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Abstract: The goal of technological advancements, including the development of electric vehicles (EVs), is to address emerging
social and transportation challenges while mitigating pollution levels. As the country with the fourth-highest population density
globally, Indonesia has witnessed both a population surge and a corresponding annual rise in the number of vehicles. The
transportation sector, especially motor vehicles, stands as the second-largest source of air pollution in Indonesia, emphasizing the
importance of addressing this substantial increase in usage. This study, thus, presents a systematic literature review related to the
behavioral theory applied to EV in the Indonesian context. The Scopus database is used to extract the relevant articles. First, in
presenting the extracted articles, descriptive statistics shows the number of articles per year and names of published journals. Next,
a qualitative approach is used to classify the articles according to the type of research and method used. A scientometric analysis is
then used to visualize the bibliometric clusters. Finally, we also provide a suggestion as a future research direction in which it is

recommended to conduct research using the latest reasoned action approach model applying to EV.

Keywords—behavior; electric vehicle; Indonesia; literature review

1. INTRODUCTION

Indonesia began experiencing an oil balance deficit since
2003 due to an increase in consumption (about 1.21 million
barrels per day) and a decline in production (only about 1.18
million barrels per day), according to the British Petroleum.
This shortage was amplified from year to year. If this condition
continues without a proper solution, it is not impossible that
one day there will be an energy crisis in Indonesia. Based on
data from the 2019 Indonesian Energy Outlook, the total
energy consumption (without traditional biomass) in 2018 was
114 MTOE (million tons of oil equivalent), contributed from
transportation sector (about 40%), industrial sector (36%),
household (16%), commercial sector (6%), and about 2% from
other sectors [1]. To prevent this oil shortage, there must be
efforts especially from the government to reduce oil
consumption, especially in the transportation sector. This is
because the transportation sector contributed about 40% from
the total oil consumption (the highest among all).

Over the last decade, there has been an increase in fuel
consumption of about 8.6% per year in the transportation
sector [2]. According to [3], more than 17,000 liters of fuel are
consumed by vehicles every minute. To reduce oil
consumption in the transportation sector, an energy efficient
vehicle is needed. One type of vehicle that is energy efficient
and can be an alternative for reducing oil consumption is an
electric vehicle (EV).

In recent years, energy scarcity and environmental
pollution have greatly promoted the rapid development of EV
industry [4]. Several studies reveal that EVs have been widely
considered as a promising solution to the problems of
environmental degradation and energy depletion [5]. If we
look at it ten years ago, there were only hundreds of renewable

energy vehicles worldwide and in 2021, with the total sales of
6.5 million units—according to Inside EV. This figure
increased 108% compared to 2020 which was only 3.1 million
units of sales.

Even though the market of EV is slowly starting to grow,
the number of EV sales especially in Indonesia, are still
relatively smaller compared to the conventional vehicles.
Electric cars only account for less than 1% of the total
Indonesian car market. A survey conducted by Populix entitled
“Indonesian Modern Consumption” which discusses
Indonesian consumer behavior in the modern era, including the
use of EV, showed that only 13% of the respondents own
electric motorbikes and only 2% of them own electric cars [6].
This skepticism towards EV occurs for several reasons, for
example, the perception of limited range for batteries [7], the
unavailability of electric charging stations, longer charging
times, higher prices [8], as well as its treatment and durability
which are still not widely known. In particular for a marketer,
to increase sales of EV or to market EV more effectively, one
way that can be taken is to know the factors that influence
people's intentions to buy EV.
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Fig. 1. Steps of conducting systematic literature review

This paper aims to systematically review academic articles
regarding articles which discussed behavioral theory applied to
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EV in Indonesia. In this study, we present a clear overview of
what has been done in the literature towards EV in Indonesia in
accordance to the behavioral theory. More precisely, we
classify the articles according to the type of research and
method used. In addition, we also provide a scientometric
analysis is used to visualize the bibliometric clusters. Finally,
the review provides a suggestion for the future research agenda.

2. METHODOLOGY

The steps to conduct the systematic literature review are
described in this section and illustrated in Figure 1. In Step 1,
the research objective has to be defined well. This study
systematically reviews articles regarding the behavioral theory
applied to electric vehicle (EV) in Indonesian context. Step 2
is conducted to restrict the search criteria. As such, the relevant
search keywords for the query process are determined. The
articles which contain “electric” AND (“car” OR “vehicle*”
OR “motor”) AND “behavio*”) AND “Indonesia” in their
title, abstract or keywords are extracted.!

Step 3 is searching for articles in the database. To get a
widespread coverage of the literature, the most extensive
scientific database is selected, i.e., Scopus by Elsevier (https://
www.scopus.com/), following [9], who mentioned, “Scopus
includes most of the journals indexed in WoS [Web of
Science].” This database provides access to scientific articles
and wide-ranging journals from various fields. Several
research studies also used this database to perform literature
review, e.g., [10], [11], [12]. In Step 4, the authors define the
search criteria. For the sake of quality assurance, the document
type is restricted to peer-reviewed research article published in
a journal. From a pragmatic point of view, only articles
published in English are included. Using the previously
mentioned inclusion criteria, the search yields 17 articles. This
low yield indicates that this research area is underexplored
especially in the Indonesian context.

In Step 5, the authors independently read the abstract to
verify whether the extracted articles are relevant to this study’s
objective. The authors then perform cross-checking by
comparing the verification result to minimize the subjective
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Fig. 2. Number of articles per year

Fig. 3. Number of published journals

bias. Doing this way, only 12 articles are included for further
analysis. In analyzing the collected articles in Step 7, the
authors use qualitative approach to categorize articles
according to type of research and method used.

In presenting the results (as in Step 8), descriptive statistics
is presented showing the number of articles per year and names
of published journals. Next, a qualitative approach is used to
classify the articles according to the type of research and
method used. Lastly, a scientometric analysis is used to
visualize the bibliometric clusters, namely co-authorship and
co-occurrence (keywords) analysis.

3. RESULT
3.1 Descriptive Statistics

Figure 2 illustrates the number of articles per year, in which
in 2019 there was one article published, three articles were
published in 2021, six articles were published in 2022, two
articles were published in 2023, and no article was published
in 2020. The collected articles are spread across 9 different
journals, see Figure 3. Sustainability by MDPI ranks first
(published 3 articles), followed by Transportation Research,
Part D: Transport and Environment by Elsevier which
published 2 articles.

3.2 Classification of the articles

Each article is classified according to type of research and
method used. Classifying extracted articles from the literature
review allows readers to validate what has been studied and

Table 1: Type of research and method used

Article Type of Method
research
[Gltie]zrra (2019) Predictive Mixed logit model
Alamsjah et al. Analytical Chi-square test of
(2021) [15] independence
Rizki et al. Predictive Multinomial logit
(2021) [16] model

! The asterisk sign (*) is used to find a root word plus all the words made by
adding letters to the end (or beginning) of it.
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Article Type of Method
research

Febransyah - Analytic network
(2021) [17] Predictive process
Gunawan et al. Analvtical Structural equation
(2022) [18] Y modelling
Rahmawati et Analvtical Structural equation
al. (2022) [19] Y modelling
Sunitiyoso et - . .
al. (2022) [20] Predictive Mixed logit model
Murtiningrum .
et al. (2022) Analytical ;t(glcjjztllljirr?l equation
[21] J
Waluyo et al. - .
(2022) [22] Predictive Ordered logit model
Choi et al. - . .
(2022) [23] Predictive Mixed logit model
Putra et al. Analvtical Structural equation
(2023) [24] y modelling
Haryadi et al. Exploratory factor
2023) [25] | EXPlOratory | alysis

also can provide the possibility to find gaps in this research
domain. Table 1 shows the classification of extracted articles
based on type of research and method used.

Based on the type of research, the articles are classified into
four categories: exploratory, descriptive, analytical, and
predictive [13]. An exploratory study is performed into a
research problem with very little information or no earlier
studies. The purpose is to search for patterns and ideas and
obtain better familiarity with the research area to conduct a
more rigorous investigation at a later phase. Only one
exploratory research which is identified from the extracted
articles, i.e., [25]. This study aimed to understand the
characteristics of electric charging stations and (ECS) electric
vehicle charging stations (EVCS) users in Indonesia in order
to identify determinant factors for ECS and EVCS utilization.
Using an exploratory factor analysis, the study found that
potential EVCS users are adults from upper-middle-class
backgrounds, with four family members, who own a
motorcycle and live in suburban areas. Furthermore, a wide
social network, knowledge of technology, and ease of access,
convenience, and price were identified as key factors for
choosing ECS/EVCS.

Descriptive  research is performed to describe
phenomena—and for this—that typically produces a
problem’s profile, subject, event or issue to be investigated. It
aims to recognize and find information about the features of an
issue or a problem. It goes further in investigating a problem
than previous exploratory research. In this review, there is no
descriptive research which is identified.

Analytical (or explanatory) research analyzes and explains
why the phenomenon or the problem or issue or event being
investigated is happening. Therefore, the research aims to

understand the phenomenon by discovering and/or measuring
the causal relationship. It tests hypotheses or uses theories to
describe the reasons that cause the investigated phenomenon
[26]. From the extracted articles, there are 5 analytical research
studies; one of them is the study of [18]. This study aims to
provide an overview of the factors that drive interest in
adopting electric vehicles in Indonesia using data from 526
respondents in various cities located in Indonesia.

Finally, the predictive research goes further by forecasting
the likelihood of a similar situation occurring elsewhere. It
aims to generalize the analysis by predicting certain
phenomena based on hypothesized or general relationships.
There are 6 predictive research studies in this study, one of
them is the study of [14], which presented the results of a
choice experiment to evaluate the extent to which electric
motorcycles are a potential replacement for gasoline-powered
motorcycles in Solo, Indonesia. To estimate the probability of
selecting different motorcycle types, the survey data are fit
with a mixed logit model with random coefficients.

Based on method used, the predictive research use either
logit model (i.e., mixed logit, ordered logit, and multinomial
logit) or analytic network process (ANP). The logit model is
used to estimate the probability of selecting different choices.
The ANP is a multi-criteria decision model that can be used to
rank decision alternatives. Most of the analytical research used
structural equation modelling (SEM) to test and evaluate
multivariate causal relationships. Lastly, the exploratory factor
analysis (EFA) is used to discover the factor structure of a
measure and to examine its internal reliability. EFA is often
recommended when researchers have no hypotheses about the
nature of the underlying factor structure of their measure.

3.3 Scientometrics Analysis

Scientometric analysis as a tool for performing science
mapping is conducted in this review, namely, co-authorship
and co-occurrence. Science mapping is a quantitative approach
that utilizes visualization techniques as well as statistics to
analyze bibliographic networks (e.g., keywords, authors,
journals, citations, institutions, and countries) in a specific
area.

We use VOSviewer software [27] to conduct the analysis.
Fractional counting is used, in which each article has only one
unit that it is fractioned according to the number of co-authors.
It is used to normalize the influence of articles with multiple
authors. When fractional counting is used, the strength of a co-
authorship link between two authors is determined not only by
the number of articles co-authored by the authors, but also by
the number of authors of each co-authored article.
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Fig. 5. Keywords and co-occurrence networks

Co-authorship has been operationalized as a proxy for
research collaboration. It is an interesting issue due to
formalized shift in the policy-for-science paradigm from
funding individual investigators to funding groups. This is
because presumably, the more experts are working together on
a particular problem, the better the chances for effectiveness,
innovativeness, and/or productivity. Accordingly, many public
research investments are made in organized research units with
different types of expertise from different economic sectors
and/or from different disciplines. Figure 4 illustrates the co-
authorship network. In this network, nodes represent authors,
which are connected when they share the authorship of an
article.

Keywords co-occurrence analysis aims to map the co-
occurred keywords and group them into several research
clusters. It is performed to explain the structure and internal
composition of the research domain as well as to reveal the
frontier, see [28]. The map can be used to elucidate the
knowledge structure of the research theme and it might help to
identify the potential research opportunities in the future.
Keywords co-occurrence network is shown in Figure 5. The
most frequent keyword is “electric vehicle” which appeared
six times, followed by “stated preference” (three times).

4. FUTURE RESEARCH DIRECTION

In the behavioral theory research, the reasoned action
approach (RAA) [29] is considered the latest and updated
model. The RAA is a more comprehensive version of its
precursors, the theory of reasoned action (TRA) [30] and the
theory of planned behavior (TPB) [31], [32].

Intention is a central construct of the RAA. It reflects the
extent to which individuals are motivated to perform a given
behavior and is conceptualized as the most proximal
antecedent of behavior. Intentions are a function of three sets
of belief-based constructs, i.e., attitude, subjective norms, and
perceived behavioral control (PBC). Attitudes are an
individual’s overall positive or negative evaluation of a
behavior. Subjective norms reflect the individual’s beliefs that
significant others want them to participate in the behavior. It
comprises injunctive and descriptive sub-components, e.g.,
[33], which describe social pressures to perform the behavior
and beliefs in the extent to which the behavior is typical or
normal, respectively. PBC reflects the extent to which the
behavior is under the individual's control. PBC is differentiated
into autonomy and capacity sub-components, e.g., [34], which
reflect perceptions of control over doing the behavior and
perceived confidence in doing it, respectively.

We again conduct a search in the Scopus database using
the search query: “reasoned action approach” AND
“Indonesia”. Only English peer-reviewed research article
published in journals are included. Only two articles are
extracted. The first article is [35] which aims to explore
psychosocial factors that contribute to breast self-examination
(BSE), which is an alternative to prevent breast cancer. Focus
group discussions with 62 women aged 18-55 years were
conducted to explore these psychosocial factors. The second
article is [36], continuation research of [35], which aims to
confirm the psychosocial factors of intention to carry out BSE.
The respondents were 204 women aged 18-65 years and had
never been diagnosed with breast cancer. This research
combines RAA and the health belief model (HBM).

To find out similar research in a worldwide context, a
search is carried out again in the Scopus database using the
search query: (“electric” AND (“car” OR “vehicle” OR
“motor”) AND (“reasoned action approach”)). Again, only
English peer-reviewed research article published in journals
are included. The result shows that there is only one article,
i.e., [37], which examines the low adoption of EVs in
Denmark. The study showed that Danish car owners’ intention
to purchase EVs increases with their attitudes towards EVs and
the presence of a moral obligation to purchase environmentally
friendly cars; and decreased as perceived difficulty in using
EVs and feelings of uncertainty about EVs increased.

The visual of the previous searches is shown in Figure 6.
According to these searches, it is recommended to conduct
research using the latest RAA model applying to EV as there
is no research conducted in the Indonesian context and only
limited research conducted worldwide.

5. CONCLUSION

This study systematically reviews relevant articles from the
Scopus database about the behavioral theory applied to EV in
Indonesian context. It represents a unique opportunity
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Fig. 6. Summary of the search

to contribute to the literature by mapping articles
systematically in this research domain. Through the review, 12
articles published in 9 different journals are thoroughly
analyzed. This study classifies the articles according to type of
research and method used. The finding shows that there is one
exploratory research, five analytical research, and six
predictive research. This research also shows the co-
authorship and keywords co-occurrence networks. Finally, we
also provide a suggestion as a future research direction in
which it is recommended to conduct research using the latest
RAA model applying to EV.
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