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ABSTRACT

ABSTRACT

Why Choose This Topic

China is facing serious energy-environmental problems. On one
hand, it has a large population and insufficient energy resources.
With the rapid economic growth and continuous increase of people’s
living standard, energy demand is growing. Insufficient energy sup-
ply, especially the shortage of high-quality and clean energy, has be-
come a bottleneck of China’s economic growth. Oh the other hand,
energy consumption has brought about tremendous environmental
impact. Coal dominates China’ s energy structure, accounting for
about 75% of the country’s aggregate energy consumption. Coal fuel
emits large amounts of pollutants such as sulphur dioxide and soot in
its life cycle, resulting in a unique coal-burming type of air pollution
in China and acid rain pollution which has spread to one fourth of
the country’ s territory. This has caused huge economic losses and
has harmed people’s health.

Energy-environmental problems have aroused attention from
the international community. The outbreak of oil crisis in the 1970s
triggered world-wide panic. Although energy crisis has never hap-

pened again, environmental impact by energy consumption, espe-
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cially global warming caused by carbon dioxide emission during the
consumption process of fossil fuels, is worsening. The world is wor-
ried about the impact, which threatens human existence. In 1992,
the United Nations Framework Convention on Climate Change
opened for signatures. According to the Convention, carbon emis-
sion by developed countries should be kept at their levels in the year
1990 by 2000. There had been 165 signatory parties by the end of
1996.

China is a developing country. Energy demand will increase
continuously and environmental condition will keep deteriorating if
the existing development models are followed. Even if energy re-
sources have not exhausted, environmental capacity will reach iis
limit and the ecological system on which the human kind relies for
existence will collapse. In fact, omens for such a scene have ap-
peared in some Chinese cities and regions.

Now China’s sulphur dioxide emission is world No. 1 and car-
bon dioxide emission world No. 2 (following the United States).
According to the National Ninth Five-Year plan for Environmental
protection and the policy of Total Amount Control of pollutant Dis-
charge, China’s sulphur dioxide emission will be kept at the level of
1995 by 2000. Although China is not obliged to control carbon diox-
ide emission now, it has to make preparations for cutting down its
huge carbon dioxide emission.

What are the relations among energy, environment and econo-
my, and how do they interact? What does economic growth demand
for energy, what pollution emission does energy consumption cause,
and how can environmental policies constrain economic growth and

energy demand? How to solve today’s energy-environmental prob-
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lems in China? This thesis is intended to answer such questions.

Research Methods

This thesis, first of all, establishes a model reflecting the rela-
tions among energy, environment and economy - the environment-
energy-economy system. Then analysis of economic relations among
environment, energy and economy is given, followed by analysis on
the system and policy layers. Research methods used here are a com-
bination of normative economics and positive economics.

In economic analysis, functions of the environment are classi-
fied into three types, namely supply of resources, absorption of
wastes and offer of comfort. An analysis triangle is formed, based
on the two functions of supply of resources and absorption of wastes
that are more important ones displayed in the environment-energy-e-
conomy system.

The economic analysis can be divided into two parts. One is en-
vironment—>energy->economy. Energy is mined out of the environ-
ment and is put into economic activities, becoming power for eco-
nomic growth. Here environment is the suppler of energy resources.
Given the exhaustion possibility of energy resources, environment
resources should be allocated over an even longer period of time to
ensure sustainable development. The other is energy— economy—
environment. Energy is put into economic activities and then gives
out pollutants, exerting pressure on the environment. The pressure
on the environment brings about changes in relations between econo-
my and energy. This thesis explains the relationship between energy

and economy as commodities’ demand and supply relationship on the
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energy market. Given the description of the overall environmental
impact of energy consumption,sulfur dioxide and carbon dioxide e-
missions are calculated and forecast.

Policy study on energy-environment is made on the four layers
of substance flow analysis, value flow analysis, system analysis and
policy analysis. Subjects of the analyses on the four layers are all en-
vironment, energy and economy, however, their emphases and con-
tents are different. Analyses on the four layers are correlated and go

deeper and deeper.
Main Contents

Looking at the overall structure of this dissertation, Chapter 1
Introduction covers basic concepts used in this thesis, background of
energy-environment, and goals, significance and contents of this
thesis. Chapter 2 establishes the framework for theoretical research.
Chapter 3-7 are economic analysis. Chapter 3 concentrates on energy
resources, dealing with the relationship of environment—> energy;
Chapter 4 and 5 are about energy demand models, dealing with the
relationship of energy—>economy; Chapter 6 and 7 discuss environ-
mental impact of energy consumption, dealing with the relationship
of energy — economy ~> environment. Chapter 8 and 9 are system
analysis and policy analysis respectively.

Chapter 2 The Environment-Energy-Economy System is the
fundamental framework of the whole study. In this chapter, the
concept of sustainable development is introduced, functions of the
environment are classified and essence of environmental problems is

analyzed. Under the guidance of the thought of sustainable develop-
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ment, this thesis expands the economic system in traditional eco-
nomics to environment-economy system, and separates environment-
energy-economy system from the environment-economy system.
Based on analysis of relations among substances, energies and econo-
my within the environment-energy-economy system, research con-
centration of the economic analysis and policy study on energy-envi-
ronment is determined. Roles of other chapters in the research con-
centration are also explained.

Chapter 3 Energy Resources provides economic analysis of opti-
mal exhaustion of fossil fuels—irrenewable and exhaustible re-
sources, which are the main energies consumed in China. It also dis-
cusses how to develop new energy to substitute fossil fuels.

Chapter 4 Theoretical Foundation for Energy Demand summa-
rizes major energy demand theories in economics and the latest re-
search results in energy demand models.

Chapter 5 Energy Demand Model establishes a China energy
demand model based on market demand and supply. First of all,
China’s economic development process is divided into two periods,
the planned economy period before the reform and opening-up poli-
cies were adopted (before 1978) and the transitional market econo-
my period after the reform and opening-up policies were adopted (af-
ter 1978). Then a China energy demand model for the transitional
market economy period is established based on energy and economic
data during 1980-1996. The results indicate that the energy demand
model explains quite well China’s energy demand.

Chapter 6, Environmental Impact of Energy Consumption:
Analysis of Substance Flow and Value Flow, examines environmen-

tal impact during the whole process of production, transportation,
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transformation and final consumption of energy from the perspec-
tives of substance flow and value flow. It compares pollution contri-
butions of fuels in their life cycles, and investigates China’s energy-
environmental problems and pollution cost of energy consumption.

Chapter 7, Environmental Impact of Energy Consurnption: E-
conometric Analysis of Pollution Emission, uses econometric analysis
methods and concludes that coalburning is the main cause of China’s
sulphur dioxide emission. It also forecasts China’s energy demands
during 2000-2040 under hypothesized economic growth rates by use
of the energy demand model elaborated in Chapter 5. With these da-
ta and corresponding pollutant emission coefficients, sulphur dioxide
and carbon dioxide emissions and pollution cost of carbon dioxide e-
mission are calculated and forecast. The Chinese Government has
made out many environmental policies targeting at pollutant emis-
sions. Chapter 7 takes the policy of total amount control of pollutant
discharge as an example to analyze the constraining effect on coal
consumption by environmental policies, and necessary adjustments
in economic growth rates and energy structure for the purpose of sul-
phur dioxide emission contral.

Chapter 8 Market and Government discusses the main charac-
teristics and defects of the market and government in the energy-en-
vironment field from the perspective of system. In particular, it fea-
tures China’ s energy-environment administration system after the
reform of government institutions in 1998. System is another layer
in energy-environment study and is part of policy analysis.

Chapter 9 Policy Study on Energy-Environment looks at the
unsustainability of the traditional energy development strategies. It

explains the targets and connotation of energy-environmental palicies
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and analyzes some of the main energy-environmental policies. Final-
ly, it puts forward suggestions on how to solve China’s energy-envi-

ronmental problems.

Main Results

(1) The thesis establishes an environment-energy-economy sys-
tem.

(2) China’s economic development process is divided into two
periods, the planned economy period before the reform and opening-
up policies were adopted (before 1978) and the transitional market
economy period after the reform and opening-up policies were adopt-
ed (after 1978). The thesis establishes a China energy demand mod-
el for the transitional market economy period with market supply
and demand as the theoretical basis.

(3) Energy demand functions for coal, cil and electric power
for the transitional market economy period are established. The ba-
sic form of the energy demand functions is:

E=1f(LP,, E-1)

E.: energy demand during the t period or the current period,
tee; I;: income during the t period or the current period, in this
thesis it is represented by current GDP calculated at real prices in
1987; P,: energy prices during period t or the current period; E,-1;
energy demand during t-1 period or previous period, tce.

(4) Environmental impact and economic losses caused by Chi-
na’s energy consumption are analyzed.

(5) The thesis calculates and forecasts China’s energy demand,

emission of sulphur dioxide and carbon dioxide, and pollution losses
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of carbon dioxide during the period of 1995-2040.

(6) The thesis takes the example of the three environmental
policies - total amount control of pollutant discharge, sulpbur dioxide
and acid rain control areas and charges for sulphur dioxide emission -
to analyze the impact on economic growth and energy structure by
environmental policies.

(7) The thesis analyzes China’s energy-environmental policies

and puts suggestions.
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