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1. Introduction
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transportation is important sources of global
omobiles are the main
ions, emitting over 90% of
nhouse gases such as carbon
al fuel vehicles are the main

obal climate change,
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United Nations General Assembly on September 22, 2020 that it
will adopt stronger policies and measures to strive to achieve
carbon peaking and achieve carbon neutrality goals as soon as
possible. The specific time point is to achieve carbon peaking by
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2030 and carbon neutrality by 2060. As an important part
of the industrial ecology of low-carbon economy, the promotion
of new energy vehicles can effectively reduce exhaust
emissions and carbon emissions, which is of vital significance for
preventing global warming and achieving the goal of low-carbon
economy [4].

The development of new energy vehicles in China has officially
launched the “Electric Vehicle Research Program” from the “Eighth
Five Year Plan.” Afterwards, a research and development layout of
“three vertical and three horizontal” was gradually established. From
2008 to 2016, the country implemented a significant and low
threshold subsidy policy for the new energy vehicle industry,
which stimulated the first period of vigorous development
of the new energy vehicle industry. In 2015, China’s production
and sales of new energy vehicles surpassed those of the United
States, becoming the world’s largest new energy vehicle market
and has continued to hold on to this day. However, the outbreak
of the subsidy fraud incident in 2016 cast a shadow over
the development of the new energy vehicle industry, forcing the
government to significantly adjust subsidy policies. The
development of the industry shifted from government support to a
two-way-driven development model driven by the market and
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government. The wave of subsidy fraud did not stop the
enthusiasm of capital to pursue profits. New forces of car
building, Internet enterprises, and traditional car companies
have poured into the new energy vehicle industry. The
production, sales, and industry financing of new energy
vehicles have made great achievements. Since 2012, the sales
and market share of new energy vehicles in China have been
increasing year by year, as shown in Figure 1. The annual sales
of new energy vehicles in China have increased from 507000 in
2016 to 6887000 in 2022 [5]. Tesla’s Ultimate Factories have
also chosen to settle in Shanghai, which indicates that new
energy vehicles have gone out of the wave of subsidy fraud,
smooth entry into the second period of rapid development.

Figure 1
Sales volume and market share of China’s new energy vehicle
market over the years
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Dragons,’ on, has been filed for bankruptcy, marking the entry

of the new energy vehicle industry into the knockout stage. The
industry generally believes that 2023 will be the first year for new
energy vehicle companies to reshuftle [7]. On the other hand, the
growth rate of sales has slowed down. Although China’s new
energy vehicle sales reached approximately $150 billion in 2022,
market competition is fierce, and some brands are increasing their
market share competition. For example, Tesla, while maintaining
its top position in the pure electric vehicle category, its market
share in a single quarter has dropped from 20.1% in the first
quarter of 2022 to a new low of 15.9%, making the competition
environment in the new energy vehicle mg pore intense.

car companies, including new energy

If the first wave of high-spee
benefited from the strong pro
policy driven, and the seg
period since 2016 benefi
enterprises, that is, inl
side, then how t

contribute their efforts, the
new energy vehicle industry requires the
onomic entity — consumers, that is, to fully
side power driven by the market. Whether it
icies or the direction of investment by car
is even more necessary to have a deep
ding of consumer needs [6]. This article proposes the
the new energy vehicle industry has experienced three
periods of rapid development, as shown in Figure 2. From 2008
to 2016, thanks to strong support and policy subsidies from the
government for the development of new energy vehicles, the
production and sales of new energy vehicles entered the first
period of rapid development. The government has promoted the
development of new energy vehicles by formulating a series of
policies, such as car purchase subsidies and exemption from
purchase taxes. The government’s policies during this period
provided a foundation for market access and development of new
energy vehicles. In 2015, China’s production and sales of new
energy vehicles surpassed those of the United States. Since then,
China has become the world’s largest producer and seller of new
energy vehicles. The fraudulent subsidy incident in 2016 became
the first watershed for the development of the new energy vehicle
industry. In the first quarter of 2017, there was a negative growth
trend. However, the government quickly adjusted the subsidy
policy, raised the subsidy threshold, encouraged and supported
enterprises with advanced core technologies to invest in building

Figure 2
Schematic diagram of the main driving entities and driving forces in the development stages of China’s new energy vehicle market
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new energy vehicle production lines, and provided relevant technical
support and financial subsidies.! From 2016 to 2022, the production
and sales of new energy vehicles experienced a second rapid
development. The characteristic of this period is that the industry
has shifted from policy driven to a dual driven model of “policy
+supply.” After 2022, the 2017 subsidy policy has fully declined,
and the competition in the new energy vehicle market is
becoming increasingly fierce, gradually entering the elimination
stage. How to grasp consumer demand and expand domestic
demand is a major issue that the current development of new
energy vehicles needs to face, and consumer demand has become
a key driving force for the “third” high-speed development of new
energy. In this stage and context of development, research is
conducted from the perspective of consumers to propose
countermeasures and suggestions for the promotion of new energy
vehicles in China, the sustained and healthy development of the
new energy vehicle industry, the enhancement of national
competitiveness, and the seizing of a new round of strategic heights.

2. Literature Review

The development of new energy vehicles is an inevitable choice
for Modern Motor Company industry. With the development and
progress of technology, the demand for new energy vehicles has
been expanding in recent years. In terms of academic attention,
media attention, and academic dissemination, the popularity of
new energy vehicles has always been high. Among them, the
number of Chinese-related literature on new energy vechigles

literature has been increasing year by
18% in 2022. Many research

in preparation for designing a questionnaire and conducting in-
depth research from the consumer side.

The factors influencing market penetration are important topics
related to the research topic of the new energy vehicle industry and
are also issues of concern to the industry. There are many factors that
affect the penetration of the new energy vehicle market. Through
literature review, it has been found that the relevant factors are
mainly financial factors related to the purchase price of new
energy vehicles [10] and usage cost [11-19], as well as factors
related to vehicle driving performance such asmacceleration and

classified as vehicle pr
environmentalism, herd me

umers, choose new energy vehicles. When it
and fashion, we have to mention the inherent
energy vehicles in intelligence [20]. The
stem of vehicles facilitates the application of
igent operating systems and components. Especially for
With L3 and above auto drive system, new energy
vehicles are the best natural carrier. In summary, the influencing
factors that affect the penetration of the new energy vehicle
arket are summarized into four aspects: financial factors, vehicle
properties, intelligent properties, and consumer psychology. The
specific list of influencing factors is shown in Table 1.

Table 1
factors influencing the new energy vehicle industry

Influence factor

Consumer chara
Perceived risk

al. [16], Xu and Xu [10], Hidrue et al. [12], Song [27], Axsen et al. [11], Li et al. [25], Zhou and Pan [30],
ang [31], He et al. [21], Wang and Zheng [17], Liu et al. [15], Holechek et al. [13], Yang et al. [18],
Jing et al. [14]
Mau et al. [16], Xu and Xu [10], Hidrue et al. [12], Zubaryeva et al. [19], Song [27], Li et al. [25], Yan et al. [22],
Chen et al. [20], Zhang [31], Liu et al. [15]
Xu and Xu [10], Zubaryeva et al. [19], Song [27], Li et al. [25], Yan et al. [22], Chen et al. [20],
Jing et al. [14], Wang et al. [26], Zhang [31], Liu et al. [15]
Mau et al. [16], Xu and Xu [10], Song [27], Li et al. [25], Chen et al. [20],
Yang et al. [18], Jing et al. [14], Lv et al. [28]

Intelligent pr8

Personal consumption
psychology

enterprises are paying attention to various fields of new energy 3. Methods and Data
vehicles, such as technological innovation, policy research, and
market analysis. This article reviews the factors that affect the

development of the new energy vehicle industry in the literature,

3.1. Questionnaire design

Summarizing the literature read, identifying the potential

!China News. (2022). Are you ready to withdraw from China’s new energy vehicles? . . .. . . . .
influencing factors, and designing the questionnaire (questionnaire

Retrieved from: https://www.chinanews.com.cn/cj/2022/12-07/9910212.shtml
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attached) in two parts, according to the research needs and data analysis
requirements. The first part includes 15 questions such as individual
characteristics and selection preferences. The second part is the five-
point Likert scale of factors influencing the penetration of the new
energy vehicle market, including 19 factors in four aspects, including
financial factors, vehicle properties, intelligent properties, and
consumer psychology. Consumers are asked to score according to the
degree of care, from 1-5 to very indifferent—very concerned.

Table 2
Distribution of consumer characteristics and choice preference variables

In April 2023, the project distributed 321 questionnaires on
consumers’ willingness to purchase new energy vehicles through
the Questionnaire Star platform and collected 323 wvalid
questionnaires, with an effective rate of 99.38%. The statistical
results are shown in Table 2. The Cronbach’s a coefficient is
0.809, indicating a high reliability of the questionnaire response
results. The Kaiser-meyer-Olkin KMO value is 0.861, and the
P-value of Bartlett’s sphericity test is 0.000, indicating a high

Variable Variable definition Frequency Proportion Variable Variable definition
Gender Male 177 55.14% Knowledge lever Very. familiar
Female 144 44.86% Familiar
of new energy
Age 18-25 61 19% . Only know
vehicles
26-30 84 26.17% No
31-45 98 30.53%  Driving experience Yes
46-60 54 16.82% of new energy ~ No
vehicles
Above 61 24 7.48%  Familiarity with 61 19%
Education Junior high school 30 9.35% nearby charging Familiar 119 37.07%
background and below facilities
High school 81 25.23% Only know 92 28.66%
Undergraduate 172 53.58% 49 15.26%
course
Master degree or 38 11.84% lling 62 19.31%
above
Career Professional work 30 9.35% 1vely unwilling 149 46.42%
(teachers, doctors,
lawyers, etc.)
Service industry Average 67 20.87%
personnel
Freelance Relatively willing 24 7.48%
Public institutions/ Very willing 19 5.92%
civil servants/
government sta
Official of the Choose type Hybrid electric vehicle 178 55.45%
preferences
19.31% Pure electric vehicle 119 37.07%
1 4.05% Fuel cell vehicle 24 7.48%
20 6.23% Choose brand ~ Tesla 83 25.86%
27 8.41% preferences BYD 97 30.22%
Monthly 125 38.94% Traditional brands such as 96 29.91%
inco: Volkswagen, SAIC, and
(y Volvo
118 36.76% New power brands such as 45 14.02%
Xiaopeng, NIO, Ideal,
Weima, and Xiaomi
58 18.07%  Choose model Mini sedan 95 29.6%
20 6.23% preferences Medium to large sedans 67 20.87%
Residence 68 21.18% MPV 51 15.89%
City 212 66.04% Suv 108 33.64%
Suburb 41 12.77%  Choose marketing Vehicle sales + self-charging 187 58.26%
model mode
preference Vehicle rental + self-charging 75 23.36%
mode
Bare car sales, battery leasing, 59 18.38%
and charging/swapping

compatibility modes
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validity of the questionnaire content. The gender ratio of respondents
to this questionnaire is 1.22:1, with 56.7% aged
26—45. The majority of respondents have a high school or above
education level, accounting for 90.65%, and mostly reside in
cities. The descriptive statistics of the questionnaire on
consumers’ individual characteristics, perceived risks, and
selection preferences are detailed in the questionnaires.

The second part of the questionnaire is a five-point Likert scale
for the influencing factors of new energy vehicle market penetration.
According to the filling of 319 valid questionnaires, the average scores
of 19 influencing factors in the four dimensions listed are all above 3.4
points, indicating that the influencing factors listed in this article will
affect consumers’ willingness to purchase new energy vehicles. The
two factors with the lowest scores belong to the dimension of
consumer psychology, with an average of 3.47 for herd mentality
and 3.5 for trendy pursuit psychology. The average of
environmentalism in the dimension of consumer psychology is also
not high, with a value of 3.63, indicating that in terms of consumer
psychology, consumers are more concerned with the purchase and
use experience closely related to driving and use experience (sales,
maintenance, recycling, and other full life cycle services) (with an
average of 3.93) and brand value (with an average of 3.84). In
addition, there are two factors with lower scores in terms of
intelligent attributes, namely unmanned driving function (advanced
autonomous driving) (average of 3.58), and functions in mobile
office, consumption, entertainment, etc. (average of 3.66). The
former has a low score because advanced autonomous driving cars
have not been commercialized, so it has little impact on cons
purchasing intention. The latter because these intelligent at
can be purchased through mobile phones. The implementati

3.2. Research methods

Based on the feedback data from the survey questionnaire,
further difference analysis and regression analysis will be
conducted. Firstly, the multifactor analysis of variance method
will be used to analyze the characteristics of potential buyers of
new energy vehicles based on individual consumer characteristics.
Next, the one-way ANOVA method is used to determine the
differences in market penetration factors that consumers with
different selection preferences care about, based on the different
types, brands, models, and marketing glved in the
selection preferences. To examine the

consumer characteristics
in different choice
consumer rating
vehicle market,
ed to analyze the impact
energy vehicle market on

statistical method used to analyze
test whether the means of multiple normal
al variances are equal, in order to determine
ng factors are significant for the dependent

ces in the influence of two or more factors on
endent variable. This article uses multiple factor analysis
to study the individual characteristics of consumers in
the first part of the questionnaire. Single factor analysis of
variance is a method used to test whether there is a significant
difference in the distribution of population variables between

Table 3
e market penetration and average consumer evaluation

factors

Average value

. . e price of new energy vehicles
Financial factor p gy

Charging time

Intelligent properties

Environmentalism
Herd mentality
Trendy pursuit psychology

Consumer psychology

Purchase and usage experience (full lifecycle services such as sales, maintenance, and recycling)

Brand value

clated subsidies for new energy vehicles
ng new energy vehicles (charging) 39

Charging convenience (deployment of charging infrastructure)
Other vehicle properties (acceleration performance, top speed, etc.)
Auxiliary driving function (primary autonomous driving) 3.8
Human—machine co-driving function (intermediate autonomous driving)
Unmanned driving function (advanced autonomous driving)

Functions in mobile office, consumption, entertainment, etc.

39
3.96

3.88
3.97
3.84
4.06
4.01
4.01
3.81

3.74
3.58
3.66
3.63
3.47
3.5

3.93
3.84

Note: The influencing factors are summarized and organized based on literature and industry reality in this article, with the average calculated based on

319 valid questionnaires.
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different groups and can be used to test the differences between the
means of two or more sample sizes. In this article, when studying
consumer selection preferences, we choose one-way ANOVA to
analyze whether the influence of new energy car types, brands,
models, and marketing modes with different selection preferences
on market penetration factors is statistically significant.

Multiple ordered logistic regression can be used to explore the
impact of multiple influencing factors on the dependent variable. It is
suitable for cases where the dependent variable Y is categorical
ordered data, and there are no special requirements for the data
type of X. X can be categorical data or quantitative data. This
feature is suitable for use in this study on the impact of multiple
market penetration factors on consumer purchase intention.
Consumer purchase intention is divided into five levels, which
meets the requirement that the dependent variable is classified and
ordered data.

4. Application

4.1. Analysis of individual differences in
characteristics

A multiple factor analysis of variance was conducted on the
individual characteristics section of the first part of the
questionnaire. As there were as many as 9 items considered in this
study, the analysis of the impact on the interaction items was not
selected. The results are shown in Table 4. Age, occupation, and
understanding of new energy vehicles have a significant igapact
on the willingness to purchase new energy vehicles. Among
age and occupation have a negative coefficient of willingne
purchase, while understanding of new energy vehicles ha!

willingness to purchase new energy

negatively correlated at the level of occupations

1 characteristics

F P

0.253
4279 0.002%%%*
0.280
1.986 0.048%*
0.349
0.196 0.822
2.732 0.044%*

Items

Sexual

Knowledge I8
new energy
vehicles

Driving experience
of new energy
vehicles

Understanding of
charging facilities
for new energy
vehicles

Error

0.099 1 0.099 0.077 0.781

3.527 3 1.176 0.923 0.430

369.156 290  1.273

Note: *** and ** represent significant at the 1% and 5% levels,
respectively.

have a significant impact on purchase intention. According to the
order of multiple occupations in this study, the purchase intention
of new energy vehicles is ranked from service industry workers,
professional workers, students, staff of public institutions,
industrial workers, freelancer, others, company employees, and
housewives from top to bottom. The level of understanding of
new energy vehicles is positively correlated at the 5% level,
indicating that the deeper the consumers’ understanding of new
energy vehicles, the stronger their willingness to purchase them.

made using the form of
to the limited samp

preferences,
subsidi ] rties in vehicle mobile office,

., herd mentality, trendy pursuit

ing), and repair cost, as shown in Table 4.
for different types of new energy vehicles:

e new energy vehicles. From the current market situation,
include pure electric vehicles, hybrid electric vehicles,
and fuel cell electric vehicles. Consumers with different preferences
for new energy vehicle types have certain differences in the degree
of concern about the factors influencing the penetration of the new
energy vehicle market. As shown in Table 5, the influencing factors
with significant differences are as follows: the degree of concermn
about government subsidies for new energy vehicles, the degree of
concern about functions such as mobile office, consumption, and
entertainment, the degree of attention to herd mentality, and the
degree of concern about trendy pursuit psychology, Pay attention to
the purchase and usage experience (sales, maintenance, recycling,
and other full lifecycle services).

Consumers who prefer pure electric new energy vehicles are the
most concerned about government subsidies, while those who prefer
fuel cell vehicles are the least concerned about government subsidies.
In terms of functions such as mobile office, consumption, and
entertainment, there is a significant difference in preference for pure
electric consumers, with the highest level of concern. The
difference between fuel cell and hybrid models is not significant. In
terms of herd mentality, pure electric, hybrid, and fuel cell models
are ranked in descending order of concem. In terms of pursuing
trendiness, the preference for pure electric models has the highest
score, followed by fuel cell models, and the preference for hybrid
models has the lowest level of concern for pursuing trendiness. The
degree of concern for purchasing and using experiences (sales,
maintenance, recycling, and other full life cycle services), with a
preference for fuel cell models, is significantly different from the
other two, and the degree of concern for them is much lower than
the other two. However, there is not a significant difference in
scores between hybrid and pure electric models.

The preferences for different brands of new energy vehicles:
From the perspective of new energy vehicle brands, BYD and
Tesla stand out, as well as new car making forces represented by
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NIO, Ideal, and Xiaopeng, as well as traditional brands represented
by Volkswagen, Toyota, BMW, and others. Analyzing the degree of
concern among consumers who prefer different brands toward the
factors influencing the penetration of the new energy vehicle
market, as shown in Table 5, except for significant differences in
the preservation rate of new energy vehicles, the differences in
other dimensions are not significant. Among consumers who
prefer different new energy vehicle brands, those who prefer
traditional brands have the highest level of concern for the
preservation rate of new energy vehicles, followed by those who
prefer new forces in car manufacturing. However, there is no
significant difference between BYD and Tesla preferences.

The preferences for different new energy vehicles models:
Similar to traditional fuel vehicles, new energy vehicle models
can be divided into micro sedans, medium to large sedans, MPVs,
SUVs, etc. The degree of concern of consumers who prefer
different vehicle models on the factors that affect the penetration
of the new energy vehicle market is analyzed, as shown in
Table 5. Consumers of new energy vehicles who prefer different
car models have significant differences in the degree of concern
for value preservation rate and the pursuit of trendiness, while
there is no difference in other dimensions. In terms of the degree
of concern for the value preservation rate of new energy vehicles,
consumers who prefer medium to large vehicles and MPV models
have a higher degree of concern for the preservation rate, while
consumers who prefer micro sedans and SUV models have a
lower degree of concern. In terms of pursuing trendy trends, the
preference for micro sedans, SUV models, mid to large sg
and MPV models ranked from low to high.

Single factor AN

The preferences for different new energy vehicles marketing
modes: The common marketing mode for new energy vehicles is
vehicle sales and self-charging, in which consumers have private
ownership of the vehicles. At present, consumers who choose the
vehicle rental and self-charging marketing model mainly do not
have their own vehicles or need to use vehicles in different places.
Setting aside the two special situations mentioned above, if
consumers focus on the practicality of the vehicle rather than
ownership, the vehicle rental and self-charging mode is also a good
choice. In addition, batteries account for a high proportion of the

the factors that affect t
market is analyzed,
differences in the

significant.
dimenga

for wvehicle sales+self-charging
g+self-charging marketing mode,

om high to low. In terms of herd mentality,
ental and self-charging have the highest level

Hybrid Pure elec-
Dimension version tric type F value  Significance
The concern level of government-re 3.50x1.45 3.96+0.93  4.07+1.03 3.137 0.045
new energy vehicles
The concern level of function 3.54+1.179  3.54+0.986 3.85+£1.002 3.624 0.028
consumption, entertaini
The concern level of h 3.17£1.579  3.32+1.07 3.75£1.066 6.253 0.002
3.5+1.022  3.34+1.1 3.73+£0.979 4.703 0.01
3.21+1.474 3.95+£1.004 4.03+0.999 6.344 0.002
3.46+1.141 3.93+0.945 3.77+0.968 2.884 0.057
Traditional
New forces brands BYD Tesla F value  Significance
3.91+1.074 4.07+1.039 3.7+1.058 3.69+1.07 2.773 0.042
3.2840.988 3.63+0.951 3.84+0.946 3.4+1.199 3.674 0.013
Compact ~ Medium to

Dimension car large sedan MPV SUV F value Significance
The concern level of value preservation rate of new 3.69+1.117 4.03+1.015 4.12+1.125 3.71+0.991 3.054 0.029

energy vehicles

Vehicle Vehicle
Bare car rental+self-  sales+self-

Dimension sales charging charging F value  Significance
The concern level of charging usage cost of new energy  3.69+1.163  3.73+0.947 4.03+0.938 4.095 0.018

vehicles
The concern level of maintenance costs 3.71£1.068  3.9+1.002 4.07£0.928 3.225 0.041
The concern level of herd mentality 3.36+1.297 3.9+0.836  3.33%+1.139 7.349 0.001

Note: This article only summarizes the differences in significant influencing factors.
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4.3. Multivariate ordered logistic regression
analysis of factors influencing market penetration

4.3.1. Variable description

The second part of the questionnaire is a Liszt 5-level rating
scale that measures consumers’ awareness of factors that affect the
penetration of the new energy vehicle market. Based on literature
research and industry status, this study divides the factors that
affect the penetration of the new energy vehicle market into 19
factors, including financial factors, vehicle properties, intelligent
properties, and consumer psychology.

The dependent variable Y is the consumer’s willingness to
purchase new energy vehicles, divided into 5 levels, which are very
unwilling, relatively unwilling, average, relatively willing, and very
willing. The independent variable Xi is the average score of the
degree of concemn of various factors that affect the penetration of
the new energy vehicle market, including 19 factors including
financial factors, vehicle properties, intelligent properties, and
consumer psychology. The results are shown in Table 2.

4.3.2. Regression results and analysis

The results of multiple ordered logistic regression are shown in
Table 6. The factors that have a significant impact on consumers’
willingness to purchase the new energy market are the cost of use
(charging), range, convenience of charging (deployment of
charging infrastructure), auxiliary driving function (primary
autonomous  driving), human—machine co-driving function
(intermediate autonomous driving), and purchase an
experience (full lifecycle services such as sales, maintenanc
recycling) of new energy vehicles. The impact of 7 factors su
brand value is not significant among the other 12 f;

The analysis of multiple ordered logistic re
follows:

In terms of financial factors, the concern level of the cost of using
new energy vehicles (charging) is significant at the 1% level, and the
regression coefficient is positive, indicating that the cost of using new
energy vehicles (charging) has a significant positive impact on
consumers’ willingness to purchase new energy vehicles. Combined
with an OR value of 1.462, it indicates that the degree of concern
about the cost of using new energy vehicles (charging) increases by
one unit. The probability of consumers’ willingness to purchase
new energy vehicles increasing by one or more levels has increased
by 46.209%. From the perspective of chargingaeosts alone, new

cost of charging is the
vehicles, which has a

level, indicating that the range and charging
energy vehicles have a significant impact on

¢ of range is 2.316, indicating that for every unit of concern
consumers’ willingness to purchase new energy
ehicles increases by 1.316 times. The OR value of the degree of
concern for charging convenience (the layout of charging
infrastructure) is 0.661, indicating that consumers are more

Table 6
ordered logistic regression results

Regression  standard
List of influencing factg coefficient error z P OR
The concern level o vehicles 0.062 0.14 0.441 0.660 1.064
The concern leve, elated subsidies for new energy vehicles -0.197 0.147 1.345 0.179 0.821
sage cogt of new energy vehicles 0.38 0.137 2.771 0.006*** 1.462
ufSPtance prices of new energy vehicles 0.183 0.139 1.321 0.186 1.201
0.086 0.144 0.599 0.549 1.09
tion rate of new energy vehicles —0.01 0.125 0.078 0.938 0.99
0.84 0.173 4.842 0.000%** 2.316
0.212 0.143 148 0.139 1.236
level of the convenience of charging (layout of charging infrastructure) —0.415 0.155 =2.68 0.007*** 0.661
vel of degree of other vehicle properties (acceleration performance, 0.162 0.148 1.089 0.276 1.175
top speed, S
The concern level of auxiliary driving function (primary autonomous driving) —0.05 0.131 0.379 0.071*  0.952
The concern level of human—machine co-driving function (intermediate autonomous —0.253 0.136 1.858 0.063* 0.777
driving)
The concern level of autonomous driving function (advanced autonomous driving) 0.101 0.13 0.776 0.438 1.106
The concern level of functions in mobile office, consumption, entertainment, etc. —0.045 0.138 0.325 0.745 0.956
The concern level of environmentalism 0.056 0.133 0.419 0.675 1.058
The concern level of herd mentality 0.123 0.119 1.034 0.301 1.13
The concern level of trendy pursuit psychology —0.049 0.121 0.408 0.683 0.952
The concern level of purchase and usage experience (full lifecycle services such as —0.245 0.134 1.829 0.067*  0.783
sales, maintenance, and recycling)
The concern level of brand value —0.268 0.159  —1.689 0.091*  0.765

Note: *** ** and * represent significant levels at 1% and 10%, respectively.
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concerned about the convenience of charging new energy vehicles by
a level, and their willingness to purchase new energy vehicles is
reduced by 33%. This conclusion is consistent with the main path
analysis results. With the development of battery technology, the
range of new energy vehicles has increased significantly. At
present, many brands in the market have launched new energy
vehicles with a range of more than 500 km, such as Model 3,
Model Y, BYD Tang, BYD Han, and Roewe EiS. The range of
new energy vehicles can meet the needs of consumers, not only a
factor that prevents consumers from choosing new energy
vehicles, on the contrary, it will have a positive driving effect on
the market penetration of new energy vehicles. The lack of
charging convenience caused by imperfect charging infrastructure
remains a key factor restricting the penetration of the new energy
vehicle market, which has a significant negative impact on
consumers’ willingness to purchase new energy vehicles.

In terms of intelligent properties, both the attention level of
auxiliary driving function (primary autonomous driving) and
human—machine co-driving function (intermediate autonomous
driving) are significant at the 10% level, and the regression
coefficients are both negative. The more consumers care about
autonomous driving function, the lower their willingness to
purchase. The OR value of the concern level of auxiliary driving
function is 0.952, indicating that for every unit of concern for
auxiliary driving function, the willingness to purchase new energy
vehicles decreases by 5.8%. The OR value of the degree of
concern for human—machine co-driving function is 0.777,
indicating that for every unit of concern for human—maghi
co-driving function, the willingness to purchase new
vehicles decreases by 22.3%. In comparison, the negative i
of auxiliary driving function on consumers’
purchase new energy vehicles is relatively sig

ompetitive
yed a positive role
rgy vehicles but

d brand value is significant at
coefficients are all negative. The
hasing and using experiences (sales,
ecycling, and other full life cycle services) is 0.783,
an increase of one unit of concern will reduce
purchasing intS@fign by 21.7%. The OR value of brand value
awareness is 0.765, indicating that an increase in awareness by
one unit results in a 23.5% decrease in purchase intention.
Automobiles are durable consumer goods, and the level of service
throughout their entire lifecycle has a significant impact on
consumers’ willingness to purchase. When purchasing new energy
vehicles, consumers pay high attention and expectations to various
services, guarantees, maintenance, and upgrades related to the
vehicle throughout the entire process from purchase to scrapping.
However, new energy vehicle companies generally lack a strong
service system and improved service processes that have been
accumulated by traditional vehicle companies for decades or even
centuries, becoming a significant negative factor affecting the

maintend
indicating {
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penetration of the new energy vehicle market. Similarly, brand
value requires more time to accumulate. Compared to traditional
fuel vehicles, new energy vehicles have a relatively short
development time and have not yet formed a strong brand effect.
Consumers have insufficient information on brand selection and
product quality, which suppresses their willingness to purchase.

5. Results and Discussion

The potential audience for new energy vehicles is still mainly
young and middle-aged people, who have tj i

and maintain their trendiness, as this

emphasis on intelligent factors suc n, there

brands, models, and mar
This requires new
symptoms and pre;

d performance for different consumers. The
onsumers with different choice preferences
ew energy vehicle manufacturers should grasp

ed customers. Consumers who prefer pure electric
have the strongest purchasing intention, and manufacturers
hergy vehicle brands pay attention to the needs of pure
electric vehicle consumers and their purchasing concerns, which can
effectively promote the growth of new energy vehicle sales.
Finally, regarding the issue of penetration factors in the new
energy vehicle market, it is not difficult to see that improving the
negative influencing factors that affect consumer purchasing
willingness has a significant impact on expanding the future new
energy vehicle market. Charging convenience and intelligent
attributes play an important role in enhancing the willingness to
purchase new energy vehicles. From the multiple logistic regression
results, it can be seen that the current charging cost, the distribution
of charging station, and the range can meet the daily use needs of
consumers and are no longer important factors restricting the
expansion of the new energy vehicle market. At the same time,
consumers’ level of concern for the purchase and use experience of
new energy vehicles, as well as brand value, can be improved
through the improvement of manufacturer service quality and
accumulated reputation. The demand of consumers for charging
convenience needs the coordination and interaction of the
government, society, and other aspects to improve the construction
of intelligent transportation infrastructure arranged by the charging
station of new energy vehicles and improve user satisfaction. The
current enhancement and improvement of intelligent properties are
mainly reflected in the auxiliary driving function and human—
machine co-driving function. According to the results, the
improvement of charging convenience and intelligent properties can
promote the improvement of the two negative influencing factors of
charging convenience and brand value. In summary, improving
negative influencing factors, especially charging convenience and
intelligent properties, plays an important positive role in promoting
the penetration of the new energy vehicle market.

This article can help enterprises conduct market analysis and
demand forecasting by understanding the characteristics and selection
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preferences of new energy vehicle consumers. Currently, the potential
consumer group of new energy vehicles is still mainly young people,
and consumers still tend to choose industry leaders such as BYD and
Tesla in terms of brand preferences. At the same time, manufacturers
should pay attention to the preservation rate and novelty level when
producing different models of new energy vehicles. We plan to help
different new energy vehicles accurately understand their user groups
through the analysis of potential consumer profiles and in-depth
interpretation of market penetration factors. New energy vehicles of
different types, brands, and models can more accurately identify the
factors that concern their target groups and carry out more targeted
marketing and sales activities. Based on the needs and preferences of
different users, car companies can adjust product functions, pricing
strategies, promotion channels, etc., to meet the personalized needs of
users, enhance user satisfaction and loyalty, and thereby enhance the
competitiveness and market share of products.

However, there are still some shortcomings in this article. In the
setting of independent and dependent variables, due to the excessive
selection of variables and insufficient consideration of interference
factors, it is easy to be ignored or misjudged, which may have a
certain impact on the results.
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