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Abstract: China promoted the large-scale adoption of Electric Vehicles (EVs) in its 13th five-year
plan; however, this target faces many obstacles. This paper analyzes the main barriers to widespread
adoption of EVs through a survey in Shenzhen, which has the biggest EVs market share out of China’s
major cities. Based on previous research, this paper conducted a new study using 406 approved
questionnaires among 500 participants. Our study proposed five hypotheses to examine the main
barriers to widespread adoption of EVs. The analysis was conducted using statistical method
that included two-way frequency tables, chi-square test, and factor analysis. The results indicated
that perception of advantages of EVs and access to recharging EVs remained the main barriers in
large-scale penetration. Furthermore, our study revealed that a drop in financial incentives would
not cause a significant decline in the future adoption of EVs. The study provides suggestions to car
manufacturers and government policy advisors based on our analysis and discussion.
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1. Introduction

Electric vehicles (EVs) are classified based on their fuel technologies, of which there are four
types: plug-in hybrid electric vehicles (PHEVs), extended-range battery electric vehicles (E-REVs),
battery electric vehicles (BEVs), and hybrid electric vehicles (HEVs) [1]. It has been proposed that
EVs are a good solution for the problem of GHGs (greenhouse gases) caused by transportation and
air pollutant emissions [2]. Most developed countries are carrying out a variety public policies and
financial incentives for the large-scale adoption of EVs. In the existing literature, much research
focused on the topics of consumer choice, recharging station placement, and the economic analysis of
EV promotion [3–10]

Despite a broad consensus on the large-scale adoption of EVs in the world, its benefits and
realization ultimately falls on the willingness of consumers to accept new technology. According to a
survey conducted in 2008, 69% of US consumers have little or no familiarity with the technology of
PHEVs [3]. A later research also showed that people could not accept premiums for the adoption of
EVs [4]. To fully understand the behavior behind a consumer’s choice, another survey was conducted
in major US cities to examine the consumer’s willingness and attitude towards plug-in electric cars. The
results revealed that the overall ratio of the desire to buy or lease electric vehicles is small. However,
interest in the PHEVs technology is greater than that of the EVs [5]. Furthermore, when considering
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range anxiety, a barrier to EVs adoption, several studies have inferred that people are not willing to
choose EVs due to range anxiety and inconvenient recharging access [6].

Much of the previous literature in this area analyzed the consumer’s opinion, desire and attitude
toward EVs, and also examines other societal or psychological influences on the adoption of EVs [7].
The findings showed that attitudes, knowledge and perception related to EVs differ across gender,
age, and education groups [7,8]. Furthermore, the previous study also suggested that the adoption of
EVs were influenced by public policies, financial incentives, and energy price [9]. Additionally, many
previous studies aimed at investigating pro-environmental lifestyle, technology oriented lifestyle and
openness of to change. Another survey was conducted to explore the environment awareness of
consumers, technology views, experiences and interest in EVs. The results indicated that sustainability
and environmental benefits of EVs have a major influence on EVs adoption, and a major potential
barriers to widespread EVs adoption is the uncertainty associated with the EVs battery technology and
sustainability of fuel source. As we know, China is the second biggest market for car manufacturers in
the world; however, there have been few studies on the penetration behavior and patterns of Chinese
consumers with regard to electric cars. This study extends previous research by conducting a new
survey in Shenzhen, China.

Since 2009, China has become the largest car producer and the second largest market consumer
of passenger vehicles in the world. The demographic data published by the government shows
that the market share of EVs in China has surpassed that of the US in terms of production and
sales data issued online on 13 August 2015 [10]. Furthermore, it is well-known that Shenzhen is
one of the most innovative cities and is an EVs demonstration town in China, which has played a
significant contribution in their innovation and the openness of the global market. These factors make
Shenzhen an excellent case study for studying the status of EV adoption and the buying behavior
of consumers. Previous research also shows that there are significant differences that exist in the
values and decision-making process between Western and Chinese people [11,12]. Other results have
indicated that in The Netherlands, consumers pay high attention to value and safety. The French favor
design, style, and fashion in car advertisements [13], while German and Italian consumers share similar
characteristics with the French in preferring fast, advanced technology, and smart, multifunctional
vehicles. In contrast, Americans consider cars as a symbol of status and seek big, powerful vehicles [13].
Moreover, a new interview study was conducted in US, which examined the consumer purchasing
behavior, acceptance and barriers toward PHEVs [14,15]. However, the evidence was still unclear as to
how Chinese consumers felt regarding EVs.

This study conducted a survey among the residents of Shenzhen residents. Participants had to
have at least 3–10 years of driving experience and were acutely aware of cars and urban transportation
conditions. Furthermore, at least one-third of respondents had to have experience driving EVs.
The survey focused on the participant’s preference for EVs, as well as their willingness and attitudes
towards these vehicles.

The remainder of the paper is as follows: Section 2 describes the materials and methods, Section 3
states data quality controls, Section 4 presents the main results of this survey and our discussion of
them, and Section 5 states our conclusions.

2. Material and Methods

This paper examined the consumer consumption behavior of Chinese people towards EVs through
a questionnaire undertaken in the city of Shenzhen. Based on the literature reviewed in the introduction,
previous research revealed barriers to widespread adoption of EVs. Furthermore, earlier findings
showed that cross-cultural differences influenced the purchasing intent of consumers towards vehicles.
Another Chinese research also revealed that product branding significantly affected the buying intent
of consumers for vehicles other than company brands [16]. Hence, this paper proposed five hypotheses
and tried to confirm it by analysis.
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hypotheses# 1: The participants showed more preference for EVs with a local brand and elegant style;
hypotheses# 2: The participants’ attitude toward EVs depends on the perception of the advantages of

EV technology compared with in combustion engine vehicles (ICEVs);
hypotheses# 3: The buying willingness of participants depends on the access to recharging EVs;
hypotheses# 4: The high price of EVs is a critical barrier in purchasing willingness; and
hypotheses# 5: Consumer purchasing willingness will decrease if financial subsidies drop significantly.

To examine these hypotheses, a survey conducted among the residents of Shenzhen will assist
in developing new energy products such as EVs, PHEVs, and solar powered products. BYD (brand
name of one China EVs manufacturer)—a well-known EV producer in China—has a diverse range
of EVs selling across the global market. BYD’s EV products cover electric passenger cars, electric
buses and electrical engineering vehicles such as the BYD K9, electronic van T5, and electric truck T7.
Furthermore, the total miles of EVs running in Shenzhen has already achieved 150 million kilometers,
with at least 1000 electric taxis, and 3000 electric buses operating in Shenzhen over the past three
years [17]. Hence, Shenzhen residents have a shorter distance to close EVs. Although Shenzhen has
a population of 1,178,900, the registered population was 3,549,900 from the Shenzhen government’s
published data. Most of the other residents came from different provinces of China. Thus, this study
chose to target only Shenzhen residents , which was considered to be representative of the normal
status, instead of a particular case.

The study collected survey data among Shenzhen residents including drivers experienced with
EVs, EV consumers, or residents familiar with EVs. This research recruited participants and expressed
the value of the study and their contribution by website. Each participant received RMB100 as a bonus,
with a total of 500 questionnaires distributed. In total, there were 406 usable cases with a response rate
of 81.2%.

The study used statistical methods including: two-way frequency tables, chi-square, the Fisher’s
test, and factor analysis to examine the differences between the causes and consumer willingness. In the
chi-square and Fisher’s test, the study used a standard 5% or 0.05 cut-off for defining the significant
difference. An associated p-value less than 0.05 showed significant differences. Furthermore, the study
also conducted a factor analysis to explore the relationship between the causes and dependent variables
using IBM SPSS software. The following sections present the survey and statistical result based on
these methods.

3. Data and Control

Some questionnaires were discarded if participants did not respond in the survey. Furthermore,
a preliminary test showed that the questionnaire needed at least 10 min to complete. The mean value
of the time spent on completing the questionnaire was 17 min, and four questionnaires were removed
due to a time of less than 3 min being spent on answering the questions. There were 52 questions
in the survey which set up with multiple choice answers (e.g., not at all, a little, somewhat, a lot).
Additionally, for statistical analysis answer choices were scored depending on the degree (“not at
all” = 1, “a little” = 2, “somewhat” = 3, “a lot” = 4).

The survey was categorized into four sections: (1) basic information such as age, gender, income,
education, occupation, driving experiences, home ownership and travel pattern; (2) preference for
EVs, and the EV characteristics pursued by consumers; (3) purchasing willingness and attitude toward
EVs such as the present consumer’s real willingness and attitude toward EVs; and (4) public policy
and financial incentives which represent the main public policy and financial incentives currently
established in China.
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4. Results

4.1. Sample Description and Basic Information

The research aim was to examine the willingness of consumers to buy EVs and their attitudes
towards them to reveal the main barriers to their widespread adoption in China. Furthermore, these
results could be used as a basis for public policy development in other cities in China.

The study collected 406 usable questionnaires, of which males respondents accounted for 76.4% of
the whole population (n = 310), and 23.6% were females (n = 96). The age of the respondents was mainly
concentrated between 22 and 35 years old bracket and accounted for 53.4% of the whole population.
Age group over 35 years old accounted for 45.5% and ranked second , and only 5 participants were
less than 22 years old.

With regard to the occupation of the respondents, most of them were office workers (40.4%) of
the total participants, with private firms owners ranked second, and senior management group third.
A further 9.4% were research and design engineers, and the rest were university students. The overall
sample population represents potential consumers of EVs and the demographic distribution is showed
in Table 1.

Table 1. Sample Description.

Gender
Male 76.40%

Female 23.60%

Age

18–22 Years old 1.20%

22–35 Years old 53.40%
Over 35 Years old 45.30%

Occupation

Office worker 40.40%
Senior Manager 21.20%

Private Firm Owner 24.40%
University Student 4.70%

Research & Design Engineer 9.40%

Drive Experience

Less than 3 years 31.50%
Between 3–5 years 15.00%
Between 5–8years 19.70%

Over 8 years 33.70%

Annual Income

Less than $8000 18.00%
$8000–15,000 33.50%

$15,000–50,000 35.70%
Over $50,000 12.80%

Home Ownership

Owned Apartment 54.20%
Rent Room 30.80%
Dormitory 11.30%

Others 3.70%

Travel Pattern

Owned Private Car 55.70%
Company Scheduled Bus 6.20%

Public Bus or Metro 26.60%
Others 11.60%

The survey also summarized the respondents’ driving experiences, income level, home ownership
and trip patterns. Most respondents owned private cars and apartments. According to annual
income, more than 50% of respondents were of the middle or even the middle high classes in China.
Furthermore, one-third of survey respondents had previous driving experiences with EVs or PHEVs.
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4.2. The Preference for EVs

Based on statistical analysis (Figure 1), 59.3% (n = 242) of respondents favored Chinese EV
brands, 17.9% (n = 73) preferred Germany brands, 15.9% (n = 65) of respondents aspired to American
brands, and the last 6.9% (n = 28) preferred Japanese brands. Furthermore, the Fisher’s test results
(p-value = 0.007) revealed significant differences between gender and consumers’ preference for EV
brands in Table 2. Males expressed greater interest in Chinese EV brands, while females preferred
Germany brands. A subsequent Fisher’s test (p-value = 0.004) revealed that 68.3% of office workers
and 65.8% of Research and Design (R&D) engineers also preferred Chinese brands. Similarly, private
firm owner and senior management preferred Chinese brands and accounted for 57.6% and 47.6%
respectively. When asked about car style, males showed a higher preference for sport utility vehicle
(SUV) PHEVs than females, and females showed more interest in hatchback cars than men.

Table 2. Fisher test between factors and brand preference.

Factors Pearson Chi-Square Sig. Fisher’s Exact Test Sig.

Occupation 0.004 0.004
Gender 0.013 0.007

59.3

17.9 15.9

6.9

Domestic Brands

Germany Brands
US Brands

Japan Brands
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Figure 1. Brand Preference Analysis Demographic.

As seen in Figure 2, 55.7% of participants had private cars, and 68.4% (n = 279) had driving
experiences with EVs. The Fisher tests (p-value = 0.029) showed little differences between gender
and EVs experience in Table 3; however, males showed more experiences than females. There were
no other significant differences between driving experience and factors such as age (p-value = 0.654),
income level (p-value = 0.318), occupation (p-value = 0.135), home ownership (p-value = 0.214) and
region (p-value = 0.463). However, there were significant differences between driving experience and
perception of EVs (p-value = 0.006).
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Table 3. Fisher test between variables and electric vehicles (EVs) driving experiences.

Factors Pearson Chi-Square Sig. Fisher’s Exact Test Sig.

Gender 0.039 0.029
Perception of EVs 0.008 0.006

Age 0.582 0.643
Income level 0.321 0.317
Occupation 0.132 0.135

Home Ownership 0.224 0.214
Origion 0.07 0.07
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Figure 2. EVs Driving Experiences.

The study also analyzed the primary factors by SPSS, and the results are shown in Tables 4–6 and
Figure 3. The research inferred the common items presented in Table 6 and offered common factors
with an absolute value greater than 0.5 sorted below:

I. Environment awareness and energy security: Respondents have high awareness of
environment protection.

II. Private car demand: Consumers desire to buy car for transportation need
III. EVs Operation cost: Consumers monthly travel cost.
IV. EVs Characteristics: Low operation cost, zero exhaust emissions, status symbol, etc.
V. Daily travel mileage: Consumers daily travel mileage.

To further examine the associations between consumer preference and the specific factors,
the study conducted a regression by SPSS (Statistical Products and Service Solutions). The regression
residual distribution test (Figure 3) showed the regression equation was valid.

Table 4. Factor analysis test of purchasing preference.

KMO(Kaiser-Meyer-Olkin) and Bartlett’s Test

KM0 Measure of Sampling Adequacy 0.684

Bartlett’s Test of Sphericity
Approx. Chi-Square 578.781

df 105
Sig. 0.000
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Table 5. Rotated components matrix.

Component

1 2 3 4 5
Q9 0.534 0.006 0.122 0.037 0.379
Q10 −0.127 0.398 0.047 0.467 0.100
Q11 0.169 0.179 0.555 −0.155 0.287
Q12 0.053 −0.082 −0.612 0.228 0.416
Q13 0.022 0.020 0.083 0.017 −0.790
Q14 0.003 −0.058 0.720 0.210 −0.091
Q15 −0.154 −0.192 −0.119 0.610 0.073
Q16 0.703 0.119 0.030 −0.027 −0.021
Q17 0.751 0.106 0.063 0.041 −0.032
Q18 0.294 0.579 0.103 0.082 0.232
Q19 0.536 0.240 −0.104 −0.016 −0.038
Q20 0.139 0.151 0.201 0.594 −0.011
Q21 0.137 0.661 −0.078 −0.142 −0.167
Q22 0.162 0.748 0.118 0.090 −0.025
Q23 0.244 −0.039 −0.335 0.531 −0.237

.

Figure 3. Regression residual distribution

Table 6. Regression Coefficients.

Model Unstandardized Coefficients Standardized Coefficients t Sig. Collinearity Statistics
B Std. Error Beta Tolerance VIF

(Constant) 2.364 0.030 77.536 0.000
factor 1 0.212 0.031 0.244 6.958 0.000 1.000 1.000
factor 3 −0.291 0.031 −0.335 −9.549 0.000 1.000 1.000
factor 4 0.462 0.031 0.531 15.147 0.000 1.000 1.000
factor 5 −0.206 0.031 −0.237 −6.752 0.000 1.000 1.000

Table 6 shows the results of regression performed by SPSS and is explained by the equation
as below:

Preferences for EVs = 2.364 + 0.212 × Awareness of environment − 0.291 × EVs operation cost
+ 0.462 × Private car demand + 0.061 × travel mileage of consumer

(1)
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4.3. Consumers Purchasing Willingness and Attitude

With regard to purchasing willingness for EVs, the study also examined the response of
first-time car buyers. Figure 4 showed that 41.7% (n = 170) of respondents who wished to buy
EVs considered the convenient recharging stations, 36% (n = 147) expressed strong interests
in EVs due to their advantages. Furthermore, it examined the willingness of buyers for EVs
as the second car, which revealed that 54.9% (n = 224) (Figure 5) had more willingness than
before, and 31.6% (n = 129) had the desire to buy EVs as the second car. Thus, there was an
8.8% (n = 129) increase in the willingness of participants compared to the first-time. However,
further analysis showed significant differences between occupation (p-value = 0.025), income level
(p-value = 0.021) and buying desire. It revealed that office workers had more desire to buy EVs
than others as did middle-income level respondents. Additionally, the survey showed that if the
respondent had a private car and driving experiences, he or she was more likely to buy EVs than others.
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Figure 4. Willingness of the First time car buyer.
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Figure 5. Willingness of The Second time Car Buyer.
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Furthermore, our research inferred that social circle, public policy, and energy security concern
influenced the consumer willingness, which is shown in Figure 6 and Table 7. The analysis revealed
that 29.9% (n = 122) of consumers were willing to change their minds based on a friend’s opinion, and
27.9% were willing to change their minds based on a family member’s opinion. When considering
energy security concern, 46.3% (n = 189) expressed a strong desire to buy EVs now, 30.6% (n = 125) had
the desire to buy EVs in the future, and 16.7% (n = 68) members expressed somewhat of a desire to buy
EVs. Overall, the total percentage of consumers’ willingness increased to 93.6% (n = 382).

46.3

30.6

16.7

6.4

 Willing to buy EV now 

 Willingness to buy EVs in the future
Somewhat Ignore 
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Figure 6. Willingness to buy EVs considering national energy safety.

Table 7. Association test for willingness to buy EVs.

Factors Pearson Chi-Square Sig. Fisher’s Exact Test Sig.

Occupation 0.043 0.025
Income level 0.014 0.025

Society network members 0 0.001
ICVs technology improve 0 0

Attitude toward Evs 0.001 0.001

Regardless of the growth in fuel saving technology, or a significant drop in the future cost of fossil
fuels, the respondents still demonstrated a strong desire to buy EVs, with percentages of 75.8% and
80.7%, respectively (Figure 7). With rising fuel prices, the intent to buy EVs will significantly increase.

Many experts have suggested that EVs are a good choice for environmental conservation and
energy security; however, consumer attitudes were critical of large-scale penetration of EVs. The study
showed that 47.1% (n = 192) members were undecided toward EVs, and 46.1% (n = 188) aspired to
own an EV (Figure 8). Furthermore, 5.4% (n = 22) members were enthusiastic about EVs, and only
1.5% were against EVs. The Fisher’s tests showed significant differences between participant attitudes
and willingness as shown in Table 7 (p-value = 0.001), which means that a greater positive attitude
toward EVs, leads to a stronger desire to buy these types of vehicles.
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Figure 7. Purchasing willingness based on ICEVs technology Improvement.

On large-scale penetration, the study showed that most members (46.8%) held a positive opinion
toward EVs (Figure 9) and 38.2% members believed that EVs would be mainstream in future.

The study also conducted the factor analyze to explore the main elements in this section by SPSS.
The results are shown in Tables 8–10:

Table 8. kMO(Kaiser-Meyer-Olkin) and Bartlett’s Test.

KMO Measure of Sampling Adequacy 0.771

Bartlett’s Test of Sphericity
Approx. Chi-Square 1420.388

df 153
Sig. 0.000

Table 9. Rotated component matrixa.

Component

1 2 3 4 5
Q24 0.628
Q25 0.935
Q26 0.926
Q27 0.788
Q28
Q29
Q30
Q31 0.554
Q32 0.526
Q33 0.532
Q34 0.678
Q35 0.636
Q36
Q37 0.603
Q38 0.815
Q39 0.804
Q40
Q41 0.680
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Table 10. Regression coefficients.

Model Unstandardized Coefficients Standardized Coefficients t Sig. Collinearity Statistics
B Std. Error Beta Tolerance VIF

(Constant) 2.446 0.023 106.930 0.000
factor score 1 0.390 0.023 0.628 17.011 0.000 1.000 1.000
factor score 2 0.127 0.023 0.205 5.558 0.000 1.000 1.000
factor score 4 0.073 0.023 0.118 3.197 0.001 1.000 1.000

Dependent Variable: Attitudes toward EVs.

47.1 46.1

5.4
1.5

 Still waffling toward Evs
 Aspires toward Evs

 Enthusiastic toward Evs
 resistors

0

10

20

30

40

50

Pe
rce

nta
ge

%

Figure 8. The participants attitudes toward EVs.
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Figure 9. The Participants insights of spread adoption of EVs in future.

The KMO (Kaiser-Meyer-Olkin) test of factor analysis carried out by SPSS is presented in Table 8,
and a KMO value greater than 0.5 implied that the original data was suitable for factor analysis.
The total variances of all components accounted for 51.76%, which explained the variable very well.
The study extracted the common elements and divided them into five groups by SPSS (Table 10):
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I. Perception of EVs : Feeling or sense about EVs based on experiences and knowledge.
II. EVs competitiveness: EVs exceptional performance comparing with ICEVs or other fuel vehicles
III. EVs prices: EVs market price.
IV. EVs full-charge range: Duration mileage of EVs with fully battery charge.
V. EVs operation cost: Operation cost within life cycle period.

Additionally, the study carried regression by SPSS based on the common factors and the results
are shown in Figures 10 and 11, and Tables 9–11. The regression equations were presented as below:

The attitude toward EVs = 2.446 + 0.390 × Perception of EVs + 0.127 × EVs competitiveness
+ 0.073 × EVs full-charge range.

(2)

and

Buying willingness of EVs = 1.944 + 0.259 × Perception of EVs + 0.670 × EVs competitiveness
+0.182 × EVs prices − 0.182 × EVs operation cost.

(3)

Figure 10. The regression standard residual of attitude toward EVs.

Figure 11. The regression standard residual of purchasing willingness to EVs.
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Table 11. Regression coefficients.

Model Unstandardized Coefficients Standardized Coefficients t Sig. Collinearity Statistics
B Std. Error Beta Tolerance VIF

(Constant) 1.944 0.036 53.732 0.000
factor 1 0.259 0.036 0.245 7.140 0.000 1.000 1.000
factor 2 0.670 0.036 0.636 18.487 0.000 1.000 1.000
factor 3 0.182 0.036 0.172 5.016 0.000 1.000 1.000
factor 5 −0.182 0.036 −0.173 −5.023 0.000 1.000 1.000

Dependent Variable: Purchasing willingness.

4.4. Public Policy and Price Incentive

In order to encourage consumers to adopt EVs, the government introduced a series of public
policies and financial subsidies to stimulate the large-scale penetration of EVs with grants supported by
the Chinese government presented in Tables 12 and 13. This study compared buying willingness as well
as between financial subsidies support at current and a potential drop in the future in Figures 12–14.
The analysis showed that 65.7% of respondents had the desire to buy EVs based on financial subsidies,
and 63.9% also had the desire to buy PHEVs based on the grant. However, if the government canceled
or reduced the subsidies by 2020, buying desire would drop but not significantly. Figure 14 shows that
45.6% of respondents would still consider buying EVs because of the technology trend and market
share expectation. Thus, 22.3% would still buy EVs based on their attitudes toward EVs. Furthermore,
a comparison of consumer willingness status and Chinese government published data showed that
EVs (Figure 15) have increased robustly in the past three years.

Table 12. EVs price subsides in China.

Vehicle Type Range with Pure Electricity Model
80 Km 6 R 6 150 Km 150 Km 6 R 6 250 Km R ≥ 250 Km R ≥ 50 Km

PEVs (2013) Unit: Ones $5319.07 $7598.67 $9118.40 N
PEVs (2014) Unit: Ones $5319.07 $7598.67 $9118.40 N

PHEVs (2013) Unit: Ones $5319.07
PHEVs (2014) Unit: Ones $5319.07

Table 13. EVs price subsides in Shenzhen.

Vehicle Type Range with Pure Electricity Model
80 Km 6 R 6 150 Km 150 Km 6 R 6 250 Km R ≥ 250 Km R ≥ 50 Km

PEVs (2013) Unit: Ones $5319.07 $7598.67 $9118.40 N
PEVs (2014) Unit: Ones $5319.07 $7598.67 $9118.40 N

PHEVs (2013) Unit: Ones $5319.07
PHEVs (2014) Unit: Ones $5319.07
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Figure 12. Plug-in hybrid electric vehicles (PHEVs) purchasing Willingness Based on Incentives.
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Figure 13. EVs Purchasing Willingness Based on Inventives.

Regarding the EVs price premium, this study examined the acceptance degree of the price of EVs
by the residents of Shenzhen. The results showed that 50% (n = 204) of the respondents expected price
range was between 13,071 and 24,509 US dollars. In addition, 37.3% (n = 152) of the respondents price
expectation range was between 24,509 to 40,849 US dollars. A further 10.3% (n = 42) of participants
had a price expectation range between 40,849 to 65,359 US dollars, and only 2.5% would accept a price
range above 65,359 US dollars. Consumer acceptance of PHEVs prices had a similar statistical result to
that of the EVs.
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Figure 14. Willingness Changed When Subsides Canceled by 2020.

Figure 15. Passengers EVs Yield Past Years.

An examination of the sale price of EVs in the Chinese market showed a price range between
24,509 and 40,849 US dollars.

Furthermore, the study conducted the factors analysis and regression by SPSS. The KMO test
inferred that the data was suitable for the factor analysis, and the results presented in Tables 14–16:

Table 14. KMO(Kaiser-Meyer-Olkin) and Bartlett’s Test.

KMO Measure of Sampling Adequacy. 0.818

Bartlett’s Test of Sphericity
Approx. Chi-Square 839.176

df 66
Sig. 0.000
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Table 15. Rotated Component Matrix.

Component

1 2 3
Q42 0.566
Q43 0.643
Q44 0.663
Q45 0.726
Q46 0.550
Q47 0.742
Q48 0.733
Q49 0.660
Q50 0.677
Q51 0.545
Q52 0.620
Q53 0.757

Table 16. Regression Coefficients.

Model Unstandardized Coefficients Standardized Coefficients t Sig. Collinearity Statistics
B Std. Error Beta Tolerance VIF

(Constant) 1.429 0.029 48.634 0.000
factor score 1 0.225 0.029 0.296 7.634 .000 1.000 1.000
factor score 3 0.417 0.029 0.550 14.174 0.000 1.000 1.000

Dependent Variable: Purchasing willingness.

The study extracted the Rotated components by SPSS and presented the common factors as below:

I. Price subsidies
II. Public Policy Support: Public policy supporting EVs operation conveniently.
III. EVs Charge infrastructure placement: Recharge station placement for EVs spread adoption.

Additionally, the paper examined the relationship between common factors and the dependent
variable by regression analysis using regression equation:

Buying willingness = 1.429 + 0.025 × public policy support + 0.417
× EVs charge infrastructure deployment.

(4)

5. Discussion

5.1. Preference for EVs

This study only shows the results to support the Hypotheses #1 by basic statistical analysis and
Fisher test. However, the regression inferred that consumer’s real demand of private car fixes the
preference for EVs. Thus, more research is required on potential users to evaluate their behaviors for
the widespread adoption of EVs. Additionally, the results show that an awareness of environmental
and national energy security has a significant influence on consumer’s preference [18], which verifies
that the public policy direction and environmental knowledge education from the central and local
government of China is working. Furthermore, it is consistent with previous findings that an inverse
proportional to the preference in regression analysis indicates that consumers also aim for lower using
cost with EVs [19–21].

5.2. Consumers Purchasing Willingness and Attitude

Overall, the basic statistical analysis shows that participants have a strong willingness to adopt
EVs regardless if they are first-time car buyer and optimistic about the prospective of widespread EVs



Sustainability 2017, 9, 522 17 of 20

adoption. However, the greatest concern surrounds the convenience of recharging stations and access.
Although Chinese consumers express a strong will to buy EVs, to understand the primary factors
that influence the buying decisions of consumers, more quantitative analysis needs to be undertaken.
The study conducted regression, which showed that the perceptions, advantages and full-charge
range of EVs fixed consumer attitudes towards these types of vehicles [22–24]. This also supports
Hypotheses 2 and 3. Additionally, the perception item has a maximum regression coefficient, which
means that it influences the attitude of consumers significantly.

The regression also revealed the factors that determined the buying willingness of consumers,
which included perceptions, technology advantages, price and the cost of driving EVs [25,26], where
the cost of driving EVs had an reversed relationship to buying willingness. All other coefficients
were positive, and the advantages of EVs accounted for a higher percentage. Thus, it can be inferred
that if customers have sufficient opportunity to experience EVs, their perceptions of EVs will rise
significantly, and as will buying willingness [27]. Furthermore, considering the performance of EVs, if
the advantages of EVs are better than those of ICEVs, it also increases consumer desire significantly.
As explained by regression analysis, the price of EVs is not the primary influence on buying willingness.
These results show differences to previous findings that suggested that price premium was a critical
barrier to the adoption of EVs.

5.3. Public Policy and Price Incentive

This study implies that the central government price subsidies and local government subsidies
public policy on EVs affects consumer buying willingness; however, factor analysis indicated
that state strategic support and charging point placement are crucial elements to the widespread
adoption of EVs adoption [28–32], and supports Hypotheses 3 and 4. However, our result rejects
Hypothesis 5, and instead shows that a future drop in subsidies will not influence consumer buying
willingness significantly.

This paper inherits the general structure of the formal research, with results verifying many of
the conclusions from previous studies. Furthermore, it extends on the limitations of earlier studies
which found that survey respondents had no driving experiences of EVs [33–39]. The contribution of
this study is that most surveyed participants had direct experiences of driving EVs, thus reflects the
real status of consumer behavior accurately. Additionally, the study proposed five hypotheses based
on formal research findings and verified the assumptions using statistical analysis. These results are
invaluable for car manufacturers and governments to identify potential market trends and adjust the
EV industrial policies in China.

6. Conclusions

First, the study ascertained that participants had high willingness to buy EVs, which had limited
support of the hypotheses. However, considering the widespread adoption of EVs, the uptake of
EVs depends more on charging access placement in the community and working place, rather than
public recharging stations [40–42]. Second, the research showed that consumer perception of EVs
could be a significant barrier to its market penetration [43,44]; however, if consumers can obtain
knowledge accurately and experience electric vehicles regularly, the attitudes and willingness toward
these types of vehicles will increase significantly. Furthermore, it revealed that EV car manufacturers
and governments should further promote the advantages related to EV technology. Additionally, with
regard to recharging behavior, it is suggested that a majority of consumers prefer to charge at home at
night, rather than recharging at their work place. The study also revealed that EV competitiveness,
full-charge range, price, operational costs and public policy were crucial factors to the widespread
use of electric vehicles, which supports our hypotheses. However, it also pointed out that a drop in
financial incentives and the price premium of electric vehicles were not considered as barriers to their
acceptance, which was verified by the analysis and limited the support of the hypotheses.

There were several drawbacks in current research: first, the survey population was limited so
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the results may not be fully representative of the overall status. Second, future work in this area
should improve the survey questionnaire and ensure its suitability for statistical analysis. Furthermore,
the gender proportion should be more balanced than that in our study.

In conclusion, this study is valuable for electric vehicle car manufacturers in understanding
Chinese consumer behavior regarding these types of cars. However, this study only focused on one
region and the aim of future research is to conduct more comparative studies between Shenzhen and
other Chinese cities regarding EV adoption. It would also be invaluable to conduct further research on
the cultural differences using a global scope.

Supplementary Materials: The questionnaire mentioned in our study is available in the URL of http://www.
lediaocha.com/pc/s/neutew.
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