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Examining customer purchase decision towards
battery electric vehicles in Vietham market:

A combination of self-interested and
pro-environmental approach

Trong Truong Hoang*, Thu Huong Pham? and Thi Minh Hien Vu!

Abstract: This research aims at examining determinants of battery electric vehicle
(BEV) purchase in Vietham market from both self-interested and pro-environmental
perspectives. Data collected from 200 BEV drivers show that purchase intention is
positively affected by self-interested factors such as performance expectancy, effort
expectancy and facilitating conditions. Additionally, intention could be shaped by
personal norm, which is influenced by awareness of consequences and ascription of
responsibility. Finally, intention is a reliable predictor of purchase behavior, and the
relationship is moderated by personal innovativeness. This research provides various
theoretical and practical implications to enhance public acceptance towards BEVs.

Subjects: Consumer Psychology; Marketing Research; Consumer Behaviour

Keywords: electric vehicle; BEV; purchase intention; purchase behavior; UTAUT; NAM

1. Introduction

Global demand for energy is on the rise. Despite a slight drop in 2020 due to the impact of Covid-
19, the energy demand in 2021 is projected to recover and increase by 4.6%, exceeding the pre-
Covid-19 level (International Energy Agency, 2021). Along with the recovery of energy demand, the
amount of CO2 emissions is predicted to reach 33 Gt (International Energy Agency, 2021), which
contributes greatly to climate change, respiratory diseases, and air pollution. Transportation
sector, which is responsible for 7.3 Gt of CO2, is a major source of emission (Statista, 2020). In
an attempt to alleviate the impact of transportation activities on the environment, many Western
governments have taken actions to phase out conventional vehicles and promote electric vehicles
(EV; Hasan, 2021). EVs refer to cars that depend partially or solely on electricity to operate (Adnan
et al,, 2017). EVs can be categorized into 3 types, namely Battery Electric Vehicle (BEV), Hybrid
Electric Vehicle (HEV), and Plug-in Hybrid Electric Vehicle (PHEV; Shalender & Sharma, 2021). In
addition to government initiatives, automobile manufacturers have been switching to sustainable
practices to attract green consumers. For example, Volvo has started using renewable biogas
instead of natural gas for heating its factory in Sweden; it is also promoting a green lifestyle by
offering the market with its mass-produced EVs (Awan, 2011).

In Vietnam, The Prime Minister (2014) has approved the strategy for developing automotive
industry by 2025 in which expanding domestic EV market is one of the top priorities. Nevertheless,
there were no specific objectives related to the number of EVs to be achieved. However, there has
been a positive sign in EV adoption since the end of 2021 when VinFast (the first Viethnamese EV
manufacturer) started delivering 25,000 orders of made-in-Vietnam EVs which is expected to
spring up EV ownership in the country (Nguyen, 2022).

© 2022 The Author(s). This open access article is distributed under a Creative Commons
Attribution (CC-BY) 4.0 license.
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As Vietnam’s EV market is currently in an early stage, examining factors affecting the customer’s
purchase decision is an important task. However, most previous studies paid attention to purchase
intention instead of actual behavior. For example, Xu et al. (2019) reported that attitude, perceived
behavioral control, subjective norm, environmental performance, and monetary policy positively affected
the EV purchase intention of Chinese customers. The research of Nazari et al. (2019) showed that gender,
education, ethnicity, income, and pro-environmental behaviors are associated with the EV purchase
intention in the US. Jreige et al. (2021) found the impact of range, car ownership and cost on purchase
intention. Although intention is a strong indicator of behavior, research on EV purchase should not stop at
purchase intention. This study not only examines determinants of EV purchase intention, but also further
explore the intention-behavior relationship and its moderator. Additionally, early studies usually applied
the Theory of Planned Behavior of Ajzen (1991) to explain EV purchase (Haustein & Jensen, 2018; Liu
et al., 2020; SchmalfuB et al.,, 2017; Xu et al., 2019). However, the TPB model only explains consumer
behaviors from a rational self-interested perspective (Asadi et al., 2021). As EV purchase is an innovation
adoption as well as a pro-environmental behavior, this study proposes to incorporate both self-interested
and pro-environmental motives in order to fully understand customers’ decision. This study is expected
to contribute a comprehensive theoretical basis and empirical evidence in Vietnam market to enrich
current knowledge of EV purchase decision.

2. Literature review

Purchase decision is an important part of customers’ decision-making process, in which the customers
turn their purchase intentions into actual purchase behaviors. In fact, an intention does not always lead
to an actual product choice and this phenomenon is termed as “intention-behaviour gap” in previous
literature (Moghavvemi et al,, 2015). Although intention is an important predictor, greater interest is
placed on actual purchase behavior and factors that moderate the intention-behavior relationship.
Nevertheless, most recent studies related to EV purchase have focused on purchase intention rather
than actual purchase behavior. Various determinants of EV purchase intention have been identified and
they can be categorized into 4 groups, namely demographic, product attribute, supporting conditions
and psychological factors. The effects of demographic factors including age, education, gender, and
income were found in previous research. People expressing high purchase intention towards EVs are
usually young men and have a high level of education as they are highly aware of environmental issues
(Chen et al., 2020; Lu et al., 2020; Nazari et al., 2019). Medium and high income are also positively
associated with EV purchase intention as the price of an EV is higher than a conventional vehicle
(Berneiser et al.,, 2021). In addition, product features such as environmental performance, charging
time, range and cost are important predictors of intention (Haustein & Jensen, 2018; Jreige et al.,
2021; Li et al., 2018; Xu et al,, 2019). She et al. (2017) pointed out that range, reliability, safety, battery
and charging time are the main inhibitors preventing customers from purchasing an EV. Particularly,
many respondents concerned about battery depletion during travel, long charging time, the likelihood of
incidents, and immature technology. Meanwhile, other product features were identified as the drivers of
purchase intention such as ease of use, faster acceleration, and cost savings (Chen et al., 2020). Moreover,
supporting conditions such as policy and infrastructure are also the antecedents of EV purchase inten-
tion. Specifically, purchase subsidies, tax exemptions, preferential insurance policies, bus lane driving
permission, and public parking benefits were found to positively affect EV purchase intention (Kim et al.,
2019; Lu et al., 2020; Xu et al., 2019). Similarly, the availability of charging station and fast charging option
also strengthens EV purchase intention (S¢asny et al., 2018). Regarding psychological factors, attitude,
subjective norm and perceived behavioral control (PBC) were commonly mentioned in earlier research.
A qualitative study conducted by Van Heuveln et al. (2021) found that attitude about EVs drives
customer’s purchase intention and it is formed based on benefit-barrier calculation of EV technical
features. Furthermore, the intention is also shaped by social influence (subjective norm) and customer’s
perception of sufficient ability and resources to use EV (perceived behavioral control). These findings are
also validated in other quantitative studies (Ackaah et al., 2021; Liu et al., 2020; Du et al. (2018). Other
psychological variables in previous research include product knowledge (Kim et al., 2019), environmental
concern (Wang et al.,, 2021), motivation (Rezvani et al., 2018), perceived risk and perception of brand
(Jiang et al., 2021). Only a few studies examined the actual purchase behavior of customers towards EVs.
Afroz et al. (2015) posited that the impact of attitude, subjective norm and PBC on EV purchase behavior is
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mediated by intention. Adnan et al. (2017) reported that intention is a powerful predictor of behavior, and
the relationship is moderated by environmental concern. So far, much research effort has been directed
to EV purchase intention, meanwhile, the path from intention to actual purchase behavior and its
moderators are barely explored. This is the first gap in existing literature that the authors attempt to fill.

The second research gap regards the approach of researchers in previous studies. One of the most
popular underlying theories used to explain customer behavior towards EVs is the Theory of Planned
Behavior—TPB developed by Ajzen (1991). TPB proposes that an intention can predict a behavior and it is
influenced by (1) attitude—the positive or negative evaluation of individuals regarding the behavior, (2)
subjective norm—the influence of other individuals, and (3) perceived behavioral control (PBC)—percep-
tion of ability and available resources to conduct the behavior. Although TPB is extensively used in
explaining transportation behavior (Sang & Bekhet, 2015), empirical studies using TPB found mixed
findings in reality. Xu et al. (2019) reported that all 3 constructs of TPB show positive impact on EV
purchase intention in China. Nevertheless, another research in China conducted by Huang and Ge (2019)
only confirmed the impact of attitude, PBC. Asadi et al. (2021) reported positive effects of attitude and
subjective norm, but not for PBC. Furthermore, the explanation power of the TPB often faces criticisms.
According to Hasan (2021), the predictive power of TPB is low due to insufficient determinants and it
assumes that the decision-making process is systematic and rational. As noted by Asadi et al. (2021), the
original TPB only emphasizes on self-interest factors. Meanwhile, EV purchase is not only an innovation
adoption behavior (based on rational self-interest) but also a pro-environmental behavior (based on
altruism; Rezvani et al., 2015). Thus, explaining EV purchase decision might require the combination of
both approaches. In order to fill this gap, instead of extending TPB model, this research proposes to
explore factors affecting EV purchase by incorporating the Unified Theory of Acceptance and Use of
Technology (UTAUT) and Norm Activation Model (NAM). Unlike TPB, which is widely applied to explain
behaviors in general, UTAUT was specifically designed to examine innovation adoption behavior
(Venkatesh et al.,, 2003). With higher predictive power, the UTAUT model has been proved to predict
innovation adoption more effectively than the TPB (Samaradiwakara & Gunawardena, 2014). Meanwhile,
NAM is a powerful model in explaining pro-social and pro-environmental behavior (De Groot & Steg,
2009). The combination of both models allows the researchers to comprehensively explore customer
purchase of EVs.

Finally, the results of previous research varied in different context. Studies carried out in developed EV
markets usually demonstrated the impact of both self-interested and environmental factors on purchase
intention. In a survey of 573 Swedish car owners, the effect of moral norm (norm motivation) on intention
is as strong as gain motivations (Rezvani et al., 2018). In Germany, EV’s green performance is a stronger
determinant of attitude and intention than technical features such as price and range. However, in
developing markets, the impact of environmental motive is quite weak or insignificant. Krishnan and
Koshy (2021) reported that perceived benefits, social influence, technological consciousness, price, and
aftersales service are factors determining the purchase intention of customers in India, whereas envir-
onmental consciousness plays an insignificant role. The same result was found in the research of Ackaah
et al. (2021) in Ghana market. As Vietnam is a new market for EVs, it would be worthwhile to examine
whether the purchase decision is driven by self-interested or environmental factors. It is also noteworthy
that, BEV is the most popular type of EV in Vietnam. Additionally, the perception of customers is different
among EV types. BEV is more eco-friendly, advanced and requires a significant change in the behavior of
user (Westin et al.,, 2018). Therefore, instead of examining all types of EV, this study only focuses on BEV.

3. Theoretical background and hypothesis development

3.1. UTAUT model

The UTAUT model was first proposed by Venkatesh et al. (2003) on the basis of synthesizing 8
dominant theories of innovation adoption. The model was proved to outperform all previous
models in terms of predictive power. So far, UTAUT has been widely applied in explaining the
adoption of various innovations such as internet banking (Rahi et al., 2018), Internet of Things
(Ronaghi & Forouharfar, 2020), e-government services (Al-Swidi & Faaeq, 2019), web-based
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services (Arif et al, 2018) ... Among various theories related to innovation adoption, UTAUT is
chosen as the base for this research because it is a reliable framework to examine technology
acceptance (Samaradiwakara & Gunawardena, 2014).

UTAUT was developed based on 4 factors including performance expectancy (PE), effort expec-
tancy (EE), social influence (SI) and facilitating conditions (FC). They are theorized to affect intention
and the actual behavior of users.

3.1.1. Performance expectancy

Performance expectancy (PE) is originally interpreted as the perceived benefits or usefulness of the
technology that help individuals improve their job performance (Venkatesh et al., 2003). In this research
context, PE refers to the benefits of BEVs that facilitate an efficient trip for drivers (Jain et al., 2022). As
compared to conventional vehicles, BEVs are more energy efficient (Helmers & Marx, 2012), offer faster
acceleration, reduce noises, and increase smoothness during their operation, thus drivers might experi-
ence higher performance (Skippon, 2014). Additionally, BEVs generate no emission when travelling as
they are powered by electricity, which helps drivers contribute to protecting the environment (Degirmenci
& Breitner, 2017). Previous studies reported that when customers perceive high performance, they tend
to form intention to purchase BEV (Lee et al., 2021; Zhou et al., 2021; Jain et al., 2021). Therefore, the
authors hypothesize that:

H1: Performance expectancy has a positive impact on intention to purchase BEVs.

3.1.2. Effort expectancy

Effort expectancy (EE) refers to the technology’s perceived ease of use (Venkatesh et al.,, 2003). UTAUT
posits that the innovation adoption intention not only depends on the benefits but also depends on how
easy it is to use the new technology. According to Jain et al. (2022, EVs in general are user-friendly, which
requires little effort to learn how to drive. Zhou et al. (2021) stated that BEVs are slightly different in
driving style, experience, and additional task (such as charging the battery). Nevertheless, both studies
found a positive effect of EE on intention. Therefore, the authors hypothesize that

H2: Effort expectancy has a positive impact on intention to purchase BEVs.

3.1.3. Social influence

Social influence (SI) reflects the degree to which others believe that the individual should
adopt a certain technology (Venkatesh et al., 2003). SI represents the impact of important
people’s opinions, such as friends’ and families’, on one’s decision. Representing a recent
innovation, a BEV expresses identity and social status of users, thus external opinion might
significantly affect intention to purchase (Jain et al., 2021). However, researchers have not
reached a consensus on the impact of SI due to mixed findings in previous papers. SI was
reported to affect intention in the studies of Krishnan and Koshy (2021) and Carley et al.
(2019). Meanwhile, an insignificant effect was found in the studies of Zhou et al. (2021),
Wang et al. (2021), and Pradeep et al. (2021). The authors want to verify the effect of SI on
intention; thus, the hypothesis is stated as follow:

H3: Social influence has a positive impact on intention to purchase BEVs.

3.1.4. Facilitating conditions

Facilitating conditions (FC) are defined as the users’ perception that the infrastructure is available to
support the technology usage (Venkatesh et al., 2003). In this research context, the availability of
charging infrastructure is vital for the acceptance of BEVs (Kalthaus & Sun, 2021). Additionally,
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maintenance facilities and parking lots designed with compatible chargers are also necessary for BEV
usage (Zhou et al, 2021). The original UTAUT only proposed the impact of FC on actual behavior
(Venkatesh et al., 2003). However, later research pointed out a significant relationship between FC and
intention (Dwivedi et al., 2019). If customers consider the supporting facilities for BEVs as sufficient, they
will express higher intention to purchase (Khazaei & Tareq, 2021). Therefore, the authors hypothesize that

Hé4: Facilitating conditions has a positive impact on intention to purchase BEVs.
H5: Facilitating conditions has a positive impact on BEVs purchase behavior.

3.1.5. Intention and behavior

Intention (IN) represents how much effort a person is willing to make to conduct an actual
behavior (BH; Ajzen, 1991). Previous theories asserted that as intention becomes stronger, people
are more committed to a certain behavior and tend to conduct it in reality. Therefore, intention
could be a reliable predictor of behavior (Ajzen, 1991; Fishbein & Ajzen, 1975; Venkatesh et al,,
2003). The empirical study of Zhou et al. (2021) confirmed the positive impact of behavioral
intention on the actual behavior of adopting EVs. Therefore, the authors hypothesize that

He6: Intention has a positive impact on behavior to purchase BEVS.

3.2. NAM model

The Norm Activation Model developed by Schwartz (1977) was first used in explaining altruism or
pro-social behaviors, but it was later proved to be useful in explaining pro-environmental beha-
viors. According to this theory, intention is affected by personal norm (PN), which in turn is
influenced by awareness of consequences (AC) and ascription of responsibility (AR). In other
words, the intention to conduct a pro-social behavior is guided by an individual’s moral norm.
The moral norm is activated when the person is aware of the problem’s consequences and
perceive a strong sense of responsibility in addressing it (Asadi et al., 2021). It was found that
NAM is a mediator model rather than a moderator model (De Groot & Steg, 2009), starting from
awareness of consequence, leading to responsibility ascription, personal norm, and finally
intention.

3.2.1. Awareness of consequences

Awareness of consequences (AC) refers to the perceived negative consequences as a result of not acting
pro-socially (Schwartz, 1977). In the context of BEV adoption, AC represents the negative effects of using
conventional vehicles such as pollution, global warming, or exhaustion of fossil fuel energy (He & Zhan,
2018). When individuals perceive the severe impact of not behaving pro-environmentally, they express
higher responsibility. Asadi et al. (2021) and He and Zhan (2018) found that when customers are well
aware of the serious impact of traditional vehicles on the environment, they show higher ascription of
responsibility for using EVs. Therefore, the authors hypothesize that

H7: Awareness of consequences has a positive impact on ascription of responsibility.

3.3. Ascription of responsibility

Ascription of responsibility (AR) is interpreted as the likelihood to take responsibility for the out-
comes of an individual’s action (Schwartz, 1977). He and Zhan (2018) stated that AR describes the
sense of responsibility for the use of conventional vehicles. Customers have greater moral commit-
ment to the environmental protection if they recognize a joint responsibility for the use of
traditional vehicles (Asadi et al., 2021; He & Zhan, 2018). If customers acknowledge that the
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environmental damage is caused by themselves, the personal norm will be activated (Dong et al,,
2020). Therefore, the authors hypothesize that

H8: Ascription of responsibility has a positive impact on personal norm.

3.3.1. Personal norm

Personal norm (PN) is a feeling of moral commitment to conduct a certain behavior in accordance with
a person’s norms and values (Schwartz, 1977). In BEV adoption, PN refers to the feeling of obligation to
adopt BEVs instead of conventional vehicles, motivating customers to purchase BEVs (He & Zhan, 2018).
The positive impact of PN on purchase intention was also documented in various studies (Asadi et al.,
2021; Du et al., 2018; Shalender & Sharma, 2021). Therefore, the authors hypothesize that

H9: Personal norm has a positive impact on intention to purchase BEVs.
3.4. Moderating variable

3.4.1. Personal innovativeness

Personalinnovativeness (PI) is a characteristic of individuals which represents the openness towards new
technologies (Khazaei & Tareq, 2021). Highly innovative users are usually innovators and early adopters;
and they are potential customers of new innovations (Rogers, 2010). Previous research showed that PI
was found to positively impact BEV adoption (Berneiser et al., 2021; Yang & Chen, 2021). So far, little
research has tested the moderating effect of PI on intention-behavior relationship. As innovative people
are willing to take risk and initiate actions (Berneiser et al., 2021), the authors hypothesize that they are
more likely to transform intention into action. Therefore, the hypothesis is stated as follow:

H10: PI positively moderates the relationship between IN and BH to purchase BEVs.
The proposed research model is presented as in Figure 1 below.

4. Methodology

4.1. Research design

In order to understand EV purchase decision, researchers can adopt a qualitative or quantitative
approach. Regarding qualitative approach, several researchers conducted in-depth interviews to explore
the underlying purchase motives (as in Noel et al., 2020; Van Heuveln et al., 2021). However, quantitative
approach was more appropriate for this study because it allows the researchers to validate the relation-
ships between variables and generalize the results to a large population. A similar approach has been
applied in various past studies (Asadi et al., 2021; Khazaei & Tareq, 2021; He & Zhan, 2018).

Vietnamese BEV drivers were chosen as the target of this study as they could provide answers based on
their product knowledge and actual experience. Since BEVs are newly introduced in Vietnam, the number
of BEV drivers is limited. Therefore, convenience sampling technique was adopted as it facilitates prompt
and convenient approach to the chosen target (Malhotra, 2009). An online survey was designed for the
research purpose. Due to the social distancing during Covid-19 pandemic, the questionnaire was
distributed in online form to Vietnamese BEV drivers’ online communities on social networks and website
forums. The data were collected from March to June 2022.

According to the 10-time rule, the minimum sample size is equal to 10 times the maximum number of

arrows leading to a particular construct which results in n = 50 (Hair et al., 2017). However, this simple
calculation method could result in inaccurate estimation. According to the inverse square root method
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Figure 1. Proposed research
model (source: Authors).

Figure 2. Structural model
assessment result (source:
Authors).
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proposed by Kock and Hadaya (2016), the minimum sample size n = 160 is acceptable. In this study, the
authors received 221 responses in total, in which 21 responses were unqualified due to missing informa-
tion or similar answer pattern. As a result, the number of qualified responses was 200, which exceeded
the sample size requirement.
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4.2. Research instrument

The questionnaire used in this research consisted of 2 parts. The first part examined the participants’
assessment of factors affecting their BEV purchases. Measurement items were adapted from pre-
vious research of Zhou et al. (2021), Anjam et al. (2020), Adnan et al. (2017), and He and Zhan
(2018), and Jain et al. (2021). A 7-point Likert scale ranging from strongly disagree (1) to strongly
agree (7) was used to measure the items. The second part of the questionnaire consisted of
demographic questions, such as gender, age, education, and income. The questionnaire was pre-
sented in Vietnamese and then translated back into English. Prior to official distribution, the
Vietnamese version of the questionnaire was pre-tested for readability or possible adjustments
with the participation of 9 BEV drivers and sellers. The pre-test resulted in minor corrections in the
item wording to be more comprehensible in Vietnamese context. The items used in this research are
presented in Table Al.

4.3. Data analysis methods

Partial Least Squares Structural Equation Modeling (PLS-SEM) was utilized to analyze the collected data
as it is suitable for complex models with latent variables. It is a powerful statistical tool to validate
complex relationships simultaneously with small sample and makes no assumption of data distribution
(Hair et al., 2017). The collected data were analyzed by using Smart PLS software. The analysis process
went through 4 stages. First of all, the characteristics of the sample were analyzed based on demographic
information of the respondents. After that the measurement model was evaluated to ensure its reliability
and validity. Then, the structural model was assessed to validate the relationships between variables.
Finally, the effect of moderating variable was verified.

5. Research results

Table 1. The profile of participants (source: Authors)

Categories Responses Percentage
Gender Male 109 54.5%
Female 91 45.5%
Age 18-30 59 29.5%
31-40 73 36.5%
41-50 40 20%
Above 50 28 14%
Education High school 23 11.5
College 16 8%
University 138 69%
Higher education 23 11.5%
Income Below VND 25 million/ 112 56%
month
25—below VND 58 29%
50 million/month
50—below VND 23 11.5%
75 million/month
75—below VND 4 2%
100 million/month
Above VND 100 million/ 3 1.5%
month

5.1. Characteristics of the sample
In general, the percentage of male respondents are slightly more than that of female respondents,
accounting for 54.5% of the sample. Drivers of BEVs in Vietnam are quite young as the dominant
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age groups are 18-30 and 31-40. Most of them are well educated with bachelor’s degrees and
their monthly income is below 25 million VND. The profile of participants is illustrated as in Table 1.

5.2. Measurement model assessment

In order to assess the measurement model, the instruction of Hair et al. (2017) was followed.
Regarding internal consistency reliability, the data in Table 2 show that the Cronbach’s alpha and
CR of all constructs are higher than 0.7, which exceed the acceptable threshold. As for indicator
reliability, the outer loadings of all indicators range from 0.716 to 0.896, which are above the
suggested value of 0.7. In terms of convergent validity, all AVE values are greater than 0.5,
indicating adequate convergence.

This study used Fornell-Larcker criterion to evaluate discriminant validity. The results in Table 3
show that the square root of AVE values of all constructs are greater than the correlations with
other constructs, suggesting that discriminant validity is verified.

As the collected data were self-reported from a single source, the occurrence of common
method bias (CMB) might be a problem. Therefore, full collinearity test was carried out to detect
the occurrence of CMB as proposed by Kock (2015). As shown in Table 4, the VIF values of all
constructs are under the threshold of 3.3, suggesting there is no issue of CMB.

5.3. Structural model assessment

The collinearity values (VIF) of all constructs are below 5 as recommended by Hair et al. (2017),
which indicate that there is no collinearity issue. In order to evaluate the model path coefficients,
bootstrapping technique with 5000 sub-samples was carried out. According to Table 5, PE
(B = 0.149, p = 0.023), EE (B = 0.229, p = 0.001) and FC (B = 0.272, p = 0.000) have significant
positive impacts on IN, supporting H1, H2 and H4. Meanwhile, SI (B = 0.031, p = 0.662) does not
affect IN significantly, therefore H3 is rejected. Likewise, FC (B = 0.102, p = 0.074) exerts an
insignificant impact on BH, thus H5 is rejected. IN (B = 0.665, p = 0.000) has a direct and positive
effect on BH supporting H6. The research results also record the positive effects of AC on AR, AR on
PN, and PN on IN, thus confirming H7, H8 and H9. The final structural model is presented in
Figure 2.

Adjusted R-squared (R?) values of IN and BH are 0.460 and 0.509, showing that exogenous
variables can explain 46% and 50.9% of the variance in the two endogenous variables. f 2 was used
to assess the effect size of exogenous variables. According to Cohen’s guidelines (Cohen, 1988), the
effect sizes of PE, EE, FC and PN on IN are 0.023, 0.054, 0.119 and 0.103 respectively, which
represent small effect sizes. The effect size of IN on BH is 0.730 signifying a large effect size. The
Q-squared (Q%) values of two endogenous constructs (IN and BH) are 0.320 and 0.343, thus
confirming the model’s predictive relevance.

5.4. Moderating effect assessment

The effect of PI on BH is insignificant (B = 0.051, p = 0.467), but the moderating effect PI on the IN-
BH relationship (Figure 3) is validated. Particularly, the path coefficient of PI*IN is 0.213 (p = 0.003),
therefore, PI positively moderates the relationship of IN and BH. The effect size of PI*IN f? = 0.143
indicates small effect. As a result, H10 is supported.

6. Discussion

In order to investigate the determinants of BEV purchase, 2 well-known theories have been
combined, namely UTAUT (Venkatesh et al., 2003) and NAM (Schwartz, 1977). The research results
show that BEV purchase is an innovation adoption as well as a pro-environmental behavior.

From the perspective of innovation adoption, the intention to adopt BEVs is affected by perfor-
mance expectancy, effort expectancy and facilitating condition. When compared to conventional

vehicles, BEVs offer many benefits such as emissions reduction, energy efficiency, low noise, and
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Table 2. Evaluation of measurement model (source: Authors)

Construct Items Factor Cronbach’s Composite Average
loadings alpha reliability variance
(CR) extracted
(AVE)
Performance PE1 0.854 0.810 0.886 0.722
Expectancy (PE) PE2 0.896
PE3 0.796
Effort EE1 0.829 0.852 0.900 0.692
Expectancy (EE) EE2 0.832
EE3 0.833
EE4 0.834
Social Influence | SI1 0.813 0.881 0.898 0.690
D s12 0.716
SI3 0.887
Sl4 0.893
Facilitating FC1 0.862 0.831 0.899 0.747
Condition (FC) 2 0.861
FC3 0.869
Awareness of AC1 0.818 0.838 0.891 0.673
(CAog)sequences ACD 0.830
AC3 0.831
AC4 0.801
Ascription of AR1 0.836 0.850 0.899 0.689
I(?:;;aonsibility AR2 0.830
AR3 0.835
AR4 0.820
Personal Norm PN1 0.784 0.840 0.893 0.676
(PN) PN2 0.832
PN3 0.846
PN&4 0.824
Personal PI1 0.865 0.851 0.899 0.690
{Egovotiveness P12 0.837
P13 0.776
P14 0.842
Purchase IN1 0.860 0.850 0.899 0.689
Intention (IN) IN2 0819
IN3 0.815
IN&G 0.826
Purchase BH1 0.790 0.843 0.895 0.680
Behavior (BH) BH2 0.845
BH3 0.829
BH4 0.833

faster acceleration. These perceived benefits (performance expectancy) could reinforce customers’
purchase intention towards BEVs, which is similar to previous findings of Zhou et al. (2021) and
Jain et al. (2021). Additionally, effort expectancy is another important factor as customers are
more likely to buy BEVs if it takes little effort to drive. This finding is consistent with the research of
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Table 3. Fornell-Larcker criterion assessment (source: Authors)

AR 0.830

BH 0.526 0.824

EE 0.488 0.623 0.832

FC 0.166 0.398 0.327 0.864

IN 0.450 0.711 0.545 0.444 | 0.830

AC 0.699 0.594 0.563 0.175 | 0.540 0.820

PE 0.380 0.560 0.642 0.295 | 0.507 0.516 0.850

PI 0.319 0.353 0.306 0.249 | 0.449 0.281 0.270 0.831

PN 0.711 0.491 0.449 0.200 | 0.519 0.684 0.442 0.333 0.822

SI 0.369 0.169 0.101 | -0.128 | 0.141 0.398 0.147 0.060 0.350 0.831

Table 4. Full collinearity test result (source: Authors)

Variable VIF
Performance Expectancy 1.784
Effort Expectancy 1.898
Social Influence 1.235
Facilitating Condition 1.306
Problem Awareness 2.538
Responsibility Ascription 2.123
Personal Norm 1.155
Personal Innovativeness 1.300
Purchase Intention 2.225
Purchase Behavior 2.418

Table 5. Structural model assessment (source: Authors)

Path Coefficient P values Result
H1: PE=>IN 0.149 0.023 Supported

H2: EE = >IN 0.229 0.001 Supported
H3:SI=>IN 0.031 0.662 Rejected

H4: FC=>IN 0.272 0.000 Supported

H5: FC = > BH 0.102 0.074 Rejected

H6: IN = > BH 0.665 0.000 Supported

H7: AC=> AR 0.699 0.000 Supported

H8: AR => PN 0.711 0.000 Supported

H9: PN = >IN 0.285 0.000 Supported

Lee et al. (2021), which demonstrated that EV purchase intention would increase if the customers
considered EVs as user-friendly vehicles. Besides, as the spread of BEVs is heavily dependent on
supporting infrastructure such as charging stations and maintenance facilities, facilitating condi-
tions are essential for the adoption of BEVs. The fact that facilitating conditions affect intention
instead of actual behavior reflects the decision-making process of customers. Prior to purchasing
a BEV, facilitating conditions are taken into consideration and serve as input to form intention.
After that, the decision will be carried out with the actual purchase behavior. It is also reported in
this research that intention is a very reliable determinant of behavior, which is in line with previous
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Figure 3. Moderating effect of
PI on the relationship between
IN and BH (source: Authors).
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theories (Ajzen, 1991; Venkatesh et al., 2003). Interestingly, social influence does not have
a significant effect on purchase intention, which contradicts the findings of Krishnan and Koshy
(2021), and Carley et al. (2019). It reflects the fact that the purchase of BEVs is an individual
decision in Vietnam market. The same conclusion can be found in the study of Pradeep et al.
(2021) in India and Wang et al. (2021) in China context. As BEVs have just been released in
Vietnam recently, their features and related information have not reached a wide range of
audiences. Thus, BEV buyers are usually innovators or early adopters, and they are less likely to
be influenced by others.

From the pro-environmental point of view, this study shows that when customers realize the
severe consequences of conventional vehicles, they will feel a joint responsibility to prevent
negative effects on the environment. In turn, personal norm, which is moral commitment to
environmental protection, will be formed. As a result, they are motivated to form greater BEV
purchase intention. These findings are also supported in the study of He and Zhan (2018) and
Asadi et al. (2021).

When addressing the intention-behavior gap, previous studies usually focused on the moderat-
ing effect of external factors such as product price and availability (Buder et al., 2014; Ghali-
Zinoubi, 2020). This study illustrates that personal innovativeness, which is an internal character-
istic of customers, is a moderator of the intention-behavior relationship. In BEV adoption context,
people who are more open towards new technology are more likely to turn their intention into
actual purchase.

7. Conclusion and implications

This study examines BEV purchase decision of customers in Vietham market. Based on the
responses of 200 participants who are BEV drivers, this study concluded that BEV purchase
decision is driven by both self-interested and pro-environmental factors. In particular, performance
expectancy, effort expectancy and facilitating conditions are positive antecedents of purchase
intention. Meanwhile, there is no significant impact of social influence on purchase intention. The
effect of facilitating conditions on purchase behavior is also insignificant. In addition, the path
from awareness of consequences and ascription of responsibility to personal norm was confirmed.
Consistent to previous theories, intention is a strong predictor of purchase behavior, and the
intention-behavior relationship can be positively moderated by personal innovativeness.
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7.1. Theoretical implications

This study enriches the current theoretical knowledge of BEV purchase decision. Such behavior
represents an innovation adoption as well as a pro-environmental behavior; therefore, it requires
a comprehensive theoretical framework to analyze. In general, the integration of the UTAUT and
NAM models showed a good explanation power as the adjusted R? value exceeded the threshold of
25% as suggested by Hair et al. (2017). Regarding the UTAUT’s variables, this study found
supporting evidence for the positive impact of performance expectancy, effort expectancy, and
facilitating conditions on BEV purchase intention. However, different from the original UTAUT,
which predicted the strongest effect of performance expectancy (Venkatesh et al., 2003), this
study found that facilitating conditions exerted higher impact on purchase intention. This suggests
that if innovations heavily rely on supporting infrastructure, such as in the case of BEVs, facilitating
conditions are more important than the perceived benefits and user-friendliness. Furthermore, the
availability of facilitating conditions serve as an input to form purchase intention rather than
directly leading to actual behavior as proposed in the original UTAUT. Social influence might not
show a significant effect in the early stage of innovation adoption as early customers mainly make
individual decisions. In addition, this study also clarifies the altruistic perspective of BEV purchase
decision. Customers form a moral obligation towards buying BEVs if they are aware of environ-
mental problems and connect with their responsibility. Finally, this study proposed and verified the
moderating effect of personal innovativeness, which contributes to bridging the intention-behavior

gap.

7.2. Managerial implications

Based on the findings, this study offers several implications for policy makers and BEV manufacturers.
First of all, the advantages of BEVs such as emissions reduction, fast acceleration and energy efficient
should be stressed in marketing campaigns to convince rational decision makers. At the same time, it is
necessary to invest in battery technology to enhance the range and shorten the charging time of BEVs.
Secondly, the ease of use should be demonstrated to customers via free public trials or BEV experience
centers. Thirdly, the public acceptance of BEVs is strongly affected by supporting infrastructure, thus it is
essential to develop a wide network of maintenance facilities and charging stations for BEVs. In addition
to placing new charging stations in cities and along highways, BEV manufacturers can integrate
a navigating application in their driver-assistance systems to help customers locate nearby charging
points. Fourthly, the damage caused by conventional vehicles to the environment and human health
should be presented in marketing communication messages. As a result, customers will be aware of their
responsibility and form moral obligation towards protecting the environment by favoring the use of BEV.
Finally, personal innovativeness can bridge the gap between BEV purchase intention and behavior.
Therefore, marketing effort should be directed to a small innovative group of customers instead of the
mass audience.

7.3. Limitations and future research

The authors also acknowledge some limitations and potential research gaps in the future.
Although the convenience sampling method allows the researchers to gather responses quickly,
the result representativeness is limited. Additionally, the research scope was restricted in Vietnam
market; therefore, cross-border studies should be carried out in the future to increase the general-
izability of research findings. The impact of culture on customers’ purchase behavior will also be an
interesting research topic. Finally, personal innovativeness is just one factor among various
unknown moderators of the intention-behavior relationship. In the future, more research should
be conducted to explore these moderators to expand the current knowledge of customer behavior.
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Appendix

Table Al. Measurement items used in the study

Construct

Items

Source

Performance expectancy

I find BEV is useful in my daily life

Driving a BEV helps me travel
quickly

Driving a BEV would increase my
performance in transportation

Jain et al. (2021);

Effort expectancy

It is easy for me to learn how to
drive a BEV

It is easy to charge a BEV

My interaction with a BEV is clear
and understandable

I think it is easy to be skillful at
driving a BEV

Zhou et al. (2021)

Social influence

People who are important to me
think it is a good idea to buy a BEV

People who have influence on me
think I should buy a BEV

Drivers using a BEV will be
considered environmentally
friendly.

People around me consider it is
a good idea to buy a BEV

Zhou et al. (2021)

Facilitating conditions

There are sufficient charging
infrastructures for BEVs

There are sufficient maintenance
facilities for BEVs

There are sufficient parking lots
providing chargers for BEVs

Zhou et al. (2021)

Intention

I have an intention to buy a BEV

I have a plan to buy a BEV if I have
an opportunity

I think I would buy a BEV in the
near future.

I try to purchase a BEV for personal
transportation.

Zhou et al. (2021)

Behavior

Buying a BEV is a pleasant
experience

BEV is considered as first choice
when making a vehicle purchase

I recommend my friends to buy
a BEV

[ believe that purchasing a BEV
makes my life easier

Zhou et al. (2021),
Adnan et al. (2017)

Personal innovativeness

When I hear about a new product,
I will try to experience it

I like to experiment with new
products

Among my peers, I am usually the
first one to explore new products

In general, I feel excited to try out
new products

Anjam et al. (2020)

(Continued)
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Table Al. (Continued)

Awareness of consequences

Driving a conventional vehicle
contributes to the exhaustion of
energy

Driving a conventional vehicle
contributes to environment
damage

Driving a conventional vehicle
exacerbates global warming

Overall, driving a conventional car
results in negative consequences

He and Zhan (2018)

Ascription of responsibility

I feel jointly responsible for the
exhaustion of fossil fuels

I feel jointly responsible for the
contribution of conventional
vehicles to global warming

I feel jointly responsible for the
contribution of conventional
vehicle to local ecological damage

I feel jointly responsible for the
negative consequences of
conventional vehicles

He and Zhan (2018)

Personal norm

It is my moral obligation to
conserve fossil fuel and protect the
environment

[ think it is important to restrict
travelling by vehicles that use fossil
fuels

I feel a moral obligation to drive
a BEV instead of a conventional
vehicle

People like me should attempt to
reduce the use of fossil fuels in
transportation activities

He and Zhan (2018)
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