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Abstract 
This paper is guided by the State Council's "New Energy Vehicle Industry Development 
Plan", under the background of "subsidy decline", through the tripartite evolutionary 
game model of the government, enterprises and consumers, to analyze the strategic 
choices of government subsidies, enterprise production and consumer purchases , 
revealing the evolution process of enterprise production and consumer purchasing 
strategy choice behavior under different subsidy and supervision methods, and 
analyzing the evolution process and results by means of simulation, and finally 
discovering the connection between enterprises, government and consumers, thus It has 
reference significance for the policy making of the new energy vehicle industry to 
continue to develop in the direction of independence and health. 
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1. Introduction 

Since the implementation of the pilot promotion project of 1,000 new energy vehicles in ten 
cities, due to the difficulty of innovation, high investment costs, and technical threshold 
restrictions, the production enterprises of new energy vehicles are still insufficient to promote 
the rapid development of the new energy vehicle industry. Subsequently, the Ministry of 
Finance further clarified the subsidy thresholds for various types of passenger cars, which 
prompted the explosive development of new energy vehicles. However, although the 
government's support has promoted the surge in the production and sales of new energy 
vehicles, the gap with the technical level of developed countries is still relatively large. 
Problems such as fraudulent subsidies by enterprises and the "inefficient energy" of energy 
vehicles also appear frequently, which once again pushes the new energy vehicle industry into 
To the point of doubt. Problems such as overcapacity, insufficient research and development, 
and corporate dependence arising from the government's "nanny" subsidy policy can no longer 
be ignored. In recent years, in order to reduce excess production capacity, promote the return 
of market competition, and ensure the healthy development of the new energy industry, the 
state has carried out a new round of “subsidy decline” adjustments to the production and sales 
policies of new energy vehicles, adopting a smooth and transitional approach and releasing 
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adjustments in stages pressure, reduce the government's subsidy funds, and encourage the 
mechanism of the survival of the fittest in the market to promote the independent and 
innovative development of new energy vehicles. In addition, the government has continued to 
improve regulatory regulations and reward and punishment policies, investigate and punish 
fraudulent companies, and effectively promote the high-quality development of new energy 
vehicles. However, the current new energy vehicle market still has problems such as sluggish 
demand, slowing growth and frequent failures. 

2. Literature Review 

China has broad policy support for new energy vehicles, but results have been mixed. Subsidies 
in the new energy vehicle industry chain can be divided into producer subsidies and consumer 
subsidies. Analyzing the mechanism and effect of policy support on different subjects is helpful 
to give full play to the limited financial resources of the government. In terms of consumer 
support, Tian Yihui and Zhu Qinghua established a three-stage evolutionary game model, and 
Luo Chunlin established a cooperative game model between retailers and consumers. The 
findings show that when the government subsidizes consumers, manufacturers and retailers in 
the supply chain share the government's "welfare" by raising prices, and when the government 
subsidizes consumers, manufacturers increase wholesale prices and increase subsidies. 
Regarding manufacturer subsidies, Wu Qiang and Liu Bei found that the government's share in 
R&D; subsidies directly increased manufacturers' book profits, but did not change 
manufacturers' choices. The domestic and foreign governments' support for manufacturers is 
analyzed, and it is found that support for manufacturers can reduce R&D costs. Reduce costs, 
promote R&D, innovation, and lower product prices. 
Pricing decision is one of the important decisions affecting the survival and development of the 
new energy vehicle industry. At present, academic research on new energy vehicles is divided 
into three different topics: government, manufacturers and consumers. In terms of government 
policy, Li Suxiu et al. found that government policy plays an important role in technology 
research and development. Production and sales of new energy vehicle manufacturers; Fan 
Ruguo and Feng Xiaodan found that manufacturers' pricing, sales, and profits increased with 
the proportion of government subsidies. However, relevant research shows that there is a lack 
of synergy between government policies, and the government should adjust policy support in 
a timely manner according to the development of the new energy vehicle industry. For example, 
Du Rongzhong pointed out that the government should formulate subsidy policies for different 
manufacturers according to the development level of new energy vehicles. Liu Lanjian and Zhao 
Zhihua pointed out that government subsidies should be gradually reduced with the 
improvement of the enterprise innovation system, so as to avoid the crowding out effect of 
subsidies on the investors of enterprise innovation. 

3. The Current Development of China's New Energy Industry 

It is reported that sales of several new energy vehicle brands will increase significantly in 
December 2021. BYD, Weilai and other stores said that sales in December 2021 increased by 
30-50%, and many models are no longer available. In Beijing, some netizens revealed that some 
show cars in new energy vehicle stores were also bought by consumers. Xiaopeng Motors, 
Nezha Motors, FAW-Volkswagen ID. series, etc., will release a poster of "Countdown to Subsidy 
Recession" before the end of 2021 to remind consumers to place car purchases. In the mouth 
of some new energy vehicle salesmen, seizing the "last window" has become an important word 
to urge consumers to place orders as soon as possible. The other side of the lively market is the 
rise in raw material prices. With the surge in terminal sales of new energy vehicles in 2021, the 
popularity of the core component power battery is also increasing. Taking the main raw 
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materials of power batteries as an example, the price of battery-grade lithium carbonate has 
soared from 50,000 yuan/ton in early 2021 to 274,000 yuan/ton on December 30, 2021. The 
price of the domestic precursor ferric orthophosphate will also soar in 2021, reaching its peak 
in mid-October 2021, with an average price of more than 26,000 yuan/ton, an increase of more 
than 100%. Lithium iron phosphate cathode materials also maintained the same upward trend. 
During the epidemic in 2020, the price of lithium iron phosphate cathode materials once fell to 
35,000 yuan / ton, but after entering 2021, it rose all the way. As of December 17, 2021, 
phosphoric acid The price of iron-lithium cathode materials has increased to 92,000 yuan / ton, 
and there is still another price increase trend. The hot market, the decline of subsidies in 2022, 
and the increase in raw material costs have caused most new energy vehicle brands to show a 
price increase attitude. 
Tesla, which has always been capricious in terms of price, has raised prices on the entry-level 
models of Model 3 and Model Y on the last day of 2021. The price of the Model 3 rear-wheel 
drive version has increased by 10,000 yuan compared with the previous price, reaching 
265,652 yuan. The price of the Model Y rear-wheel drive version has risen by 21,088 yuan to 
301,840 yuan. The Model Y is priced at 276,000 yuan when it first goes offline in July 2021, and 
consumers can still enjoy car purchase subsidies at that time. After just over five months, the 
price of all Model Y models has exceeded 300,000 yuan, which no longer meets the conditions 
for new energy vehicle subsidies, and consumers can no longer enjoy car purchase subsidies. 
Perhaps, as the market continues to be hot and raw material prices remain high, the new energy 
vehicle brands that will clearly increase their prices will be more than Tesla. Where will the 
money saved by the subsidy retreat be spent? A new round of cars going to the countryside is 
welcome. Where will the tens of billions of funds saved by the decline of new energy vehicle 
subsidies in 2022 be spent? Cars going to the countryside must be one of the beneficiaries. 
According to data from the China Automobile Association, from January to November 2021, 
domestic sales of new energy vehicles will be 2.99 million. Among them, the sales volume of the 
Xiangxiang models exceeded 900,000. It means that the contribution rate of new energy 
vehicles going to the countryside to the domestic new energy vehicle market in the first 11 
months of 2021 will be close to 30%. The new energy vehicles going to the countryside has 
become an important driving force to promote the growth of the new energy vehicle market. A 
few days ago, the Ministry of Industry and Information Technology and the National 
Development and Reform Commission jointly issued the "Notice on the Implementation Plan 
for Reinvigorating the Operation of the Industrial Economy and Promoting the High-quality 
Development of the Industry", which once again proposed that the promotion and application 
of new energy vehicles should be accelerated and the implementation of new energy vehicles 
to the countryside should be encouraged. All signs show that, with the general growth of the 
new energy vehicle market and the automobile going to the countryside in 2021, the 
automobile going to the countryside will receive more encouragement and financial support 
from the policy aspect in 2022 "The new energy vehicle going to the countryside activities in 
2022 will be reorganized on the existing basis. The scope of activities should be expanded, and 
the promotion of the city may be more submerged. The specific arrangement will need to be 
determined according to the situation." China Association of Automobile Manufacturers Deputy 
Chief Engineer Xu Haidong said recently. 
Although the list of participating models and specific preferential measures for the new energy 
vehicles going to the countryside in 2022 have not yet been released, but based on the actual 
situation of going to the countryside in 2021, A00 or A0 electric vehicles with a price of less 
than 100,000 yuan after the discount, or will continue to be the main model category 
participating in the car going to the countryside. However, after gradually meeting the needs of 
low-income rural people for travel vehicles, it is a suspense worth looking forward to whether 
new energy vehicles to the countryside will be added to higher-priced mid-end models in 2022. 
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But in any case, with the help of new energy vehicles going to the countryside, small and micro 
electric vehicles are bound to enjoy a wave of precise assistance and a feast of sales before the 
subsidies for new energy vehicles are fully withdrawn. 
Subsidies for the purchase of new energy vehicles will be fully withdrawn after December 31, 
2022. At that time, in order to support the "policy hands" of the development of new energy 
vehicles for more than ten years, the country will only have a lottery and a limited number of 
passenger cars." hand". When this "hand" is also put down, perhaps it will be the beginning of 
new energy vehicles sharing the world with fuel vehicles by relying entirely on their own 
strength. 

4. Can New Energy Vehicles Continue to Rise When Subsidies are Fully 
Abolished? 

On January 1, 2022, new energy vehicles ushered in the "chopper" of the decline in financial 
subsidies as scheduled: the purchase subsidies for new energy vehicles in the non-public sector 
will decline by 30% compared with 2021. In addition, the subsidy policy for the purchase of 
new energy vehicles will be terminated on December 31, 2022, and the subsidy will no longer 
be given to vehicles registered after December 31, 2022. It means that the financial subsidy 
policy for new energy vehicles that has lasted for more than ten years has begun to enter the 
countdown to complete withdrawal. Some car companies have also issued a reminder of 
"Countdown to National Subsidy Retreat" in December 2021. However, when the subsidy 
retreated, it inevitably shocked the industry and caused heated discussions: New energy 
vehicles, which have long been subject to the limited number of passenger cars and the 
purchase subsidy policy "supported by both ends", are losing the "subsidy" policy. Can we 
continue to maintain or surpass the high-speed growth in 2021? Step on the brakes on the rapid 
development of new energy vehicles? The subsidy decline or withdrawal will have little impact. 
In December 2020, the sales of new energy passenger vehicles increased by 21% year-on-year. 
At that time, the entire industry will play a smaller and smaller role in the market for the "policy 
hand" of new energy vehicle subsidies, forming a consensus. And it is predicted that the 
market's acceptance of new energy vehicles is fully opened, and the sales of new energy vehicles 
will explode in 2021. Subsequent sales facts fully support this prediction. According to data 
from the Passenger Federation, from January to November 2021, the wholesale sales of new 
energy passenger vehicles in China were 2.807 million units, a 191% year-on-year increase 
from 964,000 units in the same period in 2020. For the 3.35 million new energy vehicle sales 
expected in 2021, it will also increase by 185% year-on-year compared with 1.17 million in 
2020. Prior to this, the sales of new energy passenger vehicles in 2020 and 2019 only achieved 
a year-on-year growth of 11% and 4%. Going forward, in the years when the financial subsidies 
for new energy vehicles were the largest, the year-on-year growth rate of new energy passenger 
vehicles did not exceed 100%. The sales of new energy passenger vehicles in 2021 will show a 
trend of exponential growth. At the same time, from January to November 2021, the cumulative 
wholesale sales of the domestic narrow passenger vehicle market will be 18.728 million units, 
a year-on-year increase of 7.2%. From January to November 2021, the market penetration rate 
of new energy passenger vehicles has reached 15.0%, an increase of nearly three times 
compared with 5.8% in the same period in 2020. In November 2021, the penetration rate of 
new energy passenger vehicles rose to 19.9%, accelerating the market share of fuel vehicles. 
This is by no means the result of the purchase subsidies that have fallen to a low level in 2021. 
On the contrary, it is obviously the result that the market and consumers have begun to 
generally recognize and actively choose new energy vehicles. Because of this, new energy 
vehicles, especially new energy passenger vehicles, are starting a development model of 
running at full speed. Taking advantage of this spring breeze, the subsidy will decline in 2022, 
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and the subsidy will be completely withdrawn in 2023, which will not affect the general trend 
of the development of new energy vehicles. Looking at the subsidy program, the threshold for 
vehicles to enjoy financial subsidies in 2022 has not changed. It is still aimed at pure electric 
vehicles with a cruising range of more than 300km, plug-in hybrid vehicles with a cruising range 
of more than 43km under WLTC conditions or more than 50km of cruising range under NEDC 
conditions, and non-battery-swappable new energy priced below 300,000 yuan before 
subsidies. car. In terms of subsidy amount, for pure electric vehicles with a cruising range of 
more than 300km and within 400km, the subsidy amount in 2022 will be 9,100 yuan, a decrease 
of 3,900 yuan from 2021. For pure electric vehicles with a cruising range of more than 400km, 
the subsidy amount in 2022 will be 12,600 yuan, a decrease of 5,400 yuan from 2021. At the 
same time, the subsidy amount for plug-in hybrid models (including extended-range models) 
in 2022 is 4,800 yuan, which is 2,100 yuan less than in 2021. 
On the whole, the subsidy decline or even complete withdrawal will have an impact on 
consumers' rights to buy a car, but the difference of several thousand yuan will not dampen 
consumers' desire to buy, but rather the technological maturity and market recognition of the 
rapid improvement of new energy vehicles. , These overall trends will further arouse 
consumers' desire to buy. Perhaps, in order to seize the last financial subsidy, consumers will 
start new energy vehicles more decisively than before, so that the new energy vehicle market 
in 2022 will once again refresh the sales peak. Subsidies decline and raw material prices rise, 
and new energy vehicles may have a trend of rising prices. Affected by the subsidy decline in 
2022, in order to enjoy the subsidy amount in 2021 before the implementation of the new 
energy vehicle subsidy in 2022, many consumers rush to order cars before the end of 2021. 

5. Conclusion 

China new energy vehicles are still in the early stage of development, and there are problems 
such as insufficient market demand. To boost the demand for new energy vehicles, government 
subsidies play a vital role. In this context, this paper establishes the Stackelberg model of 
government subsidies for manufacturers and consumers, and obtains the equilibrium decision 
and optimal profit combination of government subsidies for manufacturers and consumers on 
this basis. Under the premise of ensuring the coexistence of new energy and traditional vehicles, 
this paper compares the two models from six aspects: pricing, sales, profit, consumer surplus, 
social welfare and environmental impact. In view of the current reality of low subsidies for 
technological innovation in my country's manufacturing industry, countermeasures for 
technological innovation in manufacturing are put forward. 
A model that supports manufacturers can reduce the retail price of new energy vehicles. 
However, due to the existence of government subsidies, it makes up for the low price advantage, 
so that the consumer subsidy model can achieve the same level of sales as the manufacturer 
under the same subsidy level. 
At present, the production cost of new energy vehicles is higher than that of traditional vehicles, 
and government subsidies are crucial to the development of the new energy vehicle industry. 
Therefore, among these two subsidies, the government should not give too low subsidies, 
otherwise it will be difficult to promote the production of new energy vehicles on a large scale. 
Consumers' preference for the new energy vehicle market can prompt manufacturers to start 
producing new energy vehicles with lower subsidy levels in total social welfare. Therefore, 
combined with the support mechanism of national standards, on the premise of ensuring the 
number of traditional vehicles, the implementation of financial support maximizes , to promote 
the prosperity of the new energy vehicle market. 
There are no differences between the two models in terms of gross margin level, environmental 
impact, consumer surplus, and social welfare. However, the government's subsidy model for 
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manufacturers directly increases the profits of manufacturers, helps to further reduce the final 
price of new energy vehicles, and stimulates consumer demand. Therefore, in order to promote 
the production and market development of new energy vehicles, the government must choose 
manufacturing business as a subsidy. 
When the market's acceptance of new energy vehicles is low, low subsidies will encourage 
manufacturers to make technological innovations, which are important to manufacturers. 
Technological innovation cannot replace grants. The conclusions of this paper are instructive 
for the decision of government grants. The government's subsidy for manufacturers and 
consumers is aimed at expanding the market demand for new energy vehicles. With the support 
of these two models, NEVs can get the same sales. The difference is that after the government 
pays subsidies to manufacturers and consumers, the total profits and environmental impact of 
the manufacturers are the same, but the subsidies to manufacturers can be directly increased. 
The increase in corporate profits first means that the number of new energy vehicles sold may 
increase. On the other hand, manufacturers continue to launch new energy vehicles to better 
meet the needs of consumers and help increase the surplus of consumers. Increase the surplus 
of consumers and increase the production of new energy vehicles. In the early stage of the 
development of the new energy vehicle market, the research in this paper promoted the 
technological innovation of manufacturers by introducing external resources. Focus on 
overcoming the low cost and technical limitations of new energy vehicles, and steadily increase 
the market share of new energy vehicles. At the same time, the government encourages 
appropriate subsidies to manufacturers in the next stage of the development of the new energy 
vehicle market, and encourages enterprises to strengthen and improve technological 
innovation. Promote the development of new energy vehicles in the direction of high quality 
and low energy consumption. 
As mentioned above, there is a virtuous circle between the benefits of NEVs and government 
subsidies to consumer manufacturers. At the same time, it also helps manufacturers reduce the 
production cost of new energy vehicles and improve productivity. The larger the subsidy, the 
more obvious it is, and new car sales rely heavily on the subsidy. Therefore, reducing 
government subsidies will allow industry to develop technologies that exclude fraudulent and 
inefficient businesses from making a living. Encourage enterprises to rely on scientific and 
technological innovation to improve their core competitiveness and achieve local economic 
growth. 
Future research directions include simultaneous government grants to manufacturers and 
consumers and multi-tier supply chain grants. Various support modes such as discount rates, 
embedded systems, etc. are also introduced. Finally, I hope that through the research of this 
paper, the government has certain reference value for supporting manufacturers and 
consumers. In addition, we hope to provide theoretical reference for future related research. 
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