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Abstract. China's power industry has become an important market participant in international power 

investment. Due to the deterioration of the environment, the application of new energy sources has received 

more and more attention in the power industry. In the process of overseas investment, the attitude of China's 

power industry to new energy also affects the income and risk level of investors. This paper applies the 

relevant theory of game theory to analyze the attitudes of investors and investors on new energy, and studies 

the impact of cost-sharing rate and benefit-sharing rate on their respective returns. Through numerical 

analysis, it is found that there is a balanced solution. When the Chinese power industry as an investor shows 

a moderate negotiating attitude towards new energy, and the host country as a recipient has a high degree of 

acceptance of new energy, the two kinds of benefits are the best. It has certain reference functions for project 

managers. 
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1. Introduction
According to Accenture's 2017 Global Power Industry Report, clean energy is one of the focuses of

global power investment. As new energy sources in the global power industry market become investment 

hotspots, the overseas business of Chinese power companies is increasing in the context of China's “One Belt, 

One Road” initiative to promote investment in power infrastructure. With the saturation of the domestic 

electricity market and the further implementation of the “going out” national strategy, domestic companies 

have accelerated their investment in overseas power markets in recent years.  

Southeast Asia is the first stop for Chinese companies to invest in overseas power. It is mainly 

concentrated in thermal power and hydropower green space projects in Southeast Asia. However, with the 

decline in the cost of renewable energy, especially wind power and solar energy, and the increasing emphasis 

on low-carbon energy by international and territorial countries, the investment of domestic enterprises has 

gradually tilted toward the field of renewable energy, and the scale of investment has increased rapidly. 

Among them, due to the relatively low demand for electricity consumption in developed countries and the 

lack of demand for new large-scale power stations, coupled with strict policy restrictions on carbon 

emissions, renewable energy has gained more room for development, with investment opportunities for 

offshore wind power and 100 megawatts of onshore wind power. And large-scale solar power generation. 

Medium-sized developing countries are limited by economic scale, and the demand for large-scale power 

plants is limited. The scale of renewable energy generation is more in line with their demand characteristics. 

In addition, in recent years, international financial institutions such as the World Bank have supported 

renewable energy development and high-carbon energy. The limits of investment in renewable energy are 

gradually increasing. These factors have driven the growth of Chinese companies' overseas renewable energy 

investments. 

 Corresponding author. Tel.: + 18611189200.

E-mail address: lxylinxinyu@163.com.

 
ISBN 978-981-14-1684-2

Proceedings of 2019 the 9th International Workshop on Computer Science and Engineering  
 

                       Hong Kong, 15- 17 June , 2019, pp. 558-564

558

admin
打字机文本
doi:

admin
打字机文本
10.18178/wcse.2019.06.083

admin
打字机文本
(WCSE 2019 SUMMER)

admin
打字机文本

admin
打字机文本

admin
打字机文本

admin
打字机文本

admin
打字机文本
(WCSE 2019 SUMMER)

admin
删划线



In the process of overseas investment, although new energy can bring new opportunities to China's 

power industry and expand revenue, the risk level will also increase. For example: the host country's 

exclusion of new energy, new energy power generation technology and management experience. China's 

new energy power projects can reduce the uncertainty of earnings by diversifying the subject risk of project 

investment in overseas investment [1]. Therefore, the cost sharing ratio is introduced in this paper to alleviate 

the risks of the power industry in the process of investing in new energy overseas. 

How to realize the promotion of new energy on the basis of ensuring investment efficiency is a key issue 

that Chinese power companies need to consider when investing overseas. In the negotiation process, China's 

power companies (investors) have two attitudes toward the promotion of new energy: toughness and 

weakness, while overseas investors' acceptance of new energy is also divided into high and low. Therefore, 

the entire investment process is equivalent to a game. Under the premise of considering both the benefits and 

the risks, what kind of attitude the two sides should take in dealing with new energy investments is related to 

the interests of the game. This is also the entry point of this article. By analyzing the game process between 

Chinese power enterprise investors and overseas investors, the ratio of non-distribution ratio and interest 

distribution ratio is introduced, and the best choice and the best distribution ratio of both parties are obtained, 

aiming at achieving a win-win situation. 

The contributions of this paper mainly include three aspects: 1. Expanding the application of game 

theory in the field of engineering; 2. Providing management opinions in overseas investment projects of 

power grids; 3. Other similar engineering projects can also use similar methods to derive the mechanism 

behind them.  

The structure of this paper is as follows: The first part is a simple introduction of this research. The 

second part is the literature review related to the game process of overseas investment in overseas power grid 

and overseas investment; the third part is the problem description and model construction, the game 

hypothesis and game matrix are proposed, and the game model is constructed; the fourth part It is a 

numerical analysis. By taking in the numerical values, the influence of different parameter changes on the 

mutual benefits are analyzed. The fifth part is the conclusion of the article. 

2. Literature Review
The literature review is divided into two parts: 1. The research status of the overseas investment in clean

energy in the power industry; 2. The application of game theory in overseas investment research. 

At present, China's power overseas investment direction is basically concentrated on new clean energy such 

as thermal power, hydropower, solar energy, wind power, etc., and even involved in related industries and 

mining [2].  

Weiwei Zhang [3] pointed out that China's power industry's overseas investment is mainly based on 

clean energy such as power transmission and transformation, hydropower, solar energy and wind energy. 

The most invested projects are hydropower projects. It accounted for 44.68% of the total number of projects, 

followed by thermal power projects with 19.5%, wind power and other clean energy accounts for 8.51%, and 

solar energy accounted for 2.13%. Therefore, overseas investment in new energy has broad market prospects 

and is consistent with the concept of sustainable development. In addition, the research on overseas 

investment in China's power industry is concentrated in the fields of current research, risk research, case 

studies, etc[4]-[7]. The research on the risk benefit analysis of new energy in the process of overseas 

investment is hardly involved. 

Game theory has played a pivotal role in studying the risks and interests of overseas investment. By 

constructing the interest game model of host countries and enterprises, Qiyang Wang and other scholars [8] 

studied the influencing factors of the host country's severity of investment barriers and the feasibility of 

enterprises to deal with investment barriers through benefit sharing. Feiqiong Chen and other scholars [9], 

based on comprehensive consideration of the technology spillover effects and competitive effects of overseas 

investors on local enterprises in the host country, construct a dynamic game framework between overseas 

investors and host countries, analyze the strategic interaction between overseas investors and host countries, 

and seek overseas investors. The optimal investment strategy for dealing with tax risks. Juan Wang et al.[10] 

studied the overseas investment strategies of state-owned enterprises and private enterprises by constructing 
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an evolutionary game model of overseas investment by state-owned enterprises and private enterprises. 

Liyan Han and others [11] proposed a cooperative and win-win game analysis model for overseas investment 

cooperation and win-win cooperation. The non-cooperative game and the cooperative game model were used 

to analyze the interests of the cooperative investment of resources, technology, capital and geopolitical 

advantages. Applied to PetroChina's cooperative investment case in the Lafayah oil field in Iraq. In summary, 

game theory has not been widely used in the analysis of new energy overseas investment. Therefore, this 

paper starts from this perspective and analyzes the changes in the returns of the different attitudes of the 

game to new energy sources. 

3. Problem Description and Model Construction  
In the model of this paper, China's power industry is the investor and the overseas host country is the 

investor. Chinese power companies promote overseas energy-generating power generation. The attitude of 

investors is tough or weak. The host country's acceptance of new energy sources is different. This paper sets 

high and low. Considering the risk aversion and benefit distribution, this paper introduces two parameters of 

cost-sharing ratio and benefit-distribution ratio. In the game process, there are the following four situations:  

1. When China's power investor has a tough attitude and the investor's acceptance of new energy is low, 

the two parties cannot reach an agreement. Both parties have a return of 0. 

2. When China's power investors are weak and the investors' acceptance of new energy is low, the two 

sides use traditional energy development methods for power cooperation. At this time, the investment 

amount is   , the expected profit is   , the profit distribution ratio is a, 1-a, the construction cost is   , and 

the investment risk coefficient is    , that is, the investor bears the cost of      Investor's income: 

              ; the income of the investee:                        

3. When China's power investors are tough and the investors are more accepting new energy, the two 

sides adopt new energy development methods for power cooperation, and because of the strong willingness 

of the investors to cooperate and the higher bargaining power of the Chinese, The invested party bears all 

costs. At this time, the investment amount is    , the expected profit is   , the profit distribution ratio is a, 

1-a, and the construction cost is   ,. Investor's income:           ; the income of the investee: 

                . 

4. When China's power investors are weak and the investors' acceptance of new energy is high, the two 

sides adopt new energy development methods for power cooperation, and because the investors have strong 

willingness to cooperate and the Chinese bargaining power is low, China bears certain construction costs. At 

this time, the investment amount is     the expected profit is   , the profit distribution ratio is a, 1-a, the 

construction cost is   , and the investment risk coefficient is    , that is, the investor bears the cost of  

    . Investor's income:               ; income of the investee:                  

     . 

In summary, the game matrix is as follows: 

Table 1：Game Matrix 

 
Investor 

Tough attitude Weak attitude 

Investee 

Low 

acceptance 
0 0                                 

High 

acceptance 
                                                     

The probability that the investor's attitude is tough is q, the probability of weak attitude is 1-q; the 

probability that the respondent has low acceptance of new energy is p, and the probability of accepting high 

is 1-p. 

Therefore, for the investee:  
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For the same reason, for investors: 

According to the replication dynamic equation in evolutionary game theory Obtained: 

4. Numerical analysis
According to the above modeling results, the model was numerically analyzed, and it was set to  =10,

 =20,   =8;   =15,   =28, and   =12. 

Therefore: 

It can be seen from the above: When selecting new energy, The higher the proportion of costs incurred 

by the investors, the higher the acceptance of the new energy by the investors, the smaller the probability that 

the investors will adopt a tough attitude; the smaller the proportion of the profit distribution of the investors, 

the more the recipients will accept the new energy. High, the greater the probability that investors will adopt 

a tough attitude. 

1. When                                          Using matlab to draw a picture, the

function images of UA and a can be obtained as shown in Figure 1. The function images of UB and a are

shown in Figure 2. As can be seen from the figure, when a = 0.3, both UA and UB take the maximum

value.

Figure 1: UA-a 

Figure 2: UB-a 

2. When a=0.3 and b1=1, the function images of UA and b2 are shown in Figure 3. The function images of

UB and b2 are shown in Figure 4. It can be seen from the figure that when b1=1, the investor will not

choose to invest because there is no positive return.
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Figure 3: UA-b2 

Figure 4：UB-b2 

When a=0.3 and b1=0, the function images of UA and b2 are shown in Figure 5. The function images of UB 

and b2 are shown in Figure 6. It can be seen from the figure that when b2=0.3, both UA and UB take the 

maximum value. 

Figure 5: UA-b2 

Figure 6：UB-b 
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3. When b1=0, b2=0.3, the function image of UA and a is shown in Figure 7. The function image of UB

and a is shown in Figure 8. It can be seen from the figure that when a=0.3, both UA and UB take the

maximum value. Corresponds to the results of 3.

Figure 7: UA-a 

Figure 8：UB-a 

In summary, b1=0, b2=0.3, and a=0.3 are equilibrium points. At this time, both the Chinese power 

enterprise investors and the host country investors get the maximum benefit. At this time, both q* and p* are 

less than 0. Explain that Chinese power companies should adopt a moderate attitude when negotiating, and 

the host country should show a positive attitude toward investment in new energy. 

Intuitively understanding, there are two reasons for this phenomenon. First, Grid new energy overseas 

investment is a self-interested behavior. At the same time, expanding the use of new energy is also a 

common demand of all countries. Moderate negotiating attitudes make it easier for the other party to accept 

the investor's ideas; the positive response of the investors reflects the respect for the investors and the support 

for the investment projects. In this harmonious negotiation atmosphere, the negotiation costs will be reduced, 

and the common interests will easily reach a high degree of consistency. Second, because it is a cooperation 

between countries, the attitude of the two sides on behalf of the negotiations represents the image of the 

country, and it is not appropriate to have a tougher attitude. This also explains why both sides have a 

moderate attitude in international cooperation projects. 

5．Conclusion 
This paper analyzes the attitudes of investors and investors on new energy, the distribution of risks, and 

the distribution of benefits by using the relevant theories of game theory in the context of China's power 

industry's new energy overseas investment. Through numerical analysis, we find that there is a balanced 

solution that maximizes the interests of both parties and at the same time achieves a reasonable distribution 

of risks and benefits. When conducting overseas investment, power companies can conduct numerical 

analysis based on the model constructed in this paper and the actual situation of the project to arrive at the 

best negotiation strategy. Not only is it conducive to the promotion of new energy, but also can guarantee the 

corresponding profit. In future research, more complicated situations can be considered, such as multi-party 

game analysis of the situation of Chinese and Western developed countries competing for investment, and 

the reality of the application of new energy by host countries. 
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