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Abstract: Electric vehicles can be a solution to certain social problems in Indonesia, such as pollution
and an increase in consumption of energy from fossil fuels, which cannot be met by domestic
production. The discussion of the TPB theoretical model, UTAUT2, and risk perception, using the
structural equation modeling (SEM) method, in this study aims to provide an overview of the factors
that drive interest in adopting electric vehicles in Indonesia. Data were collected from 526 respondents
in various cities located in Indonesia. The results showed that the model can estimate the study
variables adequately. The constructs of TPB such as attitude toward use (ATU), subjective norm (SBN),
and perceived behavior control (PBC) positively affect interest in using electric vehicles. Meanwhile,
ATU is influenced by performance and effort expectancies, hedonic motivation, price value, as well
as functional, financial, and social risks. Another factor, known as PBC, is influenced by certain
facilitating conditions. The ATU factor is the most influential on the use of electric vehicles, therefore
factors such as performance expectancy, effort expectancy, hedonic motivation, price value, functional
risk, financial risk, and social risk need to be properly analyzed.

Keywords: electric vehicle; theory of planned behavior; unified theory of acceptance and use of
technology; perceived risk; intention to use

1. Introduction

The aim of technological development, such as that of electric vehicles, is to solve
emerging social and transportation problems [1], as well as reduce pollution levels [2]. As
the country with the fourth highest population density in the world [3], Indonesia has
experienced a rise in population of 1.25% [4] with a 6.13% increase in number of vehicles
per year [5]. The transportation sector, particularly motor vehicles, is the second-largest
contributor to air pollution in Indonesia [6], so attention needs to be paid to this significant
rise in usage. In large cities such as Medan, Surabaya, and Jakarta, vehicles contribute more
than 50% of air pollution [7]. This makes the level of air quality poor because it cannot
meet the threshold standards set by the WHO and is capable of reducing the average life
expectancy of Indonesians by 1.2 years [8]. Air pollution due to an increase in the number
of vehicles can also cause various disorders in the human respiratory system [9].

Over the last decade, there has been an 8.6% annual increase in the consumption of
fossil fuels by the transportation sector [10]. According to PWC [11], more than 17,000 L
of fuel is consumed by vehicles every minute, whose pollution is emitted into the envi-
ronment [11]. Before 2004, Indonesia was able to meet domestic fuel needs by oil and gas
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exploration and production activities. However, in subsequent years, the amount of domes-
tic consumption increased compared to total production, which led to the importation of
fuel products [11]. This process will increase the burden of state finances when carried out
over time. According to Bank Indonesia data collected from 2008–2019, the government’s
average burden of fuel subsidies was 9.67% [12], unhealthy for state finances [13].

An alternative method to overcome these problems is that of educating users of oil-
fueled vehicles to switch to electric motorized ones [6], which are economical, consume
lower energy [14], and create a pollution-free environment [15]. The availability of nickel
ore processing plants in Indonesia makes the government optimistic about becoming a
producer of electric motorized vehicles [16]. In addition, the government issued Presi-
dential Regulation 55 in 2019, which contains a legal umbrella over the electric vehicle
program [17]. The regulation stated that buyers of electric motorized vehicles, such as
cars and motorcycles, are subject to Tax incentives on Transfer of Names for Motorized
Vehicles (BBN-KB). The Indonesian government gives approximately 75% discount to
electric motorcycle owners in order to stimulate peoples’ willingness to switch, buy and
use electric vehicles [18].

Some e-hailing services, such as Grab Indonesia and Gojek, also participate in the
green road map by adopting electric motorized vehicles to be rented by their drivers [6].
This move paved the way for electric motorized vehicles to gain wider public recognition
and an entry point for commercialization [19]. Grab Indonesia also worked with KYMCO to
provide a fleet of electric-based vehicles and battery exchange support facilities supported
by PLN (Indonesia’s State Electricity Company, Jakarta Selatan, Indonesia) [20]. Besides
Jakarta, Bali is one of the few provinces with a progressive provincial policy to accelerate
the use of electric motorized vehicles due to the need for a sustainable green transportation
system. Toyota Indonesia has joined the EV ecotourism project proposed by the government
by providing 30 environmentally friendly cars, including 20 Toyota COMSs (BEV), five
Toyota C+pods (BEV), and five Toyota Prius PHEVs [21].

The use of electric vehicles in Indonesia has become important after the emergence
of various environmental issues due to a high number of motorized two-wheeled vehicle
users, thereby causing pollution that is harmful to health, climate change, global warming,
and scarcity regarding Indonesia’s oil resources. The various initiatives carried out by the
current government are expected to stimulate vehicle users to switch to, buy and use electric
vehicles. However, it is important to know people’s preferences or expectations regarding
electric vehicles, considering that these products are new in Indonesia. Consumers consider
at least four factors in assessing electric vehicles, namely price, maintenance, durability,
and supporting infrastructure [18]. Skepticism toward the Indonesian electric vehicle
program still occurs due to perceptions of the limited mileage factor for batteries [2], the
unavailability of public electric charging stations (SPLU), production costs, and prolonged
charging time compared to using conventional oil-fueled vehicles [22]. Nevertheless,
Indonesia’s high number of users is a parameter showing that demand for vehicles is still
high. Therefore, the government is optimistic that the Indonesian market will gradually
accept electric vehicles.

Behavior related to interest in using a product can be predicted through attitudes,
subjective norms (SBN), and perceived behavioral control (PBC), as stated in the Theory of
Planned Behavior (TPB) [23,24]. Another factor capable of influencing individual interest
in adopting new technology is the ease of use or positive consequences, and the perceived
usefulness/benefit of the technology [25]. This approach is referred to as TAM (Theory of
Acceptance Model), which was employed by Venkatesh et al. [26] with UTAUT (Unified
Theory of Acceptance and Use of Technology). The UTAUT model raises performance
expectancy and social influence factors as variables capable of influencing behavioral
interest in adopting new technology and associated facilitating conditions. Furthermore,
the UTAUT model was developed into UTAUT2 by adding hedonic motivation, price value,
and habit variables considered capable of influencing interest in adopting technology,
and finally, the decision to adopt/use new technology [27]. In the UTAUT2, TAM, and
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TPB models, the risk perception factor is capable of influencing decision-making behavior
in adopting or using a technology [28,29], in which the perception of risk of physical
harm/injury, financial loss, adverse effect on the social environment, and the loss of time
are individual considerations in adopting or using a technology [30,31].

UTAUT2 and TPB integration study models designed to predict technology adoption
behavior were developed by Yuen et al. [32]. These show that the TPB model consisting
of variables in attitude, perceived norm and behavioral control plays an important role
in stimulating technology adoption behavior. Meanwhile, the UTAUT2 model comprises
variables in performance and effort expectancies, habit, price value, individual hedonic
behavior, and conditions capable of influencing perceived behavioral control. Lee [33]
integrated the TAM and TPB models, with perceived risk variables consisting of security,
performance, financial, social, and time risk dimensions capable of influencing individual
behavior in adopting technology.

UTAUT2, perceived risk, and TPB are important variables in predicting technology
adoption behavior; unfortunately, few studies have integrated these three variables to
predict interest in technology adoption. Therefore, based on Yuen et al. [27] and Lee [28],
this study integrates these three variables to predict technology adoption behavior and
discuss the factors capable of influencing the interest of Indonesian people in using electric
vehicles, use the UTAUT2 approach, perceived risk, and TPB. This study aims to contribute
to the following knowledge areas:

• Development of an integration model for UTAUT2, perceived risk, and TPB in predict-
ing interest in adopting electric vehicles in Indonesia.

• The role of TPB in influencing individual interest in using electric vehicles and At-
titude Toward Use (ATU) and Perceived Behavior Control (PBC), which function as
mediator variables.

• The role of UTAUT2 and perceived risk in influencing the TPB model.

Furthermore, the study is arranged as follows. Section 2 analyzes the theoretical
approach, the model framework, and the hypotheses. Section 3 describes the method used,
such as the process of preparing the instrument for questioning the UTAUT2, perceived
risk, and TPB variables. Section 4 describes the results regarding data processing and
hypothesis testing. Section 5 concludes the study by confirming the theory used.

2. Conceptual Framework
2.1. Literature Review on Electric Vehicle Purchase Intention

The use of electric vehicles has significantly increased in the last decade [34]. Several
studies on customers’ intentions to purchase electric vehicles have been conducted to
achieve varying results depending on the location. Tu and Yang’s [35] study in China
shows that consumers control the resources required to purchase electric vehicles. Other
factors, such as environmental awareness, technological benefit, and availability of the
products, affect peoples’ purchasing intention. Another study conducted in China revealed
that price negatively impacts purchase intention, which is positively affected by social
influence, environmental concern, self-esteem, and openness [36]. In India, the predictor
variables of attitude, perceived usefulness, ease of use, and risk influence purchase intention
for electric vehicles, with the moderation of financial incentives policy [37].

According to the study by Asadi et al. [38], in Malaysia perceived value, attitude,
the ascription of responsibility, SBN, personal norms, perceived consumer effectiveness,
and awareness of consequences affected consumers’ purchase intention positively. This
is in line with Afroz et al. [39], in which consumers with high environmental awareness
are likely to purchase electric vehicles. A comparative study of China, Russia, and Brazil
shows different purchase intention factors [40]. For instance, in Russia and China, personal
factors drive purchase intentions. In Brazil, charging infrastructure and purchasing price
are bigger than socio-demographic factors. However, these three countries show that
environmental awareness positivity affects the customers’ purchase intention. A study in
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Portugal revealed that age, knowledge, and perceived symbolic value of the electric car
positively affect consumers’ purchase intention. On the other hand, social and financial
risk avoidance, perceived symbolic value of the electric car, and the number of cars per
family show a negative affect [41].

Consumers’ intentions towards the electric vehicle purchase are a mixture of demo-
graphic, situational, contextual, and psychological factors. According to [42–48], psycho-
logical factors and demographic profiles have a positive impact on EV purchase intention.
Situational and contextual factors are more dependent on consumers’ willingness to change,
utility, and public acceptance [49–52], along with attitude, PBC, and perceived risk [36,37].

2.2. Theories, Models, and Hypotheses

There are several types of electric vehicle, namely hybrid electric vehicles (HEVs),
plug-in hybrid electric vehicles (PHEVs), battery electric vehicles (BEVs), and fuel cell
electric vehicles (FCEVs). The theoretical approach in this study uses the integration of
UTAUT2 theory, risk perception, and TPB to predict interest in adopting electric vehicles
in Indonesia. The process of evaluating consumers based on benefits obtained, environ-
mental influences [53], experiences, knowledge, and previous historical learning [54] has a
close relationship with the conception of interest that leads to the behavior of technology
adoption [24,26].

In the conceptual model formed, TPB, consisting of ATU, SBN, and PBC, is used
to directly predict interest in adoption behavior [24], thereby making the variables good
mediators in increasing interest in technology adoption. The UTAUT2 model comprising
performance and effort expectancies, habit, price value, and hedonic motivation affects
attitudes, while facilitating conditions affect PBC [32]. According to [30,31], the perceived
risk model consists of physical, performance/functional, financial, social, and time risk,
which play a significant role in influencing changes in individual behavior in adopting
technology [30,31]. Figure 1 shows the conceptual study model.
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2.2.1. Determinants of Interest in Using Electric Vehicles

The TPB approach discusses individual behavior based on logical judgments and
information analysis results to reduce negative consequences due to poor decisions [55].
The discussion in the first model explains the relevance of TPB, consisting of three variable
constructs, namely attitude toward behavior, SBN, and PBC [24], which are used to predict
interest in using electric vehicles. This theoretical construct can predict interest in adopting
technology [56].

The first factor determining interest in using electric vehicles is the attitude toward
behavior. The theoretical concept of this factor speaks of an individual’s evaluation of
the behavior, which does not have a negative impact [23]. This means that the higher the
positive assessment of a product or service, the stronger the urge to take certain actions
that lead to the adoption of the product or service [55]. The feeling of liking, comfort,
and happiness while reflecting on a product or service leads to adoption behavior [26].
Urgency, perception of the best choice, and support for useful actions are attributes of
attitude toward behavior considered capable of influencing individual interest in adopting
technology [44]. Therefore, the hypothesis formed is as follows:

Hypothesis 1 (H1). Attitude Toward Use (ATU) positively affects an interest in using electric
vehicles in Indonesia.

The second factor considered to affect interest in using electric vehicles in Indonesia is
SBN. This factor is associated with the emergence of social pressure while performing a
certain behavior [23]. This means that the greater the social pressure that arises in formal
or non-formal legal consequences from the government and the surrounding environment,
such as close and influential people, the higher the possibility of a person performing
certain behaviors [57]. Support and encouragement from family, close friends, coworkers,
and media propaganda as attributes of SBN [44] contributed positively to the adoption of a
technology [32]. Based on this, the hypothesis is formed as follows:

Hypothesis 2 (H2). Subjective Norm (SBN) has a positive effect on interest in using electric
vehicles in Indonesia.

The third factor of the TPB model is PBC, which has an effect on interest in the
adoption of electric vehicles in Indonesia. The theoretical concept of this factor evaluates
the perception of the level of difficulty or convenience felt by individuals as a reflection
of their past experiences while adopting or using a technology, product or service [23].
This indicates that the higher the individual’s confidence in controlling certain situations
supported by the availability of resources and opportunities, the higher the perceived ability
to control these behaviors [23,55]. Individual interest in using a technology is influenced by
beliefs, resource capabilities, and opportunities [32]. Based on this, the following hypothesis
was formed:

Hypothesis 3 (H3). Perceived Behavior Control (PBC) positively affects interest in using electric
vehicles in Indonesia.

2.2.2. ATU Determinants of Electric Vehicles

This section discusses two models that influence ATU of electric vehicles. The first
are the 5 UTAUT2 variables, namely performance expectancy model, effort expectancy,
hedonic motivation, price value, and habit, in influencing ATU, divided into hypotheses
4–8 (H4–H8). The second model is the role of perceived risk, which consists of components
of physical, performance/functional, financial, social, and time risk in influencing ATU
of electric vehicles in Indonesia, divided into hypotheses 10–14 (H10–H14). The UTAUT2
model developed by Venkatesh et al. [27] was formed to measure the interest that directs
behavior towards the use of technology, based on 6 variables, namely performance and
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effort expectancies, hedonic motivation, price value, habit, and facilitating conditions.
Yuen et al. [32] integrated the UTAUT2 and TPB models to predict interest in adopting
technology. Meanwhile, Lee [33] integrated the model of perceived risk, TAM (Theory
Acceptance Model), and TPB to predict interest in adopting technology. However, this
study aims to combine the two concepts in the perceived risk model, UTAUT2 and TPB, to
predict interest in adopting electric vehicles.

In the first model, the measurement considered to affect the attitude toward the use of
electric vehicles is the perception of performance. The attitudes that underlie individuals’
like or dislike of something are based on performance appraisals of an object. This means
that the better the performance of an object, the higher the individual’s positive prefer-
ence [23,55,58]. Individuals with the belief that technological performance provides benefits
for their lives provide positive attitudes which encourage others to use the product [32].
Based on this, the following hypothesis was formed:

Hypothesis 4 (H4). Performance Expectancy (PE) positively affects attitudes toward the use of
electric vehicles in Indonesia.

The second measurement is the contribution of effort expectancy to attitude toward
the use of electric vehicles. The definition of the concept of effort expectancy theory talks
about the effort needed to master or become skilled while using a technology [26]. This
approach is similar to the theory of perceived ease of use developed by Davis in 1989
regarding the extent to which individuals believe that using technology does not require
high effort [25]. However, the concept of UTAUT2 theory was developed from TAM. The
ease of using technology leads to a positive attitude [58], low complexity, and feelings of
comfort and pleasure [32]. Based on this, the following hypothesis was formed:

Hypothesis 5 (H5). Effort Expectancy (EE) positively affects attitudes toward use (ATU) of
electric vehicles in Indonesia.

The third measurement is the contribution of hedonic motivation to ATU of electric
vehicles. Hedonic motivation concerns the pleasure or happiness felt while using a technol-
ogy [27]. Individuals who have the perception that using technology will make them feel
happy will be more attached to it and tend to ignore rationality factors [27]. Psychological
drives such as satisfaction, pride, emotions, and other subjective feelings are factors that
give rise to this motivation [59]. This indicates that the higher the individual’s hedonic
motivation, the higher the positive assessment of the use of technology [32,60]. This led to
the following hypothesis:

Hypothesis 6 (H6). Hedonic Motivation (HM) positively affects attitudes toward use (ATU) of
electric vehicles in Indonesia.

The fourth measurement concerns the price value of ATU of electric vehicles from the
consumer’s perspective [61]. The costs incurred and the perceived benefits are evaluated
while adopting technology. Supposing the benefit/value obtained from technology is high.
If it exceeds the individual expectation, then the value of the appropriate product is likely
to be higher, thereby achieving various satisfaction rates [27]. Negative perceptions of the
price of a product leads to individual distrust and low interest in usage [62]. Meanwhile,
a positive attitude is portrayed by individuals that feel the product has an advantage in
terms of price [32]. Based on this, the following hypothesis was formed:

Hypothesis 7 (H7). Price Value (PV) has a positive effect on attitudes toward use (ATU) of electric
vehicles in Indonesia.

The fifth measurement concerns the influence of habits on ATU of electric vehicles.
Habit is defined as previous behavior naturally repeated due to previous experiences
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learned by individuals regarding various factors, which become preferences because they
are considered useful [27]. However, previous behavior, often carried out, is not directly
able to control the performance of future habits, because these are formed from the eval-
uation process and considered important and useful [63], capable of predicting future
behavior [64]. The study conducted by Yuen et al. [32] shows that habits formed due
to the developed technology positively affect attitudes. The concept of habit based on
Venkatesh et al. [27] is aimed at respondents with experience using the internet. The con-
cept of habit tested in this study is related to habits in the past that impact future decisions.
Certain technologies, such as conventional oil-fueled vehicles, lead to a positive and in-
verse assessment. Therefore, the indicator will be formed with negative questions, and
then a reverse score assessment process will be carried out in processing the data to test
the consistency of the respondents’ answers. Based on this, the following hypothesis
was formed:

Hypothesis 8 (H8). Habit (HB) has a positive effect on attitudes toward the use of electric vehicles
in Indonesia.

The second model concerns perceived risk, which is considered to affect ATU. The
perception of risk is related to choices and decision-making in which there are uncertain
conditions on the final outcome and consequences [65]. Risk is also related to matters
relating to potential losses, costs, and benefits in uncertain and unknown situations [66].
At the beginning of its development, perceived risk consists of two dimensions, namely
uncertainty and negative potential (losses) [30]. Over time, this develops dimensions
including performance, social, physical, financial, psychological, psychosocial, and time
risk [67]. However, this study analyzes the dimensions of physical, performance/functional,
financial, social, and time risk influential ATU of electric vehicles [30,31].

The first measurement concerns the perceived physical risk attitude toward the use
of electric vehicles, which can be physically harmful when individuals adopt the tech-
nology [30]. This danger is not only to individual adopters but also to families that
simultaneously adopt the technology [31]. Perceptions of physical harm from innovation
lead to negative attitudes toward the product, which results in individuals being resistant
and even reluctant towards its adaptation [68]. The safety factor influences consumer
attitudes [69,70]. This means that the higher the perception of physical and health hazards
that arises from adoption behavior, the lower the individual’s positive assessment [31,71].
Based on this, the following hypothesis was formed:

Hypothesis 9 (H9). Perceived Physical Risk (PPR) has a negative effect on attitudes toward use
(ATU) of electric vehicles in Indonesia.

The second measurement concerns perceived performance/functional risk in ATU of
electric vehicles. Performance uncertainty raises the functional risk, which deals with the
perception that product innovations may not fully function properly after passing through
the trial stage [68]. This indicates a risk of failure of the product and service that allows for
consumer dissatisfaction [30]. The belief that the product has passed various tests leads
to a positive attitude toward it [72], while the reverse is negative [31]. Consumers are
sometimes reluctant to adapt to a technology, specifically those with a high potential risk of
performance failure [73]. Based on this, the following hypothesis was formed:

Hypothesis 10 (H10). Perceived Performance/Functional Risk (PFR) has a negative effect on
attitudes toward use (ATU) of electric vehicles in Indonesia.

The third measurement is of perceived financial risk in ATU of electric vehicles. Finan-
cial risk is defined as the possibility that consumers will experience losses because they pay
higher than the actual price needed to obtain the product [74]. In other words, consumers
are at risk of not obtaining maximum financial benefits while buying products/services [30].
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This occurs because there is uncertainty related to an innovative product, which is consid-
ered new; therefore, consumers do not have sufficient knowledge on its current or future
price, investment feasibility, or operational costs [73]. Clarity on the financial burden that
individuals sometimes incur while adopting technologies such as electric vehicles raises
consumers’ positive perspectives [75]. Sensitivity to price changes and fears about future
cost increases lead to negative attitudes regarding adopting technologies such as electric
vehicles [31]. Based on this, the following hypothesis was formed:

Hypothesis 11 (H11). Perceived Financial Risk (PFIN) has a negative effect on attitudes toward
use (ATU) of electric vehicles in Indonesia.

The fourth measurement concerns the effect of perceived social risk on ATU of electric
vehicles. Social risk refers to the possibility of a person obtaining negative judgments [30],
loss of social relationships, and social discomfort [74] due to the behavior/choices they
make [65]. In this context, the environment significantly contributes to the behavior and
choices of individuals. Social values obtained from the views and opinions of other people
are considered important because leaders and experts increase individual confidence in
making choices [76]. In certain products such as electric vehicles, the perceived level
of social risk pressure is higher [72] because they are products with a fairly high price
qualification. However, individuals are likely to reject and show negative attitudes toward
product innovations due to the risk of experiencing social exclusion or negative responses
from the surrounding environment, such as family, friends, and coworkers [68]. Negative
response from the environment to an innovative product such as an electric vehicle leads
potential consumers to react negatively to the product. Based on this, the following
hypothesis was formed:

Hypothesis 12 (H12). Perceived Social Risk (PSR) has a negative effect on attitudes toward use
(ATU) of electric vehicles in Indonesia.

The fifth measurement is of perceived time risk and its effect on ATU of electric
vehicles by individuals, to determine lost time [48]. This is in addition to futile efforts to
make them uncomfortable while making decisions about buying or adopting products and
services [30]. Individuals concerned with adopting innovative technology, such as electric
vehicles, need long investment and high costs to affect attitudes to the product and to delay
adoption [73] negatively. The risk perception of wasting time, effort, and the emergence of
discomfort while using the product makes individuals have a negative attitude toward the
product [77]. Furthermore, new products, such as consumer electric vehicles, may require
more time and cost sacrifices than conventional ones [31]. Based on this, the following
hypothesis was formed:

Hypothesis 13 (H13). Perceived Time Risk (PTR) has a negative effect on attitudes toward the use
of electric vehicles in Indonesia.

2.2.3. PBC Determinants of Electric Vehicles

This study discusses the role of facilitating conditions on PBC using objective factors,
such as the external environment and the availability of resources that allow an action to
be carried out more easily [78,79]. Venkatesh et al. [26] stated that facilitating conditions
affect the extent to which individuals believe that infrastructure, technical support, and
other facilities are available when they adopt or use technology, products, and services.
Individuals with a feeling of control over the environment because of conditions and
the availability of supporting facilities foster positive attitudes and perceptions towards
the adoption of a technology [80]. The availability of facilities increases PBC by shaping
preferences for ability and willingness to adopt technology [32]. Based on this, the following
hypothesis was formed:
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Hypothesis 14 (H14). Facilitating Conditions (FCs) positively affect the perceived behavior control
(PBC) of electric vehicles in Indonesia.

3. Methodology

The model constructs shown in Figure 1 were conducted using an integrated approach
to UTAUT2 (performance and effort expectancies, habit, price value, hedonic motivation),
perceived risk (physical risk, performance/functional risk, financial risk, social risk, and
time) and TPB (ATU, SBN, and PBC). The next subchapter explains the sample, variable
concept and measurement and prepares the study instruments and methods.

3.1. Sample and Sampling Technique

The minimum number of samples in this study was determined by multiplying the
number of questions by five [81] to obtain 360 respondents (72 question indicators x 5). The
purposive sampling judgment technique was used, which requires the respondent to be at
least 17 years old and above before using a vehicle and obtaining a license in Indonesia. A
total of 526 data samples were collected from 15 major cities in Indonesia, namely Jakarta,
Surabaya, Medan, Bekasi, Bandung, Makassar, Depok, Tangerang, Palembang, Bandar
Lampung, Batam, Bogor, Padang, Pekanbaru, and Malang, from July 2021 to December
2021 using Google forms in the Indonesian language.

3.2. Measurement and Variable Concept

This study consists of 15 latent variables, which can only be measured directly using
two or more study instruments. The endogenous or dependent latent variables used act
as mediators towards use and PBC. Meanwhile, exogenous or independent variables are
subjective norms consisting of the UTAUT2 model, performance and effort expectancies,
hedonic motivation, price value, habit, and facilitating conditions. Others include perceived
risk models, namely physical, performance/functional, financial, social, and time risk.

3.3. Questionnaire Design

The questionnaire model is divided into three parts. The first analyzed the aims and
objectives of the study for the respondents, and the second gathered their demographic
data. The third is the question instrument regarding the study variable intention to use
five question indicators. These include ATU (five question indicators), PBC (five question
indicators), SBN (five question indicators), performance expectancy (four question indica-
tors), and effort expectancy (fur question indicators). Others are hedonic motivation (six
question indicators), price value (four question indicators), habit (four question indicators),
facilitating condition (six question indicators), physical risk (five question indicators), per-
formance/functional risk (five question indicators), financial risk (six question indicators),
social risk (fur question indicators), and time risk (fur question indicators), thereby cul-
minating in 72 items. A Likert scale of 1–5 was used in this study, where a score of 1 and
5 denotes the opinion of “strongly disagree” and “strongly agree.”

The questionnaire operability can be found in Table 1 below. Numerous questions on
construct indicators were reconstructed from the original sources in order that Indonesian
respondents could understand them easily. Furthermore, four indicators were used to
eliminate the model testing process. The reverse score during data processing was applied
to variables with negative questions (-), as shown in Appendix A.



Sustainability 2022, 14, 1972 10 of 22

Table 1. Operability Indicator.

Attribute Theory Research Variable Operability Indicator Reference

TPB

Intention To Use considerations for using, plan to use, willingness
to use, impulse of desire, imagining using [27,33,44]

Subjective Norm encouragement family, friends, advertising,
incentives, and work environment [44]

Perceived Behavioral Control
freedom of choice, financial ability, belief in

personal abilities, knowledge
capability, pessimism

[32,44]

Attitude Toward Use urgency to use, right ideas, supportive role,
positive ideas, value benefits [32–44]

UTAUT-2

Performance Expectancy
support work activities, friendly to environment,

save expenses/costs, increase my
work productivity

[27]

Effort Expectancy ease of learning, understanding, using and
being skilled [27]

Facilitating Condition

availability of sales facilities, refueling electricity,
incentives to increase electricity power, safe

technology, help center, compatible with
conventional vehicles

[27,32]

Hedonic Motivation
the perception of getting pleasure, comfort,

pride, social status, convenience over price, pride
in being a pioneer

[27]

Price Value reasonable price, value obtained, best price,
quality and price [27]

Habit habit of use, attachment, possibility to use,
reluctant to try [27]

Perceived Risk

Perceived Physical Risk
risk of accident, seeking charging, risk from
charging, risk from battery temperature, risk

when exposed to flood
[31,73]

Functional Risk

decrease in battery quality, maintenance
difficulties, problems when using,

incompatibility of battery sensors, lack of
technical support

[31]

Perceived Financial Risk

perceived price reductions, increased expenses,
difficult to accept by the market, decreased

selling points, high maintenance costs, required
additional costs

[31]

Perceived Social Risk
presumption of arrogant and ostentatious,
family pressure, environmental pressure,

negative influence from experts
[31]

Perceived Time Risk lost a lot of time charging, studying,
understanding and waiting time for orders [31]

3.4. Demographic Data

Table 2 shows the characteristics of 526 respondents used. The frequency distribution
based on gender was relatively balanced, with 51% males and 49% females. The highest
age range was 26–34 years (36.5%), followed by 17–25 years (35.2%), 35–43 years (24%),
and over 44 years (4.4%). Married respondents were 63.9%, unmarried is 35.9%, while the
remaining 0.2% are divorced. The highest education levels were Bachelor’s Degree (66.5%),
Senior High School (23.4%), other D1–D3 39 (7.4%), Master’s Degree (2.3%), Doctoral
Degree (0.2%), and Junior High School (0.2%).
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Table 2. Respondent Demographics Data.

Characteristics Category Frequency (n = 526) Proportion

Gender
Female 258 49.0%
Male 268 51.0%

Age

17–25 185 35.2%
26–34 192 36.5%
35–43 126 24.0%
>44 23 4.4%

Marital Status
Married 336 63.9%

Unmarried 189 35.9%
Other/divorced 1 0.2%

Education

Junior High School 1 0.2%
Senior High School 123 23.4%
Bachelor’s Degree 350 66.5%
Master’s Degree 12 2.3%
Doctoral Degree 1 0.2%

Other 39 7.4%

Income

<5 million IDR 166 31.6%
5–15 million IDR 315 59.9%

15–25 million IDR 30 5.7%
25–35 million IDR 8 1.5%
>35 million IDR 7 1.3%

Domicile

Jakarta 174 33.1%
Surabaya 39 7.4%

Medan 6 1.1%
Bekasi 24 4.6%

Bandung 84 16.0%
Makassar 4 0.8%

Depok 12 2.3%
Tangeran 33 6.3%

Palembang 4 0.8%
Bandar Lampung 3 0.6%

Batam 32 6.1%
Bogor 46 8.7%

Padang 1 0.2%
Pekanbaru 6 1.1%

Malang 56 10.6%
Other Cities 2 0.4%

User Conventional
Vehicle

Yes 493 93.7%
No 33 6.3%

Have Knowledge
About E.V

Yes 429 81.6%
No 97 18.4%

Approximately 59.9% earned between IDR 5–15 million (59.9%), 31.6% below IDR
5 million (31.6%), and the remaining 8.5% above IDR 15 million. The domicile of the
respondents varied, with 33.1% living in Jakarta, and the rest scattered in other cities.
Conventional vehicle users accounted for 93.7%, while 6.3% did not use this type of car.
Meanwhile, based on knowledge, 81.6% of respondents knew about electric vehicles, as
opposed to the remaining 18.4%.

3.5. Analysis Technique

Path analysis in this study uses the Structural Equation Model (SEM) approach con-
sisting of two basic components. The first is a structural model that connects the path of
influence between independent and dependent variables, while the second is a measure-
ment model that allows the use of several indicators to measure independent, dependent,
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and SEM variables simultaneously. Therefore, estimation of a separate regression model
can be considered accurate [82].

This model must meet various assumptions, including validity testing with the recom-
mended loading factor (λ) at a value of ≥0.7 (within range 0.4 to 0.95) for each study instru-
ment [82]. The reliability testing has recommended minimum and maximum CR (composite
reliability) values of 0.6 and 0.95 (0.6 ≤ CR ≤ 0.95). This is in addition to the minimum and
maximum AVE (average variance extracted) value of 0.5 [83] and 0.90 (0.5 ≤ AVE ≤ 0.90).
In addition, the model fit assumptions that need to be met using the SEM approach include
the values of GFI, AGFI ≥ 0.80 [84–89], RMSEA ≤ 0.07, CFI ≥ 0.90 [82], TLI ≥ 0.90 [86],
and CMIN/DF ≥ 3 [87,90].

4. Results
4.1. Measurement Model Results

In SEM testing, the measurement model must be able to meet the minimum standards
set theoretically. The measurement model was used to test the study’s validation instrument
using a loading factor (λ) assessment ranging from 0.4–0.7 [82], while still considering the
adequacy of the question instrument. The next step is to analyze the suitability of CR
and AVE standards to determine the reliability of the study data. The process is shown in
Table 3.

Table 3. Process of Validity and Reliability Construct.

Construct Indicator
Initial Model Final Model

Loading
Factor (λ) CR AVE Loading Factor (λ)

& Elimination Stage CR AVE

Attitude Toward Use

ATU1 0.841

0.944 0.771

Elimination 23

0.936 0.785
ATU2 0.888 0.884
ATU3 0.876 0.879
ATU4 0.894 0.891
ATU5 0.891 0.890

Effort Expectancy

EE1 0.989

0.955 0.842

Elimination 22

0.932 0.820
EE2 0.983 0.915
EE3 0.833 0.888
EE4 0.855 0.914

Facilitating
Condition

FC1 0.935

0.869 0.547

0.940

0.941 0.841

FC2 0.901 0.899
FC3 0.911 0.911
FC4 0.431 Elimination 1
FC5 0.440 Elimination 2
FC6 0.622 Elimination 6

Habit

HB1 0.566

0.895 0.687

Elimination 3

0.927 0.809
HB2 0.889 0.873
HB3 0.917 0.924
HB4 0.892 0.900

Hedonic
Motivation

HM1 0.844

0.919 0.654

0.889

0.895 0.741

HM2 0.860 0.883
HM3 0.831 0.808
HM4 0.778 Elimination 15
HM5 0.749 Elimination 13
HM6 0.785 Elimination 14

Intention to Use

ITU1 0.849

0.924 0.708

0.820

0.883 0.716
ITU2 0.852 Elimination 21
ITU3 0.834 Elimination 20
ITU4 0.834 0.856
ITU5 0.837 0.862
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Table 3. Cont.

Construct Indicator
Initial Model Final Model

Loading
Factor (λ) CR AVE Loading Factor (λ)

& Elimination Stage CR AVE

Perceived
Behavior Control

PBC1 −0.855

0.777 0.597

0.859

0.910 0.772
PBC2 −0.888 0.883
PBC3 −0.888 0.894
PBC4 −0.589 Elimination 5
PBC5 0.573 Elimination 4

Performance
Expectancy

PE1 0.588

0.812 0.525

Elimination 7

0.829 0.707
PE2 0.622 Elimination 8
PE3 0.828 0.829
PE4 0.825 0.853

Perceived Financial
Risk

PFIN1 0.806

0.924 0.669

Elimination 18

0.894 0.678

PFIN2 0.819 0.809
PFIN3 0.815 0.809
PFIN4 0.808 Elimination 19
PFIN5 0.827 0.833
PFIN6 0.833 0.843

Perceived
Performance/

Functional Risk

PFR1 0.828

0.889 0.617

0.789

0.854 0.661
PFR2 0.821 0.851
PFR3 0.774 0.798
PFR4 0.720 Elimination 11
PFR5 0.781 Elimination 17

Perceived Physical Risk

PPR1 0.760

0.884 0.605

Elimination 16

0.845 0.645
PPR2 0.724 Elimination 9
PPR3 0.805 0.776
PPR4 0.828 0.875
PPR5 0.768 0.754

Perceived Social Risk

PSR1 0.766

0.853 0.595

0.758

0.848 0.651
PSR2 0.833 0.835
PSR3 0.822 0.825
PSR4 0.650 Elimination 10

Perceived Time Risk

PTR1 0.726

0.864 0.615

Elimination 12

0.844 0.645
PTR2 0.796 0.761
PTR3 0.831 0.850
PTR4 0.780 0.795

Price Value

PV1 0.851

0.916 0.732

0.850

0.916 0.732
PV2 0.884 0.885
PV3 0.868 0.868
PV4 0.819 0.819

Subjective Norm

SBN1 0.855

0.927 0.718

0.855

0.927 0.718
SBN2 0.848 0.848
SBN3 0.822 0.822
SBN4 0.852 0.852
SBN5 0.860 0.860

As shown in Table 2, the data elimination process was carried out with 23 stages on
23 study instruments considered to have a loading factor (λ) lower and higher than the
predetermined value. Meanwhile, data elimination was in the range of values that met
the standards as in ATU1, HM4, HM5, HM6, ITU2, ITU3, PFIN1, PFIN4, PFR4, PFR5,
PPR1, PPR2, and PTR4, conducted to obtain a good model fit value by eliminating the
lowest loading factor (λ) for each variable on changes in the CR and AVE values. The data
elimination process is quite accurate because it was conducted using the direct loading
factor (λ), CR, and AVE values to meet the recommended validity and reliability standards.
These increased the value of the model fit test (GFI = 0.712→ 0.836; AGFI = 0.693→ 0.819;
CFI = 0.895→ 0.940; TLI = 0.891→ 0.937; RMSEA = 0.048→ 0.042, CMIN/DF = 2.193→
1.945) to meet the standard set value as shown in Figure 2.
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Therefore, the total study instrument used in this study is 49 indicators. All of these
instruments are declared suitable for use and capable of being parameters for the variables
they represent. Therefore, the model is considered quite good in estimating changes in the
dependent variable with the intention to use electric vehicles because it has fulfilled the
assumption value in the model fit.

4.2. Structural Model Results

The structural model explains the ability of the independent variable to estimate the
dependent based on the hypothesis formed. This analysis was performed to fulfill the
measurement model assumptions, namely validity, reliability, and model fit, to ensure
the variables are properly estimated. An independent variable is considered capable of
estimating the dependent assuming that the statistical significance value (p-value) is lower
than the study error tolerance (alpha 10%, 5%, or 1%) [82]. Figure 2 shows that most of
the independent variables are able to predict/affect changes in the dependent as opposed
to others.

4.2.1. Hypothesis Test Results’ Predictors of Interest in Using Electric Vehicles

The results showed that ATU positively affected interest in using electric vehicles in
Indonesia (β = 0.286, p = 0.000). This supports the studies conducted by Yuen et al. [32],
Huang and Ge [44], Sanayei and Bahmani [69], and Lee [33], stating that electric vehicles
provide many positive benefits, such as a decrease in air pollution levels. This means that
the higher the public awareness of the positive benefits obtained using electric vehicles, the
higher the incentive to use electric vehicles in the future. These variables have the highest
influence compared to the subjective norm and facilitating condition variables, therefore
their role makes a very important contribution to stimulus for the use of electric vehicles
in Indonesia.

The use of electric vehicles is also influenced by SBNs (β = 0.189, p = 0.000), which
are the second-largest explanatory variable considered to have a positive effect on peoples’
interest its usage. These results are in accordance with the studies by Yuen et al. [32], Huang
and Ge [44], Safeena et al. [91], Sanaeyi and Bahmani [69], and Lee [33]. According to these,
the higher the social pressure from the individual’s environment to use electric vehicles,
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the greater their interest in usage in the future. Social pressure in this respect does not refer
to coercive pressure, but rather to the psychological influence caused by the environment
on the adoption of electric vehicles, such as family, friends, workplace, and invitations
through advertisements or gratuities. Furthermore, incentives are provided to create social
pressure on individuals to try and adopt electric vehicles.

PBC positively affects the interest in adopting electric vehicles (β = 0.134, p = 0.005).
These results support the studies by Yuen et al. [32], Huang and Ge [44], Safeena et al. [91],
Sanaeyi and Bahmani [69], and Lee [33]. According to them, the higher the individuals’
beliefs in an electric vehicle, the higher their interest in adopting and using it appropriately.
Individuals with high control over their financial circumstances may have a positive
attitude to buying and using electric vehicles in the future.

4.2.2. The Results of Hypothesis Testing Predictors of ATU of Electric Vehicles

Performance expectancy (PE) has a positive effect on ATU of electric vehicles (β = 0.246,
p = 0.000). These results are in accordance with the studies by Yuen et al. [32], Thomas et al. [58],
and Venkatesh et al. [26,27]. They stated that the better the individual’s assessment of the
performance of electric vehicles, the greater the benefits. Individuals perceive that the use of
electric vehicles tends to save costs and increase work productivity, thereby increasing positive
perceptions of the product.

Effort expectancy (EE) positively affects attitudes toward the use of electric vehicles
(β = 0.140, p = 0.002). These results support the studies by Yuen et al. [32], Thomas et al. [58],
Venkatesh et al. [26,27], and Lee [33]. According to them, those who feel that electric vehicles
are easy to understand, learn about and benefit from, thereby adopt positive perceptions to
their adaptation in Indonesia.

Hedonic motivation (HM) positively affects ATU of electric vehicles (β = 0.217,
p = 0.000). These results are consistent with the studies by Yuen et al. [32] and Le Roux
and Maree [60]. The higher the perception of happiness and pleasure obtained while using
electric vehicles, the greater the positive assessment. Individuals with a perception of
obtaining pleasure and comfort while using these products tend to have a positive attitude,
which promotes future use.

Price value (PV) positively affects ATU of electric vehicles (β = 0.091, p = 0.042, sig.
at 5%). These results are consistent with the study by Yuen et al. [32], stating that an
increase in positive perception of the value of electric vehicles leads to a higher assessment
of usage. Furthermore, individuals with a belief that the price of electric vehicles is directly
proportional to the quality of the product tend to behave positively and support the electric
vehicle acceleration program, thereby generating interest in use in the future.

Habit (HB) positively affects attitudes toward the use of electric vehicles at an in-
significant level (β = 0.055, p = 0.217). These results are not consistent with the study by
Yuen et al. [32] but support the theory of Ajzen [63], which explains why past behavior
does not directly control future behavior.

Perceived physical risk (PPR) has no negative effect on ATU of electric vehicles
(β = 0.017, p = 0.725). The results of this study contradict the studies by Choi et al. [71] and
Sanayei and Bahmani [69] but are consistent with Majali’s [31]. Perceptions of phys-
ical hazards while using electric vehicles do not lead individuals to perceive electric
vehicles negatively.

Perceived performance/functional risk (PFR) has a negative effect on ATU of electric
vehicles (β = −0.155, p = 0.002). These results are consistent with the studies by Majali [31]
and Sanayei and Bahmani [69], stating that the higher the possibility of functional risk
arising in electric vehicles, the lower the individual’s positive perception of electric vehicles.
Therefore, those who feel electric vehicles are likely to have problems with the battery,
maintenance, and other constraints tend to have a negative attitude and are reluctant in
adapting to usage.

Perceived financial risk (PFN) has a negative effect on ATU of electric vehicles
(β = −0.081, p = −0.080, sig. at 10%). These results are consistent with the studies by
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Majali [31] and Sanayei and Bahmani [69], stating that the higher the potential for financial
loss, the more negative an individual’s assessment of electric vehicles. For instance, those
who think that purchase will cause an increase in financial burdens, such as electricity,
maintenance costs, and purchase of spare batteries, tend to have a negative attitude towards
purchasing and using electric vehicles.

Perceived social risk (PSR) positively affects ATU of electric vehicles (β = 0.171,
p = 0.000). This contradicts the study by Majali [31] and Sanayei and Bahmani [69], which
stated that the higher the social pressure to use electric vehicles, the greater the positive
evaluation of electric vehicles. Therefore, individuals resistant to the pressures of the social
environment, such as family and work environment, tend to be confident and possess a
more positive attitude toward electric vehicles.

Perceived time risk (PTR) has a negative effect on ATU of electric vehicles at an
insignificant level (β = −0.067, p = 0.156). These results are inconsistent with the studies
by Majali [31] and Sanayei and Bahmani [69], stating that perceptions of the possibility of
individuals losing time while buying and using electric vehicles do not lead to negative
evaluations of electric vehicles.

4.2.3. Hypothesis Test Results Predictors of PBC of Electric Vehicles

Facilitating condition (FC) positively affects PBC of electric vehicles (β = 0.125, p = 0.008).
These results are in accordance with the studies conducted by Yuen et al. [32], Kumi et al. [80],
and Teo [79], stating that the higher the availability of adequate facilities for electric vehicles,
the greater the confidence. Individuals who feel that the government is working hard to
prepare infrastructure and various incentives while buying and using electric vehicles are
more confident adapting to usage.

5. Discussion

The theoretical integration approach of TPB, UTAUT-2, and risk perception in this
study aims to determine the effect of theoretical constructs on interest in using electric
vehicles. Figure 2 shows that the TPB model can adequately predict interest in using
electric vehicles in Indonesia. Interest in using electric vehicles can be estimated by ATU,
influenced by the UTAUT2 and perceived risk models. This illustrates that individual
positive assessments influence interest in using electric vehicles and ratings of the products
influenced by perceptions of performance and effort expectancies, hedonic motivation, price
value, functional risk, financial risk, and social risk. Therefore, changes in the assessment
of this factor directly or indirectly impact individual interest. Another factor of the TPB
model considered to influence users’ interest in using electric vehicles is the SBN and PBC,
which are influenced by the facilitating condition. The TPB, UTAUT2, and perceived risk
constructs can be well integrated into predicting interest in using electric vehicles. However,
the habit factors, perceived physical, and time risk in the UTAUT2 are not able to estimate
this factor on the ATU of electric vehicles.

This study contributes to Indonesia’s policyholders and business actors within the
electric vehicle automotive industry. The sensitivity of the positive assessment of the
Indonesian people toward this product is influenced by perceptions and judgments on risk,
therefore education, publication, and proper introduction must be increased by policymak-
ers and automotive industry players. An understanding of the benefits of adopting and
using electric vehicles and the consequences and losses that potential consumers can avoid
must be communicated properly through the media. Education and provision of informa-
tion need to be continuously carried out in public areas. The government must also be able
to provide supporting facilities such as independent and public electric charging stations.

This study provides new insights into the development model of Yuen et al. (2020)
integrated with the theoretical construct of risk perception. It is also beneficial in providing
benefits for knowledge development, but with some weaknesses in its theoretical construc-
tion. Therefore, the model validation needs to be retested with a wider area and larger
sample to ensure it is more valid and can be generalized. The respondents used in this
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study are not focused on users of electric vehicles, due to the small population of owners.
Further study needs to be conducted using a wider sample of electric vehicle users to
determine habit constructs, perceived time and physical risk accurately. The financial risk
factors and price value have similar constructs, therefore further study is recommended to
combine them.

6. Conclusions

The highly urgent shift from conventional vehicles to electric vehicles must be carried
out in Indonesia as part of its green roadmap. This study was conducted to understand
the factors that encourage consumers to purchase and use electric vehicles in Indonesia.
Quantitative causality methods using the Structural Equation Modeling approach are
expected to provide a complete picture of the factors affecting consumers use of electric
vehicles. This study also provides a new approach that merges the use of TPB, UTAUT-2,
and Perceived Risk models.

The result indicates that predictors for intention to use electric vehicles, including
Attitude Toward Use (ATU), Subjective Norm (SN), and Perceived Behavioral Control
(PBC), can assist prediction of interest in using electric vehicles in Indonesia. The model
constructed in this research examines the effect of the risk perception variable on attitudes
toward use of electric vehicles. The results of this study indicate that only perceived
functional risk and financial risk factors have a negative effect on the attitude toward the
use of electric vehicles, while the perceived physical risk, time risk, and social risk factors
contradict the results of previous studies.

However, some inconsistency with the results of previous studies calls for further
research to find discrepancies in the results of this study. The use of control variables
such as demographic data in the modeling of future research is likely to provide a better
representation in order to deal with the inconsistency of the results of this study.
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Appendix A

Table A1. Questionnaire Construct, Measurement, and Sources.

Construct Item Measurement Sources

Attitude Toward Use
(ATU)

ATU1 Using electric vehicles is an important thing.
[44]

[33]

[32]

ATU2 Using an electric vehicle might be a good idea.

ATU3 By buying and using an electric vehicle, I can play an active role in supporting the
government’s electric vehicle acceleration program.

ATU4 I think the program to accelerate the procurement of electric vehicles is a
positive/beneficial thing.

ATU5 I’m happy if in the end, the electric vehicle I buy can reduce pollution.
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Table A1. Cont.

Construct Item Measurement Sources

Subjective Norm
(SBN)

SBN1 If my family and relatives had bought and used an electric vehicle, maybe I would too.

[44]

SBN2 Maybe I will be interested in using an electric vehicle if my close friends recommend it.

SBN3 Advertisements about electric vehicles in various media can promote me to buy and
use electric vehicles.

SBN4 The tax incentives offered by the government (free transfer fees for electric vehicles)
made me interested in using electric vehicles.

SBN5 If the environment I work in uses electric vehicles, I might as well use them.

Perceived Behavioral
Control
(PBC)

PBC1 I have the freedom to decide, whether to electric vehicle or not.

[44]

[32]

PBC2 I have the financial ability to buy an electric vehicle in the future.

PBC3 If I want it, I can definitely buy and use an electric vehicle for my next
vehicle purchase.

PBC4 I have knowledge of how to use electric vehicles.
PBC5 In the future, I am pessimistic about being able to buy an electric vehicle. (-)

Intention To Use
(ITU)

ITU1 I would consider buying and using an electric vehicle.
[27]
[44]
[33]

ITU2 I have plans to try buying and using an electric vehicle.
ITU3 I will buy and recommend electric vehicles to colleagues, friends and family.
ITU4 I look forward to the introduction of various electric vehicle brands on the market.
ITU5 I imagine that in the future I will buy and use electric vehicles.

Performance
Expectancy

(PE)

PE1 Using an electric vehicle for daily activities may be helpful in my work.

[27]
PE2 Using electric vehicles for daily activities may be more friendly to the environment.
PE3 Using electric vehicles for daily activities may save expenses/costs.
PE4 Using electric vehicles for daily activities may increase my work productivity.

Effort Expectancy
(EE)

EE1 It was easy for me to learn how to use an electric vehicle.
[27]EE2 I understand and can use electric vehicles.

EE3 I think it is easy to use electric vehicles.
EE4 Becoming skilled and proficient in using electric vehicles is not difficult for me.

Facilitating Condition
(FC)

FC1 The Indonesian government is actively setting up facilities for selling electric vehicles.
[27]

[32]

FC2 The Indonesian government is actively setting up public electric refueling facilities.

FC3 The Indonesian government is actively offering incentives to increase electric power
for electric vehicle owners.

FC4 Advances in technology, make me feel safe using electric vehicles.
FC5 How to use electric vehicles, not much different from other conventional vehicles.
FC6 There is a help center that can be contacted in case of problems with electric vehicles.

Hedonic Motivation
(HM)

HM1 Using an electric vehicle appears to be it would be fun.

[27]

HM2 Using an electric vehicle seems to make me more comfortable.
HM3 Using an electric vehicle seems to make me even more proud.

HM4 As long as an electric vehicle can make me comfortable when used, maybe I will buy it
even though it is expensive.

HM5 Using electric vehicles seems to improve my social status.
HM6 I would be proud if I was one of the first people to buy and use an electric vehicle.

Price Value
(PV)

PV1 The price of electric vehicles today is quite affordable and reasonable.

[27]
PV2 The price paid may be in accordance with the electric vehicle that I will get.
PV3 The current price of electric vehicles is the price with the best offer.

PV4 With the current quality of electric vehicles, it is quite natural that they are
relatively expensive.

Habit
(H)

HB1 Using conventional oil-fueled vehicles has become a habit for me. (-)

[27]
HB2 It seems it is difficult for me to switch to using electric vehicles. (-)

HB3 My habit of using conventional oil-fueled vehicles makes it impossible for me to
switch to using electric vehicles. (-)

HB4 It is impossible for me to use an electric vehicle because it is tied to a conventional
oil-fueled vehicle. (-)

Perceived Physical Risk
(PPR)

PPR1 The inaudible sound of an electric vehicle’s engine can increase the risk of an
accident. (-) [31]

[73]

PPR2 I might have a hard time finding a charging station for an electric vehicle. (-)
PPR3 Electric vehicle batteries have the potential to explode while charging. (-)

PPR4 I’m afraid it will explode when the electric vehicle battery reaches too high a
temperature. (-)

PPR5 Electric vehicles may experience a power failure (turn off) during a flood. (-)

Perceived Functional
Risk

(PFR)

PFR1 Electric vehicle batteries will experience a decrease in performance (mileage). (-)

[31]

PFR2 I may find it difficult to maintain an electric vehicle. (-)
PFR3 I may have problems driving an electric vehicle. (-)
PFR4 The power indicator sensor on the mains battery may not show the actual capacity. (-)

PFR5 Currently, there may not be many repair shops that can help when problems occur
with electric vehicles. (-)
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Table A1. Cont.

Construct Item Measurement Sources

Perceived Financial
Risk

(PFIN)

PFIN1 At the moment I am not interested in buying an electric vehicle, because in the future
the price of electric vehicles may be cheaper. (-)

[31]

PFIN2 I hesitate to buy an electric vehicle, because it might cause an increase in the electrical
load at home. (-)

PFIN3 Currently, electric vehicle technology may be difficult for the Indonesian market
to accept. (-)

PFIN4 I’m hesitant to buy an electric vehicle, because maybe the selling price will drop
drastically in the future. (-)

PFIN5 While buying an electric vehicle, the maintenance costs may be very expensive. (-)
PFIN6 I’m hesitant to buy an electric vehicle, as I might have to buy a spare battery. (-)

Perceived Social Risk
(PSR)

PSR1 If I buy an electric vehicle, maybe people around me will judge me as arrogant and
showing off. (-)

[31]PSR2 My family does not recommend buying an electric vehicle. (-)
PSR3 People do not like electric vehicles, and I believe in their opinion. (-)

PSR4 If the expert reviews about electric vehicles are negative, I will not buy and use electric
vehicles. (-)

Perceived Time Risk
(PTR)

PTR1 Recharging process of electric vehicles for a long time, will interfere with my daily
activities. (-)

[31]PTR2 The process of ordering an electric vehicle may take a long time. (-)
PTR3 The process of learning electric vehicles may take quite a long time. (-)
PTR4 It takes more effort to understand how electric vehicles work. (-)

Note: the sign (-) is a negative question, while others are positive questions.
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