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Abstract

:

During the last decade, a number of electric vehicle start-ups have emerged in China. Although there have been quite a lot of studies on consumers’ purchase decision of electric vehicles, it is not common in the case of electric vehicle start-ups. This paper puts forward the concept of perceived endorsement and discusses the relationship among perceived benefit, perceived risk, range anxiety, attitude and consumers’ purchase intention and establishes a theoretical model of consumers’ purchase intention towards electric vehicles from start-ups. A structural equation model was used to test the research model and the hypotheses of the model. The results indicate that perceived endorsement has a significant positive influence on perceived benefit and attitude, which then affects consumers’ purchase intention, but range anxiety and perceived risk have no impact on purchase intention.
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1. Introduction


The oil crisis and excessive carbon emissions are both considered to be the most urgent challenges of the current generation [1,2]. Emissions from transportation are the main cause of climate change [3]. In China, transportation is the fastest growing sector in terms of both oil demand and greenhouse gas emissions [4]. The rapid growth of private cars leads to the continuous growth of China’s oil demand, which has been widely considered as the main factor affecting future oil supply and price and also the main contributor to China’s greenhouse gas emissions [4]. There is no doubt that in the near future, the transportation sector will play a leading role in China’s emission inventory. According to the research of Hu et al. in 2010, it is estimated that China’s annual oil demand for road traffic will reach 363 million tons by 2030 [5]. Especially with the continuous improvement of Chinese people’s income level, people’s demand for cars is also increasing [6]. The development of electric vehicles is driven by the increasing demand of automobile consumption, the global energy shortage and the worsening ecological environment crisis. Furthermore, electric vehicles are one of the internationally recognized solutions to environmental problems as they generate zero direct emissions and reduce dependence on oil [7,8]. An electric vehicle is a vehicle driven only by electricity. The power source is mainly provided by rechargeable batteries inside the vehicle, which can greatly reduce greenhouse gas emissions [9,10]. Electric vehicles have attracted the attention of more and more countries [11], and are considered to be the main force of the future transportation system [12]. Many countries have formulated corresponding goals and policies [13], and China is no exception [14]. China has become the world’s largest market for electric vehicles due to its national policies [11]. The global automobile manufacturers also began to develop their own electric vehicles in line with the times [15]. It is estimated that by 2035, there will be more than 145 million electric vehicles in the world [16]. A test in New York shows that electric vehicles play an important role in reducing urban air pollution [17] and can reduce carbon emissions by 20% [18].



In addition to environmental protection, the main environmental disturbance forces are: energy pressure and pressure from the market share. In the past three decades in the Chinese auto market, foreign capital has still dominated joint ventures with brand recognition and core technologies, claiming most of the profits. Obviously, in the electric vehicle industry, the gap between China and foreign brands is not obvious, and China even has a more complete industrial chain. In addition, China is the world’s largest automobile market. The development of domestic electric vehicle brands is a chance for the Chinese auto industry to overtake competitors, and the next five to ten years is a critical period.



Tesla has successfully subverted the traditional automobile industry, launching popular products repeatedly, and its market value has increased to more than USD 50 billion. The redefinition of the electric vehicle market has aroused the interest of many people [19], and many Chinese entrepreneurs recognized the opportunity to replicate this successful path. Therefore, in recent years, a number of electric vehicle start-ups have emerged in China. In this study, electric vehicle start-ups refer to Chinese battery electric vehicle brands that have been established and developed rapidly in recent years, including NIO, XPENG, etc., which are different from traditional automakers.



Therefore, whether from the perspective of environmental protection and clean energy sources or from the perspective of the development of the national automobile industry, the positive development of electric vehicle start-ups is of great significance. Especially regarding automobile start-ups, studies have shown that consumers are more likely to choose automobile brands that have greater popularity. Brands with a long history will bring the user a sense of security and trust [20]. As an industry strongly supported by the Chinese government, the development and manufacturing of new energy vehicles has received a lot of policy preferences, including tax cuts for enterprises and tax exemptions for consumers to stimulate the development of the new energy vehicle industry. This also represents the country’s attention to this area. As a result, many new electric car brands have emerged. To some extent, it also represents the way and means of China’s economic development. The emergence of new forces in car manufacturing also threatens traditional car enterprises, and so they will invest more in the research and development of new models, especially new energy models, which stimulates the overall development of the industry.



In addition, traditional brands have obvious technical advantages in terms of fuel automobile production and manufacturing. However, in the field of battery electric vehicles, electric vehicle start-ups and traditional automobile brands are almost at the same starting line in terms of technology reserves, and the current electric vehicle start-ups are almost all electric vehicle manufacturers, which presents a new opportunity for electric vehicles to shorten the gap between China and foreign advanced automobile industry and gradually realize a leading position among competitors [21]. Therefore, it is very necessary to understand the factors of consumers’ purchase of electric vehicles by taking electric vehicle start-ups as the research object for the development of electric vehicle start-ups. In addition to the efforts of global governments and automobile manufacturers, consumers are also the key to the promotion of electric vehicles. If more consumers choose electric vehicles, the reduction in oil consumption and CO2 emissions would be more significant [22]. At the key point of the transition from traditional vehicles to electric vehicles, consumers’ purchase of electric vehicles will have a huge impact on the promotion of electric vehicles and the development of the entire industry. Therefore, it is necessary to understand why consumers choose to buy electric vehicles.



It is worth noting that the electric vehicles studied and discussed in this study are pure electric four-wheel cars produced by newly emerging electric car manufacturers. We did not include hybrid cars, hydrogen vehicles or two-wheeled electric vehicles.




2. Literature Review and Research Hypotheses


Many scholars have conducted in-depth research on the factors that affect consumers’ purchase intention towards electric vehicles from different perspectives. Ewing et al. found that price, performance, using cost and time cost are the key factors affecting consumers’ adoption of electric vehicles [23]. At the present stage, quite a lot of consumers still have insufficient knowledge about the technology used by electric vehicles, the overall impact on the environment and the cost of ownership of electric vehicles [24,25]. This is one of the reasons why electric vehicles have not been widely accepted. Another barrier is the range ability of electric vehicles [26], so a considerable number of potential consumers prefer plug-in hybrid vehicles as alternatives [27]. If the endurance problem were to be solved, it would improve consumers’ adoption of electric vehicles [28]. Zhang et al. found that the purchase decisions of private car owners in Nanjing, China, were mainly affected by purchase pressure (friends’ influence, legal or regulatory requirements, tax incentives, etc.) and product attractiveness [29]. There are many factors that affect consumers’ purchase intention towards electric vehicles. In addition to the above factors, this study proposes a hypothesis model including perceived endorsement, range anxiety, perceived benefit, perceived risk, attitude and purchase intention according to the special attributes of electric vehicle start-ups. The hypotheses are described as below.



2.1. Purchase Intention and Attitude


Consumers’ purchase intention and attitude have been discussed in many models, including the TRA [30], the TPB [31,32] and the TAM [33]. The basic assumption of TRA (theory of reasoned action) [30] is that humans are rational and will consider the meaning and consequences of their behaviors by synthesizing all kinds of information before making a decision, and points out that any factor needs to affect user behaviors through attitude and subjective norms. Ajzen [31,32] added perceived behavior control on the basis of the reasoned action theory and proposed the TPB (theory of planned behavior). Davis [33] developed TAM (technology acceptance model) to study users’ acceptance of information systems based on the theory of reasoned action, which posists that user behavior is mainly affected by attitude and usefulness. In these models, attitude is interpreted as an individual’s internal experience that affects consumers’ purchase intention, while purchase intention is consumers’ tendency to take action [31]. In this study, it is explained that consumers’ attitude towards electric vehicles has an impact on their purchase intention. Therefore, this study hypothesizes that:



Hypothesis 1 (H1).

Consumers’ attitude towards electric vehicles has a significant positive correlation with their purchase intention.






2.2. Perceived Benefits


For consumers, the value perception of products and services is one of the important factors determining consumers’ decision-making behavior [34]. Perceived benefit is the perceived possibility of positive results after taking action [35], which is a kind of cognitive emotion and has a positive impact on consumers’ decision-making and behavior [36]. Many studies have highlighted the consumers’ perceived benefits of electric vehicles from both economic and non-economic perspectives. In terms of economic aspects, the purchase subsidy of electric vehicles is very high [37,38]. At the same time, the nonexistent fuel consumption of electric vehicles and better after-sales service of manufacturers has also become one of the reasons for consumers to choose electric vehicles. In terms of non-economic aspects, the nonexistent fuel consumption of electric vehicles represents their contribution to the environment [39]. At the same time, electric vehicles also have the advantages of silence, high technology, acceleration ability and stability [40]. Perceived benefit is one of the important reasons that affect consumers’ purchase intention towards electric vehicles [41]. Therefore, this study hypothesizes that:



Hypothesis 2 (H2).

Consumers’ perceived benefit of electric vehicles has a significant positive correlation with their purchase intention.






2.3. Perceived Risk


Perceived risk was firstly proposed in psychological research, referring to the expected negative effects perceived by consumers when they buy a specific product [42]. Due to the recentness of electric vehicles, many consumers still have prejudice against them [43], with concerns about factors, such as safety [44], reliability [45], battery life [46], etc., which are factors interring with consumers’ decision to buy electric vehicles. The less consumers know about electric vehicles, the greater the prejudice and the greater the negative impact. In addition, consumers are not only affected by perceived benefits but also by perceived risks when they make decisions and take actions. Before making the final decision, consumers will comprehensively consider the risks and benefits to find the optimal solution [47]. Therefore, this study hypothesizes that:



Hypothesis 3 (H3).

Consumers’ perceived risk of electric vehicles has a significant negative correlation with their purchase intention.





Hypothesis 4 (H4).

Consumers’ perceived risk of electric vehicles has a significant negative correlation with their attitude.






2.4. Range Anxiety


Range anxiety refers to the worry that the vehicle owner or driver thinks that the vehicle does not have enough range ability to reach its destination and breaks down on the road. Although it is of far-reaching significance to use electric vehicles to replace traditional fuel-fueled vehicles, the battery capacity and range ability of electric vehicles are still very limited [48]. In addition, for electric vehicle users, besides the price of electric vehicles, the most important thing is the convenience of charging services during the journey [49]. The limitation of electric vehicle battery capacity and the lack of charging infrastructure are important reasons for range anxiety [50]. Therefore, this study hypothesizes that:



Hypothesis 5 (H5).

Consumers’ range anxiety of electric vehicles has a significant negative correlation with their perceived risk.






2.5. Perceived Endorsement


The term “endorsement” originates from the bank bill business, which originally referred to a kind of ancillary bill behavior, in which the payee signs and makes necessary records on the bill for the purpose of transferring the rights of the bill. Later, “endorsement” was endowed with the meaning of “confirmation, agreement and support”, which can be understood as support provided by an influential third party, which makes the endorsed person or thing more credible and reliable. Dean pointed out that “endorsement” has an external implication for consumers, which is usually used by consumers to judge product reliability and attributes. There is a significant amount of literature indicating that “endorsement” has an effect on consumers’ behavior [51]. Fireworker et al.’s research points out that early endorsement is mainly character endorsement, which can be divided into three types: expert endorsement, celebrity endorsement and typical consumer endorsement [52]. Expert refers to those individual, group or organization who have certain experience, knowledge or training, and specific knowledge that is superior to those who can be understood by the general public, such as scientists in the field of battery technology and autonomous driving. Celebrity refers to an individual who is well known to all, such as actors, athletes, etc. Celebrities usually have a certain achievement in their own profession field. Typical consumers refer to those who has no special expert knowledge beyond normal use of the product [52]. In addition to the above research, most academic research on endorsement focuses on the effect of endorsement in advertising, or the influence of endorsement type on different products [53], and its influence on changes in consumers’ purchase behavior and attitude [54]. In recent years, many brands have begun to quote the endorsement of an impartial third-party group in their advertisements [55]. Some studies have also begun to focus on the research on consumers’ attitudes and purchase behaviors as influence by a third-party group endorsement [51,56,57].



By searching “endorsement”, “new energy vehicle”, and” electric vehicle” as keywords on the Internet, we found that endorsement descriptions of this field from news and media include: Internet giant endorsement, government endorsement, policy endorsement, technology endorsement, expert endorsement, etc. According to the research object of this study, “electric vehicles start-ups”, researchers conducted semi-structured interviews with five owners of electric vehicles from start-ups to clarify the composition of consumers’ perceived endorsement. The information of five respondents is shown in Table 1. The results of the interview showed that all the five owners felt government endorsement and perceived government endorsement showed their recognition of electric vehicles’ role from a nation perspective. It is believed that China’s electric vehicle industry will be at the international leading level and have industrial initiative. All five owners felt the endorsement of the policy and the perception of the policy endorsement was that China would continue to promote preferential subsidies for electric vehicles, giving them priority in obtaining license plates and other policies. Two of the owners were influenced by the endorsement of the third-party group, and they chose their cars based on a video from the third-party evaluation organization. One of the owners felt that he was influenced by the endorsement of the entrepreneur [58]. He believed that the founder of the brand from which he bought his car was a continuous entrepreneur and had achieved success, so he had trust in the brand. One of the owners thought that China’s advanced battery technology and complete electric vehicle supply chain were important contributors to his purchase. This study believes that he was not only influenced by the endorsement of technology but also the identity of national capacity. All five car owners said that the most important form of endorsement, whether it is an entrepreneur endorsement, technology endorsement or third-party group endorsement, is the generation of brand trust. Therefore, brand trust is an important part of the perceived endorsement of electric vehicles manufactured by start-ups. In addition, this also includes perceived policies and national identity. Therefore, this study determined brand trust, perceived policy and national identity as the three dimensions of perceived endorsement for further research.



2.5.1. Brand Trust


Trust is one of the factors that need to be considered when explaining consumers’ behavior intention, and it plays an important role in the case of uncertainty and perceived risk [59]. Brand trust refers to the relationship between consumers’ perception of a product or service quality and the manufacturers’ brand and reputation [60]. The higher the consumers perceive the quality of brand products, the higher their trust in the brand, and the lower their perceived uncertainty and risk. Most of the research on brand trust comes from the field of food [59,61], business [62,63], online media [64,65,66], etc. As the electric vehicle industry is an emerging industry, most of the manufacturers or vehicle types are not well-known, except for Tesla and some well-known Chinese electric vehicles start-ups. However, this study believes that brand trust has an impact on consumers and can eliminate perceived uncertainty and risk [59]. At the same time, brand trust plays a part in the interests of consumers.




2.5.2. Perception of Policy


Irwin et al. pointed out that policies affect the validation of new technologies [67], while Flynn et al. mentioned in their research that policies affect the acceptance of products and technologies [68]. For the new energy vehicle market, China has put forward many environmental policies, such as subsidies for the purchase of electric vehicles and purchase tax remission. The research of Peters and others shows that financial incentives are an important reason that consumers buy electric vehicles [69]. Gallagher et al. and Chandra et al. found that tax remission increases the adoption rate of hybrid vehicles [70,71].




2.5.3. National Identity


Tang et al. said in their research that when consumers mention a country, it is always associated with certain types of products, such as French perfume, Swiss watches, Japanese household appliances, etc. [58]. They also pointed out that countries can use this thinking to their own absolute advantages to establish excellent brand image for their own brands in the international market [58]. In addition, some studies have pointed out that the establishment of a brand requires excellent products and is also inseparable from strong national endorsement [72]. From the perspective of marketing, there are significant differences in the level of national identity among different countries [73], which is also reflected in the phenomenon of consumers’ high preference for their own products in some countries [74]. All these studies show that national capacity identity can affect consumers’ attitude.



Based on the above three dimensions, this study hypothesizes that:



Hypothesis 6 (H6).

Consumers’ perceived endorsement of electric vehicles has a significant negative correlation with their mileage anxiety.





Hypothesis 7 (H7).

Consumers’ perceived endorsement of electric vehicles has a significant positive correlation with their attitude.





Hypothesis 8 (H8).

Consumers’ perceived endorsement of electric vehicles has a significant positive correlation with their perceived benefits.







2.6. Theoretical Model


This study fully considers the characteristics of electric vehicle start-ups and uses the previous research technology methods and research results for reference to construct the model of consumers’ purchase intention with six dimensions: perceived endorsement, range anxiety, perceived risk, perceived benefit, attitude and purchase intention. Eight related hypotheses are proposed. The model is shown in Figure 1.





3. Research Design and Methods


3.1. Questionnaire Design


In order to ensure the reliability of the study, the scales used in this study are all derived from mature scales that have been verified in the relevant literature [75,76,77,78,79,80,81,82]. The scales in the literature were adjusted according to the characteristics of the subject of this study so as to form the final questionnaire. The final questionnaire is divided into two parts: the first part collects the basic information of users; the second part is the behavior measurement of the subjects, as shown in Table 2.




3.2. Data Collection


A total of 326 questionnaires were collected, 10 times more than the number of analysis items (23). Therefore, the sample size met the requirements of the SEM [82]. The data were collected from online sources, with a total of 326 copies. The respondents were all from China. The basic information of the subjects is shown in Table 3.





4. Data Analysis


4.1. Exploratory Factor Analysis


In this study, exploratory factor analysis (EFA) was used to verify unidimensionality to confirm that the items we modified according to the maturity scale belong to the same dimension. Principal component analysis (PCA) was used to extract new factors with eigenvalues greater than 1. The results show that the KMO values (Kaiser–Meyer–Olkin, when the sum of the squares of simple correlation coefficients between all variables is far greater than the sum of the squares of partial correlation coefficients and the closer the KMO value is to 1, the stronger the correlation between variables is, which indicates that the original variables are suitable for factor analysis.) of each construct were greater than 0.50 and the Bartlett spherical test significance was less than 0.05, indicating that the data were suitable for exploratory factor analysis [83,84]. As result, all items of each construct were included in the extraction process of new factors, and only one new factor with an eigenvalue greater than 1 was extracted [85], indicating that all constructs have good one-dimensionality [86]. The results of the exploratory factor analysis are shown in Table 4.




4.2. Confirmatory Factor Analysis


In this study, confirmatory factor analysis (CFA) was used to verify whether the corresponding relationship between measurement factors and measurement items (scale items) was consistent with the researcher’s prediction. The factor loading coefficient shows the correlation degree between the construct and the measurement item. Generally, the standardized factor loading coefficient is used for analysis. It can be seen from the table below that all the measurement items had a significant level of 0.001 (p < 0.001), and the standardized factor loading coefficient values were greater than 0.6, which shows that there was a good correspondence between the construct and the measurement items, and the convergent validity of construct was good. The AVE values of each construct were all greater than 0.4, and the CR values were all greater than 0.6, which indicate that the data of this scale had good convergent validity. The results of the measurement model are shown in the following Table 5.



According to the research of Fornell and Larcker [87], to meet the requirement of discriminant validity, the square root of the AVE value of each construct should be greater than the correlation coefficient of other factors. As shown in Table 6 below, the square roots of the AVE values of each construct, represented by the diagonal bold numbers in this study, are greater than the correlation coefficients between other variables, which proves that the discriminant validity of each construct is good.




4.3. Structural Model Analysis


According to the research architecture diagram, Amos 23.0 was used to analyze the path of each dimension. In order to test the direct effect and mediating effect, 2000 bootstrap calculations were used, with a confidence interval of 95%, to measure whether the theoretical model and research hypotheses matched the data items analyzed. It is found that the model is feasible, as χ2/df, RMSEA, CFI, IFI and SRMR were 2.870, 0.076, 0.912, 0.913 and 0.095, respectively. All the fitting indexes met the recommended model fitting standard. In conclusion, the results of path analysis in this study met the acceptable standards.



In this study, the effect of each path in the model was tested. The standardized coefficient values are shown in Table 7, and the model analysis results are shown in Figure 2. The results show that: path coefficients of the influence of perceived risk on attitude and purchase intention are not significant, so H3 and H4 were not valid. Therefore, perceived risk does not have a direct impact on attitude and purchase intention, and all other path hypotheses are significant.





5. Results and Discussion


The results of the empirical analysis provide some key findings. Specific discussions are as follows:



H1 was valid, which means there is a significant positive correlation between attitude and consumers’ purchase intention towards electric vehicles from start-ups. Consumers who show a more positive attitude towards using and buying electric vehicles from start-ups are more willing to buy them [40,88]. The direct effect of attitude on intention has been studied and demonstrated in the TRA [30], TPB [31,32] and TAM [33]. Therefore, attitude is a good predictor of consumers’ purchasing decisions. H2 was valid, which means there is a significant positive correlation between perceived benefit and consumers’ purchase intention towards electric vehicles from start-ups. This also indicates that consumers’ perceived benefits directly affect consumers’ intention to buy electric vehicles from start-ups. Consumers are aware that electric vehicles have the advantages of nonexistent fuel consumption, low pollution and a smooth operation compared with traditional internal combustion engine vehicles [89,90] and have the policy advantages of easy registration and a higher subsidy for car purchase [14], as well as the advantage of a low cost. All these cause consumers to reconsider their decision to purchase electric vehicles due to environmental protection, oil price and other factors. Therefore, perceived benefit is a favorable predictor of consumers’ purchasing decisions [91].



H3 and H4 were not valid, which means that perceived risk is not correlated with consumers’ attitude and purchase intention towards electric vehicles from start-ups. According to Yang et al.’s research results, perceived risk does not affect consumers’ attitude and purchase intention towards electric vehicles from start-ups, which is partly consistent with the results [92]. In view of this result, this study conducted another interview with the five car owners of vehicles manufactured by start-ups in the above interview. The five respondents all said that they perceived the risks of buying electric vehicles from start-ups, but they had determined to avoid outside influences in advance, and they had a considerable expectation of the risks and the ability to bear the risks. This may be related to the source of the sample of respondents in this study. The basic information about respondents shows that 58.3% of them live in cities with license plate limit policies. That is why they still chose an electric vehicle despite the perceived risks.



H5 was valid, which means that range anxiety has a significant positive correlation with consumers’ perceived risk of electric vehicles from start-ups. It indicates that range anxiety will directly affect consumers’ perceived risk of electric vehicles from start-ups. Range anxiety is a widely mentioned problem in the electric vehicle field [93,94], many start-ups in electric vehicle manufacturing are constantly expanding their battery capacity, accelerating the charging speed of batteries and increasing the number of charging stations to reduce consumers’ range anxiety and thus reduce the degree of consumers’ perceived risk. Therefore, range anxiety is a good predictor of consumers’ perceived risk.



H6 was invalid, which indicates that perceived endorsement has no negative impact on users’ range anxiety, and the data show that perceived endorsement increases users’ range anxiety rather than reducing it. In the stage of user interviews, some users said that their purchase of electric vehicles was driven by governmental subsidies and preferential policy, suggesting that the government hopes to relieve users’ inconvenience caused by the technological limitations of electric vehicles through polices and subsidies, which can indirectly and constantly hint that electric vehicle technology still has certain problems, which deepens users’ range anxiety.



H7 and H8 were valid, indicating that there is a significant positive correlation between perceived endorsement and consumers’ attitudes and perceived benefits towards electric vehicles. It indicates that perceived endorsement will directly affect consumers’ attitudes and perceived benefits towards electric vehicles. According to the research of Erdem [95] et al., consumers are more willing to believe that famous brands will provide better quality assurance and high-quality service, which indicates that brand trust, a perceived endorsement dimension, improves users’ perception of benefits of electric vehicles.The other two dimensions are perceived policy and national identity, which represent consumers’ identification of China’s vigorous development of electric vehicle industry. Consumers believe that China will increase preferential policies for electric vehicle purchases, support for electric vehicle brands and construction of charging stations. All these will affect consumers’ attitudes, perceived benefits and range anxiety to some extent. Therefore, perceived endorsement is a favorable predictor of consumers’ perceived benefits, attitudes and range anxiety.




6. Conclusions and Suggestions


The main contribution of this study is the establishment of a theoretical model of the influencing factors of consumers’ purchase intention towards electric vehicles from start-ups from the perspective of the dimensions of perceived endorsement, perceived benefits, perceived risk, range anxiety, attitude and purchase intention. According to the path analysis in this study, perceived endorsement, perceived benefits and attitude towards electric vehicles from start-ups have direct or indirect influences on their purchase intention. At the same time, the conclusions of this study can be used as a reference for the Chinese government, consumers and relevant practitioners of start-ups in the electric vehicle industry to increase the sales of electric vehicles, so as to reduce transportation carbon emissions, abolish international energy constraints and improve the market share of domestic automobile brands.



The results show that: (1) consumers’ attitudes and perceived benefits are important factors that influence consumers’ purchase intention towards electric vehicles from start-ups; (2) perceived endorsements had significant positive effects on perceived benefits, range anxiety and attitude (3) Range anxiety significantly affected perceived risk, but perceived risk had no influence on attitude or purchase intention. (The results show that perceived endorsement plays an important role in influencing consumers’ purchase intention towards electric vehicles from start-ups, and perceived endorsement influences consumers’ purchase intention through influencing perceived benefits and attitude. At the same time, due to the particularity of China’s license plate restriction policy, perceived risk and range anxiety are not the main factors affecting consumers’ purchase of electric vehicles from start-ups. Based on the above results, the following suggestions are proposed:




	
For the government: (1) the government should support the development of electric vehicle start-ups through appropriate endorsement, so as to avoid excessive endorsement resulting in consumers’ perception about the underdeveloped technology of electric vehicles; (2) the government should continuously give consumers preferential policies when they buy electric vehicles to increase the perceived benefits of consumers.



	
For the electric vehicle start-ups: (1) start-ups should strengthen the construction of brand trust to increase brand endorsement; (2) start-ups should avoid false publicity of data such as range ability and charging speed, which may not affect consumers’ purchase intention but may affect consumers’ brand trust.








Finally, this study also has some limitations, which can be continuously improved and deepened in follow-up research. In this study, respondents were mainly from developed coastal cities, and more than half of them lived in cities with a license plate limit policy. The sample representation was slightly insufficient. In addition, there are many factors that affect consumers’ purchase of electric vehicles, such as environmental values, gender, vehicle use, etc., and some variables could be considered in future research to build a more comprehensive and reasonable research model.
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Figure 1. Research model. Source: author. 
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Figure 2. The influence between variables in the structural model. Source: author. 






Figure 2. The influence between variables in the structural model. Source: author.



[image: Wevj 13 00019 g002]







[image: Table] 





Table 1. Basic information of respondents.






Table 1. Basic information of respondents.





	Gender
	Age
	Brand
	Time of Usage





	Male
	30
	Tesla
	3 years



	Male
	29
	Nio
	2 years



	Male
	30
	Nio
	2 years



	Female
	27
	Xpeng
	1 year



	Female
	30
	Tesla
	1 year
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Table 2. Questionnaire design and literature source.






Table 2. Questionnaire design and literature source.





	
Latent Variable

	
Coding

	
Item

	
Source






	
Perceived Benefits

	
PB1

	
The relationship between the quality and price of electric vehicles from newly emerging electric car manufacturers is appropriate.

	
[75,76]




	
PB2

	
The pollution and energy consumption of electric vehicles from newly emerging electric car manufacturers are lower.




	
PB3

	
Electric vehicles from newly emerging electric car manufacturers are easier to license.




	
Perceived Risk

	
PR1

	
I’m worried about the low-value preservation rate of electric vehicles from new brands.

	
[77]




	
PR2

	
I can’t feel 100% safe when I’m driving an electric car from a newly emerging electric car manufacturer.




	
PR3

	
I’m worried that my family and friends don’t understand why I’m buying new brands of electric cars.




	
Attitude

	
AT1

	
For me, it’s right to use an electric car from a newly emerging electric car manufacturer.

	
[78]




	
AT2

	
For me, it’s wise to use an electric car from a newly emerging electric car manufacturer.




	
AT3

	
I’m interested in electric cars from newly emerging electric car manufacturers.




	
Brand Trust

	
BT1

	
I believe in the quality of the brand (including product quality and service quality).

	
[78,79]




	
BT2

	
It’s a safe choice to buy electric cars from newly emerging electric car manufacturers.




	
BT3

	
I am sure that the brand I know or buy is reliable.




	
Perception of Policy

	
PP1

	
I think the government’s subsidy policy for the purchase of electric vehicles is enough.

	
[77]




	
PP2

	
I am very clear about the government’s subsidy policy for the purchase of electric vehicles.




	
Range Anxiety

	
RA1

	
When I use an electric car from newly emerging electric car manufacturers, I worry about the mileage of the electric car.

	
[80]




	
RA2

	
When I use an electric car from a newly emerging electric car manufacturer, I worry that it will be very difficult to find a charging point.




	
RA3

	
When I use an electric car from a newly emerging electric car manufacturers, I dare not use it for a long distance.




	
National Identity

	
NI1

	
I believe that China’s electric vehicle industry will become more and more powerful.

	
[81]




	
NI2

	
I have confidence in the development of China’s automobile industry.




	
NI3

	
I have confidence that China will be the leading and controlling power of the electric vehicle industry.




	
Purchase Intention

	
PI1

	
An electric cars from a newly emerging electric car manufacturer is the best choice for me.

	
[77]




	
PI2

	
The next time I change cars, I will give priority to electric cars from newly emerging electric car manufacturers.




	
PI3

	
I’d like electric vehicle stystems to be introdruced to other man-made vehicles.
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Table 3. Basic data of the respondents.
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Sample

	
Category

	
Number

	
Percentage






	
Gender

	
Male

	
182

	
55.8%




	
Female

	
144

	
44.2%




	
Marital status

	
Married

	
193

	
59.2%




	
Unmarried

	
133

	
40.8%




	
Age

	
18–25

	
140

	
42.9%




	
26–34

	
104

	
31.9%




	
35–54

	
66

	
20.2%




	
55–64

	
16

	
4.9%




	
Education

	
High school or technical secondary school and below

	
51

	
15.6%




	
Undergraduate or junior college

	
237

	
72.7%




	
Graduate and above

	
38

	
11.7%




	
Occupation

	
Student

	
100

	
30.7%




	
Private-owned enterprise

	
101

	
31.0%




	
National enterprise

	
36

	
11.0%




	
Foreign enterprise

	
11

	
18.1%




	
Public service organization

	
59

	
5.8%




	
Public servant

	
19

	
3.4%




	
Is there a car license limitation policy in the city you live in?

	
Yes

	
190

	
58.3%




	
No

	
136

	
41.7%
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Table 4. Results of exploratory factor analysis.






Table 4. Results of exploratory factor analysis.





	
Construct

	
KMO

	
Bartlett Sphere Test

	
Item

	
Commonality

	
Factor Loading

	
Eigenvalue

	
Total

Variation

Explained %






	
Perceived Benefits

	
0.712

	
0.000

	
PB1

	
0.697

	
0.835

	
2.161

	
72.021%




	
PB2

	
0.727

	
0.853




	
PB3

	
0.736

	
0.858




	
Perceived Risk

	
0.654

	
0.000

	
PR1

	
0.650

	
0.806

	
1.814

	
60.482%




	
PR2

	
0.624

	
0.790




	
PR3

	
0.540

	
0.735




	
Attitude

	
0.729

	
0.000

	
AT1

	
0.791

	
0.890

	
2.477

	
82.557%




	
AT2

	
0.873

	
0.934




	
AT3

	
0.813

	
0.901




	
Brand Trust

	
0.744

	
0.000

	
BT1

	
0.832

	
0.912

	
2.461

	
82.020%




	
BT2

	
0.838

	
0.915




	
BT3

	
0.791

	
0.889




	
National Identity

	
0.714

	
0.000

	
NI1

	
0.770

	
0.878

	
2.305

	
76.840%




	
NI2

	
0.818

	
0.904




	
NI3

	
0.717

	
0.847




	
Perception of Policy

	
0.500

	
0.000

	
PP1

	
0.773

	
0.879

	
1.547

	
77.349%




	
PP2

	
0.773

	
0.879




	
Range Anxiety

	
0.698

	
0.000

	
RA1

	
0.696

	
0.834

	
2.245

	
74.828%




	
RA2

	
0.735

	
0.857




	
RA3

	
0.813

	
0.902




	
Purchase Intention

	
0.723

	
0.000

	
PI1

	
0.763

	
0.873

	
2.389

	
79.632%




	
PI2

	
0.845

	
0.919




	
PI3

	
0.781

	
0.884
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Table 5. The results of the measurement model.






Table 5. The results of the measurement model.





	
Factor Loading Coefficient Table

	
AVE

	
CR




	
Construct

	
Item

	
Unstd.

	
S.E.

	
Unstd./S.E.

	
p-Value

	
Std.






	
Perceived Benefits

	
PB1

	
1.000

	

	

	

	
0.727

	
0.573

	
0.801




	
PB2

	
1.004

	
0.083

	
12.096

	
0.000

	
0.718




	
PB3

	
1.077

	
0.078

	
13.808

	
0.000

	
0.831




	
Perceived Risk

	
PR1

	
1.000

	

	

	

	
0.642

	
0.407

	
0.673




	
PR2

	
1.040

	
0.126

	
8.254

	
0.000

	
0.646




	
PR3

	
1.009

	
0.124

	
8.137

	
0.000

	
0.628




	
Attitude

	
AT1

	
1.000

	

	

	

	
0.826

	
0.746

	
0.898




	
AT2

	
1.138

	
0.055

	
20.691

	
0.000

	
0.918




	
AT3

	
1.008

	
0.055

	
18.327

	
0.000

	
0.842




	
Brand Trust

	
BT1

	
1.000

	

	

	

	
0.879

	
0.734

	
0.892




	
BT2

	
0.938

	
0.045

	
20.844

	
0.000

	
0.860




	
BT3

	
0.861

	
0.044

	
19.568

	
0.000

	
0.827




	
National Identity

	
NI1

	
1.000

	

	

	

	
0.804

	
0.655

	
0.850




	
NI2

	
1.114

	
0.065

	
17.138

	
0.000

	
0.880




	
NI3

	
0.995

	
0.070

	
14.214

	
0.000

	
0.745




	
Perception of Policy

	
PP1

	
1.000

	

	

	

	
0.705

	
0.554

	
0.713




	
PP2

	
1.203

	
0.104

	
11.567

	
0.000

	
0.777




	
Range Anxiety

	
RA1

	
1.000

	

	

	

	
0.742

	
0.628

	
0.835




	
RA2

	
1.076

	
0.081

	
13.284

	
0.000

	
0.775




	
RA3

	
1.119

	
0.079

	
14.165

	
0.000

	
0.862




	
Purchase Intention

	
PI1

	
1.000

	

	

	

	
0.822

	
0.697

	
0.874




	
PI2

	
1.012

	
0.055

	
18.400

	
0.000

	
0.872




	
PI3

	
0.977

	
0.059

	
16.559

	
0.000

	
0.813
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Table 6. Discriminant validity for the measurement model.
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	PB
	PR
	AT
	BT
	NI
	PP
	RA
	PI





	Perceived Benefits
	0.757
	
	
	
	
	
	
	



	Perceived Risk
	0.438
	0.638
	
	
	
	
	
	



	Attitude
	0.665
	0.388
	0.864
	
	
	
	
	



	Brand Trust
	0.691
	0.390
	0.781
	0.857
	
	
	
	



	National Identity
	0.480
	0.328
	0.523
	0.589
	0.809
	
	
	



	Perception of Policy
	0.441
	0.453
	0.455
	0.526
	0.561
	0.745
	
	



	Range Anxiety
	0.377
	0.385
	0.329
	0.301
	0.539
	0.526
	0.793
	



	Purchase Intention
	0.621
	0.330
	0.701
	0.725
	0.581
	0.534
	0.414
	0.835







Note: the items on the diagonal on bold represent the square roots of the AVE.
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Table 7. Regression coefficient.






Table 7. Regression coefficient.





	
DV

	
←

	
IV

	
Unstd

	
S.E.

	
Unstd./S.E.

	
p-Value

	
Std.

	
R2






	
Perceived Benefits

	
←

	
Perceived Endorsement

	
1.344

	
0.160

	
8.400

	
0.000

	
0.892

	
0.795




	
Range Anxiety

	
←

	
Perceived Endorsement

	
0.785

	
0.122

	
6.434

	
0.000

	
0.515

	
0.265




	
Perceived Risk

	
←

	
Range Anxiety

	
0.505

	
0.077

	
6.558

	
0.000

	
0.544

	
0.296




	
Attitude

	
←

	
Perceived Endorsement

	
1.497

	
1.167

	
1.283

	
0.000

	
0.892

	
0.788




	
←

	
Perceived Risk

	
−0.021

	
0.054

	
−0.389

	
0.701

	
−0.017




	
Purchase Intention

	
←

	
Perceived Risk

	
−0.005

	
0.060

	
−0.083

	
0.938

	
−0.004

	
0.707




	
←

	
Attitude

	
0.462

	
0.092

	
5.022

	
0.000

	
0.437




	
←

	
Perceived Benefits

	
0.532

	
0.109

	
4.881

	
0.000

	
0.453








Note: ← represents the path relationship.
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