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ABSTRACT Indonesia’s adoption of battery electric vehicles (BEVs) remains limited, posing a challenge to the government’'s ambitious targets for 2030
and beyond. This study adopts a mixed-methods approach, combining qualitative insights from focus group discussions and stakeholder interviews
with quantitative analysis using a mixed multinomial logit (MMNL) model. The stated preference survey includes 1,360 respondents across six provinces
in Java, providing broader geographic coverage than most prior studies in Indonesia. The analysis covers both two-wheeler (2W) and four-wheeler (4W)
BEVs, while also differentiating preferences by brand, an often-overlooked factor in the Indonesian context. The MMNL results confirm that charging
time, range, operational cost, and price significantly influence BEV preferences, with variations across vehicle segments and brand types. Shared
concerns from both supply- and demand-side perspectives include affordability, underdeveloped charging infrastructure, and limited product-market
fit. However, divergent priorities are evident: industry stakeholders emphasize the need for technological upgrades, consistent policy signals, and
improvements in upstream supply chains, while consumers prioritize convenience and final purchase or operating costs, showing less sensitivity to
advanced technical specifications. This study contributes to the literature by offering an integrated demand-supply perspective on BEV adoption in
an emerging economy, while also introducing brand differentiation and wider geographic sampling as key novelties. Policy recommendations include
accelerating fast-charging infrastructure, standardizing batteries, localizing battery production, and implementing stronger disincentives for internal
combustion engine (ICE) vehicles. The strategic enforcement of Presidential Instruction No. 7/2022 is also highlighted as a critical step to demonstrate
government commitment. Together, these insights provide actionable guidance for accelerating a more inclusive and effective transition to electric
mobility in Indonesia.
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1 INTRODUCTION

Electric vehicles (EVs) have gained global attention as centives and the development of key infrastructure,
a solution to transport-related emissions, which ac- such as charging stations and battery-swapping facil-
counted for 15% of global emissions in 2020 (Ritchie ities.

et al., 2020), Indonesia faces significant challenges in

reducing vehicular emissions due to rapid urbanization In addition, the Ministry of Energy and Mineral Re-

and its growing dependence on privately owned fossil
fuel vehicles, totaling 148 million in 2022, with a 5% an-
nual growth rate over the past seven years (BPS - Statis-
tics Indonesia, 2022). In response, the government has
identified EVs as a strategic solution and is actively pri-
oritizing the development of a domestic EV ecosystem
to support sustainable transport.

Indonesia’s large nickel reserves, a critical raw material
for battery production, have influenced its policy pref-
erence for battery electric vehicles (BEVs) over other
EV types. Presidential Decree No. 55/2019 outlines
a roadmap to accelerate the adoption of 2W and 4W
BEVs. It mandates minimum local content, referred
to as Tingkat Komponen Dalam Negeri (TKDN), for BEV
manufacturers and includes provisions for purchase in-
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sources, through the National Grand Energy Plan, tar-
gets a 77-barrel-per-day reduction in gasoline imports
by 2030, relying on mass BEV adoption. The aim is
to reach 13 million 2W BEVs and 2 million 4W BEVs
by 2030 (National Energy Council, 2022). However,
progress is slow: by September 2024, only 109,576 2W
and 23,348 4W BEVs were registered (Erlangga, 2024),
or about 1% of the target. Despite doubling since 2022,
Indonesia’s EV market share remains at 2%, far behind
the global average of 18% and Thailand’s 10% in 2023
(International Energy Agency, 2023).

BEV adoption in Indonesia faces price-related chal-
lenges, as most 4W models (USD 15,248-64,000) re-
main well above the ideal USD 14,000-20,000 range
(Pandyaswargo et al., 2021; Abidin and L., 2023;
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Febriati, 2023), while ICE vehicles are widely avail-
able for under USD 12,000 (Institute for Essential Ser-
vices Reform, 2023). Despite this, the Hyundai Ioniq
5 and the more affordable Wuling Air EV have become
best-sellers (Rahadiansyah, 2023), and in the 2W seg-
ment, around eight manufacturers offer electric motor-
cycles—mostly priced below USD 1,922 (Agung, 2023).

Beyond pricing barriers, charging infrastructure also
plays a critical role in shaping consumer adoption of
BEVs. As of late 2023, Indonesian BEV users rely on
three charging options: home charging, public sta-
tions, and battery-swapping (limited to 2W EVs). The
country had 932 public charging stations, mostly slow
(44%) and medium speed (32%), with over half located
in Java (Ministry of Energy and Mineral Resources,
2024a,b), far behind Thailand’s 9,694 stations (Elec-
tric Vehicle Association of Thailand, 2023). Battery-
swapping infrastructure includes 1,772 stations, 70% of
which are in Java (Ministry of Energy and Mineral Re-
sources, 2024a,b) while PT PLN installed 4,610 home
chargers nationwide (PT PLN (Persero), 2024). This
limited and uneven distribution continues to fuel range
anxiety and hinders BEV adoption.

The Indonesian government has introduced a mix of fi-
nancial and convenience-oriented policies to support
BEV adoption. Financial incentives include purchase
subsidies for 2W BEVs with local content, projected to
lower prices by 22-40% depending on motor capac-
ity, in 2023 (Institute for Essential Services Reform,
2023). For 4W BEVs, the 10% VAT has been removed,
although it is still lower than Thailand’s 15% or Sin-
gapore’s 24% incentives (Institute for Essential Ser-
vices Reform, 2023). Additional support includes re-
duced registration fees, motor vehicle tax discounts,
and lower electricity rates for home charging. On the
convenience side, some regions allow BEVs access to re-
stricted roads, and in Jakarta, they are exempt from the
odd-even traffic rule. However, the absence of disin-
centives for ICE vehicles or a national phase-out target
limits Indonesia’s long-term EV transition strategy.

Most EV adoption research focuses on developed mar-
kets (Li et al., 2017; Bryta et al., 2022; Ivanova and
Moreira, 2023; Wicki et al., 2023), leaving a gap in
understanding the specific socio-technical and pol-
icy challenges in emerging economies like Indonesia.
The dominance of two-wheelers over four-wheelers,
combined with the strong presence of Japanese au-
tomakers that prioritize hybrid electric vehicles (HEVs),
makes Indonesia’s BEV trajectory distinct (Veza et al.,
2021; The Association of Indonesia Automotive Indus-
try, 2023).

Previous studies on EVs or BEVs in Indonesia have pri-
marily addressed either consumers or production. Most
consumer studies were conducted before the introduc-
tion of key 2023 purchase incentives and were limited
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in geographic scope (Guerra, 2019; Choi et al., 2022;
Belgiawan et al., 2024). Qualitative studies have exam-
ined multi-stakeholder views (Maghfiroh et al., 2021;
Sasongko et al., 2024), but these lacked robust con-
sumer representation or large-scale quantitative vali-
dation. Moreover, limited research has explored brand-
level differences in BEV preferences, which is crucial for
capturing heterogeneity in consumer choice during the
early stages of market development.

This study addresses these gaps by combining multi-
stakeholder insights with a stated preference survey of
1,360 respondents from six provinces across Java Is-
land, Indonesia’s most populous and economically ac-
tive region. Conceptually, the study is grounded in
a systems-oriented perspective that recognizes BEV
adoption as a result of interaction between regula-
tory policies, industrial readiness, and user responses.
By capturing the perspectives of key actors alongside
consumer preferences for both 2W and 4W BEVs, the
study bridges upstream and downstream factors affect-
ing adoption. Furthermore, by differentiating prefer-
ences across vehicle brands, this study contributes to
understanding how consumer decisions are shaped in
an emerging and policy-driven market. This integrated
approach offers strategic guidance to policymakers and
industry stakeholders in designing interventions that
are responsive to Indonesia’s evolving EV ecosystem.

This study aims to address the following research ques-
tions:

1. What are the key product attributes influencing
BEV adoption across the two-wheeler (2W) and
four-wheeler (4W) segments in Indonesia?

2. How do these preferences align or diverge from the
perspectives of key industry and policy stakehold-
ers?

3. What strategies or policies are needed to enhance
BEV uptake in Indonesia’s emerging market?

2 LITERATURE REVIEW

EVs are powered by electric motors and can be broadly
categorized into battery electric vehicles (BEVs), hy-
brid electric vehicles (HEVs), and plug-in hybrid elec-
tric vehicles (PHEVs). While global literature on EV
adoption is expanding, many studies aggregate all EV
types, thereby overlooking the specific dynamics and
challenges of BEV adoption. In addition, much of
the existing research isolates either consumer prefer-
ences or supply-side issues without integrating per-
spectives from regulators, manufacturers, and users.
This study addresses this gap by drawing on both
multi-stakeholder and cross-national studies to exam-
ine three key dimensions shaping BEV adoption: con-
sumer characteristics, product-related factors, and pol-
icy/infrastructure environments (Li et al., 2017; Bryla
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et al., 2022; Ivanova and Moreira, 2023).

Despite the growing body of work, the literature re-
mains fragmented across these themes, especially in
emerging markets like Indonesia. The following sec-
tions provide a thematic synthesis and highlight criti-
cal gaps that motivate this study.

2.1 Consumer-Related Factors

Socio-demographic characteristics have long been rec-
ognized as key determinants of EV adoption. Studies
in developed countries find that higher education, in-
come, home ownership, and vehicle access are asso-
ciated with a greater likelihood of adoption (Ensslen
etal., 2015; Briickmann et al., 2019; Mandys, 2021). Ex-
perience with EVs and access to neighborhood charging
stations also positively influence willingness to adopt
(Gehrke and Reardon, 2022).

Research from Southeast Asia, though still limited, re-
inforces some of these patterns. For instance, Kongk-
laew et al. (2021) found that in Thailand, younger in-
dividuals with longer driving experience were more in-
clined to adopt EVs. In Indonesia, Guerra (2019) and
Febransyah (2021) identified income and age, partic-
ularly among young, high-income males, as key fac-
tors. These studies also point to lifestyle traits such as
smoking and environmental perception as indirect in-
fluences on adoption.

While socio-demographic factors such as income, age,
and education have been shown to influence EV
adoption in various contexts, this study intention-
ally focuses on product-related attributes and stake-
holder perspectives. The decision to exclude socio-
demographic variables was made to maintain analyti-
cal focus.

2.2 Product-Related Factors

Product attributes, such as price, performance, range,
and charging duration, have been widely studied in de-
veloped countries. Mandys (2021) identified these at-
tributes, along with environmental benefits, as criti-
cal determinants of EV adoption. However, a system-
atic review by Ivanova and Moreira (2023) reveals in-
consistent findings across different contexts. In China,
Habich-Sobiegalla et al. (2019) found that price and
range were not significant predictors, possibly due to
the concentration of EV users in wealthier urban areas.
InJapan, Miwa et al. (2017) observed that charging time
had little influence compared to price, range, and vehi-
cle capacity.

In the Indonesian context, Choi et al. (2022) found that
Jakarta residents prefer EVs for environmental reasons,
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and are highly sensitive to vehicle price, charging time,
and driving range. Similar findings were reported by
Guerra (2019) in Solo, where attributes such as motor-
bike price, speed, and range significantly shaped prefer-
ences for 2W BEVs. Belgiawan et al. (2024) also empha-
sized that range extenders help reduce range anxiety,
while Sasongko et al. (2024) highlighted affordability as
a major barrier despite the appeal of lower operational
and maintenance costs.

These insights are echoed in non-academic sources.
Reports by the Institute for Essential Services Reform
(2023) and Charta Politika Indonesia (2022) point to
high upfront costs, long charging times, and limited
driving ranges as key constraints in BEV adoption.
Among these studies, four attributes, price, charging
duration, driving range, and operational costs (derived
from fuel costs), emerge as the most consistently cited
factors influencing EV adoption.

Despite these contributions, most research typically
examines only one vehicle type, either 2W or 4W. Com-
parative studies that assess how these attributes inter-
act across BEV categories using realistic market options
remain scarce. Furthermore, few studies contextualize
these preferences within the broader institutional and
infrastructural landscape, a gap this study addresses.

2.3 External Factors

External factors, particularly government policies and
charging infrastructure, play a decisive role in shaping
BEV adoption. Wang et al. (2017) classified policies into
three categories: financial incentives, information pro-
vision, and convenience measures, all of which posi-
tively affect EV adoption in China. These findings have
been supported in other countries, including Vietnam
(Ha et al., 2023) and Indonesia (Belgiawan et al., 2024).
However, Helveston et al. (2015) argued that in the ab-
sence of subsidies, consumers often prefer ICEVs or
HEVs, while Qiu et al. (2019) cautioned that incentives
lose effectiveness if price gaps between BEVs and ICEVs
remain large.

There is growing recognition that convenience-
oriented policies, such as access to charging stations,
home-charging infrastructure, and preferential reg-
istration processes, may be more influential than
financial incentives (Li et al., 2019; Qian et al., 2019).
The Chinese example, where license-plate privileges
outperformed purchase incentives, underscores this
point. Moreover, policies that constrain ICEV growth,
such as usage restrictions or bans, have been shown
to complement EV-supportive measures effectively
(Yu et al., 2018). In Indonesia, the policy framework
is evolving, but it lacks long-term disincentives for
ICEVs and still suffers from infrastructure deficits,
particularly in charging station coverage. Although
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government initiatives exist, policy fragmentation and
inconsistent local implementation continue to hinder
BEV uptake.

While international studies emphasize the importance
of coordinated and reinforcing policy packages, few
studies have examined how such policies interact with
consumer behavior and supply-side perspectives in
Indonesia. This limits their relevance for designing
context-specific BEV strategies.

3 METHODS
3.1 Interviews and Focus Group Discussions

This study used semi-structured focus group discus-
sions (FGDs) and in-depth interviews (IDIs) to explore
Indonesia’s BEV ecosystem from the perspectives of
key stakeholders, including BEV manufacturers, gov-
ernment bodies, and supporting industries. These par-
ticipants were selected to provide diverse insights into
the challenges, opportunities, and policies influencing
BEV adoption, production, and infrastructure develop-
ment.

Data collection included two FGDs with stakeholders
from the Indonesian Electric Vehicle Industry Associ-
ation, Indonesia Battery Corporation (IBC), and an In-
donesian battery manufacturer, as well as government
representatives from the Ministry of Industry, Ministry
of Energy and Mineral Resources, and the Indonesian
Investment Coordinating Board (BKPM). In addition,
three IDIs were conducted with two 4W BEV automak-
ers and one 2W BEV manufacturer to address their con-
cerns about data confidentiality. IDIs allowed them to
share insights on production challenges, sales strate-
gies, and policy impacts in a private setting. The guid-
ing questions varied slightly by stakeholder group but
generally focused on themes such as production readi-
ness, investment climate, regulatory and policy sup-
port, and infrastructure development (see Table 1). For
automakers and industry associations, questions ad-
dressed production capacity, competition, operational
challenges, policy impacts, and 5-year outlooks. For
battery companies and infrastructure providers, top-
ics included battery supply chains, energy availabil-
ity, marketing strategies, and regulatory needs. For
ministries, questions explored upstream and down-
stream industrial readiness, government incentives,
and ecosystem coordination. For the investment board,
discussions focused on the ease of doing business and
the investment climate for BEV-related projects.

All discussions took place in mid-2023. Due to the con-
sistent and policy-focused nature of the responses, the
research team relied on detailed session notes rather
than verbatim transcripts. The analysis was conducted
collaboratively through note comparison and group
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discussion to identify emerging patterns, converging
views, and shared challenges across stakeholders. Be-
cause the results were relatively clear and aligned
across participants, formal thematic coding and qual-
itative software were not employed. This pragmatic,
note-based approach allowed us to distill actionable in-
sights to complement the quantitative analysis.

3.2 Stated Preference Survey
3.2.1 Study Area and Data Collection

The stated preference (SP) survey focused on six
provinces in Java Island: Banten, DKI Jakarta, West
Java, Central Java, Yogyakarta, and East Java. Java was
chosen for its economic significance, large population,
and relatively advanced EV infrastructure, making it a
conducive environment for BEV adoption. The island
hosts 50% of Indonesia’s population (BPS - Statistics
Indonesia Sulawesi Utara Province, 2024) and accounts
for over half of the country’s vehicle stock, including
11.7 million cars and 74 million motorcycles (BPS -
Statistics Indonesia, 2022).

Two separate surveys were conducted, one for 2W BEVs
and another for 4W BEVs, each consisting of demo-
graphic questions and a stated preference experiment.
The online surveys were distributed based on respon-
dents’ domicile to ensure geographic representation
and were administered separately in the last quarter of
2023.

3.2.2 Questionnaire Design

The survey was designed to identify key product fac-
tors influencing BEV adoption through discrete choice
analysis, a method used to model individual decision-
making between discrete alternatives (Kroes and Shel-
don, 1988; Louviere et al., 2000). This method cap-
tures purchasing behaviors in structured market condi-
tions, where individuals make decisions based on a set
of limited, distinct alternatives, reflecting real-world
constraints such as financial considerations.

The questionnaire was structured into two main sec-
tions: (1) socio-demographic questions (e.g., age, gen-
der, income), and (2) a stated preference (SP) experi-
ment using discrete choice scenarios. The SP section
presented respondents with a series of hypothetical ve-
hicle choices to evaluate their preferences based on var-
ious vehicle attributes.

The vehicles included in the experiment were limited
to BEV models available in Indonesia in 2023 that met
the government’s 40% minimum local content require-
ment—a condition for eligibility for purchase incen-
tives. The 4W BEV alternatives included Hyundai, Wul-
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Table 1. List of FGDs and IDIs participants

Vol. 11 No. 3 (September 2025)

Institutional affiliations Role

Discussion themes

Indonesia Investment Coordinating
Board, Directorate General of
Oil and Gas

Associate Expert of
Investment Management

W N =

. National investment climate for EV ecosystem
. Bureaucratic challenges in investment procedures
. Potential investment opportunities across the EV value chain

Ministry of Industry,
Directorate General of Metal,
Machinery, Transportation
Equipment, and

Electronics Industry

Senior Expert of Industry Mentor

BN

. Readiness of downstream EV industry infrastructure
. Production capabilities in the downstream sector

. Regulatory framework and policy effectiveness

. Industrial climate for the downstream EV sector

Industry Association

1. Readiness of upstream EV industry infrastructure
Ministry of Energy and Mineral Head of the Electrical Survey 2. Production capabilities in the upstream sector (e.g., mining, processing)
Resources and Testing Center 3. Regulatory frameworks for the upstream industry
4. Policy instruments and government roles in the upstream EV sector
2W manufacturer Sales and Marketing Manager 1. Production readiness and capacity
4W manufacturer (1) Corporate Affairs 2. Domestic and international competition in the EV industry
4W manufacturer (2) Marketing and Business 3. Operational and regulatory challenges
Development 4. Government support needs
5. Investment climate for EV manufacturing
6. 5-year business outlook
. . Vice President Business 1. Infrastructure readiness for battery production
Indonesia Battery Corporation s
Development 2. Energy supply availability
Indonesian Electric Vehicle . . 1. Regulatory an.d inceptive frameworks .
Marketing Director 2. Investment climate in battery production
3

. Marketing and adoption strategies for EV-related tech

ing, and DFSK, alongside an internal combustion en-
gine (ICE) vehicle and a “no purchase” opt-out option.
For 2Ws, the BEV alternatives included Rakata, Selis,
Viar, Volta, and Gesits, with a corresponding ICE and
opt-out option.

The attributes included in the SP survey were se-
lected based on their prominence in previous literature.
These included: (i) purchase price (adjusted to reflect
available incentives), (ii) driving range (on a full charge
or tank), (iii) charging/refueling time (from empty to
full), and (iv) operational cost. Operational cost refers
to the fuel or electricity cost required to travel 40 kilo-
meters. The distance of 40 kilometers was chosen as
it reflects the average daily commute length of Jakarta
citizens (Astutik, 2021). While specific commute data
for other regions was unavailable, this benchmark pro-
vided a reasonable baseline. For 4W vehicles, this cost
was expressed on a daily basis, while for 2W vehicles, it
was presented as a weekly cost. The operational cost in-
cluded only the energy consumption component (fuel
or electricity) and excluded insurance or maintenance
costs.

Additional attributes were incorporated to enhance rel-
evance and reflect market realities. Battery capacity
was included because it is directly related to range
and is emphasized in BEV marketing campaigns. For
Hyundai’s EVs, which come in two distinct types, ve-
hicle type was included as an attribute. Attribute val-
ues were primarily sourced from manufacturers’ official
specifications, with hypothetical values applied where
necessary. The complete attribute levels are summa-
rized in Table 2 (4W) and Table 3 (2W). The experimen-
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tal design was developed using a D-efficient design as-
suming zero priors in the Ngene software. An exam-
ple of the choice set generated from the Ngene was in-
cluded in Appendix A.

3.2.3 Mixed Multinomial Model Estimation

In the initial stage, we conducted the analysis using a
Multinomial Logit (MNL) model. However, this study
ultimately adopts a Mixed Multinomial Logit (MMNL)
model to further relax the Independence of Irrelevant
Alternatives (ITA) assumption and to account for unob-
served heterogeneity, thereby providing more reliable
parameter estimates. The results of the MNL model are
included in Appendix B for reference. Furthermore, the
use of the MMNL model yields a higher log-likelihood
and a higher adjusted Rho-squared compared to the
MNL model, indicating a better overall model fit.

The MMNL model is notably flexible and capable
of closely approximating any random utility model.
MMNL is commonly utilized in policy analysis (Train,
2001). As adiscrete choice framework, the mixed multi-
nomial logit model includes both random parameters
and error components (Sunitiyoso et al., 2025). This
modelling framework accounts for random taste het-
erogeneity and unobserved correlations across alter-
natives by specifying both random parameters and er-
ror components (Belgiawan et al., 2025). From six at-
tributes for 4W: price, range, battery capacity (EV) or
fuel capacity (ICE), charging time (EV) or refueling time
(ICE), daily cost, and type, the attribute of price was
treated as generic random parameters (u). While for
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Table 2. Attributes and levels for 4W choice experiments
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Attribute Hyundai Wuling DFSK ICE
Price (IDR million) 678; 748.5%; 819 222; 247.5%; 273.5 190; 210*; 230 160; 260; 560
Range (km) 384;451%*; 481 200; 250*; 300 180; 190*; 200 560; 580; 900
Battery capacity (kWh) 58; 65.3%; 72.6 17.3; 22%; 26.7 13.8; 15.3%; 16.8 35; 43; 80
or fuel capacity (L)
Chargingor 18; 46; 300 120; 180%; 240 120; 135%; 150 5% 7.5%; 10*
refueling time (minutes)
Daily cost
8;12;16 4,6;8 4:;5.6;7.2 30; 40; 50
(IDR thousand) T T T T
Type Prime; Signature - - -
Note: Hypothetical numbers were marked with *
Table 3. Attributes and levels for 2W choice experiments
Attribute Rakata Selis Volta Gesits ICE
Price (IDR million) 10, 12.55,15.1 12,14*15 14.5,29.5* 44.5* 11,26%41* 20.9, 28.4* 35.9* 18, 22.5,26.5
Range (km) 60, 65, 70 40, 50, 60, 45% 60, 75* 120,125,130 35% 50, 65* 254,257,284
Battery capacity "Wh) o4 g79.56  12,1.44;1.5  1.38,1.44,1.605 1.2;1.38;2.4  1.08% 1.2% 1.4  4.2,4.85,5.5
or fuel capacity (L)
Chargingor 345% 360, 375%  405% 420,435* 285% 300,315*  465% 480,495* 165,180, 195 5,7.5,10
refueling time (minutes)
Weekly cost 4.457;4.828;5.2 6;6.75;7.5 5.6,5.98;8.32  2.6;2.99;11.96 4.3;7.5;9 41;48;53

(IDR thousand)

Note: Hypothetical numbers were marked with *

2W, besides the price attributes that were treated as
generic random parameters (i1). Range, battery capac-
ity (EV) or fuel capacity (ICE), charging time (EV) or
refueling time (ICE), and weekly cost are alternative
specifics. To ensure theoretically consistent signs, a
log-normal distribution was applied to the generic ran-
dom parameter. In addition, error components (o) were
introduced for all four alternatives to account for po-
tential unobserved heterogeneity not captured by the
observed attributes.

The internal combustion engine (ICE) alternatives for
two and four-wheeled vehicles were used as the refer-
ence category, and hence no alternative-specific con-
stant (ASC) was estimated for it. ASCs were estimated
for other alternatives: Hyundai, Wuling, DFSK, and
an option out for 4W. Meanwhile, for 2W, there were
Rakata, Selis, Viar, Volta, Gesits, and Option out. Model
parameters were estimated using the maximum like-
lihood estimation method by using R Studio, incorpo-
rating 500 Modified Latin Hypercube Sampling (MLHS)
draws per individual to simulate the distribution of ran-
dom parameters.

4 RESULTS
4.1 Qualitative Analysis (Interviews and FGDs)
4.1.1 BEV Industry Ecosystem

FGD participants emphasized Indonesia’s strong foun-
dation for developing a BEV industry, given its long-

standing automotive manufacturing history. However,
challenges remain, particularly the lack of an electric
powertrain industry and domestic battery pack produc-
tion. As one of the world’s largest nickel producers, In-
donesia aims to leverage its nickel reserves by estab-
lishing nickel smelters to support local production of
nickel-based battery packs for BEVs. The Indonesian
Electric Vehicle Industry Association considered this
strategy crucial for strengthening the industry. Despite
the resources to produce both nickel-based and LFP
batteries, the government advocates for nickel-based
battery production. However, the association believes
that LFP batteries are currently more profitable due to
their high market value and relatively lower material
costs.

As of mid-2023, only one company had begun battery
cell production, with another expected to commence
in 2024. According to IBC, local battery production
could reduce BEV prices by up to 35%. However, IBC, a
consortium of state-owned enterprises aimed at devel-
oping an integrated BEV battery industry, faces chal-
lenges in securing investment and building trust with
automakers. IBC suspects automakers may be hesitant
to procure batteries from them due to their new pres-
ence in the market, so they plan to partner with foreign
manufacturers (LG and CATL). In the upstream sec-
tor, Indonesia had only one operational nickel smelter,
with two to three more planned. BKPM identified
smelters as a priority for investment, projecting that
nine smelters would be required to fully optimize In-
donesia’s nickel reserves. Total investment needs for
downstream mineral and coal industries are estimated
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at USD 431.8 billion by 2040.

At the time of the discussions, Indonesia only per-
mitted the import of completely knocked-down (CKD)
and incompletely knocked-down (IKD) vehicle compo-
nents, though there were speculations that completely
built-up (CBU) BEV imports might soon be allowed.
Stakeholders had differing views on this potential pol-
icy change. Some automakers supported a policy like
Thailand’s, which allows CBU BEV imports to stimulate
market growth, while others feared this would disad-
vantage local manufacturers by increasing competition
from lower-priced Chinese imports, harming automak-
ers that had invested in local production. Participants
also acknowledged the lack of battery standardization
as a major barrier to BEV adoption.

Standardization is crucial for infrastructure develop-
ment and could reduce consumer charging anxiety. Ac-
cording to the association, “The lack of battery and
charging standardization requires automakers to invest
more in charging infrastructure, since some models are
only compatible with the company’s charging systems.
If we had standardization, automakers could collabo-
rate to create an effective network of charging infras-
tructure.” The Ministry of Industry has included bat-
tery standardization in its upcoming regulatory plans.
IBC identified battery swapping as a key strategy for
addressing range anxiety and planned to establish 600
battery-swapping stations for 15,000 BEV 2Ws. How-
ever, the success of a battery-swapping network de-
pends on battery standardization.

4.1.2 BEV Sales and Production Plan

The two 4W automakers participating in the FGD man-
ufacture both ICE vehicles and BEVs. Their maximum
production capacity ranges from 50,000 to 250,000
units per year, but BEV production currently utilizes
only up to 30% of this capacity. Transitioning a produc-
tion line from ICE to BEV requires an investment of IDR
10-20 billion (USD 60,000-130,000). Meanwhile, the
2W BEV manufacturer in the FGD reported a maximum
production capacity of 48,000 units per year. However,
actual production remains at just 30% of this capacity
due to low market demand.

A major barrier to reducing BEV production costs lies in
the underdeveloped supply chain and the high battery
cost. At the time of the meetings, batteries accounted
for approximately 30% of the total cost of a 2W BEV and
40-50% of a 4W BEV. Local battery pack production re-
mains limited, forcing manufacturers to rely on imports
from China. However, importing batteries presents its
own challenges. Batteries cannot be shipped together
with other vehicle components. Chinese customs re-
quire an “Export Inspection Result Certificate for Dan-
gerous Goods Packaging”, which manufacturers report
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takes longer than expected, leading to production de-
lays. By contrast, importing CKD or IKD Kkits is more
efficient, as the required permits from Indonesia’s Min-
istry of Industry are typically issued within three to four
weeks.

Regarding sales strategies, most automakers have set
conservative targets for local sales due to uncertain-
ties in market readiness. However, they plan to in-
troduce new models that better align with Indonesian
consumer preferences, particularly SUVs and vehicles
priced around IDR 200-300 million. Recognizing the
critical role of charging infrastructure in BEV adoption,
4W automakers have already integrated charging sta-
tion development into their long-term plans. Competi-
tion is another pressing concern. Automakers that have
localized production expressed concerns about the in-
creasing presence of Chinese BEV brands, which can of-
fer lower-priced models.

In the 2W segment, manufacturers have started adopt-
ing the Battery-as-a-Service model, where consumers
pay a monthly subscription fee for battery usage, help-
ing lower the upfront cost of BEVs. Currently, only the
2W BEV manufacturer in the FGD has exported BEVs,
targeting markets in Africa and South Asia.

4.1.3 Policy Response

To attract investment in the BEV sector, BKPM intro-
duced policies to ease business operations and reduce
financial burdens on investors. These include simpli-
fied permits and tax holidays for investments over IDR
1 billion. IBC also highlighted various government in-
centives supporting BEV production, such as tax holi-
days, a 30% tax reduction based on investment value,
and up to six years of import duty exemptions for ma-
chinery and raw materials used in BEV manufacturing.

Beyond financial incentives, BKPM proposed strategies
to strengthen the local BEV ecosystem, including ban-
ning raw commodity exports, applying export duties
on raw materials, and subsidizing downstream sectors.
The government also plans to reduce mining royalties
for downstream producers to attract investment. State-
owned banks have been encouraged to relax credit re-
quirements for domestic investors, including lowering
minimum initial equity. Another key strategy is acquir-
ing foreign technology licenses to accelerate domestic
innovation through triple-helix collaboration between
government, universities, and the private sector. The
Ministry of Industry also plans to exempt CKD and IKD
component imports from duties to lower production
costs.

From automakers’ perspective, the most influential
policies on BEV sales are purchase incentives and ICE
disincentives. In mid-2023, purchase incentives were
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only partially implemented, causing consumer uncer-
tainty and delaying purchases. One automaker noted:
“We have received numerous requests for sales post-
ponement from prospective buyers, indicating that
they are aware of the government incentives and wish
to wait until they are implemented. This impedes our
sales and finances.”

Automakers also raised concerns about the incentive
disbursement process, especially who bears the subsidy
cost before government reimbursement. For 2W BEVs,
the incentive is deducted upfront, requiring automak-
ers to temporarily cover the cost, unlike 4W BEVs,
where incentives do not directly affect final prices. Two
different ministries (Industry and Energy and Mineral
Resources) offered incentives for 2W BEVs. The Min-
istry of Industry focused on new BEV purchases, while
the Ministry of Energy and Mineral Resources sup-
ported ICE-to-electric conversions.

Regarding ICE disincentives, automakers noted exist-
ing policies are limited to certain local areas where
ICE vehicles are banned on specific roads. There is
no national-level disincentive policy. Automakers ex-
pressed strong support for expanding these measures,
including carbon taxes on ICE manufacturers and re-
ducing gasoline subsidies, to further encourage BEV
adoption.

Another concern was the implementation of Presiden-
tial Instruction No. 7 Year 2022, which mandates cen-
tral and regional government agencies to shift their op-
erational fleets to BEVs. However, unclear demand esti-
mates and opaque procurement processes have created
uncertainty. Stakeholders stressed that clearer guide-
lines and strategies are needed to help manufacturers
plan investment and production more effectively.

4.2 Quantitative Analysis
4.2.1 Respondent Profile

The survey targeted individuals over age 25 and from
the middle economic class (income > IDR 2,700,000 or
USD 173), as they are most likely to afford BEVs. Pro-
portional sampling across six provinces resulted in 680
valid responses per survey (2W and 4W), totaling 5,440
observations each (see Table 4).

Table 4. Java island population number and study sample size
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Table 5 shows respondents’ general sociodemographic
characteristics. Females comprised 59.1% of 2W and
60.3% of 4W participants. Income distributions were
similar, though slightly fewer high-income (IDR 6.5+
million) individuals were in the 2W group. Most re-
spondents were full-time workers.

4.2.2 MMNL Results for 4W

For the 4W choice experiment, ICE vehicles were used
as the reference category. As shown in Table 6, the
alternative-specific constants (ASCs) for Hyundai and
Wuling were positive and statistically significant, indi-
cating a general preference for these BEV brands over
ICE vehicles, all else being equal.

Among the attributes, the purchase price was signif-
icant with a negative mean coefficient and a signifi-
cant standard deviation, suggesting that higher prices
reduced utility and that there was substantial hetero-
geneity in price sensitivity across respondents. In
terms of capacity, only ICE vehicles showed a signifi-
cant and positive effect, suggesting that larger fuel ca-
pacity was associated with higher utility. For BEVs, bat-
tery capacity was not significant. However, the range
was positively significant for both Hyundai and ICE ve-
hicles, indicating that a greater range increased the
likelihood of being chosen.

Charging time was significant and negative for both
Hyundai and Wuling, reflecting lower utility associ-
ated with longer charging durations. Daily operating
cost was negatively associated with utility for DFSK
and Hyundai, further reducing choice likelihood for
higher-cost options. The vehicle type variable compar-
ing Hyundai Prime (reference) to Signature showed a
significant negative coefficient, indicating a preference
for the more affordable Prime variant.

Finally, the standard deviation estimates (o) for all al-
ternatives were statistically significant, confirming the
presence of unobserved heterogeneity in preferences
across respondents for each vehicle option.

. Total Population Population Sample Size

Provinces . 7
(Thousands) Proportion 4W 2W Proportion

DKI Jakarta 10,680 6.92% 47 47 6.91%
Banten 12,252 7.94% 54 54 7.94%
West Java 49,405 32.02% 218 218 32.06%
Central Java 37,032 24% 163 163 23.97%
East Java 41,150 26.67% 181 181 26.62%
Yogyakarta 3,761 2.44% 17 17 2.5%
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Table 5. Sociodemographic statistics of the respondents
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4W 2W

iabl
Variable N % N %
Gender
Male 278 40.9 270 39.7
Female 402 59.1 410 60.3
Monthly Income
IDR 2,700,000-

’ ’ 132 19.4 174 25.
3,400,000 3 ? 55
IDR 3,400,001-

e 1 28. 191 2
4,600,000 % 88 9 8
IDR 4,600,001-

SO 1 27.2 19 28.
6,500,000 85 3 8.58
More than
IDR 6,500,000 167 24.5 123 18
Occupation
Student 4 6 102 15
Full Time 350 51 311 46
Part Time 57 8 52 8
Entrepreneur 74 11 64 9
Freelance 55 8 32 5
Housewife 79 12 108 16
Not Working 25 4 11 2

4.2.3 MNL Results for 2W

In the 2W choice experiment, ICE was set as the ref-
erence category. As shown in Table 7, all BEV alter-
natives exhibited positive and significant alternative-
specific constants, indicating a baseline preference for
electric two-wheelers over ICE models.

The purchase price coefficient was negative and statis-
tically significant for both the mean and standard de-
viation, indicating that respondents preferred more af-
fordable vehicles and that there was substantial hetero-
geneity in price sensitivity.

As with the 4W model, fuel capacity was only sig-
nificant for ICE. For BEVs, battery capacity was only
marginally significant for Viar, but with a negative sign,
which may reflect trade-offs associated with larger bat-
teries, such as added weight or cost.

Drivable range was positively significant for Gesits and
Selis, suggesting that longer ranges increased utility for
these models. However, range was not significant for
ICE, in contrast to the 4W findings. Charging time was
only significant for Rakata, with a negative coefficient
indicating a lower preference for longer charging dura-
tions. Weekly cost was negatively associated with util-
ity for Rakata, Viar, Gesits, and Volta, consistent with
economic expectations, but was not significant for ICE
and Selis.

Finally, the alternative-specific standard deviation pa-
rameters (o) were all significant, indicating consider-
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able unobserved preference heterogeneity across re-
spondents for each vehicle type.

5 DISCUSSION

This study integrates quantitative and qualitative in-
sights to uncover both aligned concerns and diver-
gent perspectives between consumers and supply-side
stakeholders in Indonesia’s BEV market. As visualized
in Figure 1, both sides agree that affordability, opera-
tional costs, and charging infrastructure are central to
BEV adoption. However, key divergences exist: stake-
holders emphasize technological upgrades and policy
clarity, while consumers often show limited sensitivity
to such improvements and are more responsive to fi-
nancial factors like purchase price and operational cost.
This framework illustrates the need for policies and in-
dustry strategies that not only address infrastructure
and cost concerns but also bridge perception gaps be-
tween supply and demand.

5.1 Charging Infrastructure and Battery Standardization

The MMNL results indicate that charging time is a sig-
nificant negative factor influencing the likelihood of
choosing certain 4W BEVs. However, this effect is not
consistent across all brands. Charging time was sig-
nificant for Hyundai and Wuling, suggesting that re-
spondents are sensitive to longer charging durations
when evaluating these relatively higher-priced mod-
els. In contrast, charging time was not significant for
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Table 6. MNL model estimation for 4W

Journal of the Civil Engineering Forum

Table 7. MNL model estimation for 2W

Variable Betavalue Rob t-test Sig
ASC Hyundai 4.389 4.104 *
ASC Wuling 4.452 5.555 *
ASC DFSK 3.187 1.545

ASC ICE 0.000 -

ASC None (Opt-out) -6.911 -3.692

o Hyundai -2.866 -11.923 *
o Wuling -1.659 -7.720 *
o DFSK 2.693 10.277 ok
o ICE 2.680 7.887
o None (Opt-out) 5.048 5.826 o
Battery capacity DFSK -0.001 -0.105
Battery capacity of Hyundai 0.000 0.847

Fuel capacity ICE 0.009 2.485 o
Battery capacity Wuling 0.000 -0.346
Charging time DFSK -0.002 -1.129
Charging time Hyundai -0.002 -5.167
Charging time Wuling -0.002 -4.413 ok
Fueling time ICE -0.001 -1.725
Purchase Price -0.001 -1.637
Purchase Price_s -0.002 -3.386 o
Daily cost DFSK -0.192 -4.199 ok
Daily cost Hyundai -0.044 -3.043
Daily cost ICE -0.005 -0.638

Daily cost Wuling -0.077 -2.604 ok
Range DFSK 0.003 0.360

Range Hyundai 0.005 3.881 *
Range ICE 0.002 3.357 *
Range Wuling 0.001 1.252
Hyundai type -0.194 -2.111
Model fit

Number of observations 5440

Init log likelihood -8755.34
Final log likelihood -4304.97
Rho-square 0.330
Adjusted Rho-square 0.326

Note: ** significant at 95% confidence level;
* significant at 90% confidence level

DFSK, possibly because its lower price point may have
led respondents to adjust their expectations and be-
come more tolerant of longer charging times.

For 2W BEVs, the charging time was only significant
for Rakata. This may be attributed to its relatively
long charging duration (345-375 minutes) combined
with a modest battery capacity (1.2-3.6 kWh), which
makes the charging efficiency appear less favorable.
By comparison, Gesits offers faster charging (165-195
minutes) while having a similar battery capacity range
(1.08-1.44 kWh), potentially making it more acceptable
to respondents.

These findings align with previous studies in Indonesia,
which emphasize the role of charging duration in influ-

Variable Beta value Rob t-test Sig
ASC Rakata 14.624 3.307
ASC Selis 8.958 1.919
ASC Viar 16.725 2.968

ASC Volta 18.131 2.119

ASC Gesits 9.016 2.216
ASCICE 0.000 NA

ASC None (Opt-out) -2.168 -0.404

o Rakata -1.939 -8.131

o Selis -1.417 -3.627

o Viar 2.653 12.769
o Volta -2.771 -15.269
o Gesits 4.283 11.630
o ICE 4.977 10.250

o None (Opt-out) -4.890 -2.872

Battery capacity Rakata 0.001 0.123

Battery capacity Selis 0.000 -0.144

Battery capacity Viar -0.130 -1.709

Battery capacity Volta 0.001 0.537

Battery capacity Gesits -0.002 -0.722

Fuel capacity ICE 0.563 2.451 e
Charging time Rakata -0.007 -1.809
Charging time Selis -0.002 -0.426

Charging time Viar -0.013 -1.396

Charging time Volta -0.010 -1.073

Charging time Gesits -0.002 -0.301

Fueling time ICE 0.090 1.462

Purchase Price -0.038 -7.736

Purchase Price_s -0.065 -7.558

Range Rakata -0.009 0.733

Range Selis 0.019 2.324 ok
Range Viar -0.002 -0.426

Range Volta -0.024 -0.848

Range Gesits 0.013 2.420

Range ICE 0.007 0.738

Weekly cost Rakata -0.446 -2.740 ok
Weekly cost Selis -0.037 -0.416

Weekly cost Viar -0.100 -1.923

Weekly cost Volta -0.058 -4.496

Weekly cost Gesits -0.121 -3.701
Weekly cost ICE -0.024 -1.052

Model fit

Number of observations 5440

Init log likelihood -9251.72

Final log likelihood -5776.22
Rho-square 0.375

Adjusted Rho-square 0.372

Note: ** significant at 95% confidence level;
* significant at 90% confidence level

encing consumer decisions to opt for BEVs over ICE ve-
hicles (Guerra, 2019; Choi et al., 2022; Institute for Es-
sential Services Reform, 2023; Belgiawan et al., 2024;
Sasongko et al., 2024). Sasongko et al. (2024) argued
that price alone is not the primary barrier to EV adop-
tion; rather, it is the high cost of EVs equipped with
fast-charging capabilities.
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Integrated Insights for BEV Adoption in Indonesia: Perspective from Demand and Supply Side

Quantitative Findings
(Demand side)

4w
Price (-)

Daily cost (-): All BEVs
Battery/fuel capacity (+): ICE
Range (+): Sclected BEV brand(s),
ICE

Charging/refucling time (-): Selected
BEV brand(s), ICE
Type (-): Hyundai®

e o o o

Shared Findings

.

* Price and cost as key
barriers.

¢ Charging time and

infrastructure as shared

concern.

2w

* Price () = Importance of product-
* Weekly cost (-): Sclected BEV market fit (segment-
brand(s)

* Battery/fuel capacity (-/+)**: Sclected qpesilio)

BEV brand(s), ICE
* Range (+): Scelected BEV brand(s)
Charging/refucling time (-): Selected
BEV brand(s)

Notes:

Qualitative Findings
(Supply side)

High production costs driven by battery
imports and supply chain incfficiencies
Affordability remains a key challenge in
product offerings

Infrastructure gaps, including lack of
standardization and limited investment
in charging networks

Policy inconsistencies, such as dclays in
incentive disbursement, unclear
implementation, and issucs with CBU
import permits

Absence of disincentives for ICE
vehicles

Misalignment in market strategy,
highlighting the need for affordable 2W
models and SUV options for 4W
Cautious salcs targets reflecting limited
industry confidence

Divergent Perspectives

* Stakcholders prioritize
technological improvements
(c.g., higher battery capacity),
while consumers often view
these features as less important.

Only attributes and alternatives with statistically significant effects are included in the quantitative findings of the diagram.

The plus (+) or minus (-) signs indicate the direction of the relationship between the attribute and the likelihood of an altemative being chosen.
(*)Typc is only applicable to Hyundai. The negative sign indicates a preference for less premium vehicle types.

(**) Battery and fuel capacity show opposite relationships. Fuel capacity for ICE vchicles is positively associated with choice likelihood,

whereas battery capacity for onc brand of 2W BEV is negatively associated, suggesting a preference for smaller battery capacitics in that

specific context.

Figure 1 Integrated Insights for BEV Adoption in Indonesia

Given the importance of charging time, fast-charging
capability, and station availability could boost BEV in-
terest. Fast-charging technologies remain inaccessi-
ble for some of the affordable BEVs in Indonesia, and
infrastructure development is still in its early stages,
with a lack of battery standardization as a barrier. Con-
sequently, ICE vehicles remain more appealing due to
quick refueling and gas station availability, reducing
anxiety associated with locating a charging station for
BEVs.

Fast-charging improves the convenience of using BEVs,
making it a key driver of adoption. Wang, Li et al.
(2017) found that convenience-oriented policies had a
strong impact on EV adoption. Therefore, Indonesian
policymakers should prioritize measures that address
charging-related concerns, including reducing charg-
ing duration through technological advancements, ex-
panding the proliferation of fast-charging stations
and battery-swapping networks, implementing battery
standardization, as well as promoting the development
of affordable BEV models equipped with fast-charging
capabilities.
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5.2 Affordability and Financial Incentives

BEV affordability depends on acquisition and opera-
tional costs. The quantitative study found operational
cost significant for both 2W and 4W BEVs; these re-
sults are in line with the previous studies in Indonesia
(Guerra, 2019; Febransyah, 2021; Choi et al., 2022; In-
stitute for Essential Services Reform, 2023; Belgiawan
et al., 2024; Sasongko et al., 2024) and internation-
ally (Helveston et al., 2015; Miwa et al., 2017; Kongk-
laew et al., 2021; Mandys, 2021). Moreover, there is
a stronger preference for the less expensive Hyundai
model, as evidenced by the significance of vehicle type
in 4W BEV, in addition to its lower acquisition and op-
erational costs.

Similar to results from quantitative analysis, qualita-
tive insights highlight that lowering BEVs prices effec-
tively boosts adoption. Stakeholders agreed that gov-
ernment incentives stimulate sales, though partial im-
plementation and unclear procedures hinder effective-
ness. However, financial incentives without ICEV dis-
incentives may yield only temporary effects (Yu et al.,
2018). Without sustained incentives, consumers are
likely to revert to ICEVs once the incentives are re-
moved. This finding underscores the importance of
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complementing financial incentives with disincentives
for ICEVs, such as introducing a carbon tax or reducing
fossil fuel subsidies to reflect the true total cost of ICEV
ownership. Such measures could create a more sustain-
able shift toward BEV adoption, aligning with Sasongko
et al. (2024).

However, implementing nationwide ICEV disincentives
may face significant challenges. Sasongko et al. (2024)
noted government reluctance to disrupt the ICEV in-
dustry due to its economic contributions. Thus, a grad-
ual and strategic approach to policy implementation
to balance economic concerns with environmental and
energy transition goals is necessary. While several re-
gions have already introduced ICEV disincentives at
the local level, these measures should be expanded and
standardized at the national level to ensure consistency
and effectiveness across the country.

Lower BEV prices can also result from reduced bat-
tery costs via local production (Pandyaswargo et al.,
2021). Indonesia’s plan to produce nickel-based bat-
teries locally is a step in the right direction. Still, au-
tomakers are exploring lower-cost materials like LFP
(lithium iron phosphate) or LMO (lithium manganese
oxide) for their vehicles. According to the FGDs and
a study by Pandyaswargo et al. (2021), Indonesia pos-
sesses an abundance and diversity of raw materials
suitable for producing lower-cost battery chemistries.
Thus, exploring alternative materials may be a worth-
while strategy.

5.3 Consumer Preferences and Market Dynamics

The quantitative results indicate that several adoption
factors beyond charging time, purchase price, and oper-
ational cost influence BEV choices across vehicle types.
While fuel capacity and driving range were significant
for 4W ICE vehicles, which reflects their typical use for
longer intercity travel, range also emerged as a sig-
nificant factor for Hyundai and some 2W BEV brands.
This suggests that although BEVs are generally used for
shorter, urban-oriented trips (Jensen and Mabit, 2017;
Sasongko et al., 2024), range anxiety may persist for
certain BEV consumers and brands. This overlap in
significance calls for a more nuanced understanding of
how BEVs and ICEVs are actually used in daily life, espe-
cially across different consumer segments and regions.

For 2W vehicles, fuel capacity remained a signifi-
cant factor for ICE motorcycles, supporting the find-
ing for ICE 4Ws. Interestingly, battery capacity for
Viar emerged as a significant but negative factor. This
may be attributed to Viar’s association with battery
swapping capabilities, where larger battery capacity
is perceived as heavier and less convenient for fre-
quent swaps, thereby reducing its attractiveness to
consumers.
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To address the diverse preferences and market dynam-
ics identified in this study, policymakers and stakehold-
ers should adopt a multi-pronged approach to accel-
erate BEV adoption in Indonesia. Aside from previ-
ously mentioned recommendations of reducing charg-
ing anxiety and lowering BEV’s price through various
policies and strategies, the stakeholders should con-
sider understanding the unique use case of 2W and 4W
BEVs across different segment groups. Moreover, hav-
ing tailored marketing strategies to target different de-
mographic segments might be beneficial for BEV adop-
tion. Consistent with this recommendation, findings
from the qualitative study highlight the importance
of aligning BEV offerings with consumer preferences,
such as providing more affordable models for 2W users
and prioritizing SUV-type models for 4W buyers.

5.4 Policy Implementation and Industry Collaboration

Stronger policy support is essential to enhance Indone-
sia’s BEV ecosystem. While stakeholders acknowledge
government initiatives like battery localization and
purchase incentives, they emphasize the need for bet-
ter implementation. Moreover, Presidential Instruc-
tion No. 7 of 2022 could accelerate BEV market growth
by facilitating government procurement of locally pro-
duced BEVs. This would create an early market, provid-
ing automakers with stable revenue to reinvest in tech-
nology and promotion.

Collaboration between automakers, the government,
and supporting industries is also crucial for address-
ing infrastructure and standardization challenges. The
collaboration could be expediting battery standardiza-
tion regulations that would help build a more cohesive
BEV ecosystem, overcoming adoption barriers and en-
suring long-term market growth. In addition, charging
port standardization plays a key role in enhancing both
user experience and infrastructure efficiency. For con-
sumers, it eliminates the need for additional adaptors
and allows for seamless charging at any station without
compatibility concerns. For charging service providers,
such standardization reduces procurement and main-
tenance costs, as only a single port type needs to be
installed, and improves scalability by enabling infras-
tructure to serve multiple vehicle brands.

6 CONCLUSION

This study examined the factors influencing BEV adop-
tion in Indonesia by integrating insights from key
stakeholders with consumer preference data obtained
through a stated choice experiment. The research
aimed to investigate how product-related attributes
and policy interventions shape consumer choices in
both the 2W and 4W BEV markets. Despite the Indone-
sian government’s ambitious targets and various incen-
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tive schemes, BEV uptake remains significantly below
expectations.

The findings highlight that purchase price and opera-
tional cost are consistently important across BEV seg-
ments, underscoring affordability as a key driver of
adoption. On the supply side, stakeholders expressed
concerns about high production costs and emphasized
the urgency of accelerating local battery production
to reduce dependence on imports. Charging infras-
tructure availability and charging time also emerged as
critical factors, reinforcing the need for convenience-
oriented policies such as fast-charging network expan-
sion and battery standardization. Interestingly, the in-
significance of range and battery capacity for most BEV
brands suggests that consumers may have distinct use
cases or expectations for BEVs. In response, several au-
tomakers have acknowledged the need to align better
with market preferences.

This study contributes to the growing literature on
sustainable mobility transitions by distinguishing the
drivers of BEV adoption in an emerging economy con-
text. Unlike many prior studies that focus solely on
consumer-related factors or aggregate EV types, this
research offers a nuanced understanding of BEV adop-
tion by segmenting 2W and 4W preferences and tri-
angulating these with insights from key institutional
and industrial stakeholders. Methodologically, the
study demonstrates the value of integrating qualitative
stakeholder perspectives with discrete choice model-
ing to capture both supply- and demand-side dynam-
ics. This mixed-methods approach offers a richer un-
derstanding of the structural and behavioral barriers to
BEV adoption. As for policy contributions, the study
emphasizes the importance of enforcing government
procurement mandates (e.g., through Presidential In-
struction No. 7/2022), supporting battery standardiza-
tion, and local battery production to reduce BEV costs
in the long term. The lessons from Indonesia’s experi-
ence could be transferred to other emerging markets or
countries with low BEV uptake, particularly those fac-
ing similar challenges such as price sensitivity, infras-
tructure gaps, or dominant motorcycle usage.

Like any empirical study, this research has several lim-
itations that should be acknowledged to contextualize
its findings and inform future work. First, the qualita-
tive component did not involve formal thematic coding
or inter-coder reliability procedures. While key themes
were derived from detailed notes and team-based anal-
ysis, future studies could benefit from applying more
structured qualitative methods, such as formal coding
frameworks and reliability checks, to enhance analyt-
ical rigor and reproducibility. Expanding the range of
qualitative participants and triangulating data across
methods (e.g., in-depth interviews, focus groups, and
document analysis) could also yield a more holistic un-
derstanding of BEV adoption dynamics.
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Second, as with other SP studies involving emerging
technologies, there is a risk that respondents’ limited
familiarity with BEVs may have influenced their inter-
pretation of key attributes, such as charging time and
driving range. While SP methods are well-suited for
early-market contexts where revealed preference (RP)
data are scarce, future research could combine SP and
RP approaches to more accurately reflect actual market
behavior and validate preference patterns.

Third, this study did not examine the role of socio-
demographic variables in shaping BEV preferences. Fu-
ture studies could integrate socio-demographic seg-
mentation to uncover how preferences differ across
population subgroups.

Lastly, the Indonesian BEV market has evolved rapidly
during this study, with several new 2W and 4W mod-
els introduced. Future research should update the de-
sign to include a wider set of vehicle brands and mod-
els as the market matures. Additionally, incorporating
HEVs and PHEVs into the choice set would allow for a
more comprehensive analysis of consumer preferences
across the full spectrum of low-emission vehicle tech-
nologies.
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APPENDIX A

Choice Set Example for 4W
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SCENARIO 1

Maximum Range: 451 KM

10NIQ 5 SIGNATURE
Price: IDR 748.500.000

Battery Capacity: 65.3 kwH

Maximum Range: 300 KM

\ ¢ : WULING MOTORS m‘

o e
AIREV Battery Capacity: 17.3 kwH
Price: IDR 222.000.000

© DFSK gax

Battery Capacity: 16.8 kwH
Price: IDR 230.000.000 ritpacty

OTHER ICE

Maximum Range: 180 KM

—

Maximum Range: 560 KM
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Fuel Capacity: 80 L

BRANDS

Price: IDR 560.000.000
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Charging Time: 5 Hours
Daily Cost  : DR 8.000

Charging Time: 3 Hours
Daily Cost  : /DR 8.000

Charging Time: 2 Hours
Daily Cost  :IDR7.200

Charging Time: 7.5 Minute
Daily Cost  :IDR50.000

Choice Set Example for 2W
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SMOTORCYCLE

SCENARIO 1
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MNL Results for 4W

MNL Results for 2W
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Variable Betavalue Rob t-test Sig Variable Betavalue Robt-test Sig
ASC Hyundai - - ASC Rakata - -
ASC Wuling -1.420 -0.930 ASC Selis -2.200 -0.713
ASC DFSK 1.210 0.406 ASC Viar -1.140 -0.554
ASCICE -3.390 -2.190 o ASC Volta -3.070 -0.5430
ASC None (Opt-out) -5.190 -3.630 b ASC Gesits -4.560 -2.760 o
Battery capacity DFSK -0.004 -0.977 ASC ICE -9.380 -2.910 o
Battery capacity Hyundai  0.000 -0.207 ASC None -8.280 -5.320 ok
Fuel capacity ICE 0.007 2.600 o Battery capacity Rakata  -0.025 -0.725
Battery capacity Wuling  0.000 -0.145 Battery capacity Selis 1.140 3.850 ok
Charging time DFSK -0.001 -0.810 Battery capacity Viar -0.216 -0.969
Charging time Hyundai ~ -0.001 -3.510 o Battery capacity Volta ~ 0.059 1.300
Charging time Wuling -0.001 -3.290 o Battery capacity Gesits  0.069 0.283
Fueling time ICE -0.001 -1.320 Fueling time ICE 0.263 1.710 *
Purchase price DFSK -0.004 -1.230 Charging time Rakata -0.006 -2.080 o
Purchase price Hyundai -0.001 -0.917 Charging time Selis -0.003 -0.730
Purchase price ICE 0.000 -1.330 Charging time Viar -0.010 -2.640 ok
Purchase price Wuling 0.001 0.672 Charging time Volta -0.001 -0.151
Daily cost DFSK -0.103 -3.240 Charging time Gesits ~ 0.001 0.459
Daily cost Hyundai -0.020 -1.900 * Fueling time ICE 0.036 1.090
Daily cost ICE -0.003 -0.426 Purchase price Rakata ~ -0.045 -2.730 ok
Daily cost Wuling -0.036 -1.610 Purchase price Selis -0.176 -4.170 o
Range DFSK -0.005 -0.636 Purchase price Viar -0.008 -2.590 *
Range Hyundai 0.001 0.871 - Purchase price Volta -0.016 -6.330 o
Range ICE 0.001 3.270 o Purchase price Gesits -0.009 -1.440
Range Wuling 0.001 0.908 Purchase price ICE -0.019 -1.020
Hyundai type -0.151 2730 % Range Rakata -0.001 -0.139
Model fit . Range Selis 0.011 1.870
Number of observations 5440 Range Viar 0.001 0.409
Init log likelihood -8755.342 Range Volta -0.001 -0.065
Final log likelihood -6385.681 Range Gesits 0.002 0.685
Rho-square 0.271 Range ICE 0.007 1.050
Adjusted Rho-square 0.268 s
Note: ** significant at 95% confidence level; Weekly cost Ra]fata -0331 ~2.950
* significant at 90% confidence level Weekly cost Selis -0.155 ~L.770
Weekly cost Viar -0.039 -1.180
Weekly cost Volta -0.026 -3.540 .
Weekly cost Gesits -0.038 -2.090 o
Weekly cost ICE 0.010 0.588 o
Model fit
Number of observations 5440
Init log likelihood -8755.342
Final log likelihood -6385.681
Rho-square 0.271
Adjusted Rho-square 0.268
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Note: ** significant at 95% confidence level;
* significant at 90% confidence level
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