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Introduction of the Report

China Energy Conservation and Emission Reduction Development Report ( hereafter referred to as the“ Re-
port”) is a major annual blue paper developed by experts and scholars in the relevant field, organized by
China Industry Energy Conservation and Clean Production Association and China Energy Conservation
and Emission Reduction Group. The paper aims at an in — depth research into and analysis of the energy
conservation and emission reduction sector in China and presents the status quo and development trend for
this sector in the area of policy, market, technology, investment opportunities, etc. In a word, the Re-

port is a systematic document about the sector in discussion.

The Report has received support from a lot of senior officials. General counsels to the writing process in-
clude such figures as Li Yizhong, Former Minister of Industry and Information Technology, Xie Zhenhua,
Deputy Director of the National Development and Reform Commission, and Wang Guangtao, Chairman of
the Environment and Resource Protection Committee in the 11" National People’s Congress. Names on the
Editorial Board for the Report are Zhou Jian, Minister of Environmental Protection, Zhai Ligong, Chairman
of the Supervising Committee for Major Enterprises, the State Council, and Wang Xiaokang, President of
CECEP and Head of China Industry Energy Conservation and Clean Production Association. In addition to
the support from officials, the Report has enjoyed support and help from numerous government agencies, in-
dustry associations and research institutions, such as National Development and Reform Commission, State
Assets Administration Committee, Ministry of Industry and Information Technology, China National Coal
Association, China Electricity Council, China Academy of Building Research, China Energy Conservation
Association, Petroleum and Chemical Planning Institute, Institute of Metallurgy Planning, China Non-fer-
rous Metals Industry Association, China Green Lights Association, China Building Materials Industry Asso-

ciation, Tsinghua University and Beijing University of Posts and Telecommunications.

The annual blue paper contains not only a snapshot of energy conservation and emission reduction in Chi-
na, but also realities for different industrial sectors and regions in the sector. Moreover, the Report goes
beyond mere summarization of the development for the sector. It researches into and explores develop-
ment trends and investment opportunities, judging the future and looking into the prospect of the field

in discussion.

The Report sums up the research subject, target readers, basic framework and major conclusions from re-



4 Izm 1 REY R RIR S>>

CHINA ENERGY CONSERVATION AND EMISSION REDUCTION DEVELOPMENT REPORT OF 2011

ports in the last three years. In this way, we want to tell readers our research subjects, aim, approach of

research and main conclusions.
1 Research Subject

The sector of energy conservation and emission reduction, or our research subject, refers to a comprehen-
sive industry cluster that pursues the three major goals of low energy consumption, pollution and emis-
sion, has under it three sub - industries, namely, energy conservation, environmental protection and new
energy, and covers all links of the industrial chain, including upstream materials, equipment providers,

midstream processing, manufacturers and downstream service providers.

There are two common ways for categorizing the energy conservation and emission reduction sector: the
first divides it into two, energy conservation and environmental protection, and new energy; the second
into three, energy conservation, environmental protection, and new energy. The second approach is ex-
plained by the fact of relevantly three independent industrial sections within the sector due to different in-
dustrial needs. Currently, we need to look at the inherent relations of the three branches so that they fit
into an integral whole. Energy (in the sense of traditional fossil energy) conservation represents the best
way of environmental protection. Introduction of new energy counts as the best way of saving conventional
energy. Hence, the three fields are inseparable. An industrial plan that neglects their internal links

means we do not have a clear mind of their relations.
2 Target Readers

Target readers for our report include :

® Decision — makers and managers of energy conservation, environmental protection, new energy
and industrial energy — depleting businesses ;

® Decision — makers and managers of the functional departments for energy conservation and emis-
sion reduction both in the central and local governments;

® Investors in energy conservation and emission reduction, environmental protection, new energy,
low carbon economy and circular economy ;

® Researchers on energy conservation and emission reduction, environmental protection, new ener-

gy, low carbon economy and circular economy.

For decision — makers and managers of energy conservation, environmental protection and new energy in-
dustrial energy — depleting businesses, we have included in the Report relevant forward — looking market
opportunities, analysis of policy, economic, social and technology environment and industrial competi-

tors, and research on the business model for the sector.

For decision — makers and managers of industrial energy — depleting businesses, we have included in the

Report benchmarking progress for key indicators in the sector, road — map for energy conservation and
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emission reduction in different sectors, and specific guidelines for the relevant businesses as to how in-
dustries can conserve energy and reduce emission through energy efficiency auditing and clean production

verification, and how can they achieve relevant goals through Energy Performance Contracting.

For decision — makers and managers of the functional departments for energy conservation and emission
reduction both in the central and local governments, we have included in the Report contents as to how to
monitor the process of energy conservation and emission reduction, assess the implementation effect of

government control policies and develop future control targets and relevant policies.

For investors in energy conservation and emission reduction, environmental protection, new energy, low
carbon economy and circular economy, we have included in the Report snapshot of the sector they are
about to enter, must — know analysis of the sector trends for a to — be — investor, fundamentals, key per-
formance and financial indicators of major players in the field, investment and financing mode, legal and

policy environment, and the status quo and trend for investment and financing needs.

In addition, for researchers on energy conservation and emission reduction, environmental protection,
new energy, low carbon economy and circular economy, we have included in the Report relevant sector

data, the latest ideas and representative case studies.
3 Basic Framework

To deliver the afore — mentioned promises, we have designed a basic framework for the Report as shown in

the following table.

Number Name Contents Written in the year(s) of

A general view, main institutions and latest progress on major issues in
1 Snapshot the sector of energy conservation and emission reduction in China in the 2009/2010/2011
global context

Bring in advanced practices in the area of low carbon economy and energy
p . conservation and emission reduction from government agencies and estab-
2 International practice | X . X . i 2010
lished businesses in developed countries. Their practices can be learned

by domestic government agencies and businesses

Track the progress in energy conservation and emission reduction across
Progress across . 3 E h :
3 the main energy — intensive sectors, such as iron & steel, petro — chemi- 2009/2011
sectors
cal, non - ferrous metals and electricity

X Introduce the industrialization of new sources of energy, such as solar en-
4 Emerging energy L P 2009/2010/2011
ergy, wind power, nuclear power and biomass energy

Introduce the status quo and industrialization process of environmental

Environmental 3 . . .
S i protection sectors, such as waste water, air pollution and solid 200972011
protection
waste treatment
Introduce the status quo of and make comparison among energy conserva-
Regional tion and emission reduction across regions, such as the east, central,
6 . . . - . 200972011
comparison northeastern parts of China, divided by administration or economic devel-

opment level

5
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@x

Number Name Contents Written in the year(s) of

Track the development of major and advanced technologies in the sector
7 Technology X == . 2010
and analyze their applicability in the Chinese context

Analyze the fundamentals, typical experiences and investment values of
8 Green businesses businesses in the area of low carbon economy and energy conservation and 2009,2010/2011

emission reduction

Annual list of major events in the sector of low carbon economy and ener-
9 Major events 2009,/2010/2011

gy conservation and emission reduction

Annual authorized data conceming low carbon economy and energy con-
10 Relevant data . 201072011
servation and emission reduction

As made clear by the table, the 2009 Report gives a general and comprehensive view of energy conserva-
tion and emission reduction in China and introduces the situation of the sector in that year. The 2010 and
2011 reports can be discussed together, although each report has its own focuses. Both the 2010 and
2011 reports have included in them the parts about snapshot, green businesses, major events and annual
data. As to focuses, the 2010 Report looks more at international practices, new sources of energy and
technology , whereas the 2011 one gives more attention to progress across sectors, environmental protec-

tion and regional comparison.
4 Main Conclusions

4.1 General background

In the global context, research on energy conservation and emission reduction is attributable to the issue
of climate change. Yet climate change is now not just a matter of climate, but one that concerns politics,
diplomacy and economy, grabbing the centre place in the international arena. With the introduction of
“low carbon economy” , the fight against climate change will shape people’s production mode, lifestyle,

values, national interests, and even human civilization.

In the context of China, the gravity on climate change is accompanied by a focus on development. China
is a developing country, characterized by the drastic expansion of its economic output in the last two dec-
ades, giving rise to surging aggregate needs of resources. In addition, in the process of speeding up its
industrialization, China faces intensive resource and energy consumption. Genuine efforts to conserve en-
ergy and protect the environment are entailed by China’s basic national conditions, large aggregate eco-
nomic output and economic development level. Also, energy — saving and emission reduction is needed to
restructure its economy, transform its development mode and create a new pole for growth to develop the
economy and fight against the financial crisis. In a word, a balance between energy conservation and e-
mission reduction and economic development is in the following decades a core issue to be confronted and

addressed in China.
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4.2 From political consensus to industrial consensus

After 2009, new trends in global energy conservation and emission reduction have emerged. A major one
is that despite controversy among scientists, climate change has been accepted as a political consensus;
and low carbon development, an economic one. With accumulated advantages in industries, capital and
technologies over time, developed countries are seeking the lead in developing low carbon economy and
have produced initial fruits in advancing the sector of energy conservation and emission reduction. How-
ever, as a developing country, China faces a different set of challenges from its developed counterparts.
To be specific, China has to balance energy conservation and emission reduction with its

economic development.

According to the Report, the sector of energy conservation and emission reduction will be at the core for
China to realize its goals concerning low carbon development and promote a balanced focus between eco-
nomic development and environmental protection. The Chinese government has promised to the world
that, by the year 2020, CO, emission per unit of GDP will be reduced by 40% —45% and clean energy
will take up 15% of the total energy consumption. There are three approaches to deliver these promises.
First, compulsory goals set by the government concerning energy conservation and emission reduction.
Second, active and voluntary efforts on the part of businesses and the society at large. Third, developing
a market — driven sector of energy conservation and emission reduction. Administrative efforts on the part
of the government can be effective in the short term, but like heavy doses, they are only transitory and
cannot work over the long term. Voluntary efforts by businesses and the society have their limitations
since they are constrained by the willingness and consciousness of environmental protection in the minds
of customers; such efforts are like “health products” that do not get to the core of an illness. As to a
market — driven energy conservation and emission reduction sector, it is a sound combination of policy
guidance and intrinsic needs for industrial development; it is like the overall long — term “therapeutic
plan”. Expectedly, for China, whose carbon emission leads most of the countries in the world, energy
conservation and emission reduction will in the future contribute more than 30% of the fruits in the devel-

opment of a low carbon economy.

Also according to the Report, 2010, as the ending year for China’s 11" Five — year Plan of Energy Con-
servation and Emission Reduction and the beginning year for China’s 12" Five — year Plan, marks the
transition from “energy conservation and emission reduction dominated by administrative measures” to

“one dominated by market mechanism” .

In 2010, driven by economic recovery, global energy consumption has gone through a new round of re-
bound. As a result, the decline in global energy consumption as of the year of 2009 fails to develop into
a medium to long — term trend. As regards further projection, global energy demand shall increase by a

big margin by either 2035 or 2050. Among this, energy demand driven by rapid economic growth of the
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developing countries shall take a lion’s share with the energy demand of China in particular.

In order to curb the increase in carbon emission due to energy consumption, the development of renew-
able energy shall help to improve the global energy consumption structure. Being a mainstay in promo-
tiong the transition of global enegy structure to sustainable energy, China shall play a leading role in the
development of and investment into nuclear power and renewable energy. In the meanwhile, develop-
ment of renewable energy shall boost economic recovery of the developed countries who are deeply af-
fected by the financial crisis. However, to our concern, while becoming the engine for economic
growth, ‘low — carbon’ is also constructed as green trade barrier under disguise, resulting in new

international economic rules.

4.3 Energy conservation and emission reduction sector in China has to learn from inter-
national practices and be based on our national conditions

Many developed countries have placed green and low carbon economy at the core of their national strate-
gies and at the pinnacle of global competition. In other words, developing green and low carbon economy
is a new international race initiated by the developed world, a competition of a higher level and more in-
tense nature. In the sense of competition, developed nations and their businesses, with accumulated ad-

vantages in industries, capital and technologies, are our competitors, but also role models.

The Report has looked at the features of developing low carbon economy across the developed world ; the
UK is the initiator, advocate and pioneering paver in the global development of green economy; the US
prides itself on its exploration of clean energy and clean application of conventional energy and hopes that
such advantages can maintain its leading position in a world with new economic environment; Japan is
trying to build a comprehensive “low carbon society” , in the hope that such a development mode will get
out the shackles of its limited resources and energy; European countries such as Germany, France and
Denmark boast of their localized practices, showing the diversity in developing low carbon economy and

the need for such an economy to fit national conditions.

As the Report suggests, even amidst competition among countries, China can learn from its competitors.
For example, we should learn from the UK for its accurate understanding of new trends in the new econo-
my ; and from the US, for its determination to lead the global economy by improving energy efficiency and
applying clean energy. Based upon these international practices, we have to develop the sector of energy
conservation and emission reduction conforming to China’s basic national conditions. For example, coal is

the main resource of energy and China is in the process of speeding up industrialization.

A case in point in the Report is the part about new sources of energy. In developing new energy as a step

of restructuring its energy mix, China has considered its national conditions by adopting a “double track”
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strategy of supporting the development of new sources of energy and promoting reform in conventional en-
ergy. New energy refers only to new and renewable energy, such as nuclear, wind, solar and biomass
power. New sources of energy cover a broader area, including clean application of conventional energy,
such as smart grid and clean coal. In fact, development of renewable energy and clean application of

conventional energy will become two driving forces for the low carbon course in China.
4.4 Initial fruits in energy conservation and emission reduction in energy —intensive industries

Main energy — intensive industries refer to industries that consume a lot of energy, such as iron & steel,
non — ferrous metals, electricity, petro — chemical, building materials, transportation, and industries
with intensive energy needs and high emission and discharge, such as paper — making, spinning, printing
and dyeing and building materials. These industries take up more than 64% of the total end industrial

energy consumption, and almost half of the total national energy consumption.

The output and scale of many industrial sectors in China occupies the world front rows. The output of
many industrial products such as steel, coal, cement, fertilizer and etc. all rank No. 1 in the world. In
the 11" Five — year Plan, China still registered an apparent trend of heavy industrialization. The growth
rate of heavy industry outspeeded that of light industry. For this reason, the industrial sector remains to be
main energy consumer and main source of pollution emission. The priority and difficulty of energy conser-

vation and emission reduction all lie in the industrial sector.

During the 11™ Five — year Plan period, China has made remarkable achievements in industrial energy
conservation and emission reduction, which contributes greatly to the attainment of energy conservation
and emission reduction goals for the 11" Five — year Plan. For example, during the 11" Five — year Plan
period, energy consumption for power supply has decreased from 367g/kw in 2006 to 335 g/kw. Average
energy consumption per ton steel output of key iron and steel manufacturers has declined from 694kg to
607kg in 2010 with a total of 46. 11 million tce saved. In the non — ferrous sector, energy consumption of

major products has declinced with technique and economic performance improved remarkably.

However, looking into the future, industrialization and urbanization in China shall continue to develop.
The 12" Five — year Plan shall be a critical period for China’s industrialization. People’s consumption pat-
tern shall be upgraded, resulting in increased demand for industrial products. The ratio of heavey indus-
try in China shall remain relatively high. Demand for energy, transportation and raw materials shall in-
crease further. Energy consumption shall be intensified. Consequently, the resource constraints on indus-

trial development shall become more and more severe.
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4.5 Environmental protection shall be more than just end pollution treatment

The extensive growth pattern exerts great pressure on the environment and the environmental issue is be-
coming increasingly serious. Both the central government and ordinary people have come to realize the ur-
gency of this issue. To this end, the government has put into place various policies to curb the emission
of industrial pollutants and made the environmental issue an important economic one to be solved in the
national development planning. The central government has made the construction of resource — saving

and environment — friendly society as a top priority for China’s economic and social development.

Hence, China should speed up its efforts in development energy — saving and environment - friendly in-
dustries and strategic sunrise industries. Investments and policies for such industries should be en-
hanced. With a strategic position in national economic development, these strategic sunrise industries are
of great and profound significance to economic development and national security. They possess the po-

tentiality to become the pillar industry for future economic development of a country.

However, energy conservation and environmental protection industry in China still lies in the medium and
lower stream of international labor chain and takes a weak position in international competition. With a
low industrial concentration rate, such industry has failed to form an industrial chain featurhing labor di-
vision nand coordinated development. Currently, guidance to the development of energy conservation and
environmental protection industry is mainly implemented through lauching of ‘large projects’ or subsidies
for end products. In a bid to boost the development of energy conservation and environmental protection

industry, we should take effective measures to stimulate both its external as well as endogenous growth.

With economic and social progress and the advancement of industrial restructuring in China, the sector of
environmental protection will play an ever more important role in its national economy, and become a sec-
tor that speeds up economic development, improves its quality and brings into the economy more technol-
ogies. Future branches of the sector might include clean technologies, products and environmental pro-
tection services. In addition, the dominant concept in the sector will be “environment industry” or

“green industry” .

4.6 Renewable energy production and clean application of conventional energy will bring
further the restructuring of energy mix

New sources of energy and new energy are similar in expression, but different in their contents. New en-
ergy refers only to new and renewable energy, such as nuclear, wind, solar power and biomass. New
sources of energy cover a broader area, including clean application of conventional energy, such as smart
grid and clean coal. The national “New Energy Industry Plan” has been renamed as the “New Sources of

Energy Industry Plan” , a move signaling the “double track” strategy of supporting the development of new
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sources of energy and promoting reform in conventional energy in restructuring the energy mix in China.

In other words, the renaming implies a quiet shift in China’s energy industry plan in China. The revitali-
zing plan for new energy industry that focuses on wind, solar and biomass power before will be replaced
by a new plan on new sources of energy that covers the whole industrial chain. According to the National
Energy Bureau, the revitalizing plan for new sources of energy that encompasses nuclear, wind, solar,
and biomass power, clean coal, smart grid, distributed energy and new energy for vehicles has been sub-
mitted to the State Council. By October, 2020, an additional investment of ¥ 5 trillion on these sources

of energy is expected to have been made.

4.7 Energy conservation and emission reduction will pressure regions for economic re-

structuring

Comparatively speaking, China has limited supply of resources and energy, which is vastly but unevenly
distributed. In other words, specific resources and energy are concentrated in certain regions. For exam-
ple, the eastern part is rich in offshore oil, gas and wind; the central part produces a lot of coal; the
western part is the base for producing new sources of energy; the northeastern part is the base for produ-
cing conventional energy and rich in oil. Yet energy distribution cannot match the development needs of
localities, the mismatch that entails the constant transportation of resources and energy from one place to

another to meet the needs in economic development.

In terms of regional environment, the three kinds of pollution (water, air and solid waste pollution) have
shown different trends. Generally speaking, water pollution has been getting better over the years, where-
as air and solid pollution are getting worse. In this context, energy conservation and emission reduction
has become a compulsory choice for different regions to address their shortage in resources, transform

their economic development model and restructure their regional economy.

After the unveiling and implementation of measures concerning energy conservation and emission reduc-
tion by the Chinese government, localities have stricken major progress in this regard and significantly in-
creased energy efficiency. Despite of such exciting news, there are still problems across regions. For ex-
ample, industrial structure needs further improvement; energy — intensive industries are continuing their
fast expansion. Particularly after the introduction of policies by the government to stimulate domestic con-
sumption and promote a sound and fast economic development, some localities began again to give green
light to energy — intensive and high — polluting projects; some green businesses suffered decreasing prof-
its, undermining the implementation of projects on energy conservation and emission reduction. All these

problems represent new challenges for the green sector.

During the 11" Five — year Plan period, national polices on energy conservation and emission reduction

11



12 |20V HE T RERHE R RIRE>>>

CHINA ENERGY CONSERVATION AND EMISSION REDUCTION DEVELOPMENT REPORT OF 2011

focus more on the general arrangement of relevant requirements, without taking enough consideration of
uneven social and economic development levels across regions. Hence, while implementing national po-
lices, local governments should take stock of local social and economic conditions and come up with spe-

cific policies that fit local realities.

During the 11" Five — year Plan period, energy consumption and emission reduction in China is mainly
driven by governments at various levels. It is expected that during the 12" Five — year Plan, this mode
shall gradually evolve into a market — oriented one. However, the basic pattern of government dominance
shall remain unchanged. That being the case, it is of realistic significance to analyze energy conservation

and emission reduction in China by regions.

In order to comprehensively compare and analyze the overall effect of energy conservation and emission
reduction by various regions in the 11" Five — year Plan period, in this Report, we construct three com-
prehensive evaluation indexes for regional energy conservation and emission reduction, namely emission
reduction result, degree of effort — making and potentiality tapping. In line with such indexes, we divide

various provinces into four categories.

According to our study, the first category mainly focuses on eastern China, including Beijing, Shanghai,
Jiangsu, Guangdong and Zhejiang specifically. This indicates that among various reigons, eastern China
has done the best in energy conservation and emission reduction. The second category mainly incudes
Tianjin, Hebei, Fujian, Shandong and Hainan in eastern China, Anhui, Jiangxi, Henan, Hubei and
Hunan in the middle part of China, Chongging, Sichuan, Shannxi and Yunan in western China and Hei-
longjiang, Liaoning and Jilin in northeastern China. The third catergory includes Shanxi in the middle
part of China, Guangxi, Gansu and Inner Mongolia in weastern China. The fourth category mainly focu-

ses on western China, including Guizhou, Qinghai and Ningxia specifically.

4.8 Identify investment values on energy conservation and emission reduction in businesses

As the practitioners of energy conservation and emission reduction, businesses have on them clear respon-
sibilities and obligations. The recent policy orientation in China has clearly emphasized the diversification
of participants in developing low carbon economy and the co — investment of private and state — owned
capital. Weak basis in low carbon development, imperfect policy and legal environment and lacking of
supporting currency and financial polices all demonstrate the bumpy road ahead for the sector of energy
conservation and emission reduction in the country. But excitingly, as a major sector for economic transi-
tion, it has received ever more attention. More consensuses have been reached. Particularly encouraging
is the solid improvement in the aspect of financing, which is characterized by the combination of indirect

financing that depends mainly on bank loans and direct financing from the market in the form of equities.
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There are already listed companies in the energy conservation and emission reduction plate of the stock
market, a financing market. Since the introduction of Growth Enterprise Market ( GEM) Board in
China’s capital market in 2009, nearly one hundred small — and — medium - sized enterprises, supported
mainly by private capital, have entered the A — share market. By July, 2010, about 28 of these busines-
ses were involved in different areas of low carbon economy, either in terms of their main business, or
their future orientation. Altogether, they have received a finance of about ¥ 12. 867 billion. To be spe-
cific, the industries they are in and their scope of business cover such areas as new energy, energy con-
servation and environmental protection, smart grid and new materials. These businesses also have their
counterparts in the energy conservation and emission reduction plates on the main boards of Shanghai
Stock Exchange and Shenzhen Stock Exchange. These small businesses have succeeded in utilizing both
the industrial and financial capital, boast sound market performance and have attracted capital

from all corners.

To analyze within the framework of industrial features and investment values, the Report has adopted the
following sub — industry categorization based on the nature of industrial chains: new sources of energy
(wind power, photovoltaic solar power, nuclear power and biomass) , energy conservation ( energy con-
servation from frequency conversion and using waste heat and excess pressure) , environmental protection
(air pollution treatment, waste water treatment and utilization of water resources and solid waste treat-
ment). In each of the category, there are case studies of listed companies in the relevant field. The Re-
port has chosen such an approach to explore opportunities for technology development and investment in
energy conservation and emission reduction in the country, and to judge the future and expect the pros-

pect of the sector.

In a nutshell, the annual Repor: on the development of energy conservation and emission reduction sets
the sector itself as its research subject, gives a general view of the sector, analyzes the status quo for the
sector and environmental protection, and tries to present the realities on environmental protection and new
energy across industries and regions. We hope that this Report can become the most authoritative major

annual blue paper in the sector of energy conservation and emission reduction.

013
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