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Abstract 

At present, rapid economic development has led to problems such as energy shortages 
and ecological damage. Countries around the world have introduced policies to develop 
a green economy. As a representative of the new energy industry, new energy vehicles 
play an important role in the field of new energy. This article takes the government's 
different subsidy strategies as the starting point to analyze the game behavior of the 
government and automobile manufacturers. Research on the optimal decision-making 
non-government subsidy strategy and auto manufacturer subsidy strategy. The results 
show that, compared with no government subsidies, government subsidies can improve 
battery life 
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1. Introduction 

Sustainable development has now become an important issue facing the world [1], and green 
development has become a global consensus. As a representative of energy saving and emission 
reduction in the transportation field, new energy vehicles have become the main way to 
alleviate energy and environmental problems in my country and the world and promote the 
sound development of the automobile industry. According to the International Energy Statistics 
Agency, 51% of the world’s oil is consumed in the transportation sector. The shortage of oil 
resources has raised energy-saving requirements to a level related to national security, and the 
automobile industry has encountered a development bottleneck. Therefore, more and more 
countries attach importance to the development of new energy vehicles. 

In the development of new energy vehicles, battery life has become a major problem in the new 
energy vehicle industry. It becomes the first and necessary condition for consumers to purchase 
new energy vehicles. For example, the Kreide Institute specifically selected a sample of car 
buyers with new energy consumption intentions to conduct a survey and research. The results 
showed that 40% of car buyers believe that the market models cannot meet their endurance 
needs, and even 20% of car buyers need 600 Above battery life. At the same time, improving 
endurance has become the most important point for users to consider when purchasing new 
energy vehicles in 2020. Therefore, in order to meet consumer demand for endurance and 
increase sales of new energy vehicles, battery manufacturers need technological innovation to 
improve the endurance of new energy vehicles. Currently, major battery companies have also 
joined the research and development to improve battery life. For example, Ningde Times is 
studying a new battery integration technology that can directly install the battery on the chassis 
of an electric vehicle. And the cruising range of electric vehicles can reach at least 800 
kilometers. 

Furthermore, the improvement of power battery endurance requires relevant companies to 
invest in corresponding research and development costs, because battery research and 
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development costs are relatively high. Therefore, automobile manufacturers have to invest 
higher research and development expenses in the early stage to improve the corresponding 
technology, which will reduce the research and development power of their endurance 
capabilities. In order to encourage relevant enterprises to increase research and development, 
the state has adopted corresponding subsidy policies. For example, the latest notice shows that 
new energy vehicles with endurance capabilities that meet certain requirements will be given 
corresponding financial subsidies. 

This article mainly considers the battery life factor, and studies whether the government 
subsidizes the new energy vehicle supply chain strategy. It is expected to achieve the following 
goals: from the government level, it is clear how to choose subsidies when subsidizing the 
research and development of battery mileage in the early stage of development, so as to 
maximize the incentives for enterprises to increase the mileage. 

In the development of new energy vehicles, consumers’ increased demand for endurance has 
caused companies in the new energy vehicle industry chain to increase investment in their 
respective fields: battery manufacturers need to improve their innovation capabilities to 
enhance battery endurance. However, in the development of new energy vehicles in my country, 
relevant innovative technologies are not yet mature and perfect. Enterprises need to invest a 
lot of money in research and development. The high cost will reduce the research and 
development motivation of battery manufacturers and new energy vehicle manufacturers. 
Therefore, the state adopts a variety of measures to promote its development, and subsidies 
are an important form. At the same time, due to the limited budget of the government, it is 
particularly important for the government to adopt different subsidy strategies at different 
stages of the development of new energy vehicles. Furthermore, how battery manufacturers 
and new energy vehicle manufacturers should decide on different government subsidy 
strategies Important factors such as the optimal endurance level and the recycling rate of used 
batteries to maximize their respective profits are also key concerns. 

2. Literature reviewed 

2.1. New energy vehicle subsidy measures 

Regarding the definition of subsidies, the OECD [2] defines subsidies as any policy measures 
that can reduce the production costs of enterprises and the costs of consumer expenditures. 
Kong Dongmin [3] and others believe that subsidies are free financial transfer payments 
provided by the government to market micro entities through direct or indirect methods based 
on specific political or economic goals. The role of subsidies is similar to the proposed "helping 
hand", that is, the government uses administrative means to support producers or consumers 
in a certain type of industry to achieve special policy goals. Zhang et al[4]. used the signal game 
model to study the dynamic game equilibrium problem between the government and the 
enterprise and the government's subsidy strategy selection problem. The results indicate that 
the government should adjust the subsidy strategy at different development stages of new 
energy vehicles. 

It can be seen that, on the basis of the above research, it is necessary to further consider the 
impact of government subsidies on battery life, because this has a great impact on consumer 
buying behavior, corporate profits and environmental improvement. 

2.2. New energy vehicle battery life 

Regarding the battery life of new energy vehicles, scholars mostly discuss ways to improve the 
battery life on the technical level. For example, the issue of subsidies for electric vehicles [5] 
and the construction of charging infrastructure, and the use of electric vehicle swapping 
systems to effectively alleviate consumers’ mileage concerns and the burden of high battery 
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costs [6], and the impact of consumer mileage and resale concerns on the promotion of electric 
vehicles the study[7]. 

The above research discusses reducing consumers' worries about mileage from the perspective 
of battery charging stations. In reality, the main way to solve consumers' worries about mileage 
is to increase charging piles and improve battery life. For battery manufacturers, increasing 
battery research and development and improving battery endurance can satisfy consumers and 
improve core competitiveness, which is a more feasible choice. 

2.3. Consumer characteristics of new energy vehicles 

With the development of the new energy vehicle industry, domestic and foreign scholars have 
conducted relevant research on the new energy vehicle supply chain. At present, there are 
many domestic and foreign research literatures on consumer characteristics and market 
demand of new energy vehicles. Related work mainly focuses on consumer preferences and 
market acceptance of new energy vehicles, market strategies and marketing promotion, 
convenience of charging facilities and usage costs, etc. aspect. For example, Morton et al. 
analyzed the demand for new energy vehicles and gave a method for measuring consumer 
preference for new energy vehicles based on the conceptual framework model [8]. Platz, etc., 
Petros & DUTschke, Knez, etc., and You Jiaxun, etc.[9], through the analysis of the country's new 
energy vehicle survey data, found that new energy vehicle consumers are different in terms of 
purchasing city, purchasing model, loan status, age, gender, field of use, etc. Qualitative 
characteristics [10]. 

3. Problem description 

This chapter considers the supply chain system composed of the government, new energy 
vehicle manufacturers and consumers, and establishes two different strategies, that is, whether 
there is a subsidy strategy. Analyze the endurance level under each strategy. Retailers use the 
original price at the beginning of sales, and then carry out price reduction promotion later. The 
optional promotion methods are discount or full-reduction. 

3.1. Decision-making behavior of supply chain entities 

3.1.1. New energy vehicle manufacturer 

New energy vehicle manufacturers determine the battery price and the range of the vehicle. It 
relies on increasing the battery energy density ratio to improve the endurance of new energy 
vehicles. 

3.1.2. Government 

In order to effectively encourage battery manufacturers and new energy vehicle manufacturers 
to carry out research and development of battery life and increase the recovery rate, the 
government subsidizes them separately. The size of the subsidy is related to the battery life. 

3.2. New energy vehicle demand function 

The market demand for new energy vehicles is also affected by product prices, endurance levels, 
and recycling levels of used batteries. This article is based on the setting of the demand function 
by HONG, etc., and slightly changed according to the specific circumstances of this article. 
Assume that the total number of consumers is 1, and a new energy vehicle corresponds to a 
battery. 

4. Supply chain decision 

From a supply chain perspective, this chapter considers a secondary supply chain composed of 
a new energy vehicle manufacturer and the government. 
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4.1. Supply chain decision-making model under no government subsidy 
strategy 

This section first discusses the decision-making problem of the new energy vehicle supply chain 
under no government subsidies, determines the market demand according to the utility 
function, and then analyzes the profit function of the new energy vehicle manufacturers, and 
uses the inverse induction method to solve the problem in the Stackelberg game model. The 
equilibrium solution of battery endurance level, battery wholesale price, and profit of new 
energy vehicle manufacturers, and analyzes, and draws corresponding conclusions. 

In the Stackelberg game, the government and new energy vehicle manufacturers aim to 
maximize social welfare and their own profits, respectively. As the leader of the game, the 
government first decides on social welfare, and the new energy vehicle manufacturer as the 
follower decides on the endurance level and wholesale price 

4.2. New energy vehicle manufacturer subsidy strategy model 

In order to improve the endurance of new energy vehicles, new energy vehicle manufacturers 
need to increase the energy density ratio of batteries. This work often requires investment in 
higher research and development costs, which will reduce the research engines of new energy 
vehicle manufacturers. To this end, the government provides subsidies and incentives to 
battery manufacturers. Common methods of subsidies include subsidies based on different 
endurance levels. For example, the "Notice on Further Improving the Promotion and 
Application of New Energy Vehicles Financial Subsidy Policy" issued by the state mentioned 
above clearly stated that the subsidy level is strictly based on the different endurance 
capabilities of vehicles. And the higher the endurance, the higher the subsidy amount, so this 
section sets the subsidy in this way. The number of subsidies is sg, where s represents the level 
of government subsidies. 

4.3. Comparison of the two strategies 

Comparing the two strategies, we can find that When the government implements subsidies for 
new energy vehicle manufacturers, the battery life level will increase. This is because the 
government has shared part of the R&D costs of enterprises and stimulated enterprises to 
increase R&D efforts, so the battery life level will rise. It is worth noting that the wholesale price 
of batteries will increase under the B strategy. This is because endurance is only one of the 
factors that affect the cost of new energy vehicle batteries. After the government subsidizes it, 
the battery life has been improved, but the related battery performance and service life have 
also been improved, which has increased the company's battery research and development 
costs, so the wholesale price will increase accordingly. 

Under the battery manufacturer’s subsidy strategy, the wholesale price of batteries, the 
endurance level, and the sales price of new energy vehicles will increase as consumers’ 
sensitivity to endurance increases; the profits of new energy vehicle manufacturers will 
decrease as the cost sensitivity increases. 

5. Summary 

In this paper, we consider This article is aimed at the supply chain composed of the government 
and a new energy vehicle manufacturer, considering the battery life level of the new energy 
vehicle manufacturer, and compares and analyzes the non-subsidy strategy and the new energy 
vehicle manufacturer subsidy strategy. The impact of the main decision, while analyzing the 
impact of endurance on the level of subsidies. research shows: 

(1) Compared with the non-subsidy strategy, when the government adopts the new energy 
vehicle manufacturer's subsidy strategy, it can effectively improve the battery life and the profit 
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of the new energy vehicle manufacturer. The level of battery endurance and the profitability of 
new energy vehicle manufacturers increase with the increase in consumer demand for 
endurance. Increasing consumer awareness of environmental protection can stimulate car 
manufacturers' investment in recycling used batteries and increase the recycling rate. 

(2) In terms of social welfare, government subsidies can effectively increase social welfare, and 
the order of social welfare under the two subsidies is similar to the order of the endurance level 
under the two subsidies. 

When the endurance level of new energy vehicles is low, the government should appropriately 
subsidize new energy vehicle manufacturers, stimulate them to conduct battery research and 
development, and improve the battery endurance level. As the battery life level gradually meets 
the needs of consumers and the number of new energy vehicles increases, the government 
should gradually reduce subsidies and allow market supervision to facilitate the use of 
resources and the development of the environment. 
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