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Preface

Natural gas is a kind of important primary energy, and its status
continues rising in the whole world. However, natural gas cross —
regional transmission has begun in China only in recent years, which
makes the beginning of large — scale exploitation and utilization of
natural gas. This research deals with natural gas industrial chain
downstream market risk. The natural gas industrial chain is entering a
stage of rapid growth in China. The researches in this paper are of
practical significance and academic value in terms of this important
energy supply and demand complex system.

This research suggests that the recognition of natural gas industry chain
downstream market risks should be based on the entire natural gas industrial
chain and the natural gas downstream market is regarded as a link of the
whole industrial chain. The downstream market represents the demand for
the industrial chain, and demand fluctuation makes the downstream market
bring about risks to the whole industrial chain.

Natural gas industry refers to a set of enterprises engaged in gas
exploration, development and production; natural gas correlative
industries include the industries of natural gas transport, distribution,
and storage as well as other industries with natural gas and its
byproducts as inputs. Natural gas industrial chain refers to an
interrelated industrial set linked with natural gas and its byproducts
production, transport, distribution and storage or input.

Natural gas industrial chain risk refers to the comprehensive
reflection of the industry chain losing possibility and severity caused by
effect of risk factors and mutual effects between natural gas industry and
its correlative industries. Theoretically, two aspects of meaning should
be contained;

(1) Risk factors affect the integrity of industrial chain, and this
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results in risks for the development of industrial chain.

(2) Unbalanced development of natural gas industry and its
correlative industries causes natural gas industrial chain risks.

Natural gas industrial chain downstream market risk is defined as
the comprehensive reflection of the industry chain losing possibility and
severity, which is caused by demand fluctuation of the downstream
market due to risk factors and mutual effects between natural gas
industry and its correlative industries. ~Theoretically, two aspects of
meaning should be contained:

(1) Natural gas industrial chain downstream market is affected by
risk factors, and this influences the integrity of industrial chain and
results in risk to the industrial.

(2) From the perspective of natural gas industrial chain downstream
market demand, the unbalanced development of natural gas industry and
its correlative industries cause risks of the natural gas chain.

According to the investigation and structure analysis of the existing
and planned projects, and in view of the entire natural gas chain, the
research in the paper puts forward detailed descriptions for the
following: the main sources of gas supply of the natural gas industrial
chain upstream, the main gas transmission pipelines of the mid — stream,
and consumption condition of the downstream market. By using the two
— dimensional method, the downstream market is divided first according
to consumption types and then regions. It can be divided into five
consumption types: city gas, gas for electric generation, gas for
industrial fuel, gas for chemical raw materials and other consumption
types. Describing and analyzing the systematic structure of natural gas
industrial chain market, paying special attention to gas for electric
generation and the natural gas market of the Beijing area and recognizing
the history of market growth and special consumption market (uses and
areas) of natural gas provide conditions for fully understanding the
formation of the systematic structure and market risks. On the basis of
above descriptions, natural gas industrial chain downstream market is
divided into seven various types of region market, and the characteristics
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of each market are also analyzed in detail. The seven region markets are

listed below.

Types of Regional Market of Natural Gas Industrial Chain Downstream

Natural Gas Market Type of the

Region Region Contained . .
Region (arranged by importance)
Northeast . . . city gas, gas for electric generation ,
Liaoning, Jilin, Heilongjiang . .

Region gas for industrial fuel
Around Bohai . . . . .

. Beijing, Tianjin, Hebei, Shandong | city gas, gas for electric generation
Region
Yangtze River Lo . gas for electric generation, city gas,

. Shanghai, Jiangsu, Zhejiang . .

delta Region gas for chemical raw materials
Southeast coastal Fujian, Guangdong, Hainan, . . .

. . gas for electric generation, city gas
Region Guangxi
Central South Henan, Hubei, Hunan, Jiangxi, | gas for chemical raw materials, city
Region Anhui gas

. Sichuan, Chongqing, Yunnan | gas for chemical raw materials, city
Southwest Region .
and Guizhou gas

o - gas for chemical raw materials, gas
. Gansu,  Qinghai,  Xinjiang, . . .
Northwest Region o . for electric generation, city gas
Shanxi, Ningxia and Nei Monggu

(equally)

This research adopts Delphi method, environment analysis and the
viewpoint of applied system to distinguish and analyze the six kinds of
risk factors of natural gas industrial chain downstream market. The six
kinds of risk factors are competitive risk, consumer risk, marketing
risk, price risk, structure risk and environment risk. Further more,
analysis is made for the risk factors in the growing stage of downstream
market and the risk factors of the downstream regional markets. Based
on gas volume changes of the upstream, mid — stream and downstream
nodes, three types of risks are listed: industrial chain (downstream
market) risks caused by the effect of single risk factor on the multiple
nodes, the industrial chain (downstream market) risks caused by the
effects of risk factors transference between the nodes, and the industrial
chain (downstream market) risks caused by unbalanced development.

.« 7 .



The three types of downstream market risks are described in a
quantitative way.

On the basis of defining natural gas industry chain, natural gas
industry chain downstream market and natural gas industry chain
downstream market risk, systematic identification of risk factors and
analysis of the relationship between the risk factors, natural gas
industrial chain downstream market risk evaluation index system is
established. In the course of establishing the index system, certain
fundamental principle should be clearly understood and observed;
secondly, special attention should be paid to the selection of those
indexes which possess important meaning of control, receive direct or
indirect influences of management measures, have dynamic features of
time and space, display the mutual relationship between the variables
and demonstrate the features of open system that has exchange
relationship; thirdly, effective methods are introduced to build the index
system; they are frequency statistics method, expert consultation
approach and theoretical analysis method (frequency statistics method is
used to count up the reports and treatises concerning the market
researches of natural gas industrial chain downstream market and to
choose the indexes which are used more frequently; theoretical analysis
method is used to analyze and synthesize the connotation and features of
the gas industrial chain downstream market risks; expert consultation
method is used to consult specialists on the bases of preliminarily putting
forth evaluation index which may be regulated according to the ideas of
specialists. The index system formed in this way is called general index
system) . The use of these methods for distinguishing and selecting
index should meet scientific and systematic qualities as far as possible.
Finally, the levels of index system are divided according to the principles
of level analysis method. In accordance with this train of thought, the
distinguished downstream market risk factors of gas industrial chain are
classified structurally, and the risk evaluation index system
is established with 4 levels and 24 specific indexes.

Natural gas industrial chain downstream market risk evaluation

e 8 .



index system has both quantitative index and qualitative index. Except a
few indexes that could be obtained by means of statistical method, most
indexes can only be obtained by adopting the characteristics of the
method of marks given by specialists, and by means of this method, it
is suitable to choose an integrated method for evaluating risks
qualitatively and quantitatively. After comparing the advantages, defects
and suitability of level analysis method, vague comprehensive evaluation
method, grey system evaluation method and artificial nerve network
method, and in combination with the present research practice of natural
gas downstream market risks, a gas industrial chain downstream market
risk evaluation model is built up for separated regions evaluation,
summation of consumption volume weighted numbers, level analysis
method, collection analysis method and grey evaluation method.

The following are the 14 countermeasures in 5 aspects proposed for
guarding against the gas industrial chain downstream market risks:

(1) Building new supervising and managing system adaptive to the
rapid growth stage of natural gas industrial chain. The system comprises
the transformation of natural gas industry chain supervising and
managing pattern, the change of supervision and management direction
to natural gas pipeline network; the acceleration of the step to marketing
of natural gas producer price and reflect resource scarcity, the
reflection of resources scarcity; the perfection of laws and regulations of
natural gas downstream market for laying environment foundation of
natural gas consumption and utilization.

(2) Increasing supply of natural gas and accelerating the construction of
fundamental facilities. It comprises the increase of diversified overseas
resource utilization and insurance of resources supply; the realization of
diversified gas sources of key regional markets and the reinforce of
competitiveness of industrial chain terminals; the acceleration of construction
of main pipeline network for realizing the node operation of main pipelines in
the whole country; the enforce of the construction of gas storage facilities for
insuring the gas peak regulations and basic storage.

(3) Devoting much attention to gas for electric generation and city
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gas development. It comprises the correct recognition of the status of
natural gas in energy consumption of China and emphasis of developing
city gas; the clear recognition of the status of gas for electric generation
in the industrial chain development and proper design of layout of peak
load power plants.

(4) Paying attention to the regional gas consumption coordination.
It comprises the reasonable settlement of the contradiction of different
regional gas consumption and the priority of ensuring emphatic market
gas consumption; the proper settlement of gas consumption contradiction
between regions that produce gas and regions that do not produce gas
and attention to the demand of gas producing regions; the correct
settlement of the gas consumption contradiction between different uses of
gas consumption in a region and the priority of city gas consumption.

(5) Establishing natural gas industrial chain risk warning system.
It comprises the research on natural gas industrial chain risk warning
theory and laying the foundation for practice; the establishment of
natural gas industrial chain risk warning system and improvement of
warning mechanism.

Research of complex system risk is still in the starting stage both in
China and abroad. This research is mainly a theoretical work. In addition,
natural gas industrial chain has entered the stage of rapid growth only in
recent yeas in China.  Accumulation of related data is limited.
Practical application of research achievements still need to be improved in the
future. Recognition of natural gas industry chain downstream market risk is
from the perspective of the entire natural gas industrial chain. Natural gas
industrial chain downstream market is regarded as a link of the entire
industrial chain. The research achievement of this project is the result of a
period of the theoretical research plan for natural gas industrial chain risk.
This is only a starting work. The theoretical research of natural gas
industrial chain risk will be carried on. It is hoped that with the publishment
of research work, more researchers could participate in the work. The writer
entreats readers to comment and correct the deficiency and defects in the

research.
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