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Abstract Through collecting and arranging research findings in recent years, connotation, necessity, power mechanism, support system and

foreign experience and implications of low carbon industry are reviewed and discussed. It is believed that future study should continue to follow

up foreign latest research findings. In addition, it should attach importance and strengthen study on economic performance, system and techni-

cal management of low carbon industry.
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1 Introduction

In 1972, the Club of Rome think tank published its book The Lim-
its to Growth, marking that western countries started reviewing
harm brought by industrial civilization at the cost of high energy
consumption and pollution. In 2003, British government issued
Energy White Paper; Our Energy Future — Creating a Low. Car-
bon Economy, initially describing concept of low carbon economy.
Low carbon economy is an economic development model expected
to generate maximal economic output at the minimal cost of natural
resource consumption and environmental pollution. It is character-
ized by advantages of improving people’s living conditions and
quality, providing development space for creation and application
of advanced technology, creating new business opportunities, and
increasing jobs''’. In line with foreign concepts and domestic con-
ditions, many Chinese scholars also proposed explanation of low
carbon economy. Zhuang Guiyang > contended that the low carbon
economy is ecological economy based on low energy consumption,
low pollution, and low emission, with improvement of energy effi-
ciency and adjustment of clean energy structure as essence, and
alleviation of harm of climate change and promotion of sustainable
development as objectives. Feng Zhijun et al. *' believed that low
carbon economy, as a general name of low carbon development,
low carbon industry, low carbon technology, and low carbon liv-
ing, is mainly to tackle harm of carbon-based energy to climate,
and to guarantee sustainable development of social economy. From
the above introduction, it can be known that low carbon economy
is an economic development model that is to prevent harm of cli-
mate change and satisfy sustainable development of human society
at the cost of minimal energy consumption. Since an industry is a
group of economic activities of companies having the same type at-
tribute, it becomes particularly important to promote development
of low carbon industry in the low carbon economy oriented eco-
nomic development model. In this situation, review of researches
on low carbon industry will be greatly significant in both theory

and practice.
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2 Connotation and development necessity of the low
carbon industry

In a narrow sense, the low carbon industry refers to production or
service industry that discharges little CO, in the production
process; in a broad sense, the low carbon industry also includes
service industry providing energy-saving and emission reduction
technologies and relevant industries purifying CO, pollution. Wang
Haixia et al. ") summarized characteristics of new industries in low
carbon economy development model, including having low carbon
feature and potential of energy conservation and emission reduc-
tion, staying strategic position in national economy, manifesting
leading and innovation of technology, and having environment-
friendly and green driving functions. Liu Wenling et al. *’ defined
the low carbon industry by the density of industry, and thought
that low carbon industry is the industry that can realize higher eco-
nomic output at less emission of greenhouse gases, and mainly in-
cludes technology-intensive and knowledge-intensive industries.
Cui Yi et al. ™ stated that the low carbon industry is a group of in-
dustries engaged in research, production and development of ener-
gy conservation and emission reduction products, with reduction of
carbon emission or emission right of carbon as resource, with tech-
nology of energy conservation and emission reduction as basis,
having diversified characteristics of industrial fields. Li Jinhui ez
al.'” proposed that the low carbon industry should include new
industry transformed from high carbon industry through low carbon
processing, production industry with low content of carbon, indus-
try producing low carbon technology, as well as industry engaged
in trade of carbon emission right, and each component has respec-
tive low carbon standard and consists of several enterprises capable
of reaching low carbon standard. With reference to these opinions,
the low carbon industry is mainly characterized by its reduction of
carbon emission with application of state-of-the-art technologies
and management methods, and large-scale and intensive use of re-
sources. In this sense, low carbon industry not only includes new
manufacturing industries which take renewable energy and new en-
ergy as major means of production, but also incorporates modern
agriculture and modern service industries transformed for realizing

conservation of energy and reduction of greenhouse gas emission,
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as well as new trade industries based on carbon emission trading.
After clearly defining concept of the low carbon industry, it is re-
quired to clarify differences between traditional type and low car-
bon type of the specific industry. Take low carbon agriculture as
an example, it refers to agriculture that takes full advantage of car-
bon sink function to minimize carbon emission and to realize low
carbon emission in the whole process of food production. This def-
inition gives prominence to the essence of agriculture, which is the
transformation process of primary energy and resources into foods,
and featuring carbon sink and carbon source. Thus, it not only ex-
pounds the difference in concept between low carbon agriculture
and traditional agriculture, but also shows clear operation basis for
practice of low carbon agriculture™ .

With global integration and deepening of understanding of en-
vironmental problem, utilization, development and acquisition of
energy have become primary factors restricting economic develop-
ment of every country. For China, fostering low carbon industry is
of great significance to promote sustainable development of nation-
al economy and enhancing international competitive power. How-
ever, it shall be noted that low carbon economy is not to limit de-
velopment, but rather stress low carbon development. At present,
China has certain economic strength and most enterprises have
higher capacity of transformation. Thus, it is feasible to take full
advantage of funds, technologies and management mechanism
brought by international cooperation in emission reduction mecha-
nism, to realize low carbon agriculture, low carbon industry, as
well as low carbon living. Chen Wenjie et al."®’ stated that the
key is to push forward development of low carbon industry in the
process of transformation into low carbon economy, because eco-
nomic competition between countries is mainly manifested as fight-
ing of products at international market, while only those products
adopting new carbon innovation technology have competitive pow-
er. Under this situation, advancing development of low carbon in-
dustry is beneficial to transformation and upgrade of traditional en-
ergy-intensive industries and high pollution industries. Besides, it
can expedite the emergence of new technology service industries
engaged in energy conservation and emission reduction and deal
with CO, pollution. Also, it can bring new growth point for econo-

my, and gradually move towards low carbon economy.

3 Power mechanism for development of low carbon
industry

Power mechanism refers to relationship of different levels, motive
force and the process, mechanism and method of their generation,
transmission and interaction, on which a society, region, and in-
dustry relies for movement, development and change, and its es-
sence is to describe intrinsic connection between motive force and

[T Philosophically speak-

movement and development of things
ing, development and change of anything is an interaction of exter-
nal and internal factors, so the development of low carbon industry
also possesses unique power mechanism. Fu Yun et al. """’ summa-

rized power mechanism of low carbon industry as energy demand

and environmental restriction (internal factor) resulted from rapid
economic development, and emission reduction promise made by
international society ( external factor). Bao Jianqiang et al. ™! ex-
plained necessity for developing low carbon industry from the per-
spective of future national competitive power, and brought about
that carbon emission policies of developed countries will influence
economic decisions of developing countries. Liang Zhong' "’ con-
tended that external power for innovation of low carbon industry
mainly includes responding to demands for climate changes, global
industrial structural adjustment, and transformation of China’s in-
dustrial development model, while internal power is primarily stra-
tegic demands for self development and making breakthrough in
technological innovation. Wu Xiaobo et al. "' introduced internal
and external power for cluster development of low carbon industry
internal power includes policy and system innovation in low carbon
management, low carbon technological innovation, and public par-
ticipation mechanism; external power includes carbon tariff and
barrier in international trade, incentive of low carbon economic
policies and effect of market performance. Wang Huanfang et
al. ™, judging from American Clean Energy and Security Act is-
sued by US House of Representatives in 2009 and trade policies in
recent years, concluded that green and technical trade barrier will
force Chinese enterprises to take more powerful measures to reduce
emission ; in the meanwhile external stimulation of government pol-
icies and improvement of public awareness on low carbon con-
sumption will promote development of low carbon industry, which
is being an essential internal power for driving cluster low carbon
development.

Summing up the above ideas, it can be inferred that develop-
ment power of low carbon industry comes from internal and exter-
nal factors. The external power mainly comes from pressure of in-
ternational society on developing countries in emission reduction.
Developed countries force developing countries to undertake the
responsibility for reduction of greenhouse gas emission. They set a
series of trade barriers to limit transformation of developing coun-
tries to low carbon industry. This is manifested in adjustment of
industrial structure to promote low carbon transformation of high
carbon industry and improve environmental conditions. The inter-
nal power primarily comes from improvement of environmental pro-
tection awareness of the public and the growth of low carbon con-
sumption. In addition, the economic system, with fiscal and taxa-
tion system as the major means to control carbon emission and u-
sing market mechanism to promote carbon trade, is also internal

power for development of low carbon industry.

4 Supporting system for development of low carbon
industry

4.1 System support System support is an indispensible ele-
ment for new industry in starting stage. Wang Wenjun et al. el
believed that it is firstly required to formulate the state low carbon
economic development strategy, evaluate carbon emission intensi-

ty, and on the basis of this it may be feasible to support low car-
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bon industry. Wu Wensheng et al. '’ had similar opinions, and
advocated that government should make plan for future low carbon
industry structure, support low carbon industry through taxation
reduction or exemption, and financial support, and foster proper
market mechanism suitable for low carbon development of high
carbon industry. Gao Yu et al. '™ stated that proper industrial
policies will be favorable for pushing forward low carbon economy,
and proposed a few shift of industrial policies from structural poli-
cies to organizational ones, from market displacement policies to
market cultivation policies, and from traditional industrial policies
to new industrial policies. The above opinions show that formula-
tion of relevant policies at macroscopic level and cultivation of en-
terprises at microscopic level reflect support of formal system for
low carbon industry. Moreover, function of informal system should
not be neglected. Chen Xiaochun'"”', and Pang Jing et al. "’
from the perspective of consumption guidance and public welfare
propaganda, claimed that cultivating low carbon awareness of the
public is an incentive under the informal system, under which in-
crease in demands for low carbon products will indirectly guide en-
terprises to transform to low carbon type.

4.2 Industrial cluster Industrial cluster, as Alfred Marshall
defined, is geographical concentration of industries that enterprises
within can cooperate with high efficiency and have complementary
advantages. Based on this theory, some researchers think that it is
possible for low carbon industry to bring about cluster effect. Jin
Yueqin et al. "*" | present a concept of building pilot zone of low
carbon economy; Bian Jihong™' further segmented models of low
carbon industrial clusters and believed that it is feasible to estab-
lish industrial system cycle through simulating the food chain of "
producer — consumer — decomposer" in natural system, and set
up ecological industrial practice park by technical means of closed
cycle of matters and multi-level utilization of energy. Thus, it
shows that the original though of low carbon industrial spatial dis-
tribution is low carbon development of agriculture. Under the
guidance of this thought, Poyang Lake ecological economic zone
becomes a model example of low carbon industrial cluster for effec-
tively controlling and reducing emission of pollutants and increas-
ing resource utilization efficiency' ™.
4.3 Technological innovation
Alois Schumpeter firstly introduced the concept of technological

Austrian economist Joseph

innovation. He argued that both the innovation of production tech-
nology and change of production method promote economic devel-
opment. With acceleration of innovation of new technologies in
new energy fields, low carbon economy will gradually take the
place of traditional high emission development model, while the
new technologies appear just because the market provides profit
mechanism for such technological innovation'™'. Wang Xiwei et
al. ™' analyzed knowledge innovation path for evolution of indus-
trial technological chain in low carbon economy, and pointed out
that both organization individual and organization itself will con-
duct research on low carbon, and spontaneously carry out inven-
tion of low carbon technology and knowledge creation, to realize
large scale application of low carbon technology in the process of

experience accumulation. This statement indicates that innovation
of low carbon technology advances in spiral form, technological in-
novation organized by enterprises is the everlasting motive force for
development of low carbon industry. However, the power mecha-
nism has manifested importance of both internal and external
forces for promoting development of low carbon industry. If com-
bined with technological innovation, technological innovation of
low carbon industry will inevitably have market demand and supply
that agree well with each other. Based on these, Sheng Jichuan et
al. ' declared that low carbon technological research and devel-
opment are mutually connected with low carbon business opportu-
nity. Specifically speaking, it is required to give prominence to
cultivating market mechanism for low carbon technology, and sup-
porting development of enterprises engaged in research and devel-
opment of energy conservation, emission reduction and pollution
mitigation. Enterprises should constantly upgrade their technolo-
gy, enhance international cooperation, and introduce advanced
low carbon technology. Only through these can it better provide
technological support for development of low carbon industry.

4 Foreign experience and implications
Developed countries have accumulated valuable practice experi-
ence in low carbon economy and low carbon industry. Chinese re-
searchers have made a few summarization. Fu Xueliang et al. ™"
found that developed countries promote optimal allocation of mar-
ket resources mainly via controlling type and market type policies.

The United Kingdom is the representative of countries adop-
ting market type policies. It mainly takes three kinds of incentive
measures. (1) Imposing the climate change levy, primarily for
maximizing energy utilization efficiency and minimizing negative
impact; (2) Setting up independent Carbon Trust funded by gov-
ernment and operating in corporate model, aiming to reduce CO,
emission and capture business opportunities of low carbon technol-
ogies; (3) Launching the greenhouse gas trade plan, intended to
provide motive force for enterprises to conserve energy and reduce
emission ™

By contrast, Japan and the United States are representatives
of countries adopting controlling type policies. As the sponsor and
advocator of Kyoto Protocol, Japan attaches great importance to
development of low carbon economy, and promulgated Basic Law
for Promoting the Creation of a Recycling — Oriented Society and
Law for the Promotion of Effective Utilization of Resources to pro-
vide legal basis and guarantee for effective promotion of low carbon
economy ™. The United States passed Energy Policy Act in 2005,
stipulating the implementation of tax reduction for photovoltaic in-
vestment; in 2007, it passed Energy Independence and Security
Act, setting investment amount of clean energy technology and en-
ergy efficiency technology; in 2009, it issued American Recovery
and Reinvestment Act and American Clean Energy and Security Act
to promote development of renewable energy industries. Apart
from legislative policies, American government also takes inclined
policies for low carbon industries in budgetary funds to energetical-
ly support development of new low carbon industries ™. Foreign

successful experience proves that the development of low carbon
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industry requires great support of government in legislation, policy

making, administrative and financial and many other aspects.

5 Conclusions

Since the concept of low carbon economy was put forward in 2003,
both foreign and domestic low carbon industries are staying at early
stage, relevant researches do not have a complete framework, and
there are no established research methods and paths, therefore
most researches are discussed from macro-economy, industrial
structure and policy planning, and it is basically manifested as
qualitative research and lack of quantitative research. In view of
these, we recommend taking following measures: (1) Keeping
track of latest findings of low carbon research and drawing up ex-
perience from them to analyze problems in the development of low
carbon industry in China, and guide development of low carbon
industry; (2) Stressing researches on economic performance of
low carbon industry, and taking specific industry as starting point
to study economic performance of industry in the process of low
carbon development, so as to clearly understand power source for
development of low carbon industry; (3) Strengthening researches
on system field, especially industrial policies. Currently, develo-
ping low carbon industry needs policy support. Thus, research on
formulation and implementation effect of systems is helpful for
grasping gain and losses in the development process of low carbon
industry; (4) Enhancing researches on technological manage-
ment. Technology is important support for low carbon industry, so
technological innovation and scientific management can provide

powerful motive force for development of low carbon industry.
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