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Abstract: In this paper, the element market competitiveness concept and the competitiveness model of
power generation group are presented based on the analysis of the market structure and competitiveness char-
acteristics of the power industry, and the relationship between the comprehensive competitiveness and the
element market competitiveness is analyzed. The element market competitiveness of power generation group
is not only the source of enterprise's comprehensive competitiveness, but also the performance of enterprise's

comprehensive competitiveness.
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1. Introduction

Electric power is one of the primary industry critical to
the national economy. Power generation enterprises as
the front-end of power system, is the most important ba-
sis to the entire power industry and its operational situa-
tion plays a vital role in maintaining the sustainability
and health of the whole industry chain. Since the new
round of the power-system reform in 2002, a competition
pattern has emerged in the generation field, which is
characterized by the coexistence of many enterprises
with the dominance of China Huaneng, China Datang,

China Huadian, China Guodian and China Power In-
vestment group. However, due to the proceeding of the
power-system reform, electricity and electricity price in
the trade market, which failed to appreciate marketiza-
tion, retain the government pricing mechanism. Thus
electricity distribution is heavily controlled and regulated
by power grids and the government. Therefore, in
terms of generation enterprises, what they can do is lim-
ited in product market owning to the incomplete compe-
tition circumstance. Meanwhile, after reforming for over
twenty years, coal which accounts for the main cost of
production in thermal power plants, had gradually be-
come market-oriented. Furthermore, under the progres-
sively increasing pressure of resource and environmental
protection, coal enterprises obtained growing bargaining
power in transaction with power enterprises. At present
the total thermal power installed capacity reaches up to
76%, hence, the issue of coal is not only the most sig-
nificant factor in some individual thermal power enter-
prises, but also an essential factor affecting the whole
competitiveness of power generation group. In addition,
with increasing fierce completion among power plants
and rapid development of new energy, capital,
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high-quality power projects and talents especially experts
in new energy as well as other elements have become a
key point hankered after by each power group. In the
present situation, it bears both practical and theoretical
significance to strengthen the research on element market
and its competitiveness of power generation group.

2. Enterprises competitiveness and element
market competitiveness

Competition is common in human society and often oc-
cur at three levels: national competitiveness on a macro
level, industrial competitiveness and regional competi-
tiveness on an intermediate level, and various organiza-
tion competitiveness on a micro level. At present, re-
search on competitiveness at home and abroad is mainly
concentrated on enterprises competitiveness. Neverthe-
less, there are different views on enterprise competitive-
ness: Authoritative professor Michael Porter pointed out
in his book that “Enterprise has competitiveness” and
“Enterprise has competitive advantage” are the same
concept. He described competitive advantage as “enter-
prises’ ability to attain average investment return rate in
excess of capital cost”. Parahalad and G. Hamel thought
that core competencies are the collective learning in the
organization, especially how to coordinate diverse pro-
duction skill and integrate multiple streams of technolo-
gies. Jin Bei held that enterprises competitiveness is re-
ferred to the comprehensive quality an enterprise pos-
sesses, which could persistently provide markets (con-
sumer, including productive consumer) with products
and service much more efficient than other enterprises.
For most enterprises, product competition is the main
aspects. Current research on competitiveness was fo-
cused more on product market. However, along with the
intensive study, there is a growing concern about enter-
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prises element market. Study on element market com-
petitiveness has become a hotspot.

Element market hasn’t been well-defined yet. It is
generally considered that element market is the transac-
tion or bargain relationship and place formed in the
process of commercialization amongst production factors
including capital, land, labor, raw material, and informa-
tion etc. Element market is a resource market, in the
meantime, element market and product market are highly
interdependent. Li Gang(2007) deemed that enterprise
competitiveness is the comprehensive embodiment of
enterprise element competitiveness, product market
competitiveness and enterprise’ operational efficiency
competitiveness. Enterprise competitiveness at element
market is the initial source of competitiveness. The
structure and interrelationship of enterprise competitive-
ness are shown in Fig.1. Zhang Lihui(2005) argued that
enterprise comprehensive competitiveness was mainly
determined by three basic segments: resource base, op-
eration processes and performance. In the meantime,
enterprises’ comprehensive competitiveness is also in-
fluenced by the external environment, especially the laws
and regulations enacted by local governments. This sort
of influence is applied through exerting actions upon
enterprise resource base and operational processes. He
also found that resource base is an extremely crucial
source to the competitiveness of China power generation
enterprises.

Enterprise comprehensive
competitiveness

Operation Product
efficiency market

Element market
competitiveness

Fig. 1 The competitiveness structure and relationship
of enterprises

In this paper, the element market competitiveness means
the sustained and effective capability of an enterprise to
capture various kinds of product elements essential for its
development. In some certain specific market structure,
element market competitiveness is even regarded as the
principal aspect of enterprise comprehensive competi-
tiveness. Power generation group is precisely typical of
the characteristics.

3. Power generation industry and its element
market

3.1 Power generation industry and its characters
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Power generation acts as a hub converting primary
energy into electric energy.Power generation industry has
the following features:

1. Power industry's products are homogeneous, unitary,
intangible, and production and consumption should also be
completed simultaneously. Thus a power company in the
product market competition is difficult to adopt different
strategies.

2. Power generation industry is capital -intensive and
technology-intensive industries which possess character-
istics of large investment, long recovery period. Mean-
while, for its industry particularity, it is not available for
any other use once investment is made. Furthermore, it
has strong asset exclusion and fixed cost precipitability
that enhances barrier of industry entrance and with-
drawal.

3. Power generation industry has a vital bearing on
the national economy and people's well being, and it’s
investment and electricity price are controlled by the
government to a certain degree. Therefore, production of
power generation industry has some characteristics of
public goods.

Apart from the characteristics aforementioned, be-
cause of the unique resource condition and the current
system status in China, our power generation industry
has the following features:

First, after 2002, China’s power industry has formu-
lated a relatively fully competitive pattern whereas
transmission grid is still monopolized by one enterprise
as shown in Fig.2. In this N-1 market structure, grid is
almost the unique client. On-grid electricity is largely
controlled by gird enterprise, and electricity price is also
regulated by the government. Under this circumstance,
power generation enterprise competitiveness in product
market is mainly embodied in utilizing hours of power
equipment.

Power suppliers G; Power consumer C1

Power suppliers G2 Power consumer C2

Power
|  transmission >
and distribution
manufactures
T+D

Power suppliers G3 Power consumer C3

Power consumer Cn

Power suppliers Gn
Fig.2 The structure chart of power market
Second, because of the relatively mature technology

and relatively low cost of coal-fired power generation,
especially resource condition in our country is rich in
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coal, poor oil and less gas, coal will be the primary en-
ergy source for quite a long time. Hence, coal-fired gen-
eration industry chain will be the leading form in the
power generation industry chain in China. For the major-
ity of power generation enterprise, coal cost constitutes
over 60% of the total cost, therefore the impact of the
coal resource control is a key factor in business effi-
ciency and benefit. Coal resource as an element in power
generation industry is attracting more and more attention.

Based on the above analysis of the power generation
industry characteristics, compared with product market,
our power generation enterprise ought to emphasize more
on element market in the competition as well as reinforce
the control of element market.

3.2 Power generation industry element market
and its characters

Power generation industry element market is com-
posed of the following elements:

The first element is raw material represented by coal.
The resource condition in our country determines that the
energy supply pattern will not be changed in a short run,
thermal power unit is bound to occupy a predominant
position for a long term. Consequently, coal is the most
concerned production raw material as well as the most
sensitive production element for profits. Coal market has
the following features:

(DScarcity of resource: by the end of 2008, coal re-
source deposits in our country was 1246.4 billion tons,
however, the most optimistic economic recoverable re-
serves is estimated at about 300 billion tons, coal output
was 2.716 billion in 2008. Along with the continuously
rising difficulty of exploitation and transportation cost,
coal will gradually become a rare resource in the forth-
coming 20~30 years. Accordingly, coal price will fluc-
tuate in pace with economic cycles. Nevertheless, it is
irreversible for coal price to rise continually in the long
run.

(@Reverse distribution of resources: Coal resource in
China is distributed unevenly, especially high-quality
coal which concentrated mainly in the relatively un-
der-developed economy region such as north China and
northwest China. However, economic developed and
large electricity consumption area such as eastern region
is lack of coal resource. Thus, the matter of transporta-
tion is another fundamental factor influencing the coal
market.

(® Remarkable integration tendency: In order to avoid
risks effectively, it is essential to enhance the control of
coal resource. At present, almost every power generation
group is dedicated to developing coal resource actively
and extending its industrial chain. The tendency of
coal-electricity integrated complex has been evident. For
instance, currently, the top 5 state-owned power genera-
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tion enterprises are all speeding up the coal exploitation
strategy. By the end of 2008 the top 5 power generation
groups have produced over 110million tons coal.

The second element is capital: Power generation busi-
ness is a capital-intensive industry, sufficient capital
guarantees the sustainable and healthy development of
power generation enterprises. Capital factor is considera-
bly influenced by macroeconomic policy.

The third element is high-quality power projects and
franchise items. Good power project is fundamental for
the power generation group to achieve benefits. It is also
a major factor effecting power generation group’s com-
petitiveness. All types of power projects are restricted by
environmental protection and resource. For example, the
site selection of coal-fired power plant should consider
several factors such as medium-long power planning,
fuel supply, transportation, outlet corridor, geological
conditions and environmental protection of surrounding
regions. The site selection of clean energy such as hy-
dropower, wind power should also take factors such as
geological condition, natural condition and environment
into consideration. Hence, with the ever scarce land re-
source and improvement of environment protection
standards, power projects such as urban power plant,
pithead power plant, power plant in the side of ultra-high
voltage transmission terminal, large-scale hydropower
station become high-quality resource and focus that all
power generation enterprises compete for. Different from
conventional power supply project, nuclear power pro-
jects need special permission management presently.
Only China nuclear power, China Guangdong nuclear
power group, China Power Investment corporation are
qualified for independent development and operation.

The forth element is talent. As talent intensive industry,
talent is also a measurable element influencing enter-
prises’ comprehensive competitiveness. Particularly in
current situation that new energy is vigorously developed,
experts in new energy fields such as nuclear power, wind
power, solar energy are precious resources that all enter-
prises need.

4. Research on the relationship between
power generation group element market
competitiveness and comprehensive com-
petitiveness

Element market competitiveness of power generation
enterprises means the ability to lastingly acquire and ef-
ficiently control the important production element related
to the sustainable development of enterprises such as
coal, capital, power supply project and talents. It is the
main aspect of power generation comprehensive com-
petitiveness. Currently, individual power plant has lim-
ited right in making operational decision. Furthermore,
elements influencing enterprises competitiveness which
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mainly consist of capital and raw material are relatively
simple. Therefore, in this paper, it is important to take
power generation group as a research object to explore
the relationship between power generation enterprises
element market competitiveness and enterprises’ com-
prehensive competitiveness.

Amongst various elements of power generation group,
coal and capital are the major factors regarding cost, and
have direct and evident influence over power generation
group’s short term operating achievements. Since 2002,
the government opened coal market gradually, canceled
guiding price of power coal. In the subsequent years, the
coal price is soaring uncontrollably, the contradiction
between coal industry and power industry is getting
tough. With regards to this situation, the government
attempts to take measures such as regulating price and
price linkage between coal and electricity. Unfortunately,
the effect is unsatisfactory. Therefore, in spite of the
mounting demand for electricity, profits of power gen-
eration group are whittled down gradually until the out-
break of drastic loss of the whole industry in 2008. In
2008, to ensure normal operation of power generation
enterprises, the government increased the on-grid price
for electricity twice and carried out regulations to control
coal price. In 2009, owing to the relatively stable power
coal price and increasing non-thermal power business
investment, each power generation group began to turn
losses into profits. However, since the fourth quarter of
2009, coal price climbed, as a result, some power genera-
tion enterprise fell into loss again. Table 1 shows the
relationship between operational performance and coal
price of the five power generation groups from 2007 to
2009. It evidently indicates that coal has been the most
critical element to the benefit of power generation group.
The control capability of coal resource directly contrib-
utes to the element market competitiveness and compre-
hensive competitiveness of power generation group. It is
of great difficulty for thermal power enterprises to get rid
of meager profit and loss dilemma unless the mar-
ket-oriented electricity price mechanism has soon been
formed.

Tablel The relationship between the profits and coal price of 5

power generation groups from 2007 to 2009

The average Coal Total profits of the 5 power generation groups
. . (a hundred million Yuan)

Year price of | increase
coal ® rate |Huaneng| Datang | Huadian | Guodian | CPI
355.18

2007 9.23% 106.82 | 75.62 42 475 |45.34
Yuan/t

2008 | 390 Yuan/t 10% -55 -63.45 | -68.61 -68.3 |-67.08
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About 380

2009 w | 2% | 6086 | 228 | 209 | 59.8 3165

Yuan/t

Note (1): Data source: “Annual development report of China power indus-
try” of 2008 and 2009

Note (2): The average price of coal is the average price to the power plant
Note (3): The final data of 2009 hasn’t been released, the data in this paper
is estimate cost price.

Capital and its operation ability also have tremendous
impacts on the overall cost of power generation group.
Due to the fund shortage in the early period and the
sharply rising coal price, by the end 2009, the debt ratio
of the five power generation groups was as high as 80%,
the worst is China Datang corporation which has reached
88.6%. Therefore, how to strengthen capital operation,
how to put capital centralized management into effect
and how to strive to reduce capital debt ratio are now
becoming important tasks for each power generation
group.

Power source structure, served as a substantial factor
to the profit of current power generation groups, is di-
rectly affected by the acquisition ability and proportion
of high-quality power project whatever regular thermal
power, or clean energy like wind power, hydropower or
nuclear power. Regular thermal power has stepped into
meager profit era due to the unceasingly ascending coal
price. On the contrary, clean energies such as hydro-
power exhibit strong capability to gain profits as shown
in figure 3. Hence, reasonable power structure is now
replacing scale size to be the crucial point with regard to
the ability for obtaining interests. Besides, staff quality
also has a bearing on power generation competitiveness.
Particularly, along with the development of new energy,
talents specialized in relevant subjects become the valu-
able resource for all enterprises.

% 236
18.
15
& B3 6 65
i N
0 -
S5 32
thermal power hydropower wind power nuclear power
#2007 ®2008
Figure 3 Profit comparison of different types of power per unit (cent/kW.h)

Note (1): This chart is drawn in reference with a report of
a certain power generation group.

Power supply construction and the adjustment of
power structure take comparatively longer time as com-
pared with coal and capital elements. Either is the im-
provement of human resources condition. Thus, these
two kinds of elements which produce a hysteretic nature
of the enterprises competitiveness and operating per-
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formance have a great effect on the middle and long term
enterprises competitiveness.

Based on the analysis above, this paper constructs a
competitiveness structure model of power generation
group illustrated in Fig.4. In this model, element market
competitiveness occupies a core position for it is both the
fountainhead and main embodiment of enterprises com-

Comprehensive competitiveness of
power generation group
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Figure 4 The structure model of competitiveness of power gen-
eration group

prehensive competitiveness.

5. Conclusion

Element market competitiveness plays a decisive role
in affecting the comprehensive competitiveness and op-
erational performance of power generation group. It is
indispensable for power generation group to intensify the
research and establishment of element market competi-
tiveness strategically. Several feasible and specific
measures should be taken as follows:

1. Extend industry chain actively, strengthen control
and development of coal resource; develop clean coal
combustion technology, improve the utilization and con-
version rate of coal resource; tighten up the monitoring
and management in coal purchasing, attempt actively
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scientific mixed burning of coal, spare no effort to con-
trol combustion cost.

2. Vigorously develop clean energy such as hydropower,
wind power, nuclear power and solar energy, reduce our
dependence on coal resource as much as possible.

3. Open financing channels actively and reinforce capi-
tal management, replace different interest rate capital
reasonably to increase the utilization efficiency of capital
to create greater value.

4. Grab high quality power supply project by new con-
struction, merger and acquisition. Establishment power
supply at UHV transmission line output terminal should
be paid more attention to.

5. Intensify the training of assigned staff, enhance
quality of the talents. Reinforce training and introduction
of new energy talents and top-level talents.
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