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Analysis on Status of Developing Low Carbon
Economy and Selection of Evaluation Index in
China

Peixiao Qi ¢ & Pro. Xiaoyan Hao °

Abstract - With the process of industrialization and
urbanization accelerating, climate warming caused by CO,
produced by lots of fossil fuels consumption has been more
and more serious, so developing low carbon economy has
become a new economic model. Based on historical data and
the background of low carbon economy, this paper firstly
expounds the status of China's low carbon economy and
secondly sums up existing problems according to the actual
situation and gives a basic model of developing low carbon
economy in China. Finally, this paper establishes an index
system of evaluating the comprehensive level of low carbon
economy according to the status of China’s low carbon
economy and the principles of selecting index.

Keywords : China, low carbon economy, status and
development model,; selection of evaluation index.

I. [NTRODUCTION

ith the China’s economy rapidly growing and
Windustrialization and urbanization accelerating,

climate changes caused by a large number of
fossil fuels consumption has brought about serious
losses of social and economic development. Thus, for
China, developing low carbon economy is a only way to
achieve sustainable development.

Kyoto Protocol promulgated as a legislation in
1997 referred to “Low Carbon” for the first time in human
history. After that, every country in the world has been
starting to strive to solve global climate problem while
they develop their economy. China attaches great
importance to global climate changes as the second
largest energy producer and also the second largest
emitter of carbon dioxide and has successively
promulgated three programmatic documents: Outline of
Nation's  Long-term  Scientific and  Technological
Development Plan, National Assessment Report on
Climate Change and the Eleventh Five-Year Plan of
State  Environmental  Protection and clearly has
proposed that it is very essential to put the energy and
environmental protection issues etc. on the first position
of scientific & technological development. Soon after,
China has formulated National FProgram on China’s
Response fo Climate Change, which manifests China’s
efforts of developing low carbon economy.
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In 2006, Stern Report written by Nicholas Stern,
a former chief economist in World Bank, indicated that
1% inputs of GDP per year will make the world avoid
5%-20% losses of GDP per year in future (Chen Ying,
Pan Jiahua & Zhuang Guiyang, 2007, pp.114-119).

In 2005, according to International Energy
Agency (IEA) statistics, the global CO, emissions was
about 27.136 billion tons and 99.7% were from the
burning of fossil fuels, of which China accounted for
18.8% (IEA, 2006).

In 2007, the fourth assessment report of IPCC
showed that the main source of greenhouse gases was
the burning of fossil fuels, which had led to the result:
the proportion of CO, emissions in the total carbon
emissions was nearly 95.3% in 2004 (excluding CO,
increase caused by deforestation and reduction of
biomass). In this year, China’s consumption of coal was
about 2.3 billion tons, CO, emitted by carbon-based
fuels was 5.43 billion tons, its ranking was No.2 around
the world. Besides, compared with other countries,
carbon emissions intensity per GDP (that is CO,
emissions per economic outputs) in China is very high.
In 2002, the intensity was 605 tons/million GDP U. S.
dollar, this number was 1.86 times of India, 1.69 times of
Japan and 1.6 times of developed countries in Western
Europe (shown in Table 1). Svante Arrhenius, a Nobel
laureate, had predicted the greenhouse gases (mainly is
CO,) concentrations will reach 550 PPM by 2050, it will
disrupt delicate balance of natural ecosystem.
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Table 1 : CO, intensity of major countries in the world (or areas) from 1970 to 2025 (Unit: t/million GDP USD, USD in

2000)
Countries or Historical data Forecast data mean
Areas 1970 1980 1990 2002 2010 2015 2020 2025 1990-2002 2002-2025
China 2560 1943 1252 605 570 500 436 375 -4.4 2.1
India 286 312 346 324 272 242 212 185 0.4 2.4
America 1117 917 701 571 501 459 423 393 -2.1 -1.6
Canada 1046 883 691 612 562 527 495 481 1.7 -1
Japan 627 497 348 359 310 291 274 259 -1.7 -1.4
Western 695 | 624 | 471 377 | 333 | 307 | 281 264 1.9 15
Europe

Data source : The Energy Information Administration (EIA), International Energy Outlook 2005 (IEO2005)

The term “Low Carbon Economy” first appeared
in the UK Energy White Paper (a government
document): Our Energy Future. Creating a Low Carbon
Economy, this book pointed out low carbon economy
can gain more economic outputs and also create
opportunities for development, application and export of
advanced technology through less consumption of
natural resources and less environmental pollution (Li
Huifeng, 2010, pp.40-42). Therefore, low carbon
economy is a economic development model whose
characteristics are lower energy consumption, lower
pollution, lower emission and higher performance,
higher efficiency, higher benefit. It is the fifth industrial
revolution after steam engine, electrification, atomic
energy space technology and new energy and also the
game rules of ecological civilization society in future
(Fan Dejun). It will be bound to profoundly affect the way
of production and life in today’s and future society. For
China, “low carbon” is a new growth point and turning
point to develop its economy much better and also a

emerging power to further achieve sustainable
development,  which  has  important  practical
significance.

Thus, how to better develop low carbon

economy has become a greatly significant issue of
developing economy stably which China and even the
world are facing.

II. THE RESEARCH STATUS OF Low CARBON
EcoNOMY IN CHINA

With  low carbon age coming closer,
competition among countries must be accompanied by
competition of low carbon technologies. As the largest
developing country, China is being faced with a major
task of economic development, energy and climate
changes.

Scholars He Juhuang, Shen Keting etc. (2002,
pp.39-47) pointed out that too early decreasing CO,
emissions will certainly affect China’'s economic
development. Chen Wenying, Gao Pengfei etc. (2004,
pp.744-747) also pointed out that when the carbon
reduction rate is 0%-5%, the loss rate of GDP is 0%-
25%. Wang Zheng, Li Huaqun etc. (2007, pp.3718-3726)

studied the relationship between reduction of CO,
emissions and China’s economic development by
establishing model. Jin Hongguang and Zhang
Xiaosong (2007, pp.27-36) expounded integrated
energy systems theory on controlling carbon dioxide by
applying Energy System Integration Method. He Jiankun
(2009, pp.46-50) thought that the key to developing low
carbon economy is low carbon technology innovation,
such as developing carbon sequestration technique and
technological innovation about coal-based liquid fuel,
and forms industrial system as soon as possible.

Zhuang Guiyang (2005, pp.79-87) thought the
essence of low carbon economy is energy efficiency
and clean energy structure, the key is to enhance
energy technological innovation and institutional
innovation. Pan Yue (2009) proposed that it is important
to develop low carbon energy technologies and
establish low carbon development and consumption
patterns. Bao Jiangiang (2007, pp.91-94) pointed out
carbon emissions will become a new mark to measure
human’'s economic  development pattern.  Zhou
Hongchun (2009, pp.65-68) thought developing low
carbon economy need to optimize the industrial
structure and build low carbon city. Ren Li (2009, pp.47-
50) proposed a number of measures about how to
develop low carbon economy, such as adjusting the
industrial structure and energy consumption structure,
strengthening low carbon technological & institutional
innovation, establishing a carbon trading market and so
on. Sun Gefei (2010, pp.9-10) pointed out that how to
change industrial structure, adjust attracting-investment
strategy, enhance low carbon technological innovation,
establish a carbon trading market and so on has
become problems of China’s sustainable development
that are to be solved.

Jin Yuegin (2009, pp.100-101) pointed out that
low carbon economy is a new economic development
model, China’s strategy and technological innovation
should be well prepared for transition. Li Huifeng (2010,
pp.40-42) summarized the progress of low carbon
economy at home and abroad, analyzed the
development status of China’s low carbon economy and
severe challenges China faces and proposed the
general frame of China’s low carbon economy model



and implementation strategy. Cheng Wandu (2008,
pp.33-37) pointed out “carbon finance” directly related
with the low carbon economy has begun to appear and
rapidly develops, which has brought great development
opportunities for the world’s financial businesses. Wang
Li (2009, pp.17-21) thought that China must quickly
establish the policy & legal system which is conducive
to the development of low carbon economy. Wang Lijin
and Yi Qihong (2010, pp.16-19) also thought the
government should improve laws and regulations in
order to provide system specification and security for
the development of low carbon economy, promote the
adjustment of economic development mode and
economic structure, make efforts to save energy and
reduce emissions and improve energy efficiency,
develop clean energy and optimize energy structure,
increase carbon sequestration and actively advocate
low carbon life-style.

Hu Angang etc. ( 2008, pp.26-28) expounded
“Green Cat” mode of low carbon economy and
proposed development strategy of low carbon
economy. Niu Wenyuan'’s research (2009, p.19) showed

that low carbon economy is a newly economic growth
point of social & economic development. Wu Xiaoging
etc. (2008, p.5) proposed that China should study and
formulate national strategies of low carbon economy as
soon as possible. Liu Xiliang (2009, pp.26-27) stressed
low carbon economy is a rational cognition about
harmonious relationships of human and nature, human
and society and human and human. Wu Xiaojiang
(2008, pp.19-22) also stressed that low carbon economy
is a national sport and people must form a low carbon
life-style.

China attaches great importance to climate
changes and has carried out lots of research work. In
addition to representative studies above, Tsinghua
University's Institute of Nuclear Energy Technology
(INET) had studied the scenario of China’s social &
economic development, energy consumption and CO,
emissions in 2030 by using energy system optimization
model (the year of 1990 as the base year) in Climate
Change Country Study Report in 1996. The result is
shown in Table 2.

Table 2 : The baseline scenario of social and economic development, energy consumption and CO, emission in

China
1990 2010 2030
Population (one billion persons) 1.1433 1.386 1.560
Urbanization (%) 26.4 42.4 58.4
GDP (a hundred million, price in 1990) 17681 99010 317486
GDP per capita (USD/person, price in 1990) 324 1495 4257
Industrial structure
Agriculture 28.4 18.0 14.0
Industry 43.6 42.0 39.0
Services 28.0 40.0 47.0
Total demand of primary energy (MtCeq) 987 2235 3685
Energy structure (%)
Coal 75.7 72.3 65.3
Petroleum 17.0 16.2 15.0
Natural gas 2.1 3.8 52
Hydro-energy 5.1 5.6 6.5
Nuclear energy 0.0 1.9 6.6
New energy 0.1 0.2 1.3
Elasticity ratio of energy consumption 0.47 0.46 0.40
Saving rate per year (%) 4.8 4.0 3.4
CO, emissions from energy consumption (MtC) 567.2 1319.7 1980.8

Information source . China Climate Change Country Study Group, 2000.

For the current literature, research on China’s
low carbon economy mainly focuses on six aspects: (1)
the relationship between CO, emissions and China’s
economic growth; (2) study on technological innovation
of low carbon economy; (3) importance and strategic
choice to develop low carbon economy; (4) model of
low carbon economy and financial support; (5) legal
protection, institutions and norms about low carbon
economy; and (6) conversion in consumption pattern
and developing low carbon economy. However, the
literature about how to evaluate low carbon economy

development level is very few, so author studies the
evaluation index system.

[11. ANALYSIS ON EXISTING PROBLEMS AND
DEVELOPMENT MODEL

In recent years, China’s advanced productive
forces have been greatly improved. In 2007, energy
consumption per GDP was lower 3.27% than 2006,
chemical oxygen demand and SO, emissions both fell
at the same time for the first time, compared to 2006,
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decreased by 3.14% and 4.66%. According to USA
Energy Agency’s forecast, in 2020, carbon emissions in
China will be more than the United states and reach
8.145 billion tons, by that time, China will become the
world’s largest carbon dioxide emitter (Li Huifeng, 2010,
pp.40-42). China’s president Hu Jintao put forward a
proposition: “develop low carbon economy, research
and develop low carbon energy technology, promote
the development of carbon sequestration technologies”
in  APCE Meeting in September 2007. Before
Copenhagen Meeting, China’'s government promised:
by 2020, China’s carbon emissions will fall to 40%-50%
of 2005 (Wang Lijin and Yi Qihong, 2010, pp.16-19).
Therefore, to accomplish this challenging goal,
developing low carbon economy is the only way. But as
the largest developing country, developing low carbon
economy in China is bound to be a great challenge.

a) Existing problems

First, energy consumption structure of coal-
dominated is a major issue that China is facing in order
to develop low carbon economy. Reserves of petroleum
and natural gas in China only account for 1.3% and
1.2% in world’s total reserves. As the main energy,
reserves of coal is 114.5 billion tons, accounting for
11.02% in world’s total reserves, its proportion is up to
70% in energy structure, but the greenhouse gas
emissions caused by coal is about 80%. And China’s
extensive mining model makes resources waste
seriously and the utilization rate is low efficiency. The
total utilization rate of energy of China is around 33%,
lower about ten percentage points than developed
countries (Wang Lijin and Yi Qihong, 2010, pp.16-19).

China has been the world’s largest coal
consumer and the second largest petroleum consumer,
the petroleum depends on foreign is up to around 50%.
For a long time, China’s technological system on the
basis of coal, petroleum etc. fossil energy and
technological innovation and institutional innovation
based on that system make China form a * Carbon
Lock-in” state (Sun Gefei, 2010, pp.9-10).

According to China’s energy conditions, by
2020, the proportion of coal will still keep above 60% in
energy structure. Natural gas’ CO, emission coefficient
is only equivalent to 60% of coal’s, so the proportion of
coal consumption is bigger, the intensity of CO,
emissions is higher, which will make the feature of “ high
carbon” very obvious in the process of economic
development in China.

Second, China’s industrial structure exists
unreasonable phenomena. China’s mainstay economy
is still secondary industry, services industry is
comparatively lagging behind, thus, this industrial
structure is extremely unfavorable. According to related
statistics, China’s energy intensity increased to 4.77 ton
of SCE /10000 yuan in 2007 from 4.21 ton of SCE/10000
yuan in 2001, energy consumption level is higher and
higher (Li Huifeng, 2010, pp.40-42).

From 1990 to 2003, China's GDP growth
accounted for 10% in the world, but energy
consumption growth accounted for 27% and
greenhouse gas emissions growth accounted for 34%
(Huang Dong and Li Huaixia, 2009, p.48). In 2007, the
proportion of coal in primary energy was only 27.8% in
the world, coal consumption ratio in most developed
countries were less than 20%, but coal consumption
ratio in China was up to 69.5% (Du Feilun, 2009, p.30).
So China’s “high carbon” structure is a great challenge
to the development of low carbon economy.

Third, China is being in a extraordinary period of
rapid development of industrialization, urbanization and
modernization, which makes lots of high-carbon gases
emissions difficultly avoid. As the largest developing
country, China’s theme is still development in half of the
21% century, much more infrastructure makes energy
demand increasing. Total energy consumption in 2007
rose to 2.656 billion ton of coal equivalent from 1.386
billion ton of coal equivalent in 2000, the average growth
rate per year was 9.7%. By 2020, total energy demand
will reach above 5 billion ton of coal equivalent (Li
Huifeng, 2010, pp.40-42). In this period, market shows a
seller's market characteristic, so enterprises are less
aware of low carbon economy technological innovation
and product innovation, these phenomena further
aggravate China’s energy demand and “high carbon”
feature.

Fourth, New China established is not a long
time, so comparatively backward total technological
level also hampers low carbon economy development.
At present, China's energy production & utilization,
industrial  production  technology, technological
innovation & development capacity and manufacturing
capacity of key equipment have a wide gap compared
with developed countries. Strictly speaking, China’s
market economy started from 1992, only 18 years until
2010, own capital accumulation is not sufficient, so
China must make efforts to increase opening-up to
attract foreign investment. It was estimated that
calculated by GDP in 2006, China needs 25 billion USD
funds every year in order to step into “low carbon” from
“high carbon”.

Based on above four aspects, author thinks
China needs to establish a low carbon economy
development model which adapts to its own situation
and a index system which obijectively evaluates its low
carbon economy development level.

b) low carbon economy Development model

Considering existing problems of developing
low carbon economy in China, the scholar Li Huifeng
(2010) thought China’s low carbon economy model is
different from free-market economic model and
environmental governance model absolutely controlled
by government but an interactive model which
government, market and micro-economic subjects
(enterprises and residents) participate together. Shown
in Figure 1.



The target of low carbon economy model

A

T

Government:

Formulate strategies,
plans, legal supervision
system etc..

Enterprises and residents:

Production pattern with low
carbon (e.g. upgrade
energy-saving technology,

promote reduction capacity

and develop low-carbon
products) and lifestyle with
low carbon.

A

Market:

Create carbon emissions
trading market system
with Chinese
characteristics and
promote the development
of China’s low-carbon
technologies and

industries.

Figure 1. Low carbon economy model in China

However, author thinks China’s low carbon
economy model should be a linkage model which
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Figure 2), and the status and role of government, micro-
economic subjects and market should not be a simple

makes government be at the centre and micro- linear parallel relationship shown in  Figure 1.
economic subjects and market be two wings (shown in
> The target of China’s low carbon economy <
Government decision-making
T m
D D
D . D
= . Direct Direct o
D Guide Control Guide 5
™ le Supervise N
Market system Guide . Micro-
construction economic
- subjects
Promote and Feedback

industries.

Figure 2 The basic model of developing Low Carbon Economy in China

the model

First, in
government need to guide and direct market system
construction and micro-economic subjects behavior and
also must formulate low carbon economy strategies,
plans and related legal systems to supervise and control
low-carbon market in order to make the market stably

Create carbon emissions trading
market system with Chinese
characteristics and promote good
development of China’s low-
carbon technologies and

shown

Enterprises’ production pattern
with low carbon (e.g. upgrade
energy-saving technology,
promote reduction capacity and
develop low-carbon products) and
residents’ lifestyle with low carbon.

S
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in Figure 2, and orderly develop. At the same time, low-carbon
market and micro-economic subjects provide timely
feedback to government. This interactive and linkage
model can make the low carbon economy development [l

more effective.
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Second, low-carbon market system should
include the carbon emissions trading market with
Chinese characteristics which  promotes  better
development of low-carbon technologies and industries
and purposefully guides low-carbon awareness and
behavior of micro-economic subjects. At the same time,
micro-economic subjects provide timely feedback to
market system to make the low-carbon market system
further improve and develop.

Third, “visible hand” and invisible hand” both
together guide micro-economic subjects to approach to
low-carbon patterns to make enterprises upgrade
industrial energy-saving technologies and form the low-
carbon technological development and innovation
system. Besides, developing low-carbon products plays
an important role in guiding consumers’ lifestyle with
low-carbon.

The model shown in Figure 2 more greatly
emphasizes the force formed by government, market
and micro-economic subjects and breaks the shackles
that overemphasizes government’s role. They of three
can promote and coordinate each other.

In order to implement the linkage model, some
effective strategies must be formulated:

1. Government need to actively “digest and absorb”
the development concept of low carbon economy
and formulate the national strategy and
corresponding legal security system as soon as
possible. At the same time, government also
strengthens international cooperation and leans
from  foreign experience in  environmental
regulations. Considering the pressure of RMB
appreciation and the rising prices of raw material,
China’'s  manufacturing should concentrate on
upstream industrial chain (strategic decision-
making, R&D, etc.) and downstream industrial chain
(brand-building, customer service, etc.) and transfer
the middle parts to surrounding low-cost countries
to resolve financing obstacles etc.. Besides, all local
governments must do “carbon budget” from now
and consider the income & expenditure of funds
and carbon emissions and absorption.

Article 22 in the Central  Authority
Recommenaations on Formulating the Twelfth Five-Year
Plan says that actively responding to global climate
change, greatly reducing energy consumption intensity
and CO, emissions intensity as binding indicators and
effectively controlling greenhouse gas emissions.

2. Establishing a carbon trading market in China by
using of market mechanism. Kyofo FProtocol
establishes  three  compliance  mechanisms:
Emissions Trading (ET), Joint Implementation
Mechanism (Jl) and Clean  Development
Mechanism (CDM). These three mechanisms’
purpose is to try to transfer and trade carbon credits
among countries as a commodity, the transaction
object is the remaining carbon credits. And the

ultimate means to obtain the remaining carbon
credits is to use of low-carbon technologies, but
low-carbon technology innovation and progress
need to use of market incentives.

At present, only Beijing, Tianjin and Shanghai
have established environmental trading agencies but
still in the primary stage and not real financial
transaction platform. Establishing the carbon trading
market can attract more international forces to
participate in China’s Clean Development Mechanism
Project and businesses also can profit through the sale
of carbon emission rights.

3. Enterprises and residents need to advocate low-
carbon production, life and consumption patterns.
Low carbon is an effective way of consuming less
resources and improving the  ecological
environment and also a new way of life. Now, some
commodities in the supermarket are clearly marked
“carbon footprint” (carbon emissions label), which is
the most widely labeling system in developed
countries. China also should establish this labeling
system as soon as possible to advocate low-carbon
lifestyle of “reasonable material consumption”.

4. In order to develop low carbon economy, China also
must develop clean energy, e.g. solar energy, hydro
energy and nuclear energy etc.. Statistics show
China’s nuclear power generating capacity was 68.4
billion kwh in 2008, compared with thermal power
generating capacity by coal, reducing CO emissions
more than 80 million tons. Developing new energy
and optimizing the energy structure are significant
measures to gradually change the coal-dominated
energy structure. In addition, China need to
enhance forest carbon sequestration capacity (Wen
Jiabao, 2009) (Forest carbon sequestration is that
forest eco-system absorbs CO, in the atmosphere
and fixes CO, in vegetation or soil which excludes
CO, released into the atmosphere by soil &
vegetation-themselves respiring). Forest is a huge
storage of CO,, increasing 1% of forest cover can
absorb and fix carbon 60 million tons to 710 million
tons.

Wang Yan and Li Quanxiu (2009) thought based
on the practical needs of economic development, the
natural carbon sequestration activities driven by
agriculture, forestry and other land use (AFOLU) will
become an extremely important topic of developing low
carbon economy on condition that carbon emissions
caused by fossil fuels still inevitably continue to increase
all over the world. Pan Jiahua, Zhuang Guiyang and
Chen Ying (2003) thought the reduction capacity of
China’s forest carbon sequestration exists regional
differences, however, if there is financial security, its
reduction potential will be huge.



Table 3 . The reduction potential and cost of forest carbon sequestration in China

Reduction methods of carbon Reduction potential of carbon sequestration Input cost of per ton carbon
sequestration (tC/hm?) (USD)
North and Northwest in China
Blockade mountains and cultivate trees 13.0 1.3
Artificial fast growing forests 55.0 1.3
Agr|cu|t_ural|zat_|on ar_1d forestry 150 163
industrialization
South, Southwest and Northeast in China
Blockade mountains and cultivate trees 13.9 3.5
Artificial fast growing forests 71.0 5.0
Agncult_urahzat_mh ar_wd forestry 6.0 98
industrialization

Notes : (1) The reduction potential of carbon sequestration is permanent carbon storage capacity; (2) Carbon input
cost is the investment calculated by discounting in two to three years in early time of blockading mountains and

cultivating trees.
Information source . Sathaye and Ravindrana, 1998.

EsTABLISHING THE Low CARBON
EcoNOoMY EVALUATION INDEX SYSTEM

V.

a) The principle of selecting indexes

These selected indexes must be able to
objectively evaluate the China’s low carbon economy
development level, so selecting indexes must follow
necessary principles and consider some major factors
affect China’s low carbon economy development.

These necessary principles are included: (1)
conform to the objective laws and development
requirements of low carbon economy to provide
objective evidence for scientific decision-making; (2)
consider the comprehensiveness of these selected
indexes to include enough information; (3) conform to
the logic and hierarchy when selecting indexes to reflect
the major characteristics and the development trends of
low carbon economy; (4) according to the dynamic
principle of low carbon economy development, these
selected indexes can be made the timely adjustment
with economic and social development but must be
relatively stable in a certain period. So these indexes
can reflect the status and the dynamic changes of low
carbon economy development; and (5) these selected
indexes can be well quantified to qualitatively and
quantitatively analyze.

b) Selecting indexes

When selecting indexes, author mainly
considers the source of CO, emissions. CO, comes
mainly from the burning of fossil fuels. Based on data in
2005, China’'s primary energy consumption was 2.2
billion ton of SCE, of which the proportions of coal,
petroleum, gas and hydro-power were 68.7%, 21.2%,
2.8% and 7.3%. The estimated CO, emissions reached
5.1 tons, of which about 50% came from energy
conversion sectors (main power sector), about 35%
came from industrial setcors, about 15% came from

agricultural sectors, transport sectors, services and
residents living. According to /EA CO, Emissions Report
of 2009, in 2007, the proportions of CO, emissions
coming from different emission sources were 41%
(thermoelectricity), 23% (transport), 20% (industry), 10%
(other sectors including business sectors, public service
agencies and other energy sectors) and 6% (residents
living).

Indexes evaluating low carbon economy
development level in /EA CO, Emissions Report of 2009
and usually used by scholars in other countries
generally include the proportion of clean energy in
primary energy consumption, carbon-productivity level,
elasticity of carbon emissions, carbon emissions level
per capita, technological level, import & export trade
and so on.

Based on the above analysis, author divides
indexes into three levels: the first level index is the low
carbon economy development level; the second level
indexes include energy structure, transport sector
support, industrial development level, agricultural
development level, technological level and resident
lifestyle; the third level indexes include 28 items (shown
in Table 4).
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Table 4 : The evaluation index system of low carbon economy development level

The first level

) The second level index
index

The third level index

Energy structure

The proportion of clean coal in total coal energy

The proportion of new energy and renewable energy in total energy

The proportion of fossil energy in total energy

The utilization efficiency of total energy

Transport sector support

The proportion of new energy vehicles in all vehicles

The proportion of buses in all vehicles

The proportion of private cars in all vehicles

The proportion of walking and cycling in all people

Carbon emissions of motor-vehicles per 10,000 km

Industrial development level

Carbon emissions of industries per 10,000 yuan GDP

The low-carbon transformation rate of traditional industries

The proportion of high-tech industries’ GDP

The proportion of environmental protection industries” GDP

The proportion of renewable energy industries’ GDP

Agricultural development
level

The coverage rate of vegetation

Carbon emissions per unit area

The universal rate of good varieties

The usage rate of pesticides and fertilizers

Technological level

The proportion of expenditure on R&D funds in GDP for developing
low-carbon technologies

Efficient energy-saving technology level

High-performance electric power storage technology level

Heavy pollution industries’ clean production technology level

CO, capture and sequestration technology level

|[eA8| Jusawdo|eAdp AWOUOOS® UOQIED MO

Resident lifestyle

Each household carbon emissions per year

The level of low carbon awareness

The proportion of residents with low-carbon travel

The usage rate of energy-saving products in home appliances each

household

Community energy-saving service management system

c) Calculating low carbon economy development level

Author chooses the formula (1) to calculate the
China’s low carbon economy development level. The “L”
(Level) means low carbon economy development level,
SO

L=2oy;. (1)

In formula (1), a; means the weight of each
index, I; means index value without dimension; “i"
means the serial number of the second level index, “j”
means the serial number of the third level index.

The weight of each index can be calculated by
Principal Component Weights Definition or Delphi

Method (must consult 15-20 experts at least).

V. CONCLUSION

By summing up the previous research
achievements, author improve the China’s low carbon
economy development model and establish the
evaluation index system which can evaluate China’s low
carbon economy development level and provide a
general calculation method. Besides, considering
China’s actual situation, further improving the statistical
methods and unifying the assessment criterion are very

©2011 Global Journals Inc. (US

important, which makes the evaluation system more
scientific and objective.

In short, as a newly economic development
model, low carbon economy is the only way of achieving
sustainable development for China. But in practice,
government, market and micro-economic subjects must
coordinate each other in order to achieve a win-win for
China’s economic development and low carbon goal.
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