
Korea Trade Review (Korea Trade Rev.; 무역학회지)
Vol. 47, No. 6, December 2022 (pp.71-96)
https://data.doi.or.kr/10.22659/KTRA.2022.47.6.71

ISSN 1226-2765 (Print)

Push-Pull-Mooring 모델을 이용한 전기자동차로의 사용자 
전환의도에 관한 연구
우징원
동국대학교 국제통상학과 박사과정

김석태
동국대학교 국제통상학과 교수

A Study on User Conversion Intention to Electric Vehicle 
Using Push-Pull-Mooring Model
Jing-Wen Wua,  Sok-Tea Kimb

aDoctoral Program in International Trade, Dongguk University, South Korea
bProfessor of International Trade, Dongguk University, South Korea

Received 25 November 2022, Revised 23 December 2022, Accepted 24 December 2022

Abstract
This research will study the conversion intention of the users in China from fuel vehicle to new 
energy vehicles through the empirical methods. To this end, a questionnaire survey was conducted 
with car users as the object, combined with the theory of user migration and the PPM model to 
analyze the impact of fuel vehicle users’ conversion intention to new-energy vehicles factor. The 
results showed that purchase experience contains the moderating effect, in which perceived risk and 
switching costs had a greater impact on the groups without purchase experience, whereas social 
identity, perceived value, personal attitude, and willingness to switch had a greater impact on groups 
with the purchase experience. Among all five factors, perceived risk had no discernible impact on 
the switching intention, but social identity, perceived value, attitude toward switching, and switching 
costs all had discernible impact on the switching intention. This study expects to come out with 
sustainable advises for the future growth of new energy vehicles from the study of car users’ 
switching intention and the collective difference test of purchasing experience.
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Ⅰ. Introduction

An increasing number of countries are 

using new energy as one of their national 

development strategies due to problems such 

as environmental pollution, depletion of 

petroleum resources, and resource overexploitation. 

Studies have shown that HC (Hydrocarbons), 

NOx (Nitrogen Oxides), SOx (Sulfur Oxides), 

CO (Carbon Monoxide), and Pb (Lead) 

produced by automobile exhaust are not only 

harmful to the environment but also affect 

human health (Su. J, 2022). This 

phenomenon has forced countries around 

the world to speed up their plans to ban 

gasoline vehicles and propose an ICE ban. 

According to the plan, Norway will ban the 

sale of petrol cars as early as 2025 (ICCT, 

2021). In China, Hainan Province will be the 

first city to pilot a total halt to the sale of 

gasoline cars and plan to complete the 

prohibition before 2030 (The People’s 

Government of Hainan Provincial, 2022).

With the continuous improvement of 

people’s living standards and technology, the 

family of new energy vehicles continues to 

grow, and there are as many as 8 types of 

products, including pure battery electric 

vehicles, hybrid electric vehicle, fuel cell 

electric vehicle, hydrogen powered vehicle, 

extended range electric vehicle, methanol 

vehicles, airpowerd vehiele, and other new 

energy vehicles (e.g., supercapacitor, 

flywheel energy storage). On January 6, 

2017, the “Regulations on the Administration 

of New Energy Vehicle Manufacturers and 

Products Access” clarified that new energy 

vehicles refer to vehicles that use new power 

systems and rely entirely or mainly on new 

energy sources, including plug-in hybrid 

(Including extended-range) vehicles, pure 

electric vehicles and fuel cell vehicles, etc 

(Ministry of Industry and Information 

Technology of the People’s Republic of 

China, 2017). 

Since 2016, the domestic new energy 

market has performed brilliantly. Statistics 

showed show that the current number of 

new energy vehicles in China has exceeded 

10 million, accounting for 59% of the global 

share of new energy vehicles. As of June 

2022, the number of motor vehicles in China 

will reach 406 million, 310 million cars, and 

10.01 million new energy vehicles. New 

energy vehicles accounted for 3.23% of all 

vehicles. Among them, there are 8.1 million 

pure electric vehicles, accounting for 80.93% 

of all new energy vehicles (Central People’s 

Government of the People’s Republic of 

China, 2022).

For now, there is a sharp increase in the 

global penetration rate of new-energy 

vehicles, which is expected to reach 10% in 

2022. Among them, Chinese new energy 

vehicle penetration rate will reach 22%, 

Germany will reach 22%, Norway will reach 

71%, the United States has only 7%, and 

Japan has only 2%. So it is very clear that the 

global development of new energy is out of 

balance. New energy automobiles will enter 

a totally new era of rapid growth as the 

United States increases the penetration rate. 

Therefore, we believe that it is important to 

carry out a in-depth research on the 

willingness of Chinese new energy vehicle 

users to switch. This is not only because 

China is the country with the fastest growth 

rate of new energy vehicle users, but also 

mining the willingness of new energy vehicle 

users to switch is conducive to promoting the 

ICE ban, which has profound implications.

Ⅱ. Theoretical Background

At present, most of the researches on new 
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energy vehicles were based on the perceived 

risk theory (Shu, T. et al., 2022)), planned 

behavior theory (Wang, Z. et al., 2017; Du, 

H. et al., 2018) and technology acceptance 

model (Wang, Z. et al., 2017; Wang, R. et 

al., 2021; Li, J. et al., 2020), all focusing on 

the Influential elements of new energy 

vehicle’s purpose of purchasing and 

behavior. Few researchers have studied the 

conversion willingness of new energy vehicle 

users. This study complements the research 

on users’ conversion willingness in this field 

and combines the PPM theory with the social 

identity theory to provide new ideas and 

concepts for new energy vehicle research.

 The full name of PPM is Push-Pull-Mooring, 

which indicates the effective factors from the 

migration behavior of people moving from 

one area to another area can be explained in 

three aspects (Push, Pull, and Mooring-effect). 

This model was firstly mentioned in the study 

of population movement. Subsequently, 

Bansal (2005) applied the PPM-model to 

explain the user’s alternated actions, and 

obtained the determinants of the user’s 

switching willingness: Push effect which 

indicates the factors of the user tend to move 

away from the original channel; Pull effect 

which means the positive factors that pull 

users in new channels; Mooring effect which 

Table 1. Penetration Rate of New-Energy Cars Around the World

Penetration Rate 2016 2017 2018 2019 2020 2021

2022

Q1 Q2
Grand 
Total

China Summary 1% 3% 4% 5% 5% 13% 19% 25% 22%

Europe

Germany 1% 1% 2% 3% 13% 23% 22% 23% 22%

France 1% 2% 2% 2% 9% 14% 16% 16% 16%

Norway 22% 29% 38% 42% 58% 70% 73% 70% 71%

Europe Other 1% 1% 1% 2% 4% 7% 6% 8% 7%

Sweden 3% 4% 7% 10% 27% 39% 47% 43% 45%

Italy 0% 0% 0% 1% 3% 10% 10% 10% 10%

England 1% 2% 2% 3% 9% 16% 21% 18% 19%

European Summary 1% 1% 2% 3% 8% 14% 14% 15% 14%

North 
America

North America 
Other

0% 0% 1% 1% 1% 2% 2% 3% 2%

America 1% 1% 2% 2% 2% 4% 6% 7% 7%

North America Summary 1% 1% 2% 2% 2% 4% 6% 6% 6%

Asia

 Korea 0% 1% 2% 2% 3% 6% 8% 10% 9%

Japan 0% 1% 1% 1% 1% 1% 2% 2% 2%

Asia Other 0% 0% 0% 0% 0% 0% 0% 0% 0%

Asia Other Summary 0% 0% 0% 0% 0% 1% 1% 2% 1%

Southern Hemisphere 
Summary

0% 0% 0% 0% 0% 0% 1% 0% 0%

Total 1% 1% 2% 2% 4% 8% 10% 12% 11%

Source: wallstreetcn, 2022
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points out the factors that hinder users from 

switching. Nowadays, more and more 

scholars chose the PPM model within the 

field of marketing and information behavior 

(Hsieh, J., et al., 2012; Lai, J.-Y., et al., 

2012). 

 Several scientific sectors have used the 

PPM model such as human-computer 

interaction (Lin, X., Chien, S., Hung, C., 

Chen, S, 2021; Chen, Y. H., & Keng, C. J, 

2018; Cheng, S., Lee, S. J., & Choi, B, 2019; 

Chang, I. C., Liu, C. C., & Chen, K, 2014; 

Liao, Y. W., Huang, Y. M., Huang, S. H., 

Chen, H. C., & Wei, C. W, 2019), cloud 

computing service(Lee, S. H., & Jeong, S. C, 

2021; Yoon, C and D. Lim, 2021), consumer 

research(Ghazali, E. M., et al., 2020, Yaqing, 

Zhang., Hee-Kyun, Oh., Chung Hun, Lee, 

2021) and e-commerce (Chang, H., Wong, 

K., & Li. S, 2017). Scholars Liu and Lee 

(2020) studied the Chinese mobile gaming 

players’ intentions to switch, taking factors 

such as “perceived challenge”, “Bridging 

Social Capital” and “Continuance Commitment” 

as important influencing factors. Their 

findings showed that most of the variables in 

the PPM-frameworks have a substantial 

influence on the desire to switch, and they 

also have a moderating effect on each other. 

Social identity theory originated in Europe 

and occupies a major position in social 

psychology. It was proposed and perfected 

by Tajfel in the 1970s and 1980s (Turner, J. 

C and Reynolds, K. J, 2010). The theory 

distinguishes between individual identity and 

social identity. It is an important part of an 

individual’s self-conceptualization, which in 

turn affects the social attitudes and behavior 

of the group. This concept also serves as a 

way to explain intergroup behavior, 

providing new ideas for explaining 

intergroup behavior (Tajfel, H and Turner, J. 

C, 1979). Social identity theory is considered 

to consist of three basic processes of social 

identity, which are classification, comparison 

and positive distinctiveness. Classification 

refers to the classification of events, people, 

and objects into a certain community; 

Comparison refers to the advantages and 

disadvantages, status, rights, and reputations 

of the group identified by the party 

compared with other groups; Positive 

distinctiveness means that after comparing 

the status, power and reputation of the 

identified group with that of other groups, if 

the party concerned is not satified the current 

condition will distance themselves from the 

group or seek ways to achieve positive 

distinctiveness, such as comparing with the 

group with lower social status, so as to 

improve self-esteem. And social identity 

theory holds that an organization can change 

an individual’s behavior as long as it can 

change their own identity or part of their 

self-concept generated by their knowledge 

and emotional attachment to the group 

(Tajfel, H and Turner, J. C, 1979).

Social identity theory is widely used in 

various studies. For example, the research 

results from Awaluddin, I and Hamid, W 

(2019) showed that consumers will be 

influenced by social identity and national 

identity. Grimmer, M (2011) believed that 

when consumers use cars, they will 

consciously reflect their social identities. 

Individuals will choose and buy cars with 

symbolic meanings that are consistent with 

their own image, so as to help them position 

themselves in society and achieve the 

purpose of improving self-esteem. Zhou, Lin 

and Deng (2021) Among the pull factors, 

social identity has the strongest effect on 

transfer intention (0.48), which has a 

significant positive effect. On this basis, this 

study adopts PPM model combined with 

social identity theory to learn and confirm the 
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switching purpose of car users.

Ⅲ. Research Model and 
Hypothesis

1. Research Model

The PPM-model framework used in this 

case is shown below (Fig. 1).

2. Hypothesis

(1) Push Effect (Perceived Risk)

Perceived risk was developed in 

psychology by Bauer (1960) at Harvard 

University. According to Bauer (1960), it is 

not possible to know the certainty of whether 

the expected result is accurate, no matter 

what purchasing action is taken. Uncertainty 

about the outcome is underlying consumer 

purchasing decisions, and this uncertainty 

can be viewed as the initial concept of 

perceived risk. Cox (1967) followed the 

study from Bauer (1960) to redefine the 

concept of risk sensing. Cox (1967) argued 

that perceived risk acts as a risk of detecting 

disadvantages that may occur when the result 

does not meet expectations after the 

purchase has occurred. However, Kotler 

(1997) argued that when consumers feel 

risky, they are more likely to change or 

postpone or cancel their decisions. Research 

from Chou, S.-Y. et al., (2016) confirmed 

that cross-channel free-riding intent is 

significantly and directly affected by the risk 

perception associated with online retailers. 

Also, Chiu, H.-C. et al., (2011) concluded 

that The appeal of rivals’ offline retailers is 

positively impacted by the perceived risk of 

online purchases (λ = .17, t = 3.30). Whereas 

Fig. 1. Research Model
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customer’s willingness to embrace EVs is 

adversely impacted by perceived risk (Wang, 

S. et al., 2018). This could lead to the 

following theory being proposed:

H1: Perceived risk will negatively affect 

switching intention.

(2) Pull Effect (Society Identify)

A social psychology theory called social 

identity theory conceptualizes self-analysis 

(Tajfel. H and Turner. J, 1979). Scholars 

Deaux and his colleagues (1999) found that 

social identity has seven functions, including 

improving self-perception, intergroup 

comparison, cohesion, collective self-esteem, 

inter-individual comparison, social interaction 

opportunities, and love relationships. 

Moreover, Abdulrazak, S and Quoquab, F 

(2018) believed that social identity is the 

specific social benefit realized by consumers’ 

perceived behavior in the consumption 

process, and the realized specific social 

benefit strengthens the consumer’s social 

self-concept. Also, research from Awaluddin, 

I and Hamid, W (2019) indicated that 

consumers’ purchasing decisions are heavily 

influenced by social identity, whereas 

domestic purchase intentions are significantly 

influenced by national identification. Jiang 

and other scholars (2022) also verified the 

important role of social identity which 

indicated by social identity is directly related 

to sustainable consumption behavior, 

whereas all three functional, emotional, and 

social values indirectly affect consumers’ 

sustainable consumption behavior through 

social identity. Therefore, the following 

hypothesis could be made:

H2: Society identify will positively affect 

switching intention. 

(3) Pull Effect (Perceived Value)

The customer’s impression and appraisal 

of any attribute of a product such as its 

performance, and the effects of product 

usage that help achieve goals and intentions 

in specific circumstances are referred to as 

perceived value (Flint, D. J. et al., 1997). 

Perceived value is the main competitive 

advantage (Michael Porter, 1985; Gale, 1994; 

Murali, 2016), and also the balance between 

perceived benefits and cost relationships 

(Hsu & Lin, 2015). Positively triggering 

changes in customers’ perceived values, 

values, and value judgments, helping to 

strengthen relationships with customers 

(Flint, D. J. et al., 1997). Perceived value has 

an impact on switching intention (Chang, H. 

H., et al., (2017); Chen, K. et al., (2019). The 

related discovery confirmed that three 

dimensions of perceived value (price, 

functional value, service quality) have 

different effects on the purpose of 

purchasing, and perceived value positively 

affects EV adoption intention (Kim, M.-K. et 

al., 2018). So that, the following possibility 

could be listed:

H3: Perceived Value will positively affect 

switching intention.

(4) Mooring Effect (Attitude Toward 
Switching)

The rational action theory asserts that 

people are rational and they consider the 

meaning and consequences of their actions 

by synthesizing various information before 

taking any action. Fishbein and Ajzen (1980) 

analyzed how individual attitudes 

significantly affect individual behavior 

according to the definition, and focused on 

the attitude formation process based on 
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cognitive information. Attitude is a factor of 

cognition and is seen as a direct determinant 

of consumer behavior willingness. It is said 

that consumers’ emotions can affect their 

cognitive state (attitude), which in turn 

affects the user’s response to new energy 

vehicles. Brown and Stayman (1992) and 

Andrade (2005) proved the 

emotional-attitude response sequence, 

whereas M. S. Morgan and C. S. Dev (1994) 

believed that attitude towards conversion is 

a determining factor in users’ willingness to 

convert. Simon, Nimako and Benjamin A. 

Ntim (2013) also verified the influence of 

switching attitudes on switching intention in 

their research. Furthermore, Wang, S. et al., 

(2018) and Higueras-Castillo, E. et al., (2019) 

showed that the readiness of consumers to 

accept electric vehicles is positively 

connected with their sentiments regarding to 

them. As a result, this investigation 

supported the following hypothesis:

H4: Attitude toward switching will 

positively affect switching intention.

(5) Mooring Effect (Switching Cost)

The majority of researchers took switching 

costs as an important mooring effect and 

conducted studies to validate them (Chang, 

H. H. et al., 2017; Nimako, S. et al., 2013; 

Yoon, C. et al., 2021; Liu, J. et al., 2020; Xu. 

et al., 2021; Lin CL. et al., 2021; Lin. X. et 

al., 2021). The expenses a customer incurs 

while switching from one supplier’s goods to 

another are known as switching costs (Zhou, 

2001). Scholar Burnham and his colleagues 

(2003) separated switching costs into the 

following sub-types (program switching 

costs, financial switching costs, and relational 

switching costs). Scholar Jones and his 

teammates (2007) validated the effect of 

various switching costs(procedural, social, 

and benefit loss) on interpersonal outcomes, 

both positively and negatively; furthermore, 

the results showed that social switching cost 

and benefit loss cost increase emotional 

commitment, which positively impact 

relationship outcomes. The improvement of 

emotional commitment will increase users’ 

optimistic feelings and desires to repurchase, 

thereby reducing negative WOM (word of 

mouth). On the other hand, program 

switching costs support computing 

commitments and negatively affect 

relationship outcomes, even though in some 

cases it will increase users’ willingness to 

repurchase, but it will also bring unfavorable 

feelings and negative WOM. In product or 

service sales, when users feel that the 

switching cost is high, even if they are not 

satisfied with the existing service or product, 

the users tend to remain with the same 

product suppliers which also means they are 

invisibly locked in the existing product 

(Bansal, H. S., et al., 2005). Based on that, 

this research supported the hypothesis 

below:

H5: Switching cost will negatively affect 

switching intention.

(6) Mooring Effect Moderator Effect

 Previous studies had found that the 

mooring effect also moderates switching 

intention (Suite, M., & Karahanna, E. 2006; 

Seo, S., Kim, K., & Jang. J, 2018; Chen, Y. 

H. & Keng, C. J, 2018; Chang, I. C., Liu, C. 

C., & Chen. K, 2014; Chang, H. H. et al., 

2017; Liu, J. & Lee. J, 2020; Chen, Y. H., & 

Keng, C. J, 2018) found the mooring effect 

significantly moderates the connections 

within the pull and push effect from a study 

exploring user intent to transfer from the 
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off-line to online English-learning live 

streaming class. Researcher Chang and other 

scholars (2014) studied social networking 

sites (SNSs) and confirmed a strong 

moderator between pull and mooring factors, 

and this moderating effect helps solve the 

confusion of why switching may not always 

happen when a push component is present. 

Moreover, Chang, H. H. et al., (2017) 

validated the partial moderating connection 

using the M-shopping’s self-efficacy and 

switching cost of the mooring effect as 

moderators. Also, the study by Liu, J and 

Lee, J (2020) confirmed that the increasing 

frequency of playing existing mobile games 

among Chinese mobile game users will 

moderate the connection between the appeal 

of competing for mobile games and their 

switching intention. Based on this, the 

following hypothesis might be put forth:

H6-a: Attitude toward switching moderates 

the connection in between 

perceived risk and switching 

intention.

H6-b: Attitude toward switching moderates 

the connection in between society 

identify and switching intention.

H6-c: Attitude toward switching moderates 

the connection in between 

perceived value and switching 

intention.

H6-d: Attitude toward switching moderates 

the connection in between 

switching cost and switching 

intention.

H7-a: Switching cost moderates the 

connection in between perceived 

risk and switching intention.

H7-b: Switching cost moderates the 

connection in between society 

identify and switching intention.

H7-c: Switching cost moderates the 

connection in between perceived 

value and switching intention.

H7-d: Switching cost moderates the 

connection in between attitude 

toward switching and switching 

intention.

(7) Moderating Effect from Purchase 
Experience

The moderating impact of purchase 

experience has been confirmed and involved 

in the different research domains. For 

instance, social live streaming services (Song, 

Y. J., & Lee. Y, 2020), online store attributes 

(Byoungho, Jin and Jin Yong. Park, 2006), 

E-commerce (Hernández, B. et al., 2010), 

multichannel shopping (Campo, K and E. 

Breugelmans, 2015), online shopping sites 

(Han, S. J., & Kang. S, 2016) and social 

shopping (Sung Haengnam; Kim, Wonjong 

and Jae-Ik Shin, 2016). Hernández, B. et al., 

(2010) explored customer behavior in 

e-commerce by comparing potential and 

experienced e-customers, which further 

discovered that the e-customers with 

purchasing experience are less likely to 

abandon the buying process due to the 

interactions with complex websites. 

Perceived ease of usage has very little effect 

on potential electronics customers. Campo, 

K. and E. Breugelmans (2015) found that 

there were differences in the experience 

effect of different consumer groups. Research 

from Song, Y. J and Y. Lee (2020) 

demonstrated that the connection between 

cognitive communion and 

responsiveness/playfulness was significantly 

moderated by the SLSS purchasing 

experience. The research from Han, S. J and 

Kang, S (2016) also confirmed that purchase 

experience has a strong moderating impact. 

With the increasing purchase experience, 
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preventive consumers will have higher trust 

in online shopping websites than promotional 

consumers. Based on that, the following 

hypothesis could be made from this paper:

Table 2. Measurement Items

Construct Item Related Studies 

Perceived 
Risk

1
I am concerned about the technology of new energy vehicle 
products is immature, there are still defects or flaws.

Wu, K.; Vassileva, 
J.; Zhao, Y. 

(2017).
 Bauer, R.A. 

(1960). Jacob, J. & 
Leon, B. K. (1972).

Peter, J. P., et 
al., (1975)

2
I am concerned about the performance of the new energy vehicle 
is not inconsistency to the propaganda from the merchants.

3
I am concerned about the financial losses due to inadequate 
facilities such as charging, maintenance, and repair facilities.

4
I am worried that there are potential battery safety problems in 
new energy vehicles and I did not find them in time when I 
purchased them.

5
I am worried that the performance of new energy vehicles will not 
meet my expectations.

Social 
Identify

1
Using new energy vehicles provides me with the perception of 
affiliation.

Chiu, C. M., et 
al., (2006)
Jiang S, 

Jotikasthira N, Pu 
R. (2022)

2 Using new energy vehicles provides me with a sense of intimacy.

3 Being a part of the new energy vehicle family makes me proud.

Perceived 
Value

1 All things considered, new energy vehicles are a good deal. Sweeney, J. C., 
et al., (2001). 

Cocosila, M., et 
al., (2016). Simon, 

Nimako. and 
Benjamin A. Ntim., 

(2013)

2
I believe new energy cars are incredibly cost-effective and 
economical.

3
In general, using new energy cars gives me more value for my 
money.

4
I do think that I get more benefits than the value I spent on new 
energy vehicles.

Attitude 
Toward 

Switching

1 I think new energy cars are satisfactory.
Nimako, et al,. 

(2013)
Bansal, et 
al,.2005)

M. S. Morgan and 
C. S. Dev.(1994)

2 I am interested in new energy cars.
3 I think new energy cars are very good.

4
In general, I have an optimistic attitude toward new energy 
vehicles.

5
For me, it was a good decision to switch from gasoline vehicles to 
new energy vehicles.

Switching 
Cost

1
To learn about, purchase, and operate new energy vehicles, I'll 
need so much time, effort, and money.

Blut et al. (2014).
Chang, et al., 

(2017).Burnham, et 
al,. (2003) 

Xu H., et al., 
(2021)

2
To move from my existing gasoline-powered automobiles to new 
energy vehicles, I will invest tons of time, effort, and money.

3
I believe switching to another new energy vehicle would be 
expensive.

4
In general, if I transition from a gasoline automobile to a new 
energy vehicle, I will lose the advantages of long-distance 
traveling.

Switching 
Intention

1
Do you plan to move to a better new energy car in the upcoming 
year?

Chang, et al., 
(2014). Hsieh, et 

al., (2012). Chang, 
et al., (2017). 
Mehmet Cem 
Bölen. (2020)

2
In the next two years, how probable is it that you’ll move from a 
fuel-powered car to an energy-powered one?

3
To satisfy my consumption requirements, I’ll move from 
fuel-powered to new-energy automobiles.

4
To satisfy my future transportation needs, I intend to move from 
fuel-powered vehicles to new energy ones.

5 I plan to primarily use energy vehicle soon.
6 I will try to use energy vehicles as much as possible.

Notes: This questionnaire used the seven-point Likert scale.
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H8-a: Purchase experience moderates the 

connection in between perceived 

risk and switching intention.

H8-b: Purchase experience moderates the 

connection in between society 

identify and switching intention.

H8-c: Purchase experience moderates the 

connection in between perceived 

value and switching intention.

H8-d: Purchase experience moderates the 

connection in between attitude 

toward switching and switching 

intention.

H8-e: Purchase experience moderates the 

connection in between switching 

cost and switching intention.

Ⅳ. Empirical Analysis

CB-SEM (covariance based structural 

equation modeling) and PLS-SEM (partial 

least squares structural equation modeling) 

both are frequently used in PPM model 

validation, such as in the respective studies 

from Zhang, Y. et al., (2021), Yoon, C. et al., 

(2021), Nguyen, T. H. N. et al., (2022), 

Kang. K., et al., (2021). In those researches, 

partial least square SEM (PLS-SEM) was used 

for research demonstration, whereas Xu, H. 

et al., (2021), Liu, J. et al., (2020), Lin. X. 

et al., (2021), Ghazali, E. M. et al., (2020), 

and Zhang, K. Z. K. et al., (2012) used 

covariance-based SEM (CB-SEM) for research 

and demonstration. In this study, CB-SEM 

was used for research analysis and 

demonstration for the following two reasons:

 Nimako, S and B. Ntim (2013) suggested 

that researchers could evaluate a formatively 

specified model of push-pull-mooring by 

using the CB-SEM method, following the 

systematic approach used in the empirical 

description. research Dash and Paul (2021) 

believed that CB-SEM and PLS-SEM have 

different requirements in term of the data: 

CB-SEM has higher data requirements, while 

PLS-SEM has more relaxed data requirements, 

although these two analytical methods 

ultimately provided nearly similar results. 

Dash, G and J. Paul (2021) suggested that for 

factor-based models, CB-SEM is more 

appropriate, and for the composite-based 

models, PLS-SEM should be chosen. 

Therefore, based on the above considerations, 

this study adopts CB-SEM for research 

analysis and demonstration.

1. Research Data

 The questionnaire from this research 

adopted the seven levels of the Likert scale, 

and it was released through the online 

platform credamo (www.credamo.com), and 

the data collection was carried out after one 

week on June 6, 2022. In total, 320 responses 

were gathered. After excluding 27 invalid 

responses and 293 copies left, the effective 

rate is 91.56%. 

 This study conducted a survey of adults 

over 18-year-old (family unit) in China. The 

results showed that among all 293 valid 

responses, 40.6% were men and 59.4% were 

women. Only 2.7% were aged between 

18-20, 50.2% were aged between 21-30, 

36.2% were aged between 31-40, 6.5% were 

aged between 41-50, and 4.4% were aged 

over 51. In terms of the question about the 

number of car possession within the family, 

59.4% of the respondents own one fuel 

vehicle in the family, 10.6% have one new 

energy vehicle and 4.4% have two fuel 

vehicles. Moreover, families with one fuel car 

and a new energy vehicle accounted for 

25.3% of the total, while those with neither 

of the above accounted for only 0.3%.
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Table 3. Demographic Characteristics

Variable Category Frequency(N=293) Ratio(%)

Gender
Male 119 40.6%

Female 174 59.4%

Age

18~20 8 2.7%

21~30 147 50.2%

31~40 106 36.2%

41~50 19 6.5%

over 51 13 4.4%

Occupation

Student 26 8.9%

Civil Servant 21 7.2%

Self-Employed 18 6.1%

Company Employee 209 71.3%

Other 19 6.5%

Assumptions 
Average Annual 
Gross Revenue

RMB 100,000 and below 39 13.3%

RMB 110,000~200,000 113 38.6%

RMB 210,000~300,000 89 30.4%

RMB 310,000~500,000 44 15.0%

RMB 510,000 and above 8 2.7%

Highest Education

High school or below 19 6.5%

3-year college 33 11.3%

4-year college 203 69.3%

Master 37 12.6%

Doctor 1 0.3%

Address

First-tier city 59 20.1%

second-tier city 119 40.6%

3rd-tier city 73 24.9%

4th-tier city 29 9.9%

5th-tier city 13 4.4%

Average Monthly 
Mileage

1000km and below 115 39.2%

1001km~2000km 133 45.4%

2001km~3000km 38 13.0%

3001km and above 7 2.4%

Total number of 
household cars

None 0 0.0%

1 fuel car 174 59.4%

1 energy car 31 10.6%

2 fuel car 13 4.4%

1 fuel car, 1 energy car 74 25.3%

None of the above 1 0.3%
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2. Reliability Analysis

Reliability is a gauge of a scale’s reliability 

or consistency, also known as a reliability or 

consistency test. In this text, the internal 

consistency reliability was conducted by 

using Cronbach’s Alpha coefficient. The SPSS 

25.0 data processing results revealed that 

Cronbach’s Alpha number of the 

questionnaire from this case is 0.775. 

According to the standard Cronbach’s Alpha 

coefficient (>0.7) of NUNALLY (1994), it can 

be judged that the scale has great reliability.

3. Correlation Coefficient 
Between Variables

The correlation output is shown as 

following Table 5. All factors were 

significantly correlated with the willingness to 

switch. There was a notable inverse 

connection between perceived risk, 

switching cost, and switching intention 

among them. Whereas significantly positive 

correlations were shown between social 

identity, perceived value, attitude toward 

switching, and switching intention.

4. Validity Analysis

Validity describes what extent to a scale 

can accurately express its intended meaning, 

and is mainly used to measure the validity of 

the index. The KMO-value from the sample 

data within the research was 0.922, also the 

Bartlett sphericity test was significant at the 

level of p=0.000, that revealed the data was 

suitable for the factor analysis. Furthermore, 

ehe principal component analysis method 

was used to perform factor rotation, which 

converged in 6 iterations. In total, 6 factors 

with eigenvalues higher than 1 were 

extracted, and the cumulative explained 

variance was 74.95%, and each item’s factor 

loading under its factor was more than 0.5. 

The cross-loadings were all less than 0.5, 

which points out that the scale has great 

validity (Kaiser, 1974).

To confirm the scale’s reliability even 

further, this study calculated the standard 

Table 4. Reliability Statistics

Cronbach’s Alpha
Cronbach's Alpha Based on 

Standardized Items
N of Items

0.775 0.815 27

Table 5. Correlation Analysis

M SD PR ID PV ATT SC SI

PR 4.063 1.500 1 　 　 　 　 　

ID 5.101 1.212 -.345** 1 　 　 　 　

PV 5.598 0.961 -.205** .491** 1 　 　 　

ATT 5.646 0.930 -.239** .423** .464** 1 　 　

SC 3.738 1.414 .425** -.282** -.261** -.294** 1 　

SI 5.433 1.196 -.373** .669** .584** .568** -.434** 1

Notes: The correlation is significant (two-tailed) at the 0.01 level.
*** P<0.001; ** P<0.01; * P<0.05
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loading of each factor, the average variance 

extracted (AVE), the composite reliability 

(CR), and the correlation coefficient within all 

factors. The CR-values of each factor were all 

higher than 0.7, which indicates this scale 

has high internal consistency (Chin, 1998). 

The AVE-value from every single factor is 

more than 0.5, which means this scale has 

great convergent validity (Bagozzi, 1998). 

The square root of the AVE value from all 

factors are all greater than the correlation 

coefficient within the factors, that means the 

discriminant validity of the scale can be 

considered as good (Fornell, 1981).

 Cenfetelli and Bassellie (2009) believed 

that a good formative variable has a low 

Table 6. KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.　 0.922

Bartlett’s Test of Sphericity　

Approx. Chi-Square 5708.743

df 351

Sig. 0.000

Table 7. Convergent Validity Analysis

Constructs Items Loading AVE CR

Perceived Risk

PR1 0.865

0.6865 0.9161

PR2 0.759

PR3 0.868

PR4 0.835

PR5 0.811

Society Identify

ID1 0.89

0.7289 0.8896ID2 0.843

ID3 0.827

Perceived Value

PV1 0.757

0.6009 0.8575
PV2 0.765

PV3 0.781

PV4 0.797

Attitude Toward 
Switching

ATT1 0.821

0.607 0.885

ATT2 0.695

ATT3 0.782

ATT4 0.774

ATT5 0.817

Switching Cost

SC1 0.844

0.7036 0.9041
SC2 0.901

SC3 0.876

SC4 0.723

Switching Intention

SI1 0.73

0.682 0.9277

SI2 0.828

SI3 0.863

SI4 0.807

SI5 0.856

SI6 0.863
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correlation between measures and no 

multicollinearity. Moreover, according to the 

suggestion from Hair and other scholars 

(2009), the ideal variance inflation factor 

(VIF) is less than 10. To prevent the increase 

in standard error due to multicollinearity, this 

study used smartPLS 3.3.9 for analysis, with 

the willingness to switch as the outcome 

variable. The outputs pointed out that the 

VIF values were entirely lower than 10, and 

no significant multicollinearity was detected.

5. Hypothesis Testing and Model 
Fitting

The model fit is shown in Table 9. RMSEA 

is least affected by sample size (Hu et al., 

1995). RMSEA values fall between 0.0 and 

0.05 indicating a very tight fit, then a 

reasonable fit will be a value less than 0.08, 

whereas a value higher than 0.08 is a poor 

fit (Browne and Cudeck, 1993). In this study 

RMSEA index value is 0.054, which fell into 

the reasonable range of fitting. The fitting 

indices of the models are all up to the 

standard, and the models fit well. 

In this study, AMOS 21.0 and PROCESS 

v3.3 were used to test this study’s 

hypothesis. The outputs of the model are 

shown below (Fig 2). The outcomes of the 

test revealed that, among all the hypotheses, 

only hypothesis H1 was not supported, the 

Table 8. Discriminant Validity Analysis

　 PR ID PV ATT SC SI VIF

PR 0.829 　 　 　 　 　 1.415

ID -0.676*** 0.854 　 　 　 　 1.518

PV -0.32*** 0.625*** 0.775 　 　 　 1.322

ATT -0.354*** 0.52*** 0.472*** 0.779 　 　 1.497

SC 0.745*** -0.411*** -0.331*** -0.374*** 0.839 　 1.306

SI -0.742*** 1.111*** 0.792*** 0.755*** -0.732*** 0.826

Notes: Square root of AVE value. *** P<0.001; ** P<0.01; * P<0.05

Table 9. Model Fit 

Fitting Index Recommended Value Fitting Result

CMIN - 576.826

DF - 309

CMIN/DF <3 1.867

RMSEA <0.08 0.054

GFI >0.80 0.870

AGFI >0.80 0.841

PGFI >0.05 0.712

NFI >0.90 0.902

RFI >0.80 0.889

IFI >0.90 0.952

TLI >0.90 0.945

CFI >0.90 0.952
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p-value was higher than 0.05, and the rest 

were supported with a level of P less than 

0.05. In addition, the explained variance of 

switching willingness is 62.7%, and the 

explained variance is relatively high, 

indicating that this model is appropriate to 

reflect the whole process of user switching 

willingness.

The hypothesis testing within this research 

is shown in Table 10. Except for H1, the 

other hypotheses were all supported. The 

specific analysis results were as follows:

 In the push effect, Perceived risk 

negatively impacted switching intention 

(standardized coefficient=-0.046, P=0.328>0.05), 

which did not reach statistical significance. 

Therefore, H1 is rejected. This is inconsistent 

with previous findings (Zhang, Y., et al., 

2021), which means that perceived risk does 

not affect users’ willingness to switch. These 

phenomena might be the result of a long 

time of new energy vehicle development. 

and the unprecedented breakthroughs in 

type, technology, and market share all 

reduced users’ perceived risk perception. 

Also, various new energy vehicle brands 

such as Updates and iterations have sprung 

up, which leads to much more options for 

customers. Within the Top 20 worldwide 

new-energy brand sales for 2021, there were 

8 from China, 4 from Germany, 3 from 

Europe, 2 from America, 2 from Korea, and 

Fig. 2. Hypotheses Test Results



86  무역학회지 제47권 제6호 (2022년 12월)

1 from Japan (CleanTechnica, 2021). We can 

see that Chinese brands account for 40% of 

the total which indicated that Chinese people 

have more and wider choices among the 

existing domestic car brands. Kircova, I and 

Esen, E (2018) argue that corporate 

reputation has a positive impact on both 

customer intentions and outcomes. 

According to incomplete statistics, since 

2020, Tesla has had five brake failure 

scandals in China. In 2022, the US National 

Highway Traffic Safety Administration 

(NHTSA) launched an investigation into 

Tesla’s “ghost brake” incident (CNBC, 2022). 

However, the scandal and investigation did 

not cause any impact or fluctuation on 

Tesla’s sales. In 2021, Tesla’s cumulative 

deliveries in China will be approximately 

321,000 vehicles, an increase of 

approximately 133% compared to 

approximately 137,000 vehicles in 2020. %. 

The total sales in the first eleven months of 

2022 will be 554,000 vehicles, a year-on-year 

increase of 72.5% (CPCA, 2022). This result 

confirms that even if the company’s scandals 

lead to perceived danger, it will still not 

affect the willingness of Chinese users to 

switch.

 In the pull effect, the greatest influence 

to switch intention was social identity 

(T-Value=6.944), and social identity 

positively affected switching intention 

(standardized coefficient=0.408, P=0.000). 

This is consistent with previous discoveries 

(Zhou, T., et al., 2021). The greater the 

user’s social identity, the higher the 

willingness to convert. As Grimmer, M (2011) 

mentioned above, the car can represent the 

individual’s image. Buying cars can help 

consumers position themselves in society and 

improve their self-esteem, which greatly 

affects their behavioral decisions. This proves 

that accurate car brand positioning, regular 

contact and continuous use of cars can help 

consumers establish a sense of identity and 

connection with the vehicle, and generate a 

sense of belonging. New energy vehicle 

brands can enhance users’ sense of 

belonging and intimacy by establishing car 

clubs, organizing car fan meetings, or 

encouraging like-minded users to 

communicate and share information online or 

offline. Establish social identity and social 

positioning faster, so as to improve their 

self-esteem and achieve the purpose of 

decision-making. The research discovers that 

perceived value considerably increased (+) 

the likelihood of switching intention 

(standardized coefficient=0.229, P=0.000). 

Therefore, the greater the user’s perception, 

the higher the switching intention. This is 

consistent with the discover from Ghazali, E. 

M., et al., (2020). This meant that high 

perceived value can effectively increase 

users’ switching intention. With social 

progress and development, automobiles have 

become one of the daily necessities. In 2021, 

global automobile sales were 82.6848 million 

units, increasing 4.96% over the previous 

year (OICA, 2022). The demand for 

automobiles has increased significantly, 

followed by the depletion of oil resources 

and the global warming situation as well as 

the problem of rising oil prices has caused 

miserable users of oil vehicles. New energy 

vehicles offer more intuitive benefits than 

fuel vehicle (Egbue, O and Long, S, 2012). 

For example, carbon emission reduction and 

the promotion of renewable energy (Lopes, 

M. M., et al., 2014). Strengthening public 

awareness is also one of the main advantages 

of new energy vehicles, such as expanding 

the publicity of environmental protection, 

energy saving, air pollution reduction, cost 

reduction, carbon emission reduction, 

renewable energy promotion and so on. 
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Relevant government departments and 

automobile enterprises jointly promote online 

and offline through multi-channels such as 

multimedia, electronic platforms, urban LED 

advertising screens, so as to enhance users’ 

value perception, increase users’ willingness 

to switch, and accelerate the process of the 

era from fuel vehicles to new energy 

vehicles.

 Within the mooring effect, attitude 

toward switching positively affected 

switching intention (standardized 

coefficient=0.248, P=0.000). As the attitude 

toward switching goes more positive, the 

switching intention will be greater. 

Conversely, when the attitude toward 

switching is more negative, the switching 

intention gets lower. This is also consistent 

with the discovery from Hussain, S., et al., 

(2022). The attitude toward switching and 

switching intentions significantly affect each 

other (Ajzen., et al., 2018). This means that 

actively promoting the conversion attitude of 

users is conducive to increasing the 

conversion intention, and how to improve 

the conversion attitude and avoid negative 

attitudes is very important. Relevant auto 

brand owners should avoid large-scale 

accidents that damage corporate reputation 

and operations, and maintain a good brand 

image. Instead they can use active donation 

to international large-scale events, actively 

rescue public events, etc. to improve social 

favorability, and change inherent stereotypes 

from all aspects of product quality, product 

features, corporate image, social image, and 

marketing methods, to improve conversion 

attitudes and reduce the generation of 

negative attitudes. Last but not the least, 

switching cost negatively affected switching 

intention (standardized coefficient=-0.180, 

P=0.000). This is congruent with what was 

found in earlier findings (Lin CL., et al., 

2021; Cheng, S., et al., 2019; Chen, Y. H., 

et al., 2018). This result is also consistent 

with the idea from Liao, Y. W., et al., (2019) 

which is high switching costs hinder the 

switching intention. When the perceived 

switching cost of users is greater, the 

switching intention will be less. Conversely, 

the less cost to switch will lead to switching 

intention be greater. In this regard, the 

government can introduce corresponding 

subsidy policies, such as vehicle purchasing 

subsidies, vehicle maintenance subsidies and 

household charging station construction 

subsidies, etc. Optimizing the existing 

policies and regulations and expanding the 

coverage of charging stations. In addition, 

new energy vehicle developers can reduce 

the drawbacks of existing new energy 

vehicles by increasing the range of existing 

products, adding intelligent/humanized 

functions, improving the charging speed, 

reducing the charging loss, and developing 

corresponding remedies when there is little 

or no power, to reduce the switching cost of 

users and enhance their willingness to 

switch.

 The moderating influence from the 

mooring effect has been verified (Chang, H. 

H., et al., 2017; Liu, J., & Lee. J, 2020). In 

this study, P values were all less than the 

significance level (0.05), which indicated 

statistically significant. Therefore, the 

research hypothesis was supported. 

Switching attitudes and switching costs 

moderated the connection within the 

push/pull effect and switching intention, 

which was supported by previous research 

discoveries (Chen, Y. H., et al., 2018; Chang, 

I. C., et al., 2014; Chang, H. H., et al., 

2017). This means that the more negative the 

switching attitude, the higher the switching 

cost, and the more negative the link between 

the push-pull effect and switching intention. 
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On the contrary when the switching attitude 

is more positive, the switching cost is lower, 

and the connection between the push-pull 

effect and switching intention is stronger.

This study also found the purchase 

experience had a significant moderating 

influence. This is well-supported by the 

findings from previous research (Song, Y. J., 

& Lee, Y, 2020; Byoungho, Jin. and Jin Yong, 

Park, 2006; Hernández, B., et al., 2010; 

Campo, K and E. Breugelmans, 2015; Han, 

S. J., & Kang. S, 2016; Sung Haengnam, Kim, 

Wonjong and Jae-Ik Shin, 2016). P values 

were all 0.00 less than 0.05 (significance 

level), which reveals the remarkable 

variations existed between the various groups 

The difference test is shown in Table 11. As 

we can see from the average value of each 

group, the influence of perceived risk and 

switching cost is significantly greater than 

Table 10. Results of Hypotheses Testing

SD-SEM Path Analysis (Main Effect)

Path Estimate Std.Est S.E. C.R. P Result

H1 SI <- PR -0.04 -0.046 0.044 -0.98 0.328 Not Supported

H2 SI <- ID 0.439 0.408 0.063 6.944 *** Supported

H3 SI <- PV 0.314 0.229 0.08 3.939 *** Supported

H4 SI <- ATT 0.347 0.248 0.075 4.639 *** Supported

H5 SI <- SC -0.19 -0.180 0.049 -3.802 *** Supported

Mooring Effect Moderator Effect (Attitude Toward Switching)

Path β SE T P
95% CI

Result
Lower Upper

H6a SI <- PR 0.3092 0.0357 8.6581 0.000 0.2389 0.3794 Supported

H6b SI <- ID -0.1816 0.0325 -5.5848 0.000 -0.2456 -0.1176 Supported

H6c SI <- PV -0.2723 0.0423 -6.4315 0.000 -0.3556 -0.1890 Supported

H6d SI <- SC 0.2464 0.0342 7.2032 0.000 0.1790 0.3137 Supported

Mooring Effect Moderator Effect (Switching Cost)

Path β SE T P
95% CI

Result
Lower Upper

H7a SI <- PR -0.0715 0.0274 -2.6154 0.009 -0.1254 -0.0177 Supported

H7b SI <- ID 0.1159 0.0246 4.7180 0.000 0.0676 0.1643 Supported

H7c SI <- PV 0.2269 0.0325 6.9742 0.000 0.1629 0.2910 Supported

H7d SI <- ATT 0.2464 0.0342 7.2032 0.000 0.1790 0.3137 Supported

Dummy Variables Moderator Effect (Purchasing Experience)

Path β SE T P
95% CI

Result
Lower Upper

H8a SI <- PR 0.1982 0.0940 2.1087 0.0358 0.0132 0.0383 Supported

H8b SI <- ID -0.3358 0.1050 -3.1973 0.0015 -0.5425 -0.1291 Supported

H8c SI <- PV -0.4450 0.1280 -3.4766 0.0006 -0.6969 -0.1931 Supported

H8d SI <- ATT -0.7816 0.1231 -6.3498 0.000 -1.0239 -0.5393 Supported

H8e SI <- SC 0.2691 0.0951 2.8296 0.0050 0.0819 0.4563 Supported

Notes: Subordination variable: Switching Intention; Bootstrapping = 5000
*** P<0.001; ** P<0.01; * P<0.05
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that of the group with purchase experience, 

while the group with purchase experience is 

significantly more affected by social identity, 

perceived value, attitude toward switching 

and switching intention than the group 

without purchase experience. According to 

the research results, new energy vehicle 

brand owners formulate corresponding brand 

development strategies for groups with and 

without purchase experience. Start with 

group differences to avoid wasting 

unnecessary time and energy, and penetrate 

the market faster. Develop relevant measures 

based on perceived risk and switching costs 

for groups with no purchasing experience, 

and formulate market development strategies 

for groups with purchasing experience based 

on social identity, perceived value, switching 

attitude, and willingness to switch.

Ⅴ. Conclusion

This study was performed based on the 

PPM-model, focusing on car users in China, 

analyzing the influence of perceived risk, 

social identity, perceived value, switching 

attitude, and switching cost on car users’ 

willingness to switch. The results showed 

that in addition to perceived risk and 

switching cost, social identity, perceived 

value and switching attitude all have positive 

and significant influences on users’ 

willingness to switch, and that users’ 

purchasing experience has significant 

differences. Different from previous studies 

on the influence of new energy vehicle 

purchase behavior based on perceived risk 

theory (Shu, T. et al., 2022), planned 

behavior theory （Wang, Z. et al., 2017; Du, 

H. et al., 2018), and technology acceptance 

model (Wang, Z. et al., 2017; Wang, R. et 

al., 2021; Li, J. et al., 2020). The theoretical 

significance of this question lies in combining 

the application of the PPM model. Its 

practical significance is providing feasible 

suggestions for the new energy automobile 

industry to meet users’ expectations, playing 

a guiding and reference role for the 

subsequent development of new energy 

vehicles, and promoting the ban of the sale 

of gasoline vehicles and the sustainable 

development of new energy vehicles.

 Even though this study produced certain 

research findings, there are still limitations 

that require more advancement and studied 

in the follow-up study. The first limitation is 

the research object only included Chinese 

users, due to the data was only gathered 

within China. Therefore, that is necessary to 

conduct global surveys and comparative 

studies in the future, which can further 

Table 11. T Testing

Item None（N=187） Have（N=106） T P F
95% CI

Lower Upper

PR 4.4321±1.45921 3.4113±1.34627 5.915 0.00 0.528 0.6811 1.36043

ID 4.8253±1.27859 5.5881±0.90097 -5.956 0.00 15.862 -1.01484 -0.51064

PV 5.4305±0.99419 5.8939±0.82372 -4.286 0.00 5.556 -0.67629 -0.25049

ATT 5.5037±0.9491 5.8981±0.84188 -3.677 0.00 7.704 -0.60565 -0.18309

SC 3.9906±1.44067 3.2925±1.25189 4.340 0.00 6.70 0.38129 1.01509

SI 5.1105±1.33746 6.0016±0.54457 -8.014 0.00 75.287 -1.10997 -0.67214
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validate and strengthen the research findings. 

Secondly, according to the sample structure, 

female users (59.4% of all respondents) and 

company employees (71.3% of all 

respondents) were more open to taking part 

in the research, which also leads to the 

over-representation of female and company 

employees in the sample. Therefore, efforts 

should be made to alleviate this difficulty and 

reduce the problem of imbalanced user ratios 

throughout the data collection phase of 

future surveys. The model also needs to be 

expanded further. Based on the PPM-model, 

this research started from the PPM-model, 

proposed relevant factors, and studied the 

switching intention for the car users. 

However, the factors proposed in this 

research model were limited. In subsequent 

research, we can enrich the PPM model by 

adding independent and dependent variables 

such as subjective norm, mental inertia, 

switching behavior, etc. and adding 

adjustment factors such as gender and age.

References

Abdulrazak, S. and F. Quoquab (2018), “Exploring Consumers’ Motivations for Sustainable Consumption: 
a Self-Deterministic Approach”,  Journal of International Consumer Marketing, 30(1), 14-28.

Ajzen, I., M, Fishbein., S, Lohmann. and D. Albarracín (2018), “The Influence of Attitudes on Behavior”, 
The Handbook of Attitudes, 197-255.

Andrade, E. B (2005), “Behavioral Consequences of Affect: Combining Evaluative and Regulatory 
Mechanisms”, Journal of Consumer Research, 32(3), 355-362.

Awaluddin, I. and W. Hamid (2019), “Interaction of Social Identity, Empathy and Planned Behavior Theories 
to Understand Domestic Product Purchasing Intention”, Problems and Perspectives in Management, 
(17, Iss. 1), 95-102.

Bagozzi, R. P. and Y. Yi (1988), “On the Evaluation of Structural Equation Models”, JAMS 16, 74–94.
Bansal, H. S., S. F. Taylo., and Y. S. James (2005), “Migrating” to New Service Providers: Toward a 

Unifying Framework of Consumers’ Switching Behaviors”,  Journal of the Academy of Marketing 
Science, 33(1), 96–115.

Bauer, R. A (1960), “Consumer Behavior as Risk-Taking, Dynamic Marketing for Changing World”, 
American Marketing Association, Chicago, 389-398. 

Blut, M., S. E. Beatty., H. Evanschitzky., and C. Brock (2014), “The Impact of Service Characteristics 
on the Switching Costs–Customer Loyalty Link”, J. Retail. 90(2), 275–290.

Brown, S. P. and D. M. Stayman (1992), “Antecedents and Consequences of Attitude Toward the ad: 
A Meta Analysis”, Journal of Consumer Research, 19(1), 34-51.

Browne, M. W. and R. Cudeck (1993), “Alternative Ways of Assessing Model Fit”, In K. A. Bollen and 
J. S. Long (Eds.), Testing Structural Equation Models, pp.136-162, Newbury Park, CA: Sage.

Burnham, T. A., J. K. Frels., and V. Mahajan (2003), “Consumer Switching Costs: A Typology, Antecedents, 
and Consequences”, Journal of The Academy of Marketing Science, 31, 109 



A Study on User Conversion Intention to Electric Vehicle Using Push-Pull-Mooring Model  91

Byoungho, Jin. and Jin. Yong. Park (2006), “The Moderating Effect of Online Purchase Experience on 
the Evaluation of Online Store Attributes and the Subsequent Impact on Market Response Outcomes”, 
in NA - Advances in Consumer Research Volume 33, eds. Connie Pechmann and Linda Price, 
Duluth, MN : Association for Consumer Research, Pages: 203-211.

Campo, K. and E. Breugelmans (2015), “Buying Groceries in Brick and Click Stores: Category Allocation 
Decisions and the Moderating Effect of Online Buying Experience”, Journal of Interactive Marketing 
31, 63-78.

Cenfetelli, R. T. and G. Bassellier (2009), “Interpretation of Formative Measurement in Information Systems 
Research”, MIS Quarterly, 33(4), 689–707.

Chang, H. H., K. H. Wong. and S. Y. Li (2017), “Applying Push-Pull-Mooring to Investigate Channel 
Switching Behaviors: M-Shopping Self-Efficacy and Switching Costs as Moderators”, Electronic 
Commerce Research and Applications, 24, 50-67.

Chang, I. C., C. C. Liu., and K. Chen (2014), “The Push, Pull and Mooring Effects in Virtual Migration 
for Social Networking Sites”, Information Systems Journal, 24(4), 323-346.

Chao, M. C., M. H. Hsu. and E. T. G. Wang (2006), “Understanding Knowledge Sharing in Virtual 
Communities: An Integration of Social Capital and Social Cognitive Theories”, Decision Support 
Systems, 42(3), 2006, 1872-1888. 

Chen, K., C. R. Ren., R. Gu. and P. D. Zhang (2019), “Exploring Purchase Intentions of New Energy 
Vehicles: From the Perspective of Frugality and the Concept of “Mianzi”, Journal of Cleaner 
Production 230, 700-708.

Chen, Y. H. and C. J. Keng (2018), “Utilizing the Push-Pull-Mooring-Habit Framework to Explore Users’ 
Intention to Switch from Offline to Online Real-Person English Learning Platform”, Internet 
Research.

Cheng, S., S. J. Lee. and B. Choi (2019), “An Empirical Investigation of Users’ Voluntary Switching 
Intention for Mobile Personal Cloud Storage Services Based on the Push-Pull-Mooring Framework”, 
Computers in Human Behavior, 92, 198-215.

Chin, W. W. (1998), “The Partial Least Squares Approach to Structural Equation Modeling”, Modern Methods 
for Business Research, 2, 295-336.

Chiu, H. C., Y. C. Hsieh., J. Roan., K. J. Tseng. and J. K. Hsieh (2011), “The Challenge for Multichannel 
Services: Cross-Channel Free-Riding Behavior”, Electronic Commerce Research and Applications 
10(2), 268-277.

Chou, S. Y., G. C. Shen., H. C. Chiu. and Y. T. Chou (2016), “Service Providers’ Strategy: Understanding 
Customers’ Switching and Free-Riding Behavior”, Journal of Business Research 69(6), 2226-2232.

Cocosila, M. and H. Trabelsi (2016), “An Integrated Value-Risk Investigation of Contactless Mobile Payments 
Adoption”, Electron. Commer. Res. Appl. 20, 159–170. 

Cox, D. F. (1967) Risk Taking and Information Handling in Consume Behavior. 6, No. 1.
Dash, G. and J. Paul (2021). “CB-SEM vs PLS-SEM Methods for Research in Social Sciences and 

Technology Forecasting.”, Technological Forecasting and Social Change 173, 121092.
Du, H., D. Liu., B. K. Sovacool, Y. Wang., S. Ma. and R. Y. M. Li (2018), “Who Buys New Energy 

Vehicles in China? Assessing Social-Psychological Predictors of Purchasing Awareness, Intention, 
and Policy”, Transportation Research Part F: Traffic Psychology and Behavior 58, 56-69.

Deaux, K., A. Reid., K. Mizrahi. and D. Cotting (1999), “Connecting the Person to the Social: The Functions 



92  무역학회지 제47권 제6호 (2022년 12월)

of Social Identification”, In Tyler, T. R., Kramer, R. M., John, O. P. (Eds.), The Psychology 
of The Social Self,  91–113, Mahwah, NJ: Erlbaum.

Egbue, O. and S. Long (2012), “Barriers to Widespread Adoption of Electric Vehicles: An Analysis of 
Consumer Attitudes and Perceptions”, Energy Policy, 48, 717-729.

Fishbein, M. and I. Ajzen. (1980). “Belief, Attitude, Intention and Behavior: An Introduction to Theory 
and Research”, Philosophy & Rhetoric, 41(4), 842-844. 

Flint, D. J., R. B. Woodruff. and S. F. Gardial (1997), “Customer Value Change in Industrial Marketing 
Relationships: A Call for New Strategies and Research”, Industrial Marketing Management 26(2), 
163-175.

Fornell, C. and D. F. Larcker (1981), “Evaluating Structural Equation Models with Unobservable Variables 
and Measurement Error”, Journal of Marketing Research, 18(1), 39–50.

Gale, B., B. T. Gale. and R. C. Wood. (1994), “Managing Customer Value: Creating Quality and Service 
That Customers Can See”, New York, NY: Simon and Schuster.

Ghazali, E. M. E. Y. L. Ngiam. and D. S. Mutum (2020), “Elucidating the Drivers of Residential Mobility 
and Housing Choice Behavior in A Suburban Township Via Push–Pull–Mooring Framework”, 
Journal of Housing and the Built Environment 35(2), 633-659.

Grimmer, M. (2011). Symbolic Consumption and Consumer Identity: An Application of Social Identity 
Theory to Car Purchase Behaviour.

Zhimin, Guan. Zhongpeng, Cao. and Jin. Tao (2016), “Empirical Study of the Role of Government Support 
and Success Factors in Industry-University-Institute Cooperation”, Chinese Education & Society 
49(3), 166-181.

Hair, Jr., J. F., W. C. Black., B. J. Babin. and R. E. Anderson (2009), “Multivariate Data Analysis”, 
7th Edition, Prentice Hall, Upper Saddle River, 761.

Han, S. J. and S. R. Kang (2016), “The Effect of Regulatory Focus on the Consumer Trust to a Web 
Site: Moderating Effect of Consumers’ Purchasing Experience Toward Online Shopping”, Journal 
of Information Technology Applications and Management, 23(4), 101–116.

Hernández, B., J. Jiménez. and M. J. Martín (2010), “Customer Behavior in Electronic Commerce: The 
Moderating Effect of E-Purchasing Experience”, Journal of Business Research 63(9), 964-971.

Hsieh, J., Y. Hsieh., H. Chiu. and Y. Feng (2012), “Post-Adoption Switching Behavior for Online Service 
Substitutes: A Perspective of the Push-Pull-Mooring Framework”, Comput. Hum. Behav., 28, 
1912-1920.

Higueras-Castillo, E., S. Molinillo., J. A. Coca-Stefaniak. and F. Liébana-Cabanillas (2019), “Perceived 
Value and Customer Adoption of Electric and Hybrid Vehicles”, Sustainability 11(18), 4956.

Hsieh, J. K., Y. C. Hsieh., H. C. Chiu. and Y. C. Feng (2012), “Post-Adoption Switching Behavior for 
Online Service Substitutes: A Perspective of the Push–Pull–Mooring Framework”, Comput. Hum. 
Behav. 28(5), 1912–1920.

Hsu, C. L. and J. C. C. Lin (2015), “What Drives Purchase Intention for Paid Mobile Apps?–An Expectation 
Confirmation Model with Perceived Value”, Electronic Commerce Research and Applications, 14(1), 
46-57.

Hu, L. T., P. M. Bentler. and R. H. Hoyle. (1995), “Structural Equation Modeling: Concepts, Issues, and 
Applications”, Evaluating Model Fit, 54, 76-99.

Hussain, S., Pi-Shen. Seet., Maria. Ryan., Mohammad. Iranmanesh., Helen. Cripps. and Abdul. Salam (2022), 



A Study on User Conversion Intention to Electric Vehicle Using Push-Pull-Mooring Model  93

“Determinants of Switching Intention in the Electricity Markets - An Integrated Structural Model 
Approach”, Journal of Retailing and Consumer Services 69, 103094.

Jacob, Jacoby. and Leon. B. Kaplan (1972), “The Components of Perceived Risk”, in SV - Proceedings 
of the Third Annual Conference of the Association for Consumer Research, eds. M. Venkatesan, 
Chicago, IL: Association for Consumer Research, 382-393. 

Jiang, S., N. Jotikasthira. and R. Pu (2022), “Toward Sustainable Consumption Behavior in Online Education 
Industry: The Role of Consumer Value and Social Identity”, Front Psychol. Apr 7;13:865149.

Jones, M. A., K. E. Reynolds., D. L. Mothersbaugh. and S. E. Beatty (2007), “The Positive and Negative 
Effects of Switching Costs on Relational Outcomes”, Journal of Service Research, 9(4), 335–355.

Kircova, I. and E. Esen (2018). The Effect of Corporate Reputation on Consumer Behaviour and Purchase 
Intentions. Management Research and Practice, 10(4), 21-32.

Kaiser, H .F. (1974), “An index of Factorial Simplicity”, Psychometrika 39, 31–36.
Kang, K., T. Wang., S. Chen. and Y. S. Su (2021), “Push-Pull-Mooring Analysis of Massive Open Online 

Courses and College Students During the COVID-19 Pandemic”, Frontiers in Psychology, 12, 
755137.

Kim, Moon-Koo., Jeesun. Oh., Jong-Hyun. Park. and Changlim. Joo (2018). “Perceived Value and Adoption 
Intention for Electric Vehicles in Korea: Moderating Effects of Environmental Traits and Government 
Supports”, Energy 159: 799-809.

Kotler, P. (1997), “Marketing Management: Analysis, Planning, Implementation, and Control”, 9th Edition, 
Prentice Hall, Upper Saddle River. 738 

Lopes, M. M., F. Moura. and L. M. Martinez (2014), “A Rule-Based Approach for Determining the Plausible 
Universe of Electric Vehicle Buyers in the Lisbon Metropolitan Area”, Transportation Research 
Part A: Policy and Practice, 59, 22-36.

Liao, Y. W., Y. M. Huang., S. H. Huang., H. C. Chen. and C. W. Wei (2019), “Exploring the Switching 
Intention of Learners on Social Network-Based Learning Platforms: A Perspective of the Push–Pull–
Mooring Model”, Eurasia Journal of Mathematics, Science and Technology Education, 15(9), 
em1747.

Lai, Jung. Yu., Sutapa, Debbarma. and Khire, Rushikesh, Ulhas (2012), “An Empirical Study of Consumer 
Switching Behavior Towards Mobile Shopping: A Push-Pull-Mooring Model”, Int. J. Mob. Commun. 
10(4), 386–404.

Lin, C. L., Y. Q. Jin., Q. Zhao., S. W. Yu. and Y. S. Su (2021), “Factors Influence Students’ Switching 
Behavior to Online Learning under COVID-19 Pandemic: A Push–Pull–Mooring Model Perspective”, 
Asia-Pacific Edu Res. 30(3), 229–45.

Lin, X., S. W. Chien., C. W. Hung., S. C. Chen and A. Ruangkanjanases (2021), “The Impact of Switching 
Intention of Telelearning in COVID-19 Epidemic’s Era: The Perspective of Push-Pull-Mooring 
Theory”, Front Psychol. Jul 28;12:639589.

Liu, J. and J. Lee (2020), “Factors Analysis Influencing the Switching Intention of Chinese Mobile Games 
based on Push-Pull-Mooring Model”, Journal of Information Technology Applications and 
Management, 27(5), 49–68.

Li, Jizi., Yuping. Zhou., Dengke. Yu. and Chunling. Liu (2020), “Consumers’ Purchase Intention of New 
Energy Vehicles: Do Product-Life-Cycle Policy Portfolios Matter?” Sustainability 12(5), 1711.

Lee, S. H. and S. C. Jeong (2021), “The Impact of Perceived Risks and Switching Costs on Switching 



94  무역학회지 제47권 제6호 (2022년 12월)

Intention to Cloud Services: Based on PPM Model”, The Journal of Information Systems, 30(3), 
65–91.

Morgan, M, S. and C. S. Dev (1994), “An Empirical Study of Brand Switching for a Retail Service”, 
Journal of Retailing, 70(3), 267-282.

Mehmet, Cem. Bölen. (2020), “From Traditional Wristwatch to Smartwatch: Understanding the Relationship 
between Innovation Attributes, Switching Costs and Consumers’ Switching Intention”, Technology 
in Society, 63, 101439. 

Murali, S., S. Pugazhendhi. and C. Muralidharan (2016), “Modeling and Investigating The Relationship 
of After Sales Service Quality with Customer Satisfaction, Retention, and Loyalty–A Case Study 
of Home Appliances Business”, Journal of Retailing and Consumer Services, 30, 67–83.

Nguyen, T. H. N., Q. J. Yeh. and C. Y. Huang (2022), “Understanding Consumer’ Switching Intention 
Toward Traceable Agricultural Products: Push‐Pull‐Mooring Perspective”, International Journal of 
Consumer Studies, 46(3), 870-888.

Nimako, S. and B. Ntim (2013), “Construct Specification and Misspecification within the Application of 
Push-Pull-Mooring Theory of Switching Behavior”, Journal of business and management sciences 
1, 83-95.

Nimako, S. G. and K. G. Winneba (2012), “Consumer Switching Behavior: A Theoretical Review and 
Research Agenda”, Research Journal of Social Science and Management, 2(3), 74-85.

Nunally, J. C (1994), Psychometric Theory New York: McGraw- Hill. 261-262.
Paula, F. D. O. and J. F. D. SILVA (2020), “The Impact of Different Types of Innovation and Governmental 

Support in the Performance of Firms: The Case of Central and Eastern Europe manufacturing SMEs”, 
Cadernos Ebape. Br, 17, 923-939.

Peter, J. P. and L. X. Tarpey (1975), “A Comparative Analysis of Three Consumer Decision Strategies”, 
Journal of Consumer Research, 2(1), 29-37. 

Ringle, C. M., S. Wende. and J. M. Becker (2015), SmartPLS 3. SmartPLS GmbH, Boenningstedt. 
Seo, S., K. Kim. and J. Jang (2018), “Uncertainty Avoidance as A Moderator for Influences on Foreign 

Resident Dining Out Behaviors”, International Journal of Contemporary Hospitality Management.
Nimako, S. G. and B. A. Ntim (2013), “Construct Specification and Misspecification within the Application 

of Push-Pull-Mooring Theory of Switching Behavior”, Journal of Business and Management 
Sciences, 1(5), 83-95. 

Song, Y. J. and Y. Lee (2020). “Perceived Service Quality through Cognitive Communion of Social Live 
Streaming Service (SLSS) of Fashion Product and Moderating Effect of Purchasing Experience”, 
Journal of the Korean Society of Clothing and Textiles. 

Su, J. (2022), “Research on the Impact of Automobile Exhaust on Air Pollution”, In 2022 International 
Conference on Urban Planning and Regional Economy (UPRE 2022), 497-501, Atlantis Press.

Srite, M. and E. Karahanna (2006). “The Role of Espoused National Cultural Values in Technology 
Acceptance”, MIS quarterly, 679-704.

Sung, Haengnam., Wonjong. Kim and Jae-Ik. Shin (2016), “A Study on the Impact of Social Network 
Characteristics on Purchase Intention of Social Shopping : The Moderating Effects of Gender and 
Purchase Experience”, The Journal of Internet Electronic Commerce Research, 16(4), 273-291.

Sweeney, J. C. and G. N. Soutar (2001), “Consumer Perceived Value: The Development of A Multiple 
Item Scale”, Journal of Retailing 77(2), 203-220.



A Study on User Conversion Intention to Electric Vehicle Using Push-Pull-Mooring Model  95

Shu, Tao., Zhiyi. Wang., Ling. Lin., Huading. Jia. and Jixian. Zhou (2022), “Customer Perceived Risk 
Measurement with NLP Method in Electric Vehicles Consumption Market: Empirical Study from 
China”, Energies 15(5), 1637.

Tajfel. H, and J. Turner (1979), “An Integrative Theory of Intergroup Conhlict”, Social Psychology of 
Intergroup Relations.33, 94-109. 

Tajfel, H., and J. C. Turner. (1979). An integrative theory of intergroup conflict. W. G. Austin; S. Worchel 
(Eds). The social psychology of intergroup relations. Monterey, CA: Brooks/Cole. 33–47.

Turner, J. C. and K. J. Reynolds. (2010) The Story of Social Identity. In: Postmes, T. and Branscombe, 
N., Eds., Rediscovering Social Identity: Core Sources, Psychology Press, New York, 13-32.

Wang, S., Jing. Wang., Jun. Li., Jinpeng. Wang. and Liang. Liang (2018), “Policy Implications for Promoting 
the Adoption of Electric Vehicles: Do Consumer’s Knowledge, Perceived Risk and Financial 
Incentive Policy Matter?” Transportation Research Part A: Policy and Practice 117, 58-69.

Wang, Z., Chenyao.Zhao., Jianhua.Yin. and Bin. Zhang (2017), “Purchasing intentions of Chinese citizens 
on new energy vehicles: How should one respond to current preferential policy?” Journal of Cleaner 
Production 161, 1000-1010.

Wang, R., Xueyan. Zhao., Weijun. Wang. and Lu. Jiang (2021), “What factors affect the public acceptance 
of new energy vehicles in underdeveloped regions? A case study of Gansu Province, China”, Journal 
of Cleaner Production 318, 128432.

Wu, K.; J. Vassileva. and Y. Zhao (2017), “Understanding Users’ Intention to Switch Personal Cloud Storage 
Services: Evidence From the Chinese Market”, Computers in Human Behavior, 68, 300–314. 

Xu, Heng., Jingru, Wang., Zhaodan, Tai. and Hao-Chiangkoong, Lin (2021), “Empirical Study on the Factors 
Affecting User Switching Behavior of Online Learning Platform Based on Push-Pull-Mooring 
Theory”, Sustainability. 13(13), 7087. 

Yoon, C. and D. Lim (2021), “Customers’ Intentions to Switch to Internet-Only Banks: Perspective of 
the Push-Pull-Mooring Model”, Sustainability 13(14), 8062.

Zhang, Yaqing., Hee-Kyun, Oh. and Chung. Hun. Lee (2021), “Understanding Consumer Switching Intention 
of Peer-to-Peer Accommodation: A Push-Pull-Mooring Framework”, Journal of Hospitality and 
Tourism Management 49, 321-330.

Zhang, K. Z. K., C. M. K. Cheung. and M. K. O. Lee (2012), “Online Service Switching Behavior: The 
Case of Blog Service Providers”, Journal of Electronic Commerce Research, 13, (3), 184-197.

Zhou, T,. X. Lin. and S. D (2021), “Research on the Switching Behavior of Social Media Users Based 
on PPM Model”, Information Science, 39(02), 114-119.

Zhou, F. (2001), “Marketing (市場營銷學)”, National University of Defense Technology Press.
周濤, 林曉靖, 鄧勝利 (2021). 基於PPM模型的社交媒體用戶轉移行爲研究. 情報科學, 39(02), 114-119.
Cui Dongshu from the Passenger Association (2022), China will account for 59% of the world’s new 

energy vehicles in the first half of 2022. Available from https://wallstreetcn.com/articles/3666277
CPCA (2022), Available from http://data.cpcaauto.com/ManRank
CNBC (2022). Tesla phantom-braking complaints spur federal probe. Available from 

https://www.cnbc.com/2022/02/17/tesla-phantom-braking-complaints-elicit-nhtsa-investigation.html
Central People’s Government of the People’s Republic of China (2022), The number of new energy vehicles 

in the country has exceeded 10 million. Available from 
http://www.gov.cn/xinwen/2022-07/06/content_5699597.htm



96  무역학회지 제47권 제6호 (2022년 12월)

Ministry of Industry and Information Technology of the People’s Republic of China (2022), <Regulations 
on the Administration of New Energy Vehicle Manufacturers and Products Access>. Available 
from https://www.miit.gov.cn/jgsj/zbes/gzdt/art/2020/art_2d0113f95d7f4bdbb96a4d05904bc957.html

OICA (2022), 2019–2021 Global Sales Statistics. Available from 
https://www.oica.net/category/sales-statistics/

The People’s Government of Hainan Provincial (2022), Notice of the People’s Government of Hainan 
Province on Printing and Distributing the Implementation Plan for Carbon Peak in Hainan Province. 
Available from 
https://www.hainan.gov.cn/hainan/zmghnwj/202208/6c5d8bad000c479582fc3c51a39999b8.shtml


