital HAO Capital is a China focused Private Equity firm based in Beijing and Hong 
Kong, providing growth capital to Chinese companies. Founded in 2005 by three 
seasoned investment professionals, we currently manage total assets of USD 
500mn across two funds. Our skilled and diverse China team has more than 125 
years of cumulative experience in investment and operating management. Our 
LP’s include institutional investors and high net worth individuals. We are biased 
for investments in Consumer, Healthcare and Light Industrial, including Clean/
Greentech. Our targeting investments vary from RMB 80mn to RMB 300mn with 
target ownership ranging from 10-25%.
Website: http://www.haocapital.net
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Coca-Cola China The “Coca-Cola” brand is one of the most famous international brands in China. 
The brand enjoys its leading role in Chinese soft drinks market, with a vast 
portfolio products that are among the most welcomed drinks in China. Coca-
Cola system together with its bottlers have been and will continue to operate as 
responsible corporate citizens, supporting local education programs, cooperative 
CSR projects and environmental protection projects for the benefit of sustainable 
community development in China. 
Website: http://www.coca-cola.com.cn/sustainability/

Dorsey & Whitney LLP Clients have relied on Dorsey & Whitney LLP as a valued business partner since 
1912. Our Cleantech Industry Group has the privilege of serving hundreds of 
cleantech companies and investors across the globe, including many of the 
sector’s most promising early and late stage technology companies.
Our group integrates over 70 lawyers located across offices in the United States, 
Canada, Europe, Asia and Australia, and practicing in a variety of specialty areas, 
including corporate finance, private equity, project finance, energy regulatory, 
tax, intellectual property, advocacy and others. This broad array of specialty 
practices allows the group to offer clients seamless service throughout their life 
cycle—from assistance with early stage venture financings, intellectual property 
counseling and patent procurement to mid-stage project financings and later 
stage capital markets and merger and acquisition transactions. 
Website: http://www.dorsey.com/

Eastman Eastman is a global specialty chemicals company that produces a broad range 
of advanced materials, additives and functional products, specialty chemicals, 
and fibers that are found in products people use every day. As a world leader in 
the diverse markets it serves, Eastman is focused on delivering innovative and 
technology-based solutions while maintaining its commitment to safety and 
sustainability. Serving customers in approximately 100 countries, Eastman had 
2011 pro forma combined revenues, giving effect to the Solutia acquisition, of 
approximately $9.3 billion. The company is based in Kingsport, Tennessee, USA, 
and, with the completion of the Solutia acquisition, now employs approximately 
13,500 people around the world. 
Website: http://www.eastman.com

GE GE works on things that matter. The best people and the best technologies 
taking on the toughest challenges. Finding solutions in energy, health and home, 
transportation and finance. Building, powering, moving and curing the world. Not 
just imagining. Doing. GE works.
Website: http://www.ge.com

BP Headquartered in London, BP is one of the world’s largest oil and gas companies. 
It has operations in more than 80 countries and our major business activities 
include exploration and production; refining, marketing and chemicals; and 
renewables. BP hires over 80,000 employees worldwide and its shares are traded 
at the London and New York stock exchange markets.
Website: http://www.bp.com.cn
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Greentech Capital Advisors Greentech Capital Advisors is a specialist investment banking firm advising 
companies transforming the world’s energy, industrial, and resources 
infrastructure. We provide financial advisory services-for M&A, strategic joint 
ventures, private placements and project finance—to the global corporations and 
emerging growth companies that are driving the transition to a more efficient and 
productive growth economy. Through our offices in New York, Zürich, and San 
Francisco, we maintain an extensive global network of relationships with investors 
and senior decision makers at sustainable infrastructure companies. With more 
experience and expertise, in addition to deeper relationships, we provide our 
clients tailored solutions designed to meet their needs.
Website: http://www.greentechcapital.com

IBM IBM, the International Business Machines Corporation, founded in 1911 in 
the United States, is a world leader of information technology and business 
solutions.  The company creates business value for clients and helps solve their 
problems through integrated solutions that leverage information technology 
and deep knowledge of organizational processes. In 2009, IBM put forward the 
vision of “Smarter Planet” globally to further boost the development of the next 
generation information technology and industry. In 2011, IBM’s global business 
turnover reached USD 106.9 billion.  It has registered 6,180 patents in the United 
States, ranking No.1 around the world for 19 consecutive years.  In China, IBM 
has all business operations from R&D to products and services offerings.  By June 
2012, IBM has opened 50 branches in China and has established the R&D centers, 
the Global Procurement Headquarters and Global Delivery Centers in many China 
cities. IBM China was honored and recognized as “2012 Top Most Responsible 
Company” by Fortune China, “2011 Outstanding Enterprise of the Year Award” 
by China Business News and “2011 The 5-Star China Outstanding Corporate 
Citizenship Award” by the China Corporate Citizen Committee, just to name a few.
Website: http://www.ibm.com

Kleiner Perkins Caulfield 
& Byers

Kleiner Perkins Caufield & Byers (KPCB), since 1972 has backed hundreds of 
entrepreneurs in building over 600 ventures, including such major names as AOL, 
Amazon.com, Bloom Energy, Compaq Computer, Electronic Arts, Genentech, 
Google, Netscape, Sun Microsystems, and Zynga. By forming partnership with 
TDF Capital, KPCB officially launched operation in China with offices in Beijing 
and Shanghai in 2007. KPCB China team has backed successful ventures such as 
360buy, Alibaba, Baidu, Focus Media, A8.com, Sungrow, Autonavi, Kanghui and 
CAR. KPCB China manages two USD funds, one RMB fund and together with KPCB 
US manage over U.S. $3.5 billion of funds. KPCB China is well positioned to assist 
Chinese entrepreneurs and to promote innovation in high-growth industries, 
including Greentech, TMT, and Life Sciences.
Website: http://www.kpcb.com/focus/china
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Lenovo Lenovo (HKSE: 0992) (PINK SHEETS: LNVGY) is a $US30 billion personal technology 
company—and the second largest PC company in the world, serving customers in 
more than 160 countries.
Dedicated to building exceptionally engineered PCs and mobile internet devices, 
Lenovo’s business is built on product innovation, a highly-efficient global supply 
chain and strong strategic execution. Formed by Lenovo Group’s acquisition of the 
former IBM Personal Computing Division, the company develops, manufactures 
and markets reliable, high-quality, secure and easy-to-use technology products 
and services. Its product lines include legendary Think-branded commercial PCs 
and Idea-branded consumer PCs, as well as servers, workstations, and a family of 
mobile internet devices, including tablets and smart phones. Lenovo has major 
research centers in Yokohama, Japan; Beijing, China; and Raleigh, North Carolina. 
Website: http://www.lenovo.com

MAN The MAN Group is one of Europe’s leading manufacturers of commercial 
vehicles, engines and mechanical engineering equipment with annual revenue 
of approximately €16.5 billion and around 52.500 employees worldwide. MAN 
supplies trucks, buses, diesel engines and turbomachinery as well as turnkey 
power plants. MAN’s divisions hold leading positions in their respective markets. 
MAN is at the leading edge of developing green solutions such as for cleaner 
transportation, efficiency, cleaner coal utilization and renewable energy. 
Website: http://www.man.eu

OgilvyEarth OgilvyEarth is a global sustainability practice that helps brands harness the power 
of sustainability through innovative business thinking, strategic planning and 
communications. OgilvyEarth works with visionary companies that are looking to 
make sustainability a growth driver for both their business and the communities 
they serve. OgilvyEarth is a unit of Ogilvy & Mather, a WPP company (NASDAQ: 
WPPGY), one of the world’s largest communications services groups. For more 
information, please visit www.ogilvyearth.com.
Website: http://www.ogilvypr.com and http://www.ogilvyearth.com

Qiming Venture Partners Qiming Venture Partners is a leading venture capital firm in China with offices 
in Shanghai, Beijing, Hong Kong, Suzhou and Seattle. Founded in February 2006. 
Qiming currently manages five funds with $1.1 Billion in assets and focuses 
on early to growth stage investments in Information Technology, Internet and 
Consumer, Healthcare, and Cleantech. Qiming’s over 20 partners and investment 
professionals who all have strong operational experience and successful 
investment track records add a great deal of value to the portfolio companies. 
Qiming has invested in over 70 companies and many of them have gone IPO or 
mergers and acquisitions. Qiming has established a great reputation and strives to 
be the top investment partner by the Chinese entrepreneurs. 
Website: http://www.qimingventures.com

Saint-Gobain Saint-Gobain, the world leader in the habitat and construction market, designs, 
manufactures and distributes building materials, providing innovative solutions to 
today’s critical challenges of growth, energy efficiency and environmental protection.
Saint-Gobain ranked 161st on the 2012 Fortune 500 list and is among the world’s 
hundred leading industrial corporations.
Present in China since 1985, Saint-Gobain has 54 subsidiary companies employing 
over 10,000 people throughout China today. By proposing quality products for 
green solutions as well as a high level of services to domestic customers, the sales 
in China totalized more than 1 billion Euros in 2012.
Website: http://www.saint-gobain.com.cn
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Scania Scania is one of the world’s leading manufacturers of trucks and buses for heavy 
transport applications, and of industrial and marine engines. A growing proportion 
of the company’s operations consists of services, assuring Scania customers a holistic 
offer of sustainable, cost-effective transport solutions, and maximum reliability.
Founded in 1891, legendary Scania enjoys a great reputation in the industry as 
“King of the Road”. Employing some 37,500 people, Scania operates in about 
100 countries. Research and development activities are concentrated in Sweden, 
while production takes place in Europe and South America, with a global 
production system for both components and complete vehicles.
Website: www.scania.com.cn

Tsing Capital Established in 2001, Tsing Capital is the pioneering and leading cleantech venture 
capital firm in China. Through its China Environment Fund and Yiyun Cleantech 
Fund series, Tsing Capital works intimately with its portfolio companies across 
China in areas of renewable energy, energy efficiency, environmental protection, 
new materials, sustainable transportation, smart grids, sustainable agriculture 
and cleaner production. Tsing Capital’s dedication to cleantech investment is 
recognized via a series of awards, including the Cleantech Group Cleantech 
Leadership Award and the China VC/PE Green Investment Leadership Award by 
the China Environment Investment Network.
Website: http://www.tsingcapital.com

Volkswagen Group China Volkswagen Group is the largest and most successful international partner of 
China’s automobile industry, whereby the initial contact between the company 
and China already dated back in 1978. In 1983, Shanghai Volkswagen Corporation 
Ltd. was established as the first joint venture of Volkswagen Group in China, 
followed by FAW-Volkswagen Corporation Ltd. in 1991 as the second joint 
venture. In 2012, Volkswagen Group China delivered more than 2.8 million 
vehicles to customers in mainland China and Hong Kong.
Website: http://www.volkswagen.com.cn

General Partners
ASB Biodiesel ASB Biodiesel (Hong Kong) Ltd. is building a 100,000 ton per annum advanced 

multi-feedstock biodiesel factory in Hong Kong which is scheduled to start 
production in October 2013. The plant will produce clean sustainably-certified 
(ISCC) low-carbon biodiesel which meets the European standard EN14214. The 
plant will use recycled and recovered vegetable oils as feedstock including used 
cooking oil, grease trap oil (gutter oil), tallow and vegetable oil refinery waste. 
Website: http://www. asb-biodiesel.com

UTC Climate, Controls 
& Security

UTC Climate, Controls & Security is the leading provider of heating, air 
conditioning and refrigeration systems, building controls and automation, and 
fire and security solutions. UTC Climate, Controls & Security is a unit of United 
Technologies Corp. (NYSE: UTX), a leading provider to the aerospace and building 
systems industries worldwide.
Website: http://www.utcclimatecontrolssecurity.com
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Dow Dow combines the power of science and technology to passionately innovate 
what is essential to human progress. The Company connects chemistry and 
innovation with the principles of sustainability to help address many of the world’s 
most challenging problems such as the need for clean water, renewable energy 
generation and conservation, and increasing agricultural productivity. Dow’s 
diversified industry-leading portfolio of specialty chemical, advanced materials, 
agrosciences, and plastics businesses delivers a broad range of technology-based 
products and solutions to customers in approximately 160 countries and in high 
growth sectors such as electronics, water, energy, coatings and agriculture. In 
2011, Dow had annual sales of $60 billion and employed approximately 52,000 
people worldwide. The Company’s more than 5,000 products are manufactured 
at 197 sites in 36 countries across the globe. Dow entered China as early as the 
1930s. Since that time, the Company has invested US$ 1.2 billion in the Greater 
China region, with annual sales of more than US$ 4.45 billion in 2011, which 
makes it the second largest international market for Dow globally.
Website: http://www.dow.com

Dow Corning Dow Corning provides performance-enhancing solutions to serve the diverse 
needs of more than 25,000 customers worldwide. A global leader in silicones, 
silicon-based technology and innovation, Dow Corning offers more than 7,000 
products and services via the company’s Dow Corning® and XIAMETER® (www.
xiameter.com) brands. Dow Corning is equally owned by the Dow Chemical 
Company and Corning, Incorporated. More than half of Dow Corning’s annual 
sales are outside of the United States. Dow Corning’s global operations adhere 
to the American Chemistry Council’s Responsible Care® initiative, a stringent set 
of standards designed to advance the safe and secure management of chemical 
products and processes.
Website: http://www.dowcorning.com

General Motors Company General Motors Co. (NYSE:GM, TSX: GMM) and its partners produce vehicles in 
30 countries, and the company has leadership positions in the world’s largest and 
fastest-growing automotive markets. GM’s brands include Chevrolet and Cadillac, 
as well as Baojun, Buick, GMC, Holden, Isuzu, Jiefang, Opel, Vauxhall and Wuling. 
More information on the company and its subsidiaries, including OnStar, a global 
leader in vehicle safety, security and information services, can be found at http://
www.gm.com.
Website: http://www.gm.com

Atkins Atkins is one of the world’s leading design, engineering and project management 
consultancies, employing some 17,700 people across the UK, North America, Middle East, 
Asia Pacific and Europe. It has the breadth and depth of expertise to plan, design and 
enable some of the world’s most technically challenging and time critical infrastructure 
projects. Whether it is the concept for a new skyscraper, the upgrade of a rail network, 
the modelling of a flood defence system or the improvement of a management process, 
we plan, design and enable solutions. Our skills lie in the expansive area of infrastructure 
—the wiring of society—encompassing buildings, transport and utilities (including energy 
and water) as well as work for national and local governments and other industrial 
clients. The social and environmental framework is crucial and we view all our projects 
in the context of the communities and in which they will be undertaken. In Asia Pacific, 
Atkins has over 1,200 staff based in Beijing, Shanghai, Shenzhen, Chengdu, Chongqing, 
Hong Kong, Kuala Lumpur, Ho Chi Mihn City, Singapore and Sydney.
Website: http://www.atkinsglobal.com



www.china-greentech.com  THE CHINA GREENTECH REPORT 2013 143

Haworth Haworth is a global leader in the design and manufacture of office furniture 
and organic workspaces. Serving markets in more than 120 countries, Haworth 
brings together workplace knowledge and combines it with our global capabilities 
to create high performance environments that support truly successful 
organizations.
Website: http://www.haworth-asia.com

HSBC HSBC Bank (China) Company Limited started operations on 2 April 2007 as a 
locally incorporated foreign bank. It is wholly owned by its parent, The Hong Kong 
and Shanghai Banking Corporation Limited, which is based in the Hong Kong 
Special Administrative Region. HSBC China incorporated the previous Mainland 
offices of its parent, which retains a branch in Shanghai that conducts foreign 
currency wholesale banking. Established in Hong Kong and Shanghai in 1865, 
The Hong Kong and Shanghai Banking Corporation Limited has had a continuous 
presence in mainland China for nearly 150 years. It is the founding and a principal 
member of the HSBC Group, which has around 6,900 offices in more than 
80 countries and territories, making it one of the world’s largest banking and 
financial services organisations. Update to January 2013, the Bank has a branch 
network across 45 cities, having the largest number of outlets and the widest 
geographical reach of any foreign bank in mainland China.
Website: http://www.hsbc.com.cn

Huaneng Invesco WLR Huaneng Invesco WLR Investment Consulting Company Ltd. (“HIWLR”) is a 
joint venture between Huaneng Capital, financial services platform of China 
Huaneng Group and Invesco with its private equity arm WL Ross & Co. HIWLR 
takes advantage of the unique combination of strengths of Huaneng as the 
largest power company in China, and Invesco’s global reach in capital markets as 
well as WLR’s rich private equity experience to provide advice on energy related 
investment in China. HIWLR focuses on opportunities in cleaner traditional 
energy, new energy, energy logistics, smart grid, energy storage and conservation 
and other related areas.
Website: http://www.huanenginvescowlr.com/

Jones Lang LaSalle Jones Lang LaSalle (NYSE:JLL) is a professional services and investment 
management firm offering specialized real estate services to clients seeking 
increased value by owning, occupying and investing in real estate. With annual 
revenue of $3.9 billion, Jones Lang LaSalle operates in 70 countries from more 
than 1,000 locations worldwide. On behalf of its clients, the firm provides 
management and real estate outsourcing services to a property portfolio of 2.6 
billion square feet. Its investment management business, LaSalle Investment 
Management, has $47.0 billion of real estate assets under management. For 
further information, visit our global website at www.jll.com.
Website: http://www.joneslanglasalle.com.cn

Liaoning Huafu Group Established in 1992, Liaoning Huafu Group is engaged in technical consulting, 
fabrication, EPC, BOT and capital operation from oil production, environmental, 
energy conservation and NG processing industries. The Group is a private high-tech 
enterprise evaluated by National Science & Technology Ministry with 12 domestic 
and overseas subsidiaries and offices, and also possesses its own Consulting 
and R&D Institute, manufacturing and chemical factory and several professional 
companies. Huafu Group is composed of several companies, including Liaoning 
Huafu petroleum Hi-tech Corp. Ltd , Liaoning Huafu Environmental Engineering, 
Liaoning Huafu-Andmir Environment Equipment, Shandong Huafu petroleum & 
Environmental, and Panjin Huafu LengJia Wastewater Treatment Plant, etc. 
Website: http://www.huafugroup.com.cn
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Tesco Property Limited Tesco Property, a subsidiary of Tesco, is mainly responsible for purchasing, 
developing and operating commercial properties, especially Lifespace shopping 
malls in China, as well as sourcing and acquiring space for Tesco Legou 
hypermarkets. Tesco is a leading retailer in the UK and one of the top three retailers 
in the world. Tesco operates over 5380 stores, and is ranked 61 among Global 
Fortune 500 companies in 2011. Up to February 2011, Tesco has 107 hypermarkets, 
1 Tesco Extra Store, 14 trial express stores and 7 Lifespace malls in China.
Website: http://www.lifespace-mall.com

XPV Capital XPV is a Toronto-based investment firm that has been focused on making a 
difference in water since 2005. By combining water entrepreneurs with investment 
professionals, XPV considers itself a value added financial partner for both investors 
and companies aiming to capitalize on the sweeping transformation taking place in 
the global water industry. XPV uses its industry insight and focused approach to invest 
in rapidly growing water enterprises. They put their water and investment resources 
to work by helping portfolio companies expand their strategic networks and execute 
market-driven milestones. XPV invests at all stages of a company’s growth cycle and 
seeks potential investments throughout the global water community. 
Website: http://xpvcapital.com

LP Amina LP Amina is a US-based energy and environmental company that focuses on 
sustainable coal utilization for power generation and innovative coal-to-chemicals 
production processes.
Website: http://www.lpamina.com
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Supporting Organizations

Advisors

Government 
Advisors from

AmCham Shanghai 
Beijing Shougang International Engineering Technology 
British Embassy in Beijing
Broad Energy 
BYD
China Electronics Enterprise Association 
China Energy and Environment Technology Association (CEETA)
China Environment Chamber of Commerce (CECC)
China Renewable Energy Society (CRES)
Energy Branch of China Information Industry Association, NDRC
Foton
Friends of Nature
Goldwind
Lishen Battery Group 
Sinohydro Road & Bridge Engineering 
Tianjin TEDA Low-Carbon Economy Promotion Center 
Tsinghua University 
UN Global Compact 
United States Department of Energy (US DOE)
United States Foreign Commercial Service (US FCS)

American Council on Renewable Energy (ACORE)
China Beijing Environment Exchange (CBEEX)
China Institute
China National Chemical Economic and Technical Development Centre, CPCIA
China-US Energy Efficiency Alliance
Clean Air Task Force (CATF)
Duke University 
Econet, German Industry & Commerce 
Innovation Center for Energy and Transportation (iCET) 
Jiangsu Modern Low Carbon Technology Research Institute 
Natural Resources Defense Council (NRDC) 
Rocky Mountain Institute 
VISIONEDGE Technologies
Wisconsin Economic Development Corporation (WEDC)

Embassy of the Federal Republic of Germany 
Division of General Affairs and Planning, Ministry of Science and Technology (MOST)
Center of Science & Technology and Industry Development (MOHURD)
China International Investment Promotion Agency, Ministry of Commerce (CIPA-MOFCOM)
Transport Planning and Research Institute, Ministry of Transportation (MOT)
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