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Abstract: The continuous promotion of power mixed ownership reforms has caused 

competition on the side of power sales, and the market landscape has shown a 

diversified development trend. With the improvement of the market system, the 

business methods and competitive advantages of the major power sellers in the future 

will also be different. This paper designs a comprehensive competitiveness evaluation 

index system for electricity retailers, and applies the cloud model theory to evaluate 

and compare the comprehensive competitiveness of six major power sellers in the 

example. The research is useful for measuring the development potential of the 

electricity sales body and guiding the user to choose the right manufacturer. 
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1. Introduction 

In 2015, the Central Committee of the Communist Party of China issued the "Opinions 

on Further Deepening the Reform of the Electric Power System” (Zhong Fa [2015] No. 

9). The document clearly states that the power system reform will introduce 

competition on the electricity sales side and openly order to social capital. The placing 

of electricity business encourages five major market players, including power 

generation companies, to form electricity retailer companies to conduct electricity sales 

[1]. By the end of February 2018, there were 6,389 electricity retailers, of which 4,495 

were in the power grid business. In addition, there are power generation companies, 

power engineering companies, energy-saving service companies, and technology 

Internet companies. And environmental protection industry companies have registered 

and established electricity retailers to participate in the competition in the electricity 

sales market. Therefore, under the condition of diversification of power sales entities 

and complex and volatile market environment, it is of great significance to evaluate the 
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competitiveness of electricity retailers by measuring the development potential and 

guiding users to choose electricity sales service providers.  

The relevant theories of competitiveness include Porter's "Diamond System Theory", 

Panrose's Resource and Capabilities View, Enterprise Value Chain, etc. [2,3]. The 

research on the competitiveness of the electricity market is mainly focused on the 

power supply structure, that is, the competitiveness of power generation enterprises 

[4,5]. Research on the structure of electricity consumption, Zhang et al. [6] explained 

the measures and means to improve the competitiveness of power supply enterprises 

from a qualitative point of view. Liu et al. [7] used the fuzzy comprehensive evaluation 

method to evaluate the competitiveness of the six major power sales entities. However, 

the commonly used evaluation methods in the past, such as principal component 

analysis [8], comparative difference method [9], analytic hierarchy process [10], and 

fuzzy comprehensive evaluation method [11], can only obtain simple quantitative or 

qualitative evaluation results. Even if the combination of qualitative and quantitative, 

its qualitative evaluation part is summarized into the abstract mathematical framework, 

which affects the operability of the evaluation. Cloud model theory can preserve the 

ambiguity and randomness of things while realizing the mathematical transformation 

from qualitative analysis to quantitative analysis. It can effectively transform qualitative 

evaluation indicators into objective and accurate evaluation values. There are obvious 

theoretical advantages. 

Therefore, this paper firstly builds a comprehensive competitiveness evaluation index 

system for electricity retailers from the basic conditions of electricity sellers, the current 

operating conditions of enterprises and potential competitiveness. Secondly, taking the 

six major competition entities that are currently allowed to enter the market for 

electricity sales as the research object, the cloud model theory is used to convert the 

qualitative indicators of competitiveness indicators into quantitative measures. Thirdly, 

the multi-level calculation is used to obtain the expected value of the comprehensive 

competitiveness cloud model to evaluate and compare the competitiveness of each 

research subject. Finally, based on the specific evaluation results, the development 

proposals for different electricity retailers are proposed. 

 

2. Construction of Comprehensive Competitiveness Evaluation Index 

System for Electricity Retailers and Introduction of Cloud Model 

2.1. Construction of Evaluation Index System 

The evaluation index system of comprehensive competitiveness of electricity retailers 

constructed in this article is shown in Figure 1. 
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Figure 1. Competitiveness evaluation index system of electricity retailers 
 

2.2. Cloud Model Basic Theory 

The cloud model theory is proposed by Academician Li on the basis of probability 

theory and fuzzy theory [12]. Compared with other evaluation theories, the cloud 

model can deal with the uncertainty, randomness and ambiguity of the language 

evaluation information, the index weight is difficult to determine, the accuracy of the 

evaluation result is not high, and the scope of application is wide, which can be used for 

the science of different indicators. Analysis and evaluation can well handle the model 

constructed in this article. Therefore, this paper uses the cloud model as a theoretical 

method to complete the evaluation of the comprehensive competitiveness index of the 

electricity retailers. The established evaluation model of the seller's competitiveness is 

less erroratic and can reflect the reality. 

Definition of the cloud model: Set U to be a domain of precision values  U x .T is 

the concept on U .The degree of membership of the element x in U to T , ( ) [0,1]TC x  is 

a random number with a stable tendency. The distribution of the membership degree 

on the domain becomes a subordinate cloud, referred to as the cloud, which 

is ( ) : [0,1], ( )T TC x U x C x   . And each x  is called a cloud drop. The cloud model 

can be expressed using only three numerical eigenvalues: expected value xE , 
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entropy nE , and super entropy eH . Among them, xE reflects the central value of the 

corresponding qualitative concept in the domain, that is, the value of the cloud center x , 

and is the value that best represents this qualitative concept. nE is a measure of 

qualitative concept ambiguity, reflecting the range of values that can be accepted in the 

domain. The larger the value, the more macroscopic the concept is. The more random 

and fuzzy, the more difficult the quantification. eH  represents the degree of dispersion 

of entropy nE . The larger the value, the greater the randomness of membership. 

 

2.3. Basic assumptions for evaluating the competitiveness of electricity retailers using 

cloud model 

The cloud model can convert the qualitative indicators of the seller's competitiveness 

into quantitative calculations through the cloud generator. This article quantifies the 

qualitative language and therefore uses a positive generator. In this model, the xE value 

can judge the comprehensive competitiveness of the main body of the sales, and the 

larger the value, the stronger the comprehensive competitiveness. Based on the cloud 

model, the following assumptions are made: 

(1) Each quantitative competitiveness index is regarded as a natural language concept, 

corresponding to a cloud; 

(2) It is assumed that the actual competitiveness value belongs to a certain level of the 

degree of certainty distribution in accordance with the normal distribution. 

 

3. Case Study 

3.1. Evaluation Object 

Based on the above analysis, this paper will use cloud model to evaluate the 

competitiveness of the six main categories of competitive electricity sales providers in 

the future electricity market. The six main categories of competitive electricity sale 

include the competitive electric power supply company, the large power generation 

enterprise, the non electric energy company, the large industrial park (high and new 

industrial park), the electric construction equipment company and the other 

independent third party electric companies. Because the power supply companies in 

the power grid are generally converted by the power supply companies of the power 

grid or wholly owned subsidiaries, they can seamlessly undertake the original customer 

resources, technical resources and human resources of the power grid. With the help of 

the brand advantages and platform advantages of the power grid enterprises, the sale 

of electricity can be carried out earlier. 
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3.2. Competitiveness Evaluation 

Taking the competitiveness of the independent third party electric companies as an 

example. 

(1) The expert group evaluation. The 10 members of the expert group appraise the 

status of the 16 indexes in the evaluation index system of the competitiveness of the 

third party independent sale e-commerce. Because of the limited length of text, the 

results of the text are no longer described. 

(2) Transforming evaluation language form quantitative to qualitative by cloud model. 

The qualitative comment set is: V= {weak, poor, general, good, perfect}, using 

bilateral constraints  ,min maxB B
to determine the value of cloud parameters. According to 

formula (1), we calculate the three digital characteristics of the cloud, and finally get 

the correlation value of cloud model as shown in Table 1. 
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Note: the K in the upper form is constant, and can be adjusted according to the fuzzy 

degree of the comment itself. 

The semi cloud model is used to calculate the commentary transformation of the single 

boundary item, that is, the commentary "weak" is taken as "0", and the commentary 

"good" is "1", taking 1/2 as its entropy value [13]. 

Table 1. The expected value and entropy of various qualitative comments 

Comment weak poor general good perfect 

Section (0,0.2] (0.2,0.4] (0.4,0.6] (0.6,0.8] (0.8,1] 

Expected value xE  0 0.3 0.5 0.7 1 

Entropy value nE  0.0167 0.0333 0.0333 0.0333 0.0167 

 

According to table 1, the qualitative evaluation of each index is transformed into 

quantitative value, and decision matrix D is composed of the expected values of each 

index. 

0.5 0.3 0.5 0.0 0.0 0.0 0.0 0.5 0.5 0.5 1.0 1.0 1.0 0.5 1.0 1.0

0.3 0.0 0.5 0.0 0.0 0.5 0.5 0.5 0.7 0.3 1.0 1.0 1.0 0.7 0.7 1.0

0.5 0.3 0.3 0.3 0.3 0.0 0.3 0.7 0.5 0.3 0.7 1.0 1.0 0.7 0.7 1.0

0.3 0.3 0.3 0.3 0.3 0.0 0.3 0.3 0.3 0.3 1.0 1.0 0.7 0.5 0.5 0.7

0.3 0.3
D 

0.3 0.0 0.0 0.3 0.3 0.3 0.3 0.5 1.0 0.7 0.7 0.7 0.7 1.0

0.5 0.5 0.5 0.3 0.0 0.3 0.0 0.5 0.5 0.5 0.7 0.7 0.7 0.7 1.0 0.7

0.7 0.5 0.7 0.5 0.3 0.5 0.0 0.7 0.7 0.3 1.0 0.7 0.5 0.5 1.0 1.0

0.3 0.5 0.5 0.3 0.3 0.3 0.3 0.5 0.5 0.3 1.0 0.7 0.7 0.5 1.0 0.7

0.5 0.3 0.5 0.3 0.0 0.0 0.0 0.5 0.3 0.5 1.0 0.7 0.7 0.7 0.7 0.5

0.3 0.0 0.3 0.3 0.5 0.0 0.3 0.3 0.3 0.3 1.0 1.0 0.5 1.0 0.7 1.0
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Using formula (2) to find out the 16 one dimensional cloud models corresponding to 

the 16 two level indicators in the competitiveness index. 
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                                    (2) 

Taking 11G  (human resources) as an example, the expected and entropy values of the 

cloud model are as follows: 

11

0.5 0.0333 0.3 0.0333 0.5 0.033 0.3 0.0333
   0.4200

0.0333 10
xGE

       
 


 

11  0.0333 0.0333 0.0333 0.3330nGE       

Similarly, we obtain the expected values and entropy values of other indicators, as 

shown in Table 2. 

Table 2. The expected value and entropy of the two level index cloud model 

Index 11G
 12G

 13G
 14G

 21G
 22G

 11E
 12E

 

Expected value 0.4200 0.3332 0.4100 0.2704 0.2264 0.2531 0.2498 0.4600 

Entropy value 0.3330 0.2998 0.3330 0.2832 0.2500 0.2500 0.2666 0.3330 

Index 13E
 21E

 22E
 23E

 11P
 12P

 21P
 22P

 

Expected value 0.4800 0.3800 0.2962 0.8002 0.7060 0.6000 0.7610 0.8003 

Entropy value 0.3330 0.3330 0.2811 0.2500 0.2832 0.3330 0.2628 0.2334 

 

(3) Multilevel integrated cloud. For multi-level evaluation system, this paper adopts the 

recursive method of bottom to top to calculate the cloud parameter eigenvalues of 

synthetic cloud. A number of adjacent cloud models in the competitiveness index 

system of the electricity supplier are combined to get a higher level parent cloud based 

on the formula (3). 
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                                  (3) 

In the formula, xiE  and niE  are the cloud parameters of the neighboring index cloud 

models, iw  is the weight of the index, and n is the number of indicators. 

The first level index of the evaluation index system of the competitiveness of the sale 

of the electric business is analyzed from different angles, representing the typical 

indexes of the three components, thus giving the same weight to the same type of 

index. According to formula (3), we get the expected value and entropy value of the 

first level and the factor level of the index system, as shown in tables 3 and 4. 
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Table 3. The expected value and entropy value of the first layer index cloud model 

Index 1G
 2G

 1E
 2E

 1P
 2P

 

Expected value 0.3726 0.2398 0.4071 0.4743 0.6487 0.7865 

Entropy value 1.2490 0.5000 0.9326 0.8641 0.6162 0.4834 

 

Table 4. The expected value and entropy value of the factor layer index cloud model 

Index G  E  P  

Expected value 0.3275 0.4394 0.7093 

Entropy value 1.7490 1.7967 1.0996 

 

Finally, we get the expected value of the independent third party selling electricity 

supplier cloud model of competitiveness E =0.4612. 

According to the above method, the expected value of the cloud model of the factor 

layer and target level index in the other five kinds of evaluation index system of the 

competitive power is obtained, as shown in Table 5. 

Table 5. Six types of market competitiveness index expectations 

competitiveness index 

 

Competition subject 

 

 

Comprehensive 

competitiveness 

Competitiveness index 

G E P 

The competitive electric power supply 

company, 
0.7123 0.7910 0.7001 0.6412 

The large power generation enterprise 0.5897 0.6149 0.6086 0.5257 

The non electric energy company 0.5737 0.6178 0.5618 0.5354 

The large industrial park (high and new 

industrial park) 
0.5931 0.6294 0.5233 0.6171 

The electric construction equipment 

company 
0.5321 0.4800 0.5402 0.5896 

The other independent third party electric 

companies 
0.4612 0.3275 0.4394 0.7093 

 

4. Conclusion 

This paper constructs the evaluation index of the competitive power of the seller from 

three aspects: the basic conditions of the subject of sale of electricity, the micro 

structure of the enterprise and the management of the relationship between the 

upstream and downstream and the development potential brought by the changes of 

the users and the market. It also evaluates and compares the competitiveness of the 

six types of competitive power companies set up by the Power Grid Corp, and obtains 

the following conclusions and related suggestions: 

(1) The overall competitiveness of the power grid enterprises is the highest, while the 

 



Volume 5 Issue 6 2018 

   71 

three measurement potential is relatively weak. We can see that in the long 

development, the power grid enterprises have large organization, poor flexibility, weak 

competition consciousness and relatively weak capability of independent innovation. 

Therefore, Power Grid Corp needs to further enhance its awareness of selling electricity 

service, improve its professional quality and market competitiveness. 

(2) When the electricity market is mature, the price difference is stable, the service 

level of the seller and the reliability of the power supply will be the primary condition for 

the user to choose. The value of the value-added service makes the profit of the 

electricity market more flexible. Therefore, in the process of development, it is 

necessary not only to improve the quality of the power supply service of the existing 

enterprises, but also to be based on the future development strategy of the company, 

especially the third party selling companies with insufficient competitive advantage in 

the early stage, and through the cooperation with the Internet Co, the innovation mode 

of the energy Internet, large data and so on can be developed. Selling electricity 

platform, providing personalized and diversified energy services to increase customer 

stickiness and enhance competitive advantage. 

(3) Competitive electricity selling business, like other industries, needs to experience 

the dynamic development process of survival of the fittest, so as to form a balanced 

market. In the early stages of development, the disadvantaged independent suppliers 

need the support and encouragement of the national macro policies to make these 

companies play an important role in breaking the monopoly of the power grid, 

enhancing the vitality of the market and optimizing the allocation of resources. 

 

Acknowledgments 

This study is supported by the National Natural Science Foundation of China (NSFC) 

(Grant no. 71771085). 

 

References 

[1] Central Committee of the Communist Party of China, State Council. Several opinions on 

further deepening the reform of the power system (Zhongfa [2015] No. 9) [Z].2015. 

[2] Tao Ying. An Empirical Study on the Relationship between Social Responsibility and 

Competitiveness of Liquor Enterprises——From the Perspective of Value Chain. Journal of 

Southwest Jiaotong University (Social Science Edition), 2018, 19(01): 107-114. 

[3] Keller K L. The effects of brand name suggestiveness on advertising recall. Journal of 

Marketing,1998(24):48-57. 

[4] Li Xinwu, Wang Liping, Wang Wei et al. Regional electricity market bidding mechanism 

considering the difference between power generation costs. Power System Protection and 

Control, 2010, 38(23): 39-43. 



Volume 5 Issue 6 2018 

   72 

[5] Dong Fugui, Liu Huimei, Jia Zhaohui et al. Evaluation and selection model of coal-fired 

suppliers in thermal power plants. Proceedings of the CSEE, 2013, 33(2): 65-71. 

[6] Zhang Qiuyi, Zhang Xiaoxu, Meng Fanli et al. Thoughts on Improving the Competitiveness 

of Power Supply Companies in the Background of Selling Electricity Market. Agricultural 

Power Management, 2016, (12): 43-44. 

[7] Liu Wenya, Jiao Jie. Based on fuzzy comprehensive evaluation method for the evaluation of 

the main competitiveness of the future sale of electricity . Power Demand Side 

Management, 2016,05 (4): 15-20. 

[8] Bai Fuchen, Zhou Jingnan. Evaluation of regional marine industry competitiveness based 

on principal component analysis and cluster analysis . Science and Technology 

Management Research, 2016,36 (03): 41-44+49. 

[9] Cao Yueheng, Zhang Shaojie. Comparative study on the international competitiveness of 

the automobile industry. Contemporary Economic Research, 2017 (11): 90-96. 

[10] ZHANG Ki,SI B F. The application of fuzzy comprehensive evaluation method based on ahp 

on the distribution of rail transport. Applied Mechanics and Materials, 2014, 488- 489: 

1379- 1382. 

[11] TIAN J Y,WU L L. Fuzzy comprehensive evaluation method for financial risks of electric 

power enterprises analysis. Advanced Materials Research,Switzerland:Trans Tech 

Publications Ltd,2012, (403-408):2632-2635. 

[12] Li Deyi, Meng Haijun, Shi Xuemei. Membership cloud and affiliated cloud generator. 

Journal of Computer Research and Development, 1995,32 (6): 16-21. 

[13] Wu Hue, Wang Doping, Jess Zhang, et al. Evaluation and comparative study of 

International Cruise Port Competitiveness Based on cloud model. China Soft Science, 2015, 

02: 166-174. 


