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Preface

A university campus, if it holds no intellectual activities or possesses no ac-
ademic atmosphere, no matter how physically beautiful or modern it is, it would
be spiritually desolate and barren. In fact, the earliest historical European uni-
versities started from academic learning. The relationship between a university and
the academic learning cannot just be interpreted literally, but more importantly,
it should be set on the ideas and academic learning which are the so — called
sources of the energy and vitality of all universities.

Zhongnan University of Economics and Law is a high education institution
which enjoys rich academic atmosphere. Having the academic germs seeded by
such great masters as Fanwenlan, Jiwenfu, Panzinian and Mazhemin, genera-
tions of scholars and students in this university have been sharing the favorable
academic atmosphere and making their own contributions to it, especially during
the past fifty years. As a result, at the beginning of the new century when a new
historical new page is turned over with the combination of Zhongnan University of
Finance and Economics and Zhongnan University of Politics and Law, the newly
established university has sets its developing strategy as “Making the University
Prosperous with Academic Learning; Strengthening the University with Scientific
Research” , which is not only a historical inheritance of more than fifty years of
academic culture and tradition, but also a strategic decision which is to lift our
university onto a higher developing stage in the 21st century.

Our ultimate goal is to make the university prosperous and strong, even
through our struggling process, in a greater sense. We tend to unify the destina-
tion and the process as to combine the pursuing process of our magnificent goal
with the practical struggling process. The youth’s Academic Library of Zhongnan

University of Economics and Law, funded by the university, is one of our specif-
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ic measures.

The guideline or academic theme of this library lies first at promoting the
publishing of selected academic works. By funding them, an academic garden
with high — quality fruits can come into being. We should also make great efforts
to form the awareness and atmosphere of selected works and improve the quality
and standard of our academic productions, so as to make our own contributions in
developing such fields as finance, economics, politics, law and literate humani-
ty, as well as in working out solutions for major economic and social problems fa-
cing our country and the Communist Party. Secondly, our aim is to form some ac-
ademic teams, especially through funding the publishing of works of the middle
— aged and young academic cadreman, to boost the construction of academic
teams and enhance the strength and standard of our academic groups. Thirdly, we
aim at making a specific academic field of our university. By funding those aca-
demic fruits which have some original or innovative points in their ideas, meth-
ods and views, we expect to engender our own characteristic in scientific re-
search. Our final goal is to form an academic school and establish an academic i-
dea system of our university through our efforts. Thus, this Library makes great
emphases particularly on the middle — aged and young people, selected works,
and original academic monographs.

Sowing seeds in the spring will lead to a prospective harvest in the
autumn. Thus, let us get together to cultivate this academic garden and make it

be opulent with academic fruits and intellectual flowers.

Wu Handong
October, 2009
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Abstract

Scholars at home and abroad have made lots of researches on the effects of
FDI and international trade on the carbon emission of host country, and they dis-
cussed that FDI and international trade mainly through the influence of scale
effect, composition effect and technical effect on carbon emission of host coun-
try. Based on this, Scholars abroad have made further studies on the different
technical effects of different international spillover channels on the carbon emis-
sion of host country, however, seldom domestic studies is on this topic, only
one or two papers has preliminarily investigated this topic from the perspective of
technology horizontal spillover channel from FDI, therefore this paper takes Chi-
na industry as sample to extend and resupply, and makes systematic and in —
depth study of inner mechanism of the effects of international technology spillovers
on the carbon emission of industrial energy consumption in China, which has
deep theoretical value.

The Twelfth Five — Year Plan proposes the state strategy about how to cope
with the international climate change, which means that China should make full
use of technology advancement, improve system mechanism and policy system,
and carry out pragmatic cooperation in scientific research, technology research
and development and capacity building through strengthening international ex-
change in the field of climate change. It has become a general consensus that mid-
dle — long period carbon emission reduction of energy consumption could be en-
hanced through technology innovation of low carbon. The main problems exists in
the field of carbon emission reduction of industrial energy consumption recently in
China are as follows. Firstly, the high carbon lock — in effect universally exists in
industrialized countries. Secondly, the technology innovation basis of low carbon

is weak, nearly seventy percent of core technology types of low carbon relies on
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the import. Thirdly, technology innovation path of low carbon is separated from
the economic condition in China. All of these cause the dilemma of the insufficient
of technology innovation ability of low carbon, if China could pay attention to the
optimization of the technology paths during the course of international transfer and
diffusion of technology of low carbon, this dilemma could be alleviated. Based on
this point, this paper studies the policy transition, objectives and contents which
do benefits to optimize the paths of carbon emission of industrial energy consump-
tion reduction technology innovation from the perspective of international technol-
ogy spillover channels in China.

The content of this paper is mainly surrounding the following aspects: First-
ly, this paper tries to review the basis of theoretical research related with Low —
Carbon economics, summarizes and comments the literatures and research pro-
gresses in the fields of the researches on the effects of technology advancement on
ecological environment, and the effects of FDI and international trade on ecologi-
cal environment. Secondly, this paper analyzes the inner mechanism of the effects
of international technology spillovers on carbon emission of industrial energy con-
sumption, builds up a general equilibrium model to make an in - depth
analysis. Thirdly, this paper estimates the current situation of carbon emission of
industrial energy consumption from multiple angles, including carbon emissions
of industrial energy consumption, carbon emission intensity of industrial energy
consumption, carbon emission performance of industrial energy consumption,
carbon emissions embodied in the trade, low — carbon economy index and driving
forces of carbon emissions of industrial energy consumption. Fourthly, carbon e-
mission intensity of industrial energy consumption is used to characterize industri-
al carbon emission reduction technology, and this paper examines the effects of
technology spillovers from FDI and international trade on industrial carbon abate-
ment based on the panel data from industrial sectors. Besides, this paper exam-
ines the technical effects of FDI on carbon emissions embodied in the trade and
low — carbon economy index. Fifthly, carbon emission performance of industrial
energy consumption is used to characterize industrial carbon emission reduction
technology, and this paper examines the effects of technology spillovers from FDI

and international trade on industrial carbon abatement based on the panel data
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from industrial sectors and provincial industry. Specifically, this paper is divided
into 7 chapters.

Chapter [ is introduction. This chapter presents the research background,
research significance in theory and practice, proposes the research train of
thought, including research objective, research skeleton, research content and
research method, summarizes research innovation, and points out the future di-
rection for further research.

Chapter [l is literature review. This chapter firstly introduces the theoretic
basis of Low — Carbon economics related with the research, including ecological
footprint theory, decoupling theory of resources and environment and theory of
the environmental Kuznets curve, neo — classic economic growth theory and en-
dogenous growth theory that embraced the environmental factors, which reflect a-
nalysis of ecological environment and the relationship between economic develop-
ment and ecological environment, then this chapter reviews and collates litera-
tures at home and abroad about the effects of technology advancement, FDI and
international trade on ecological environment respectively, based on these, this
chapter also arranges the recent research findings abroad about the different tech-
nical effects of different international spillover channels on the carbon emission of
host country, and domestic elementary research status. Finally, this chapter
makes a brief review and research prospect.

Chapter III is inner mechanism. This chapter builds up the theoretic analysis
framework of a general equilibrium about the effect of technical factor on ecologi-
cal environment, the result indicates that carbon emissions is determined by the
factors of economic scale, industrial structure and carbon emission intensity,
based on this, this chapter sets production function into Cobb — Douglas produc-
tion function form, deduces the determining factors of industrial structure and
carbon emission intensity according to the condition of cost optimal decision, and
substitutes the determining factors of industrial structure and carbon emission in-
tensity into the equation which determines carbon emissions. The result directly
reflects that economic scale and per capital stock has promotion effects on carbon
emissions, however, independent research and development innovation, FDI,

international trade and carbon emissions tax and charge have negative effects on
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carbon emissions. In order to further effectively distinguish the effects of FDI and
international trade on carbon emission reduction, this chapter divides FDI elas-
ticity and international trade elasticity of carbon emissions into scale effect, com-
position effect and technical effect respectively. Finally, this chapter makes theo-
retic discuss on the influence paths of technology spillovers of FDI and interna-
tional trade on carbon emission of industrial energy consumption, and thus pro-
poses hypothesis 1 —7.

Chapter [V is the construction, measurement and decomposition of inde-
xes. This chapter firstly constructs the measure indexes of technology spillover
path of FDI and international trade based on the input — output tables, estimates
the change regulation of carbon emission of industrial energy consumption in Chi-
na from multiple angles, including the indexes of carbon emissions, carbon e-
mission intensity and carbon emission performance of industrial energy consump-
tion, carbon emissions embodied in the trade, low — carbon economy index,
and makes a further discussion about the driving forces of carbon emissions of in-
dustrial energy consumption. Results show that, first place, the year 2005 is
taken as the line of demarcation of change regulation of carbon emissions of indus-
trial energy consumption, the year before the index keeps constant, but the year
after the index of most industrial sectors shows an up trend obviously. Second
place, carbon emission intensity of industrial energy consumption tends to volatil-
ity — downward trend as a whole, and the index of most industrial sectors appears
a slight rebound in 2004. Third place, carbon emission performance of industrial
energy consumption in middle and western region is higher than the index in east-
ern region, among which, the improvement of carbon emission performance of
industrial energy consumption in middle and western region is mainly depended
on technology progress, but the improvement of carbon emission performance of
industrial energy consumption in eastern region is mainly depended on technology
efficiency advancement. Fourth place, the change regulation of carbon emission
performance of industrial energy consumption shows obvious heterogeneous in dif-
ferent sectors. Then the research on the driving forces of carbon emissions of in-
dustrial energy consumption indicates that production technology effect and com-

position effect obviously reduce carbon emissions of industrial energy consump-



