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Abstract: As environmental and energy issues are becoming more and more serious, China has
seen the birth of a number of electric vehicle start-ups (EVSUs). Although there has been a dozen
or so studies about consumers’ purchase intention of battery electric vehicles, few of them were
about electric vehicle start-ups. Therefore, it is necessary to explore the factors that influence
consumers’ purchase intention of electric vehicles from Chinese electric vehicle start-ups (CEVSUs).
This study establishes a theoretical model of the factors that influence consumers’ purchase intentions
of electric vehicles from CEVSUs through brand identity, brand image, brand awareness, and
perceived risk. The analysis results of 332 valid questionnaires show that the factors that affect
consumers’ purchase intention of electric vehicles from CEVSUs include brand identity, brand image,
and perceived risk. Brand image will be affected by brand recognition, brand awareness, and
perceived risk. The perceived risk will be affected by brand awareness and brand identity. Brand
awareness will be affected by brand identity, but brand awareness will not directly affect purchase
decisions. The conclusions of this study can be used as a reference for the government, consumers,
or practitioners in the electric vehicle industry to promote the sales of electric vehicles to achieve
low-carbon transportation, and also to help Chinese start up brands to take a larger share of the
domestic market.

Keywords: purchase decision; electric vehicles; Chinese electric vehicle start-ups

1. Introduction
1.1. Background

Due to rapid economic development and urbanization, China has become the largest
automobile market in the world, with an average growth rate of 17.5% since 2000 [1].
The rapid development of China’s automobile industry has indeed improved people’s
quality of life, but it has also destroyed the ecological environment [2]. In 1990, there were
only 800,000 private cars in China, while in 2007, the total number of private cars reached
28.8 million and the stock of private cars increased by about 36-fold [3]. Due to the huge
increase of vehicle ownership, China is currently facing increasingly serious problems
of traffic congestion and air pollution [4]. In China, 98% of vehicles are still powered by
fossil fuels, accounting for one-third of China’s annual oil consumption. In addition, China
imports over 65% of its oil, making it a highly dependent country on oil imports [5].

Besides the pressure of environmental protection and energy mentioned above, there is
also some pressure from the market share. The Chinese auto industry has been developing
under a market-for-technology model for over 30 years. Nowadays, in China’s auto
industry, foreign brands still dominate the joint ventures, while enjoying most of the profits.
Brand recognition and lack of core technologies have prevented China’s auto industry from
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breaking away from the joint venture model. However, in the electric vehicle (EV) industry,
there is no significant technological gap between China and foreign countries. Since China
has the world’s largest industrial capacity and market, developing electric vehicles is an
important opportunity for local brands to cut through and overtake, and the next five to
ten years will be the most critical period.

On 20 June 2020, Tesla surpassed Toyota to become the world’s most valuable car
company. According to the data from StockApps.com (accessed on 20 October 2020), Tesla
was worth more than USD460 billion at the end of August 2020. At that point, Tesla’s
market value was equivalent to two times that of Toyota, eight times that of Ferrari, nine
times that of GM, 14 times that of Ford, and 23 times that of NIO, or almost seven times the
combined value of Ferrari, Porsche, and Aston Martin. While rapidly harvesting market
value, sales volume, and consumers’ attention, Tesla is also becoming the “bull’s-eye”
of the transformation of the automobile industry which included many traditional auto
giants. As a result, many Chinese entrepreneurs see an opportunity for replicating Tesla’s
successful path. Therefore, in recent years, a number of EV start-ups have emerged, such
as NIO, WM Motor, Li Auto, Xpeng, and so on. Among these Chinese electric vehicle
start-ups (CEVSUs), Li Auto has adopted the extended-range electric vehicle route, and the
rest of them adopt the battery electric vehicle route.

Therefore, no matter whether from the perspective of environment and energy or the
development of the national automobile industry, the positive development of CEVSUs is
of great significance. According to previous studies on EV purchase decisions, consumers
are also the key to the adoption of electric vehicles in addition to the efforts of governments
and automakers around the world. Then the oil consumption and CO2 emission will
continuously reduce as a result of more and more consumers change to electric vehicles [6].
At the key point of the transformation of the automobile industry, consumers’ adoption
of electric vehicle will have a huge impact on the promotion of EVs and the development
of the EV industry. Therefore, it is important to understand the factors that influence
consumers’ adoption of electric vehicles.

CPCA (China passenger car association)’s latest data shows that in the first quarter of
2021, NIO delivered a total of 20,060 vehicles, reaching an increase of 423% year-on-year,
ranking first among CEVSUs. Therefore, taking the NIO as an example, this study analyzes
the factors that influence Chinese consumers’ adoption of EVs from CEVSUs and tests the
relationship between these factors. This study finally identifies the factors that influence
Chinese consumers’ adoption of electric vehicles, so as to provide further references for a
positive development of CEVSUs.

1.2. Chinese Electric Vehicle Start-Ups

With the crisis of fossil energy, global warming, and the rapid development of emerg-
ing industrial technologies, a new round of scientific and technological revolution and
industrial transformation is intensifying. The global automobile industry is developing
toward electrification, low carbonization, informatization, and intelligentization, and the
ecological and competitive pattern of the automobile industry is under reconstruction.
On the one hand, product attributes and production organizations are under reformation.
With the four above developing trends of the automobile industry, automobile products
and related services are innovating continuously. The traditional role of the automobile
as a transportation tool is accelerating its transformation into a new type of intelligent
mobile living space. The demand for personalized, diversified, and customized products
and related services forces the original production and organization mode to change. On
the other hand, the integration of Internet technology and the entry of new technology
enterprises have promoted the reconstruction of the business model and industrial ecol-
ogy of the automobile industry. Intelligent traffic management, intelligent shared travel,
and personalized travel service customization have become important development di-
rections. Newly-established enterprises and traditional enterprises are competing and
cooperating in the automobile market. The R&D innovation chain, product value chain,
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and ecological service chain are changing, and the global automobile industry ecology is
under reconstruction.

In 2014, Tesla’s Model S was officially first delivered to Chinese consumers, announc-
ing that battery electric vehicles were available to domestic consumers. In addition, with
the continuous increase of governmental subsidies for new energy vehicles and the im-
plementation of some cities’ license plate restriction policies, the Chinese electric vehicle
start-ups, represented by NIO and Xpeng, were also gradually developing while traditional
car companies accelerated their R&D and production of EVs. Facing the four transforming
trends of the automobile industry, the development of China’s automobile industry has
ushered in a key opportunity. A few start-ups had seized the opportunity to achieve
rapid development. The founding teams and capital of these companies are mainly from
traditional car companies or the Internet giants. In recent years, some start-ups have
gained certain advantages in the fields of capital, technology, products, brand, and market
competition, and the market has high expectations for the products of such enterprises. On
the one hand, traditional automotive technology has integrated with cross-area technology
like new energy, intelligent network, and other fields. On the other hand, capital and talents
from traditional car companies, Internet technology companies, financial enterprises, and
the auto parts industry gathered together in the auto industry. Finally, the CEVSUs were
born in the cross-area integration of different industries. The cross-field, cross-industry,
and cross-department characteristics of automobile products from this kind of enterprise
are becoming more and more obvious. Product functions and forms, consumer groups and
using methods, industrial division, and service mode are characterized by diversification,
integration, and informatization. At present, the CEVSUs have become an important part
of the new ecology of China’s automobile industry.

1.3. Literature Review of Adoption of Electric Vehicle

As a hot topic at present, more and more studies on electric vehicles have been con-
ducted by scholars all over the world. Back in 1998 Ewing and Sarigöllü believed that the
price, performance, using cost, and time cost of a car are the key factors driving consumers’
purchases [7]. However, nowadays consumers’ understanding of the technology used in
electric vehicles, the overall impact on the environment, and the ownership cost of electric
vehicles is still insufficient [8,9]. This is one of the reasons why electric vehicles have not yet
been widely accepted. Another factor that impedes purchase is the modest range of electric
vehicles [10], which is why a considerable number of potential consumers choose plug-in
hybrid vehicles as substitutes [11], If the range issue were solved, consumers’ preference
for electric vehicles would be improved [12]. Liao et al. classified and summarized the
factors influencing consumers’ preferences, such as socioeconomic variables, psychological
factors, mobility condition, and social influence [13].

These studies analyze the factors that influence consumers to purchase electric vehicles
from different perspectives, but there is no research on CEVSUs. There are many factors
that influences consumers’ adoption of EVs, in addition to those mentioned in the above
study, and brand effects should also be included. The correlation between these factors
and the ultimate impact on consumers’ purchase decisions is also the focus of this study.

2. Theoretical Framework and Research Hypotheses

The structural equation modeling (SEM) approach is a widely adopted method to
explore consumers’ EV purchase decisions. For example, Muhammad et al. used SEM to
propose a theoretical model of environmental awareness, green consumption attitude and
purchase intention [14]. Lai et al. have proposed a theoretical model of environmental con-
cern, perception of economic benefit and behavior intention through SEM [15]. However,
brand-related theoretical models were usually applied in hotel research [16], luxury goods
research [17], tourism research [18] and so on. There is not a similar theoretical model
about how brands influence consumers’ adoption of EVs, and this research will attempt to
address this gap.
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2.1. Purchase Intention and Perceived Risk

According to Laviage’s research, a potential consumer usually goes through the
stages of awareness, understanding, love, preference, conviction, before taking a purchase
action [19]. Fishbein and Ajzen pointed out that purchase intention refers to consumers’
subjective inclination toward a certain product, which has been proved to be an important
indicator to predict consumers’ purchase behavior [20]. Consumers’ experience, cognition
of the product or service, and current and future situations will affect their purchase
intention of the product or service. The higher the purchase intention is, the greater the
probability of purchase is [21,22].

Perceived risk is composed of “prior uncertainty” and “severity of purchase error”,
which refers to the possibility of loss perceived by consumers in the context of shopping, or
the adverse consequences that may occur after purchase [23]. Due to the low penetration
rate of EVs, many consumers still hold prejudices against EVs [24], such as safety [25],
reliability [26], battery life [27], and so on. All these factors interfere with consumers’ choice
of EVs, and the fewer consumers know about electric vehicles, the greater the bias and
negative impact will be. Garretson and Clow pointed out that when consumers feel a risk
in the decision-making process, it would directly affect their purchase intention [28]. To
sum up, this study hypothesizes that:

• H1: Perceived risk has a negative impact on consumers’ purchase intention.

2.2. Brand Image

Brand image refers to consumers’ perception, feelings, and attitude toward a brand [29].
Brand image, based on the various benefits of consumers, develops brand concept-image man-
agement (BCM), which can be divided into three different brand image strategies: (1) Functional
(BIF): which refers to the brand-relevant functions that can meet or solve the needs of consumers;
(2) Symbolic (BIS): which refers to the brand’s capability of satisfying the internal needs of
consumers or the connection of a specific group; (3) Experiential (BIE): which means that the
brand can satisfy consumers’ desire and the product can provide them with diversification,
fun, and stimulation in their perception [30]. According to Keller’s research, brand image can
also represent all information of the product [31]. Therefore, brand image is an external clue
to evaluate product quality, and better brand image always contributes to higher consumers’
purchase intention [32].

The EV industry is still in its early stage, the technology of electric vehicles is not yet
mature, especially battery technology. The current battery technology limits the driving
range of electric vehicles after a single charge. All these along with the lack of charging
piles have led to the so-called “range anxiety” [33]. Compared with gasoline vehicles,
electric vehicle battery technical defects may expose consumers to a higher traffic risk (for
example, battery fires) [34]. Therefore, this study believes that consumers’ perception of
risk will influence the brand image of CEVSUs to some extent. Therefore, this research
hypothesizes that:

• H2: Brand image has a positive impact on consumers’ purchase intention.
• H3: Perceived risk has a negative impact on consumers’ perception of brand image.

2.3. Brand Awareness

Brand awareness refers to consumers’ ability to identify or recall that a certain brand
belongs to a certain category of products [35]. In the range of alternative brands, consumers
will follow the rules of buying products from familiar or well-known brands [36]. Brand
awareness is an indicator to measure how prominent a brand name is in the minds of con-
sumers [37]. Therefore, brand awareness is the strength of consumers’ associative memory
of the brand, and the level of brand awareness will affect consumers’ purchase intention.

Brand awareness is critical to brand equity because it is the first step in building and
enhancing brand value [38]. Through mental associations, each customer individually
attributes value when they think about a particular brand [36]. Brand awareness implies
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the quantification of the levels and tendencies of the customer’s knowledge of the brand
in question [39]. In addition, Shimp and Bearden found that well-known brands can
effectively reduce consumers’ perceived risks and increase their positive evaluation of
products [40]. Therefore, this research hypothesizes that:

• H4: Brand awareness has a positive impact on consumers’ purchase intention.
• H5: Brand awareness has a positive impact on consumers’ perception of brand image.
• H6: Brand awareness has a negative impact on consumers’ perception of risk.

2.4. Brand Identity

Brand identity is a part of the overall brand assets [41], it is the sum of products, orga-
nizations, individuals, and symbols, and all stuff that helps recognize certain brands [35].
Pettis believes that brand identity is a commitment to quality, a guarantee that consumers
can trust, and a symbol of manufacturers in the hearts of consumers [42]. It can also be
recognized as a visual, emotional, and cultural image complex between the company and
the product [42]. Wheeler believes that brand identity is tangible and can appeal to the
senses. Consumers can look at it, touch it, and are allowed to recognize the brand and
expand the difference from other brands [43]. Also, brand image is consumer’s perception
of the brand. It is the brand consultation received or recognized by consumers during
the implementation of the brand identity system. This study believes that brand identity
can shape the brand image according to the enterprise’s intention. Therefore, this study
hypothesizes that:

• H7: Brand identity has a positive impact on consumers’ purchase intention.
• H8: Brand identity has a positive impact on consumers’ perception of brand image.

Keller defined brand identity as the differentiation effect of brand knowledge that
consumers respond to a brand’s marketing activities [36]. Biswas believes that brand
awareness is the strong impression or connection of the brand in consumers’ memory [44].
In the process of brand building, the company repeatedly connects and exposes the brand
name strategically, hoping that consumers can recognize the corporate spirit and product
value, which is the so-called “brand identity.” It can be seen that brand identity has great
benefits in enhancing brand awareness. In addition, Dowling and Staelin also stated that
choosing a brand with a good image has always been considered as a way for consumers
to reduce purchase risk [45]. Therefore, this study hypothesizes that:

• H9: Brand identity has a positive impact on consumers’ perception of brand awareness.
• H10: Brand identity has a negative impact on consumers’ perception of risk.

2.5. Proposed Theoretical Model

Based on the above literature review, this research proposes the following model
(Figure 1). The model includes five constructs: purchase intention, perceived risk, brand
recognition, brand awareness, brand recognition, and 10 related research hypotheses.
Among them, the observation variables of brand image are represented by three sub-
constructs: functional, symbolic, and experiential.

3. Data and Methodology
3.1. Development of Testing Scale

To ensure the reliability of this research, the scales used in this research are all con-
firmed in previous research. The final questionnaire is consisted of adjusted scales ac-
cording to this research topic. The questionnaire includes two parts: respondents’ basic
information and measurement of respondents’ attitude (Table 1). All the items of latent
variables are measured through Likert’s 7-point scale, from 1 representing totally disagree
to 7 representing totally agree.
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Table 1. Measurement scale.

Latent Variable Coding Item Source

Purchase intention (PI)
PI1 NIO is the best choice for me.

[46]PI2 I will give priority NIO the next time I change my car.
PI3 I would like to recommend NIO to others.

Perceived risk (PR)
PR1 I think NIO’s products do not worth its price.

[47]PR2 I think NIO’s products have not met my expectations.
PR3 I think purchasing NIO’s products will cause trouble.

Brand awareness (BA)
BA1 I know the existence of NIO.

[48]BA2 NIO is a brand that I am very familiar with.
BA3 I understand the products and services provided by NIO.

Brand identity (BID)
BID1 When someone criticized NIO, it was like I was criticized.

[49]BID2 I will be proud of the achievements of NIO.
BID3 Using NIO’s products made me a member of the like-minded consumer community.

Functional (BIF)
BIF1 1 The quality of NIO’s products meets my needs.

[30,50]BIF2 The price of NIO’s products meets my needs.
BIF3 NIO’s product service meets my needs.

Symbolic (BIS)
BIS1 Using NIO’s products meets the needs of my status.

[30,50]BIS2 Using the functions of NIO products can meet the needs of my lifestyle.
BIS3 Using NIO’s products meets the needs of my personal image.

Experiential (BIE)
BIE1 Using NIO’s products can meet my needs for pursuing a high-quality life.

[30,50]BIE2 Using NIO products can meet my needs in pursuit of a diversified life.
BIE3 Using NIO’s products can meet my needs in pursuit of the joy of life.

3.2. Sample and Data Collection

A total of 332 questionnaires were collected in this study, which was over 10 times
more than the number of analysis items (21), and the sample size met the requirements of
SEM [51]. Data source included two kind of respondents: 100 of the data were collected
form visitors in NIO stores, the other 232 respondents’ data were collected through the
network. All the respondents were from China. The basic information of the respondents
was shown in the Table 2.
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Table 2. The basic information of the respondents.

Sample Category Number Percentage

Gender
Male 173 52.1%

Female 159 47.9%

Age

18–25 71 21.4%
26–30 144 43.4%
31–40 106 31.9%
41–50 10 3%

Above 51 1 0.3%

Income (RMB)

Under 4000 61 18.4%
4001–6000 62 18.7%

6001–12,000 144 43.4%
12,001–18,000 59 17.8%
Above 18,001 6 1.8%

Education

Middle school and below 1 0.3%
High school or technical secondary school 6 1.8%

Undergraduate or junior college 267 80.4%
Graduate and above 58 17.5%

Occupation

Public servant 8 2.4%
National-capital enterprise 51 15.4%
Private-owned enterprise 119 35.8%

Public service organization 86 25.9%
Foreign-capital enterprise 18 5.4%

Student 50 15.1%

3.3. Analysis of Reliability

The SPSS software (Version 25.0, IBM, New York, NY, USA) was used to analyze the
reliability of the collected data. The Cronbach’s α of each construct is greater than 0.7,
and the constructs’ Cronbach’s α after deleting any item is lower than the current result,
indicating that each item should not be kept, and comprehensively indicating that the data
is of high reliability and can be used for further analysis. The specific results are shown in
the following Table 3.

3.4. Test of Normality

Since the statistical methods used in this study required that the data should conform to
the pre-set assumptions of normality distribution, the normality test was performed before the
analysis. This study uses skewness and kurtosis to test the normality of the data distribution. The
results show that the absolute value of skewness of each construct is less than 3, and the absolute
value of kurtosis is less than 8, which meets the requirements of univariate normality [52]. The
results of the normality test are shown in the following Table 4.

3.5. Exploratory Factor Analysis

In this study, exploratory factor analysis (EFA) was used to verify the internal consis-
tency of each construct. The principal component analysis was used to extract the new
factors with eigenvalues greater than 1 for each construct. The results show that the KMO
value of each construct is greater than 0.50 and the significance of the Bartlett sphere test
is less than 0.05, indicating that it is suitable for exploratory factor analysis [53,54]. All
items of each construct participate in the extraction process of the new factor, and only one
new factor with an eigenvalue greater than 1 can be extracted [55], indicating that each
construct has good internal consistency [56]. The results of exploratory factor analysis are
shown in the following Table 5.
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Table 3. Reliability analysis.

Reliability Analysis

Construct Item Corrected Item-to-Total
Correlation

Cronbach’s α

after Deletion Cronbach’s α

BA

BA1 0.773 0.908

0.910BA2 0.866 0.830

BA3 0.821 0.869

BIF

BIF1 0.811 0.823

0.891BIF2 0.758 0.873

BIF3 0.795 0.839

BIS

BIS1 0.760 0.836

0.878BIS2 0.750 0.842

BIS3 0.790 0.807

BIE

BIE1 0.788 0.877

0.903BIE2 0.811 0.858

BIE3 0.823 0.848

BID

BID1 0.751 0.825

0.873BID2 0.769 0.808

BID3 0.749 0.828

PI

PI1 0.848 0.862

0.915PI2 0.851 0.860

PI3 0.789 0.911

PR

PR1 0.756 0.815

0.871PR2 0.751 0.819

PR3 0.750 0.819

Table 4. Results of normality test.

Results of Normality Test

Kurtosis Skewness

Statistic Std. Error Statistic Std. Error

BA −1.443 0.134 1.559 0.267
BIF −1.531 0.134 2.925 0.267
BIS −1.424 0.134 2.535 0.267
BIE −1.375 0.134 2.403 0.267
BIM −0.812 0.134 0.245 0.267
PI −1.175 0.134 1.341 0.267
PR 0.910 0.134 1.000 0.267

3.6. Confirmatory Factor Analysis
3.6.1. First-Order Confirmatory Factor Analysis

This study uses confirmatory factor analysis (CFA) to measure whether the correspon-
dence between constructs and the measurement items (scale items) is consistent with the
researcher’s prediction.
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Table 5. The results of exploratory factor analysis.

Construct KMO Bartlett
Sphere Test Item Commonality Factor

Loading Eigenvalue Total Variation
Explained %

BA 0.734 0.000

BA1 0.802 0.896

2.541 84.715%BA2 0.890 0.944

BA3 0.849 0.921

BIF 0.743 0.000

BIF1 0.846 0.920

2.469 82.297%BIF2 0.792 0.890

BIF3 0.831 0.911

BIS 0.741 0.000

BIS1 0.799 0.894

2.418 80.595%BIS2 0.791 0.889

BIS3 0.828 0.910

BIE 0.752 0.000

BIE1 0.819 0.905

2.513 83.768%BIE2 0.842 0.917

BIE3 0.853 0.923

BID 0.741 0.000

BID1 0.792 0.890

2.393 79.762%BID2 0.811 0.900

BID3 0.790 0.889

PI 0.748 0.000

PI1 0.874 0.935

2.567 85.569%PI2 0.877 0.937

PI3 0.816 0.903

PR 0.741 0.000

PR1 0.798 0.893

2.384 79.470%PR2 0.793 0.891

PR3 0.793 0.890

According to Jackson et al., several of the most widely used goodness-of-fit indices
in SSCI international journals are used to report research results [57]. Kline [52] and
Schumacker et al. [58] suggested that a variety of different fit indexes should be presented
to evaluate the fit degree of the model, rather than just P-value. In principle, the lower χ2

is, the better the model fit will be. However, because χ2 is very sensitive to the number of
samples, χ2/df is used to assist in the evaluation. The ideal value of χ2/df should be less
than 3. In addition, Hu and Bentler proposed that not only should each index be evaluated
independently, but more rigorous model fit indices should be used to control type I errors
simultaneously, such as CFI > 0.90 or RMSEA < 0.08, etc. [59]. Finally, after correcting the
chi-square difference statistics and model fit through the Satorra–Bentler scaled chi-square
test [60,61], the fit indices of the model in this study are listed in the following Table 6.

Table 6. Model fit indices.

Model Fit Indices

Common Indices χ2 df χ2/df RMSEA CFI NFI NNFI TLI IFI SRMR

Judgment criteria <3 <0.08 >0.9 >0.9 >0.9 >0.9 >0.9 <0.1

Value 397.081 168 2.364 0.064 0.963 0.939 0.954 0.954 0.964 0.034

Factor loading coefficient shows the degree of correlation between constructs and
measurement items. Generally, the standardized loading coefficient can be used for analysis.
As can be seen from the following table, all the measurement items show a significance of
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0.001 (p < 0.001), and the standardized loading coefficient values were all greater than 0.7.
It shows that there is a good correspondence between the constructs and the measurement
item, and the convergent validity is good. The AVE value of each construct is greater than
0.6 and the CR value is greater than 0.8, which shows that the data of this measurement
scale has excellent aggregation validity. The results of the measurement model are shown
in the following Table 7.

Table 7. The results of the Measurement Model.

Construct Item
Significance of Estimated Parameters Item Reliability

AVE CR
Unstd. S.E. Unstd./S.E. p-Value Std. SMC

BA

BA1 1.000 0.810 0.656

0.777 0.912BA2 1.179 0.059 19.983 0.000 0.912 0.832

BA3 1.188 0.059 20.136 0.000 0.912 0.832

BIF

BIF1 1.000 0.887 0.787

0.733 0.891BIF2 0.973 0.050 19.460 0.000 0.813 0.661

BIF3 0.943 0.042 22.452 0.000 0.872 0.760

BIS

BIS1 1.000 0.840 0.706

0.709 0.879BIS2 0.903 0.048 18.813 0.000 0.840 0.706

BIS3 0.926 0.048 19.292 0.000 0.846 0.716

BIE

BIE1 1.000 0.871 0.759

0.756 0.903BIE2 1.026 0.049 20.939 0.000 0.864 0.746

BIE3 1.009 0.047 21.468 0.000 0.875 0.766

BID

BID1 1.000 0.795 0.632

0.692 0.871BID2 1.068 0.063 16.952 0.000 0.844 0.712

BID3 1.020 0.059 17.288 0.000 0.858 0.736

PI

PI1 1.000 0.914 0.835

0.786 0.917PI2 0.959 0.038 25.237 0.000 0.886 0.785

PI3 0.972 0.041 23.486 0.000 0.860 0.740

PR

PR1 1.000 0.837 0.701

0.691 0.870PR2 1.036 0.063 16.444 0.000 0.821 0.674

PR3 1.038 0.061 17.016 0.000 0.838 0.702

Unstd.: Unstandardized factor loadings; Std: Standardized factor loadings; SMC: Square Multiple Correlations; CR: Composite Reliability;
AVE: Average Variance Extracted.

According to the research of Fornell and Larcker, if the square root of AVE of each
construct is greater than the correlation coefficient between constructs, it means that the
model has discriminative validity [62]. As shown in the Table 8 below, the minimum AVE
square root value of the seven factors is 0.832, which is greater than the maximum value of
the correlation coefficient between constructs 0.830, which means that the research data
has good discriminative validity.

3.6.2. Second-Order Confirmatory Analysis

According to the brand image scale in the study of Park et al., brand image is divided
into three sub-constructs: “functional”, “symbolic” and “experiential” [30]. This study uses
a competitive model to test whether the second-order construct exists. In the second-order
confirmatory factor analysis, the research of Doll et al. suggested using four models for
analysis [34]. According to the brand image scale, this study has three sub-constructs,
named “functional”, “symbolic” and “experiential”, and nine observation variables in total.
This study compared different models according to the method suggested by Doll et al., so
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as to make the model setting more accurate and avoid inappropriate measurement and
misinterpretation of the analysis results.

Table 8. Discriminant Validity for the Measurement Model.

BA BIF BIS BIE BID PI PR

BA 0.882
BIF 0.762 0.856
BIS 0.639 0.779 0.842
BIE 0.598 0.768 0.830 0.870
BID 0.505 0.618 0.678 0.632 0.832
PI 0.637 0.779 0.771 0.747 0.789 0.886
PR −0.455 −0.495 −0.484 −0.461 −0.425 −0.578 0.832

Note: The items on the diagonal on bold represent the square roots of the AVE.

As shown in Table 9, Model 2 has improved the fit indices compared with Model 1.
Nevertheless, Model 1 and Model 2 still cannot meet the standard. Model 3 and Model
4 show good model fit indices and the fit indices are improved compared with Model 2
(AGFI increases from 0.792 to 0.927, chi-square degree of freedom ratio decreases from
6.874 to 2.437, RMSEA decreases from 0.133 to 0.066), so the results of Model 3 and Model
4 are superior to Model 1 and Model 2. Based on the above results, this study will use the
second-order dimension to carry out the subsequent analysis.

Table 9. Comparison of the results of different models.

The Second- Order Model χ2 df χ2/df GFI AGFI NFI CFI RMSEA

First-order three-construct uncorrelated model 795.580 27 29.466 0.695 0.492 0.687 0.694 0.293

First-order one-construct model 185.602 27 6.874 0.875 0.792 0.927 0.937 0.133

First-order three-construct correlated model 58.490 24 2.437 0.961 0.927 0.977 0.986 0.066

Second-order three-construct model 58.490 24 2.437 0.961 0.927 0.977 0.986 0.066

Suggested value The smaller
the better

The bigger
the better 1~3 >0.80 >0.80 >0.90 >0.90 <0.08

3.7. Structural Model Analysis

According to the research structure, AMOS 24 (IBM) was used to conduct path analysis
for each construct. In order to test the direct effect and the mediating effect, Bootstrap
calculations (2000 times) were used with a confidence interval of 95%. The overall goodness-
of-fit indices are as follows: χ2/ df = 2.675 < 3, RMSEA = 0.071 < 0.10, CFI = 0.927 > 0.9,
NNFI = 0.943, SEMR = 0.041 < 0.1, TLI = 0.943 > 0.9, IFI = 0.953 > 0.9, of which meet the
model fit standard. In conclusion, the results of the path analysis in this study showed that
all the fit indices reached acceptable standards.

Path Analysis

In this study, the influence effects of each path in the model were tested, and the
standardized effect values were shown in the following Table 10. The results showed that
the influence path of BA on PI was not significant (z = −0.093, p = 0.926 > 0.05), which
indicated that BA did not have an influence relationship on PI, the rest of path hypotheses
all show significance.

In addition, BID\PR\BA explained 77.4% of the overall variation of BIM. BA\BID
explained 32.3% of the overall variation of PR. BA\BIM\PR\BID explained 90.7% of the
overall variation of PI. BID explained 35.6% of the overall variation of BA. The results do
support the research model.
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Table 10. Regression Coefficient.

DV ← IV Unstd S.E. Unstd./S.E. p-Value Std. R2

BIM ←
BID 0.394 0.047 8.383 0.000 0.450

0.774PR −0.117 0.047 −2.489 0.012 −0.113
BA 0.394 0.046 8.565 0.000 0.457

PR ← BA −0.290 0.059 −4.915 0.000 −0.350
0.323BID −0.241 0.061 −3.951 0.000 −0.286

PI ←
BA −0.005 0.053 −0.094 0.926 −0.005

0.907
BIM 0.526 0.088 5.977 0.000 0.434
PR −0.212 0.047 −4.511 0.000 −0.168
BID 0.497 0.060 8.283 0.000 0.468

BA ← BID 0.607 0.063 9.635 0.000 0.597 0.356
← represents the path relationship.

3.8. Hypothesis Explanation

Taking NIO as an example, this study analyzes the factors that influence Chinese
consumers’ purchase intention of electric vehicles from CEVSUs and tests the relationship
between these factors. Finally, the factors are confirmed, so as to provide a reference for the
positive development of CEVSUs.

Table 10 shows the normalization coefficient of the SEM model in this study. The
higher coefficient implies that the independent variable plays a more important role in
the dependent variable. Except for H4, the rest hypotheses of this model were valid. The
following Figure 2 shows the influence between variables in the structural model.
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Based on the SEM verification and various test results, the hypotheses verification
results of this study are summarized in the following Table 11.
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Table 11. The hypothesis verification results of this study.

Hypothesis Content Result

H1 Perceived risk has a negative impact on
consumers’ purchase intention. Valid

H2 Brand image has a positive impact on consumers’
purchase intention. Valid

H3 Perceived risk has a negative impact on
consumers’ perception of brand image. Valid

H4 Brand awareness has a positive impact on
consumers’ purchase intention. Invalid

H5 Brand awareness has a positive impact on
consumers’ perception of brand image. Valid

H6 Brand awareness has a negative impact on
consumers’ perception of risk. Valid

H7 Brand identity has a positive impact on
consumers’ purchase intention. Valid

H8 Brand identity has a positive impact on
consumers’ perception of brand image. Valid

H9 Brand identity has a positive impact on
consumers’ perception of brand awareness. Valid

H10 Brand identity has a negative impact on
consumers’ perception of risk. Valid

4. Result and Discussion

The results of the empirical analysis provide some key findings, which are discussed
in detail below.

H1 is valid, which means that the perceived risk is significantly negatively correlated
with consumers’ willingness to purchase electric vehicles from CEVSUs. Research by
She et al. found that factors such as safety (in April 2019, a NIO ES8 vehicle suffered a
spontaneous combustion incident), reliability (in January 2019, the owner of a NIO ES8 was
trapped in the vehicle after clicking on a system upgrade prompt that popped up while
driving), driving range and expensive battery cost are technical factors that have a negative
impact on the adoption of EVs [24]. The perceived risk associated with these technical
factors have also deterred many consumers from adopting electric vehicles. However,
the results show that the path coefficient between perceived risk and purchase intention
is only −0.168. The study attributed this to the increasingly cheaper, longer-range, and
faster-charging of electric vehicles introduced by CEVSUs. At the same time, this may also
be related to consumers’ perception. For example, range anxiety is a well-known technical
shortcoming of EVs, but if EV drivers feel it is very convenient to charge, range anxiety
may disappear [63].

H2 is valid, which represents that brand image is significantly positively correlated
with consumers’ purchase intention of electric vehicles from CEVSUs. According to
Aaker and Keller, the establishment of brand image by enterprises can provide consumers
with three kinds of benefits: (1) brand image can assist customers to interpret, process,
and store information about a certain product; (2) brand image can enhance consumers’
purchase confidence and simplify the decision-making process; (3) brand image can provide
consumers with social status and group identity, and increase consumers’ satisfaction when
using it [64]. In other words, when consumers lack product knowledge, they will rely
on the clues provided by the product and their own psychological cognition to make
purchase decision. Right then, the brand image of the product plays a very important
role. The brand image presented by the product will help consumers accept the brand
and its products so that the enterprise can achieve its growth goal. This is also a problem
for CEVSUs. Although more and more consumers are becoming interested in and buying
EVs, the market share of EVs is still small, which may be related to consumers’ lack of
product knowledge. The research object of this study is NIO. As one of the most successful
start-ups in car manufacturing in China, they have been working hard to build their brand
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image. For example, (1) NIO has set up R&D, design, production, and business offices in
13 locations including San Jose (USA), Munich (Germany), London (UK), and Shanghai,
bringing together thousands of the world’s top automotive, software, and user experience
talents to establish a customer service system covering the whole China, so as to establish a
globalization brand image. (2) At the beginning of its establishment, NIO has publicized
that it has acquired investment from dozens of well-known institutions such as Temasek,
Baidu Capital, Sequoia, Hopu, Lenovo Group, Warburg Pincus, TPG, GIC, IDG, Joy Capital,
and so on. They want to establish the image that they are a brand being pursued by capital.
NIO has been working hard to run the NIO House, NIO House is a living space and offline
community that belongs to NIO users and their friends, “Users’ completion of purchases”
was defined as the start of NIO’s relationship with users, NIO house is one of the platforms
of extending and deepening the relationship. Everyone can share the joy there and grow
up together, a brand image of connection with users is emphasized by NIO.

H3 is valid, which means that the perceived risk is negatively correlated with the
brand image of CEVSUs. Electric vehicles appeared very early, but it was only in recent
years that electric vehicles began to develop rapidly. Clearly, electric vehicles are still in
their infancy and many technologies are relatively immature. Compared with the century-
old development process of fuel cars, these emerging brands are more likely to make
consumers question their craftsmanship and quality. In addition, the problems mentioned
above such as short-rangeability, long charging time, and spontaneous combustion caused
by battery technology limitations, have lowered consumers’ evaluation of the brand image
of CEVSUs to a certain extent.

H4 is invalid, indicating that there is no significant correlation between brand aware-
ness and consumers’ purchase intention. In 2014, Tesla’s Model S was officially delivered
to Chinese consumers, making battery-electric vehicles a hot spot in China’s auto indus-
try. Moreover, with the continuous increase of governmental subsidies for new energy
vehicles and the implementation of the urban license plate restriction policy, traditional
auto companies have accelerated their R&D and production layout of electric vehicles, and
Chinese electric vehicle start-ups, represented by NIO and Xpeng, have begun to rise. Since
2017, a group of new car manufacturers, represented by Byton and Aiways, have entered
the market successively, promoting the rapid expansion of China’s car industry. In 2018,
CEVSUs entered their first year of delivery. Leading enterprises in the industry, such as
NIO and Weltmeister, completed their delivery successfully in May. In December of the
same year, Xpeng’s first mass-production car G3 was launched, and NIO also officially
released its second mass-production car ES6 on December 15th. By the end of 2018, the
CEVSUs have delivered five models to the market in total. At present, CEVSUs are under
the double test of the impact of international auto enterprises such as Tesla and the decline
of national subsidies, and they have entered the reshuffle stage. NIO, Xpeng and Li Auto
have all been listed in the US stock market, each of them has raised more than 1.4 billion
USD in their initial public offerings. Weltmeister has just completed a D round of financing
for a total amount of CNY10 billion. The top four positions of the CEVSUs have basically
been confirmed. In fact, CEVSUs have a short history of making cars and there are not
many differences between them. Therefore, there is no difference in popularity of CEVSUs,
which is also the main reason why H4 is not valid.

H5 is valid, which represents that brand awareness has a positive influence on the
brand image of CEVSUs. Brand awareness is an attribute that makes customers recognize
a particular brand [36]. If customers knew a brand, whether actively or passively, their
brand awareness can be recognized as “high” [65]. In the Internet era, it becomes more and
more easy for consumers to passively obtain the brand image that these brands want to
convey through brand awareness, so not only NIO but also other brands are constantly
improving their brand awareness through various ways.

H6 is valid, which represents that brand awareness has a negative impact on con-
sumers’ perceived risk of electric vehicles from CEVSUs. Aaker believes that brand aware-
ness is the main factor for consumers to evaluate products, and brand awareness can
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influence consumers’ perceptions and attitudes [66]. Shimp and Bearden have stated that
well-known brands can effectively reduce consumers’ perceived risk and increase positive
evaluation of products [40].

H7 is valid, which represents that brand identity has a positive impact on consumers’
purchase intention of electric vehicles from CEVSUs. Roy and Banerjee stated that brand
identity is all the information that enterprises provided to consumers, and the translation
and explanation presented to consumers when they want to buy the product, so as to let
consumers leave an impression on the brand, strengthen the brand’s identity and highlight the
difference between the brand and other brands [67]. Brand identity is the core of a brand. It
is an association that brand strategists hope to create and maintain to arouse people’s good
impression of a brand, and also an image that a brand can be recognized in the minds of target
consumers. The difference between these brands leads to different purchasing decisions of
consumers. As the founder of NIO Li Bin said, NIO will not cut prices, and it is hopeful that
NIO will share one of the three parts of the luxury car market in which Mercedes Benz, BMW,
and Audi are in. Partly as a result, consumers believe NIO will become a luxury brand, which
attracts a lot of customers who want to buy luxury car brands.

H8 is valid, which represents that brand identity has positive impact on the brand
image of CEVSUs. Kapferer and Aaker both believe that brand image is consumers’ per-
ception of the brand, and it is the brand information received or recognized by consumers
during the implementation of the brand identity system [66,68]. In other words, brand
identity is the brand image that the manufacturer intends to build, and brand image is the
result after the event. Brand image is the brand character and overall brand reputation
endowed by brand identity, which is formed based on the external characteristics of the
brand and the views formed by consumers for these characteristics of the brand.

H9 is valid, which represents that brand identity has a positive impact on the brand
awareness of CEVSUs. Pettis believes that brand identity is a mark of goodwill, a com-
mitment to quality, and a guarantee that consumers can trust [42]. It is a symbol of the
manufacturer in the mind of consumers, and it can also be an image complex of vision,
emotion, and culture between the enterprise and the product [42]. Aaker pointed out that
brand awareness was the main factor for consumers to evaluate products [66]. Keller et al.,
believe that brand identity is not limited to product and sales decisions, but rather is a
tool to build brand equity, which can strengthen brand awareness and achieve a strong,
favorable, and unique brand [69]. Therefore, brand recognition is a combination of brand
positioning and brand character, and brand awareness is an indicator to measure the
prominence of a brand in the minds of consumers. Brand identity is of great benefit to the
promotion of brand awareness.

H10 is valid, which represents that brand identity has a negative impact on consumers’
perceived risk of CEVSUs. Aaker believes that brand identity is the only set of brand
associations that brand decision-makers hope to establish and maintain to represent the
brand’s commitment to customers and to establish the relationship between the brand
and customers [70]. Wheeler also believes that brand identity is tangible and sensual, that
consumers can look at it and touch it, and that it allows consumers to recognize the brand
and broaden its differentiation from other brands [43]. Familiar brands are reassuring
and reliable, and consumers often rely on brands to reduce the risk of shopping. As
Dowling and Staelin’s research shows, choosing a brand with a good image has always
been considered as a way for consumers to reduce the purchase risk [45].

In general, this research proposes 10 hypotheses, and nine of them are valid, which
means that this research model is acceptable when explaining the factors that influence con-
sumers’ purchase intention on electric vehicles from CEVSUs. In addition, when consumers
consider whether to purchase electric vehicles from CEVSUs, they will consider a variety of
factors, including brand identity and brand image, and perceived risks. Brand image will
be affected by brand recognition, brand awareness, and perceived risk. The perceived risk
will be affected by brand awareness and brand identity. Brand awareness will be affected
by brand identity, but brand awareness will not directly affect purchase decisions. In other
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words, if CEVSUs want to promote consumers’ purchase intention, it is very important to
enhance their own brand image, brand identity, and product competitiveness.

5. Conclusions and Suggestions

The greatest contribution of this study lies in the establishment of a theoretical model of
factors influencing consumers’ purchase intention of electric vehicles from the perspectives
of brand identity, brand image, brand awareness, and perceived risk. And through the
relevant impact analysis in this study, each construct has a direct or indirect impact on
consumers’ purchase intention of electric vehicles. The conclusions of this study can be
used as a reference for the government, consumers, or practitioners in the electric vehicle
industry to promote the sales of electric vehicles to achieve low-carbon transportation, and
also to help CEVSUs to take a larger share of the domestic market.

The analysis results show that:

(1) The factors that affect consumers’ purchase intention of electric vehicles from CEVSUs
include brand identity, brand image, and perceived risk. Brand image will be affected
by brand recognition, brand awareness, and perceived risk. The perceived risk will
be affected by brand awareness and brand identity. Brand awareness will be affected
by brand identity, but brand awareness will not directly affect purchase intention.

(2) For consumers, the influence of brand equity established by CEVSUs can increase
consumers’ favorable impression and influence the final purchase intention.

(3) Consumers’ concern and higher requirements of electric vehicles from CEVSUs have
become a major obstacle to consumers’ attitude and purchase intention of electric vehicles.

For most potential consumers of new power brands, the reasons that stop them from
purchasing electric vehicles temporarily are the problems of low brand awareness, unclear
brand identity, imperfect brand image, and the inherent defects of electric vehicles, low
popularity, and imperfect market development. Therefore, this study puts forward the
following suggestions:

For CEVSUs:

1. They need to establish a clear brand identity, find out and maximize different advan-
tages of each brand, establish differentiation with other brands, and create a visual,
cultural, and emotional connection with consumers;

2. They should establish a perfect and positive brand image, and use the advantages of
electric vehicles to establish an environmentally friendly and high-tech brand image,
as well as a user-friendly brand image through good pre-sale and after-sales service.

3. They can cooperate with government policies to invest more in research and develop-
ment to improve the product completion of electric vehicles.

For the government:

1. It should encourage CEVSUs and related enterprises to actively develop better products.
2. It must cooperate with enterprises to build more EV charging piles and charging stations.

Finally, this study has some limitations. The empirical research object takes NIO as an
example to explore the factors that influence Chinese consumers’ decisions to purchase
electric vehicles, which may limit the sample coverage of this study. Follow-up research
could select more different brands in the electric vehicle industry to conduct comparative
research with NIO, and explore whether users have different characteristics when pur-
chasing different electric vehicle. NIO’s unique services, such as battery swapping and
van-charger service, have not been integrated into this research, which is also one of the
pities. Additionally, the research model of this study may ignore the existence of some
other important factors, such as range anxiety, perceived policies, environmental values,
etc., which are considered to be factors that affect consumers’ intention to purchase electric
vehicles. In future research, more variables can be added to build a more comprehensive
and reasonable research model.
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