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Preface &

1. Background information of the research

In 2010, the market sale scale of new automobiles in China, which
is the unprecedented number 18. 26 million, exceeded that in the highest
level in American history. By June, 2011, civilian vehicles in China,
78. 02 million( excluding tricycles and low-speed trucks), had outnum-
bered that in Japan. By September, 2010, although the rate of vehicle
owtership per 1,000 of population in China(54) had not exceeded the
world average level(120), in the aspects of urban areas, China has basi-
cally entered the era of “Automobile Society” in the morden sense.

Accompanied by the coming of “Automobile Society”, automo-
biles, especially passenger cars, have become a great convenience to
people’s life, and are changing the trip style of the whole society. At
the same time, just as what the developed countries experienced, with
the popularization of automobiles and other vehicles, the “negative ex-
ternalities of automobile transportation”, such as the rapid increase in
energy consumption arisen by automobile-transportaion, descended air
quality in urban areas, frequent traffic accidents and constant traffic
congestion, are coming out gradually. Especially the urban air pollution
caused by automobile emission, which directly affects people’s health,
has become a significant problem for the whole society. With the con-
tinuing automobile popularization and ceaseless expansion in automobile

possession, if without the swift development of automobile “Enegry

7'
001



(IS Bt et shs s s ot st

iche xi huanjing he ji yanjiu

conservation and Emission reduction” technologies including new-energy
vehicles, there is to be further increase in automobile fuel consumption
and emission.

Even in developed countries, the above-mentioned“negative exter-
nalities of automobile transportation” do not have a in-nature solution.
However, developed countries have already passed the stage when the
automobile market fast develops and the vehicle ownership of the society
as a whole is tending towards stability or even decline. In addition, dur-
ing the past several decades, through regulatory measures such as im-
proving laws, regulations and technological standards, together with
taxation, financial policies and other economic means, developed coun-
tries devoted themselves to lessen the above-mentioned “negative exter-
nalities of automobile transportation” and made significant achievement.

In the recent ten years, the Chinese government has realized the
gravity of the “negative externalities of automobile transportation”.
Policy-making departments positively learn from developed countries’
experience. Through regulatory measures, they encourage the develop-
ment and popularized use of automobile energy-conservation and emis-
sion-reduction technologies as well as gradually carry out the making of
systematic policies. Just as what recent policies demonstrate, it has
gradually become very unequivocal that the Chinese government’s policy
tendency is to encourage the development of low-fuel-consumption and
low-emission automobiles and restrict that of high-fuel-consumption and
high-emission by laws, regulations, technological standards, taxation
and other financial policies.

To improve the effects of policies, after the stages of making and
carrying out policies, we need to follow certain principles of assessment
and evaluate the content of the carried-out polices. Policies related to
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Preface

“negative externalities of automobile transportation” are not excluded
from this method; it is done just the same as the policies in any other
field. If only observing from the perspective of solving problems, the
more aggressive the policies, the better the outcomes. However, it is
obvious that the problem is not this simple. To assess one policy, we
need to comprehensively consider the cost and benefit by the carrying
out of it. This is the fundamental principle of assessing any policy.
Different from developed countries, under the current economic cir-
cumstances in China, other than the generally-meant policy-assessing
principles of “cost and benefit”, when assessing the “negative externali-
ties of automobile transportation”, we need to consider two more special
factors. Firstly, the automobile industry in China is still at the “indus-
try“developing” stage, and thus for the policy-making department the
main concern would be the development and expansion of the automobile
industry. This is because the mainstay status automobile industry has in
Chinese economy is extremely important, whether looking at the posi-
tive effects on related industries, contribution to GDP increase, taxation
and employment, or improvement on the industrial technological level in
China. Secondly, the automobile market in China is called to be with
the fiercest competition in the world, and the tendency that the Chinese
government consciously cultivates and develops “original brand” auto-
mobiles is very significant. This phenomenon reflects that the govern-
ment and industrial community are in pursuit of the manipulation power
of “original brand” automobile in the market and respects of technolo-
gy, and are eagerly expecting to cultivate automobiles to become impor-
tant export products in the future. All in all, at the present state, the
main theme of the automobile industry in China is the development and

expansion of the automobile industry with original brand; nevertheless,
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the “negative externalities of automobile transportation” are regarded as
to be gradually solved in the process of the development and expansion.

In addition, we have noticed that automobile, an article of con-
sumption with capital nature, has its “life cycle”. The “negative exter-
nalities of automobile transportation” involve development of automobile
products, manufacture, distribution, ownership, use, discard and other
sections in the life cycle. Therefore, it is required that the assessment
system can cover each section in the life cycle of automobiles. Other-
wise, policy assessment may not be able to effectively and objectively
evaluate the cost and benefit of related policies.

Therefore, when assessing the related policies of the “negative ex-
ternalities of automobile transportation”, other than observing the gen-
erally-meant basic principles of assessment of cost and benefit, we need
to further extend the “assessment system”. Namely, when evaluating
related technological standards, taxation, finance-related policies, we
need to analyze the “negative externalities of automobile transportation”
in the “macro-system” that covers the Chinese macro-economy, auto-
mobile industry and pertinent upstream and downstream industries, en-
ergy, environment, transportation and the main stages in the automo-

bile life cycle.

2. Main purpose of the research

Based on the above-mentioned concern, this book aims to construct
an analyzing tool that covers the main factors involved in the assessment
of related problems of the “negative externalities of automobile trans-
portation”, hoping to analyze one certain policy or one compounded poli-
cy consisting of several policies in a relatively comprehensive system.

Namely, we construct a hybrid CGE model that studies automobile-re-

5
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lated policies in energy, environment and transportation, then assess
and study the relevant policies. The reason why we call it a hybrid mod-
el is that this model not only covers the “value-model” sections(just as
the standards CGE model) including aspects such as macro-economy,
the automobile industry and its main upstream and downstream indus-
tries, automobile fuel department, income distribution and the behavior
pattern of the market as the subject, but is also implanted a “quantity-
model” part about the new passenger car market and the passenger car
ownership market. Therefore, the model is able to simulate the techno-
logical standards and financial-and-taxation policies in automobile-relat-
ed aspects such aé energy, environment, and transportation, as well as
evaluate the effects those policies have on macro-economy, the automo-
bile industry and its upstream and downstream industries, automobile
fuel consumption, new passenger car market and the ownership market,
and empirically study and analyze the cost and benefit of the relevant
policies.

3. Main Content

The main content of this book includes the construction of the hy-
brid CGE model ( abbreviated as AEET- CGE Model) that investigates
the policies about automobile -related energy, environment and trans-
portation, and the assessment and analysis of those related policies.
Looking at the process of model construction, unless transplanting a
mature model, any model that analyzes a concrete policy-related prob-
lem is associated with a constructing and accumulating process. The
AEET- CGE model has its base on the author’s previous research
achievements. This book explicitly discusses the construction process

and the analysis of application of this AEET-CGE model in detail.
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Chapter One first defines some content to which the research in
this book refers; secondly, it discusses the implication and methodology
of policy assessment; thirdly, the author talks about some of his basic
understandings on the development of CGE model.

Chapter Two introduces the model from the earlier stage, i. e. the
generally-meant standard CGE model, which the author calls “value-
model” (a model quantified by currency). That model is fully developed
by 1999 and was applied in studying those trade polices associated with
China joining WTO and those “environmental taxes”(mainly the carbon
tax). Due to the fact that the “value-model” part of AEET-CGE model
in Chapter Four basically accords with the structure of the model in this
chapter, this chapter explicitly introduces the construction process of
that “value-model” in great detail. At the same time, the simulated
policy analysis of carbon dioxide tax and sulfur dioxide tax are discussed
as an example of the simulation. Other than that, this chapter has two
appendixes, i. e. the description of the symbols and equation system of
the model in this chapter, the Walras’s Law verification on the equation
system.

In Chapter Three, based upon the introduction to the background
of the policies related to automobile, energy, environment and transpor-
tation in China, we introduce another earlier-stage hybrid model of
AEET-CGE model. That hybrid model has a relatively simpler explana-
tion of the economic structure, not comprehensive enough to cover some
important factors involved in the “negative externalities of automobile
transportation”, thus being inconvenient for analyzing the interactive
effects related policies have on macro-economy, industrial economy, au-
tomobile, energy, environment and transportation problems. However,

the automobile market selection model in that hybrid model comprehen-
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sively describes the complete life cycle of automobile purchase, posses-
sion, use, scrap, etc. Thus the author names it a hybrid model com-
posed of the non-standard CGE mode { value-model) and vehicle selec-
tion model( quantity model). Because the vehicle selection part in that
hybrid model lays a foundation for that in the AEET-CGE model de-
scribed in Chapter Four, this chapter explicitly describes the construc-
tion process of that hybrid model. At the same time, this chapter intro-
duces the simulated analysis on the “toll-to-tax policy” (i. e. transfor-
ming the road maintenance toll to additional fuel tax), the policy of
Passenger Car Fuel Consumption Limit Standard , fuel consumption
restriction plus green taxation plus subsidy policy ( the compounded
policy), the consumption tax rate adjustment policy implemented in Au-
gust 2006, etc. , all using this model. The appendix to this chapter con-
sists of the equation system and its description.

Chapter Four mainly discusses the construction process and the
analysis of application of the AEET-CGE model. The model is built
gradually stage by stage. In constructing the model, we simulated anal-
ysis on the policies then; some simulation targets the policies already
implemented by the government, some simulates the policies which have
the potential to be implemented. The process includes the construction
of the standard CGE model(value model) that studies automobile-relat-
ed energy, environment and transportation policies, the construction of
the automobile market selection model based upon that quantity model
in Chapter Three, and the completion of the hybrid AEET-CGE model
by connecting the standard CGE value model and vehicle selection quan-
tity model. In arranging the content, we mainly discuss the difference
between the “value-model” in the AEET-CGE model and that in the

model in Chapter Two, and also the difference between the quantity
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model part and the model in Chapter Three. About the application of
this model, we mainly use the AEET-CGE model to carry out simulated
analysis on the Passenger Car Fuel Consumption Limit Standard , con-
sumption tax, vehicle purchase tax, fuel tax and other related polices or
compounded policies. The appendix to this chapter contains the equation
system and symbol system of the AEET-CGE model.

Chapter Five mainly discusses the primary functions, limitation and
the direction of future improvement of the AEET-CGE model mentioned

in Chapter Four.
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