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Abstract. With the development of the electricity market, competition has been introduced in the 
generation side. It is the overall development trend of the electricity market reformulation to optimize the 
allocation of different resources through bidding. Therefore, it is significant to research the bidding 
strategies of the generation companies and the large consumers. This paper reviews the existing research 
methods of bidding strategy. According to the different market mechanisms, the market participators will 
choose different bidding strategies based on their own cases. We analyze the applicability of bidding 
strategies under the different conditions, and give suggestions on how to select bidding strategy for the 
different market participators under different conditions. 

1 Introduction 
With the development of the electricity market, 
competition has been introduced in the generation side 
and retail side. It is the overall development trend of the 
electricity market reformulation to optimize the 
allocation of different resources through bidding. 
Different from the planned power generation under 
monopoly mode, power generation companies need to 
achieve their own power generation and profit through 
bidding in the electricity market. 

According to the theory of the economics, generation 
companies must quote the marginal cost of the unit if 
they want to maximize their expected profits in a 
perfectly competitive market. And in this case the 
market will have the highest operating efficiency [1]. 
However, the real electricity market is closely to 
oligopolistic market. This is mainly due to the fact that 
there are usually only a few dominant firms producing 
power in an area. In oligopolistic markets, generation 
companies try to maximize their expected profits by 
bidding strategically instead of bidding on marginal cost. 
In this case, the bidding strategies adopted by the 
generation companies in the market have a direct impact 
on their profitability.  

With the thorough reform of the electric power 
system in China, the direct power-purchase for large 
consumers is one of the key points of this reform. So it is 
significant to research the bidding strategy of the 
generation companies and the large consumers in the 
electricity market. 

Strategic bidding in the electricity market has been 
studied by many researchers using the different methods. 
A remarkable review is presented in [2], in which several 
different research methods on generation companies' 

bidding strategy before the year of 2000 are summarized. 
In [3], some new bidding strategies based on 
evolutionary game theory are presented.  

Previous reviews on bidding strategies in the 
electricity market have mostly embarked from the 
perspective of optimal strategy, discussing how to 
construct the optimal strategy for generation companies. 
So the most common method based on power generation 
cost analysis has been often ignored. On the other hand, 
with the development of the electricity market, some 
new problems and approaches emerge, which have not 
been summarized in previous study works. Also the 
applicability of various bidding strategies under different 
market conditions are not discussed in previous reviews. 

To summarize, the main contributions of this paper 
are as follows: 

To sort and classify the existing research methods on 
bidding strategies in the electricity market from a more 
comprehensive perspective. It means that the 
classification is not from the perspective of how to 
construct optimal strategy but includes the common 
method based on power generation cost analysis in 
practice. 

To analyze the applicability of various bidding 
strategies under the different market conditions and give 
some suggestions on how to select bidding strategy for 
the different market participators according to the 
different market conditions. 

The rest of the paper is constructed as follows. In 
Section Ⅱ , the existing methods of studying bidding 
strategy in the electricity market are summarized. In 
Section Ⅲ , we analyze the applicability of bidding 
strategy under the different conditions and give 
suggestions on how to select bidding strategy for the 
different market participators under different conditions. 
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Conclusions and expectations are presented in Section 
Ⅳ. 

2 The research methods of bidding 
strategy in electricity market 
Most previous studies on bidding strategy in the 
electricity market have mostly embarked from the 
perspective of optimal strategy, discussing how to 
construct the optimal strategy for generation companies. 
The most common method based on power generation 
cost analysis has been ignored. However, it is a practical 
approach in real market that is easily grasped for most 
generation companies. In some cases, this method may 
be sufficient and more effective for generation 
companies. So in order to understand the research 
methods of bidding strategy more comprehensively, we 
sort out the common research methods and compare their 
advantages and disadvantages. 

The methods used to construct bidding strategies 
include 5 types: method based on power generation cost 
analysis, method based on market clearing price 
forecasting, method based on guess of opponents’ 
bidding strategies, method based on game theory and 
method based on evolutionary game theory. The 
following describes each of these. 

2.1 The method based on power generation cost 
analysis 

It is the most fundamental method of constructing 
bidding strategy for the generation companies [5,6]. In 
some cases, this method may be sufficient and more 
effective for generation companies than other methods. 
The principle of the method is simple and it is easily 
grasped for most generation companies. However, it is 
hard for generation companies to maximize their own 
expected profit by this method because the influence of 
other opponents’ bidding strategies are not considered 
[4]. 

2.2 The method based on market clearing price 
forecasting  

In the electricity market with unified clearing 
mechanism, this method is commonly used. Such 
method need to predict the market clearing price based 
on historical data. If the market price can be accurately 
estimated and the price is higher than the cost, the 
generation companies only need to bid slightly lower 
than the predicted price. 

In fact, it is difficult to predict the market clearing 
price accurately. This is mainly because the accurate 
prediction need the sufficient historical data and 
reasonable forecast model. But for the developing 
electricity market, the historical data is not enough due 
to the market structure and rules are still being adjusted. 
Although in a relatively mature market, the accuracy of 
electricity price forecasting is difficult to guarantee 
because of the speculation in the market. But it does not 

mean that prediction is unnecessary. With the 
development of electricity market, the prediction is still 
an important reference when generation companies bid. 
At present, there are many methods to forecast the 
market price [7~14], such as time series prediction 
method [7], gray system prediction method, regression 
analysis [8], neural network [8~12], combination 
forecast method, wavelet analysis method [12] and so on. 

2.3 The method based on guess of opponents’ 
bidding strategies 

In this method, the opponents’ bidding strategies are 
estimated by probability or fuzzy method. On this basis, 
the optimal bidding model is established to seek the 
optimal bidding strategy. 

In order to estimate the bidding behavior of the 
opponent accurately, it is necessary to know the 
historical bidding data of the competitors. On this basis, 
the statistical method [15] is used to estimate the bidding 
behavior of competitors. However, because a lot of 
bidding data in the market is confidential and the 
behaviors of the market participants are speculative, it is 
difficult to grasp the bidding laws of the competitors. 

Most of the studies assume that the bidding laws of 
the competitors are known, such as the assumption of 
rival offer obeying the discrete probability distribution 
[16,17], uniform distribution [18] and normal 
distribution [19~21,23,26,27], or regarding it as a fuzzy 
set [22,24]. 

2.4 The method based on game theory 

The research methods based on classic game theory are 
mainly divided into the following two categories. The 
first type is based on the matrix game model. This model 
is very difficult to apply in practice because it needs to 
know all the other competitors’ strategies. In fact, it is 
hard to realize. And when the number of the market 
members is high, the game matrix will be very large and 
the solution is complicated. Therefore, this method can 
only analyze small systems and is far from practical 
applications. 

The second type is based on the oligopoly game 
model, which mainly includes Cournot model, 
Stackelberg model and supply function model [31~33]. 
Many simplified assumptions are made in the application 
of these models, and the equilibrium point obtained in 
this case may not have much significance for the 
construction of bidding strategies. Generally, the 
methods based on the classic game theory are more 
suitable for rough analysis of the market participants’ 
bidding behaviors. 

2.5 The method based on evolutionary game 
theory 

Compared with the method based on classic game theory, 
the evolutionary game theory seeks the equilibrium point 
through continuous learning in the environment [3]. 
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Based on the intelligent agent technology, each 
market participant is modeled as an independent agent. 
Each agent knows only its personal information and the 
public information of the market. But it does not know 
the private information of other agents. This assumption 
conforms to the incomplete information game in the real 
market. At present, this method is widely used in power 
market simulation research [36~38]. 

3 The applicability of bidding strategy in 
electricity market 

The operation modes of electricity markets in distinct 
countries are different, and the bidding rules and clearing 
rules adopted by different markets are also different. 
According to the different market mechanisms and 
management, market participators will choose different 
bidding strategies based on their own cases. In this 
section, we analyze the applicability of bidding strategy 
under the different conditions, and give suggestions on 
how to select bidding strategy for the different market 
participators under different conditions. 

3.1 The bidding strategies in different electricity 
market 

According to the time division, the electricity market 
system can be divided into the medium and long-term 
contract market, day-ahead market and real-time market. 
The generation companies can participant in different 
markets at the same time. Considering the generation 
companies’ objectives in these markets, the bidding 
strategies adopted in different markets need to be 
adjusted. 

For example, in order to avoid the risk of price 
fluctuations in the spot market, the goal of most power 
generation companies is to gain as much power as 
possible in the medium and long-term contract market.  

Therefore, the generation companies usually bid low 
to improve the probability of bid winning. In this case, it 
is more appropriate for them to bid based on power 
generation cost in the medium and long-term contract 
market. This is mainly because the method based on cost 
analysis has less risk and makes generation companies 
win the bid more easily than other methods. 

The purpose of most power companies participating 
in the spot market is to obtain additional economic 
benefits. Therefore, for these generation companies, they 
try to achieve the maximum expected profit in the spot 
market. But if the generation companies bid only based 
on their own cost, without considering the impact of the 
opponent's bidding in the spot market, it is not 
conductive to achieve the goal of maximizing profits. 
Obviously, it is more beneficial for some generation 
companies which are familiar with the competitors’ 
information and have sufficient historical data in the spot 
market. These generation companies can estimate the 
opponents’ bidding behaviors or predict the market 
clearing price based on these historical data for their 
reference. However, when the generation companies use 

these bidding strategies to gain high profits, they will 
also face different risks, such as market price risk, power 
generation risk and so on. 

3.2 The bidding strategies of the generation 
companies with different scales 

In terms of the generation company’s scale and market 
share in the electricity market, it will compete as a price-
taker or a price-maker. The greater the generation 
company’s market share, the greater the ability to 
influence the market. In the oligopoly market, such 
large-scale generation companies can indirectly 
determine the market price [18]. In this case, some small 
and medium generation companies with high cost 
become price-taker due to lack of competitiveness in the 
market. So the generation companies with different 
scales should take the different bidding strategies to get 
more profits and enhance competitiveness. 

Under uniform clearing pricing rule, the market price 
is mainly determined by a few large-scale generation 
companies in this area. So for the small and medium 
companies, they can bid based on cost to improve the 
probability of winning the bid. Once the companies win 
the bid and the marginal clearing price is higher than 
their bid, such companies will be able to obtain 
additional profits. In this case, it is wiser to choose the 
bidding strategy based on cost. 

On the contrary, in order to achieve the maximum 
expected profits, the large-scale power companies, as the 
price-maker, need to consider the bidding behaviors of a 
few main competitors who have almost the same 
strength with them. For such companies, if they can 
collect more historical data about the market and other 
competitors, it is more beneficial to bid based on forecast 
price and estimated competitors' bidding strategies. 

3.3 Different types of generation companies’ 
bidding strategies 

Most of the researches on generation companies’ bidding 
strategies in the market have been carried out around 
thermal power plants. However, the characteristics of 
hydropower plants are different from the thermal power 
plants. This leads to different bidding strategies between 
them. 

The studies on hydropower plants’ bidding strategies 
are mostly from a price-taker perspective [38,39]. For 
the thermal power plant, the most common bidding 
strategy is to bid based on the fuel cost, which is 
modeled as a quadratic function of its output power. And 
fixed cost elements are ignored.  On the contrary, the 
hydropower plants hardly consume fuel after they are 
completed. The cost of hydropower plants is mainly 
fixed cost and fuel cost can be neglected. Therefore, the 
original biding strategy based on cost needs to be 
adjusted when applied to the hydropower plants. 

The bidding strategy based on clearing price 
forecasting is also commonly used in the electricity 
market. However, it is difficult to guarantee the accuracy 
of prediction due to the speculation or collusion in the 
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market. This situation is extremely risky for hydropower 
plants with water constraints. Because the forecast value 
is slightly higher than the actual market price in a certain 
period, the hydropower plant will lose the chance of 
generating electricity. As a result, it is difficult to meet 
the constraints of water plan [40,41]. As a result, it is 
likely to abandon water in the future because of the 
limited regulation and storage capacity of the reservoir. 
And this will cause huge losses. But only by lowering 
the price to ensure the electricity is obviously 
uneconomical. Therefore, these original bidding 
strategies are difficult to meet the hydropower plants’ 
demands and need to be adjusted according to practical 
experience. The hydropower plants’ bidding strategies 
need for further study and improve. 

3.4 The bidding strategies in the direct power-
purchase for large consumers 

With the thorough reform of the electric power system in 
China, the direct power-purchase for large consumers is 
one of the key points of this reform. So it is significant to 
research the bidding strategies of the generation 
companies and the large consumers in the electricity 
market. 

In this section, we mainly discuss the generation 
companies’ and larger consumers’ bidding strategies 
under the different market clearing mechanisms. Under 
uniform clearing pricing rule, large-scale generation 
companies can adjust the bidding strategy according to 
their own situation and the market conditions. In this rule, 
the small and medium generation companies can bid 
based on fuel cost to improve the probability of winning 
the bid.  

Different from uniform pricing, in high-low matching 
pricing rule, each generation company is paid at the 
average price of generation company’s bid and matched 
large consumer’s bid. It is difficult for generation 
companies to form a coalition in the electricity market 
adopting high-low matching clearing mechanism.  

Under the circumstance of supply exceeding demand 
in electricity market, the small and medium generation 
companies can bid low to ensure a certain proportion of 
electricity or the maximum bidding electricity cleared. 
For these companies, bidding based on cost is a more 
effective and less risky strategy. But for some large 
companies, they have the ability to collect more 
historical data about the market and other competitors. It 
is more beneficial for them to bid based on forecast price 
and estimated competitors' bidding strategies. 

However, large consumers must ensure the bided 
volume of electricity in order to meet the production 
demands. So they pay more attention to the bided 
volume of electricity rather than price in most cases. But 
the market clearing price is certainly the lower the better 
for large consumers. So in the electricity market some 
large consumers will bid the tariff for most of electricity 
to ensure the bided volume to satisfy production needs. 
And the offer of small amount of electricity should be as 
low as possible. This strategy can make large consumers 

sacrifice the minimum amount of electricity to obtain the 
lowest clearing price. 

4 Conclusions 
There are many factors that influence the choice of 
bidding strategies, including bidding rules, market 
clearing mechanism, and so on. The market participants 
should choose the suitable strategy according to the 
market environment and their own situation. At present, 
there have been many research results of bidding 
strategies for generation companies, but there are few 
researches on bidding strategies for large consumers. 
The bidding strategy for large consumers is worthy of 
further study. 
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