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Abstract: Over the years, the government has issued a series of fiscal and non fiscal 

policies to stimulate the development of new energy vehicles. At present, the 

automobile market is facing a policy environment in which a variety of industrial 

policies are implemented at the same time. In view of this background, this paper 

explores the impact of the traffic and number restriction policy on fuel vehicle 

consumers through a questionnaire survey, and on this basis, establishes a secondary 

supply chain model under the simultaneous implementation of various industrial 

policies. Under the decentralized decision-making mode, this paper analyzes the 

synergy between industrial policies in different periods of the development of new 

energy vehicle technology and the impact on the production and pricing of vehicle 

enterprises. The results show that: The impact of the traffic and number restriction 

policy on different groups in different cities is different. 

 

Keywords: New energy vehicles, double credit policy, traffic restriction policy. 

 

1. Introduction 

Since 2010, China has issued a series of financial policies (financial subsidies, etc.) 

and non-financial policies (no restrictions on the travel and purchase of new energy 

vehicles, etc.) to promote new energy vehicles to consumers and adjust the production 

and R &amp; D enthusiasm of motor vehicle enterprises. With the support of fiscal 

and tax policies, the sales volume of new energy vehicles in 2017 reached 777000 [1]. 

High production and sales increased the burden of financial expenditure, and subsidies 

gradually declined. The Ministry of industry and information technology issued the 

double credit policy in 2018 to ease the financial pressure with the market regulation 

mechanism. At the same time, the policy of traffic restriction and number restriction 

has been implemented in many cities. The intensity of traffic restriction in each city is 

different, and the impact of the policy of traffic restriction and number restriction on 
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consumers in different cities is different [2]. In September 2020, China put forward the 

strategic objectives of "carbon peak" and "carbon neutralization", and promoting the 

rapid development of new energy vehicle industry is an important way to achieve 

carbon emission reduction in the automotive field.  

At present, the research on the policy of line restriction and number restriction mainly 

focuses on the consumer side, and analyzes the influencing factors of consumer line 

restriction according to individual heterogeneity. Liu et al. [3] studied the travel 

behavior of commuters in the face of traffic restrictions according to the daily travel 

activities of fuel vehicle consumers, and analyzed the factors affecting the choice of 

commuters' activities. Gaofeng et al. [4] set the research object as consumers driving 

cars, and established a consumer behavior analysis model to study the travel attribute 

law of private cars. Tommy et al. [5] established a theoretical framework for the impact 

of traffic demand management measures on private car use. However, the strength 

of traffic restriction and number restriction policies varies among cities [6], and the 

above literature has not taken into account the impact of different traffic restrictions 

on consumers' travel decisions. 

Based on this, this paper considers the double integral policy, subsidy policy and 

number restriction policy, constructs a two-level automobile supply chain composed 

of automobile manufacturers and automobile retailers, and studies the product pricing 

decisions of both enterprises and how the three types of policies interact to affect the 

demand of new energy vehicles and the profits of manufacturers and retailers. 

Possible innovations include: (1) through a questionnaire survey, analyze the impact 

of the traffic restriction policy on different consumer groups in different cities. (2) This 

paper studies the dynamic changes caused by the synergy of the optimal equilibrium 

strategy of manufacturers and retailers, the limited line number policy and the double 

integral policy. (3) This paper discusses the change trend of the impact of traffic and 

number restriction policy on the profits of manufacturers and retailers with the decline 

of subsidies. 

 

2. Model assumptions and symbol description 

Considering that the secondary supply chain composed of manufacturer (M) and 

retailer (R) produces and sells new energy vehicles and fuel vehicles at the same time, 

a variety of policies affect the automobile market in parallel, and how enterprises make 

production decisions. The assumptions are as follows: 

Hypothesis 1: according to the provisions of the measures for the parallel management 

of average fuel consumption and nkv points of passenger vehicle enterprises [7], 

assuming that the integral coefficient obtained by unit fuel vehicle is and the integral 

coefficient obtained by unit new energy vehicle is, the tradable integral amount of the 
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enterprise is -. At the same time, it is assumed that all points in the market are cleared. 

all excess points will be sold, otherwise, the same amount of points will be purchased. 
[8-9] 

Symbol   definition 
g    Consumers' green preference 

    Consumers' willingness to pay for cars 
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Basic utility of consumer car purchase 
Sales price of new energy vehicles / sales price of fuel 

vehicles 
New energy vehicle demand / fuel vehicle demand 

Integral coefficient of unit new energy vehicle / integral 
coefficient of unit fuel vehicle 

Utility function of consumer new energy vehicle / utility 
function of consumer fuel vehicle 

Proportion of commuting time cost sensitive groups 
Fuel vehicle manufacturing cost / new energy vehicle 

manufacturing cost 
Difference between performance of new energy vehicles and 

that of fuel vehicles 
Influencing factors of traffic restriction and number 

restriction policy 

This chapter studies the two-level automobile supply chain model (t model) under the 

restriction policy. When expressing the consumer utility function, the existing studies 

subtract the restriction influence factor T from the utility function formula to express 

the inhibition degree of restriction on consumer utility. However, through investigation, 

it is found that the impact of the traffic restriction policy is not a simple negative effect. 

The impact of the traffic restriction policy on different groups in different cities is 

different, and it is even beneficial to the groups taking public transport. In addition, 

the impact of the limited traffic restriction on the taxi Group on the traffic restriction 

day is large, and the impact of the limited traffic restriction on the public transport 

group on the traffic restriction day is small. For the convenience of calculation, This 

paper only considers the consumer utility of taxi groups on restricted days, which are 

greatly affected by the restricted traffic number policy; Based on this, this paper 

constructs the consumer utility function as follows: 
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The profit functions of manufacturers and retailers are: 
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3. Model analysis 

Proposition 3.1: 0N
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The demand for fuel vehicles increases with the strength of traffic restrictions, and 

the demand for new energy vehicles decreases with the strength of traffic restrictions, 

while the total demand of the automobile market has nothing to do with the strength 

of traffic restrictions. The current traffic and number restriction policy can not increase 

the demand for new energy vehicles. More consumers choose to buy another fuel 

vehicle to meet the traffic and number restriction policy, which increases the demand 

for fuel vehicles. 

Proposition 3.2: existence threshold
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When the new energy vehicle technology is in the early stage of development, the 

immediate value is large. At this time, the demand for new energy vehicles with low 

power limit increases and the price decreases, which increases the profits of 

manufacturers and retailers and increases the manufacturer's production enthusiasm, 

which is conducive to the rapid opening of the market in the early stage of new energy 

vehicles; When the traffic restriction is between two thresholds, the profits of 

manufacturers and retailers will decrease, and the overall profits of the supply chain 

will decrease; When the profits of manufacturers and retailers increase, the overall 

profits of the supply chain rise. 

Proposition 3.3:Mature period of new energy vehicle technology development,
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In the mature period of new energy vehicle technology development, the impact of 

traffic restriction and number restriction policy on the demand of new energy vehicles 

and fuel vehicles is opposite to that in the early stage of technology development, and 

the overall demand of the automobile market is not affected. The implementation of 

the policy of traffic restriction and number restriction has different effects on the two 

types of vehicles in different periods. By adjusting the implementation intensity of the 

policy, the purpose of adjusting the demand of the two types can be achieved. If you 

want to stimulate the development of the new energy vehicle market, the traffic 

restriction intensity is in a low range at the initial stage of its technical development. 

When the technology of new energy vehicles is mature, increasing the traffic 

restriction intensity can well promote new energy vehicles. 
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4. Summary 

This paper analyzes the impact of different fuel vehicle restriction policies on 

consumers in different cities by means of questionnaire, constructs the consumer 

utility function more accurately according to the questionnaire results, and constructs 

two kinds of game models between automobile manufacturers and retailers. The main 

conclusions and implications are as follows: 

(1) The impact of the traffic and number restriction policy on different groups in 

different cities is different. (2) The policy of traffic restriction and number restriction 

plays a role in expanding the total market of new energy vehicles and vehicles. (3) 

The parallel implementation of the double points policy and the traffic restriction policy 

has a synergistic effect on the demand for new energy vehicles, while the parallel 

implementation of the traffic restriction policy and the subsidy policy is different. When 

implementing the policy, the policy intensity needs to be changed according to the 

actual situation. (4) The increase of consumers' awareness of green environmental 

protection can expand the impact of the traffic restriction policy on automobile demand 

and the profits of automobile enterprises. 

The deficiency of this paper is that in the double integral policy, the new energy vehicle 

integral is carried forward in proportion. This paper only considers the production 

decision of supply chain enterprises in a single cycle, and does not consider the multi 

cyclical cost of new energy vehicle integral. The implementation time of the double 

credit policy is relatively short, and the theoretical model research on the construction 

of the travel and number restriction policy, the double credit policy and the subsidy 

policy is lack of practical cases and data; New energy vehicles and fuel vehicles can 

be divided into many types, such as pure electric vehicles, hybrid vehicles, pure fuel 

vehicles, etc. each type is affected differently by industrial support policies. These 

problems can be further analyzed in future research. 
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