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ABSTRACT

With the influence of technology progress and deregulation practice,
the market-oriented reforms of the electricity industries have become one
of the focuses world wild during the last two decades. The main steps of
the deregulation of electricity industry are: (D separation of the transmission
and distribution networks from the generation department; @establishment of
the competition market for generators. In which, the organization of an
efficient spot electricity market is the determinant factor for the success of
the deregulation. There are at least two main goals for establishing the
electricity competition market. One is to facilitate the market competition
for generators under the constraints of technology requirements in the
short run, and the other goal is to induce efficient electricity investments
(including generation and transmission) in the long run. Thus, in this
book, we discuss two main topics, the first is how the forward electricity
contract will influence the market competition, and the other is how the
uncertainty of the electricity market will influence the incentives of
merchant transmission investment.

Since the establishment of the People’s Republic of China, the
electricity industry of China has experienced a series of reforms. The main
purpose of the reforms is to improve the performance of the electricity
industry by resorting to market competition. Though the reforms of
China's electricity industry are still not frinished, the establishment of
wholesale electricity competition market is the goal of the further reforms.
Thus, in this book, the author reviews the history of China’s electricity
reforms first, and then estimates the efficiency improvement of China’s
fossil—fired generators due to the electricity reforms.

Chapter 2 describes the main characters of electricity competition

market from the viewpoint of market structure (including vertical
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integration, wholesale competition, retail competition, etc.), market
architecture (including forward market, real-time market, ancillary service
market, etc.) and transaction method (including centralized transaction
and decentralized transaction).

Chapter 3 surveys the literature on the topics of electricity competition,
including forward contract and market competition, transmission network and
market competition, generating capacity adequacy, transmission investment,
monitoring of market power, estimation of the performance due to
reforms, etc.

Chapter 4 discusses the impact of electricity forward contract on
market competition theoretically. Forward contract is one of the most
important parts of the electricity competition market and the contract
transaction makes up of 85% of the total electricity trades. Although it
has already been recognized that forward contract can reduce the price
risks and facilitate spot market competition, the relationship between
forward contract and generators’ tacit collusion hasn’t been studied detailly
yet. As a type of commitment, the forward contract must have great
influence on generators’ collusion. This chpater investigates the influence
of long-term futures contract on generators’ tacit collusion. The conclusion
shows that although the long-term futures contract reduces generator’s
deviation profit, it reduces the consequent bunishment more aggressively,
so the possibility of forward trading prohibits firms from sustaining
collusion that otherwise would be possible.

Chapter 5 tries to further discuss the impact of electricity forward
contract by case study. England & Wales electricity market and California
electricity market are alike to some extend, but the former succeeds while
the latter fails. One of the most important differences of the two markets
is whether the electricity trades through forward contracts are allowed.
England & Wales electricity market resorts to contract for differences
widely, while California electricity market forbids any electricity trade

through forward contract. The author attributes the different results of
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the two electricity markets to the forward contract.

Chapter 6 studies the incentive problem of merchant transmission
investment. The advocators of merchant transmission investment argue
that the ownership and operation of the transmission network should be
separated and the transmission investment should be completed by the
merchant investors. Correspondingly, the merchant investors will be
awarded financial transmission rights and the investment cost will be
covered by the congestion rents. Although the theory of merchant
transmission investment is desirable, its feasibility is doubtable because of
its ignorance of uncertainty of electricity demand, supply, regulation and
so on. Obviously, the uncertainty factors should not be ignored and they
will influence generators’ congestion rents and thereby their investment
incentives. In fact, the merchant transmission investment is efficient only
when the consumers and investors of the transmission network are all risk
neutral. The merchant transmission investment will lead to under
investment as long as any side of the consumers or investors is risk averse.
The author wverifies theortically that pure merchant investment is
unfeasible.

Chapter 7 studies the case of Murraylink in Australia, which is a
merchant invested transmission line. Murraylink is an inter — connector
that connects South Australia and New South Wales. It is invested by a
merchant transmission investor, but the investor applies to regulated
operation after only two weeks of merchant operation. The author argues
that Murraylink fails just because of the uncertainty of electricity demand
and supply, and which in turn results in the uncertainty of investor’s
revenue, while the regulation uncertainty makes it worse. The merchant
transmission investor can't reimburse its investment cost, and has to apply
to regulated operation to get the assured revenue.

Chapter 8 reviews history of the deregulation of China’s electricity
industry carefully. The deregulation of China’s electricity industry is

divided into three stages, and for each stage, the characters of
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management institution, investment institution and industrial structure are
discussed.

Chapter 9 tries to evaluate the impact of China’s electricity reforms on
the production efficiency of its electricity generators. China has
experienced a series of reforms in its electricity industry and has
"established a large amount of independent producers. These perfect
natural experiments provide us the chance to carry out the empirical
research. Based on the firm—level data collected in 1995 and 2004, using
the method of difference in differences, we try to estimate the impact of
deregulation on the usage of labor, fuel and material of the generators.
The results show that the deregulation reforms have improved the
production efficiency of the generators dramatically. The efficiency of
labor usage has improved about 33% and that of material usage is about
48%, while that of fuel usage is non-significant. What’s more, the
efficiency improvement of materials is mainly from the departments of
sales and management, while that of production department is non-

significant.

Keywords: Electricity competition; Forward contract; Transmission

investment; efficiency improvement
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