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Abstract

Background. Indonesia's commitment to reducing greenhouse gas emissions through
national policies and international agreements encourages the adoption of battery-electric
vehicles. PT XYZ, a logistics company that operates more than a hundred diesel-powered
trucks, is faced with a strategic decision regarding transitioning from internal combustion
engine trucks to battery-based electric trucks amid changing technology and infrastructure
readiness.

Aims. This study aims to analyze PT XY Z's investment strategy for adopting electric battery-
based trucks by identifying and prioritizing factors that influence the decision-making
process.

Methods. Using the Analytic Hierarchy Process (AHP) method as the main approach, this
study evaluates technical, economic, infrastructural, environmental, social, governance, and
corporate factors through a structured paired comparison.

Result. The study's results show that economic, infrastructure, and governance factors are
the most dominant considerations, and cost efficiency, availability of charging stations, and
regulatory policies are the main drivers in decision-making.

Conclusion. Based on the analysis's results, it was concluded that PT XYZ's adoption of
electric battery-based trucks is not yet the optimal choice under current conditions, so
maintaining a fleet of internal combustion engine trucks remains the most appropriate
strategy.

Implementation. This research provides valuable insights for PT XYZ and similar
companies in emerging markets. It emphasizes the importance of aligning business strategy,
infrastructure readiness, and regulatory support before adopting new vehicle technologies.

Keywords: Decision-Making Criteria; Battery Electric Vehicle; Adoption, Multi Criteria;
Investment Strategy

INTRODUCTION

In the current era of technological advancement, environmental problems, and especially
climate change, are becoming increasingly crucial. The use of fossil fuels and internal
combustion engine vehicles contributes significantly to greenhouse gas emissions, thus
encouraging countermeasures at both the global and national levels to reduce these impacts.
Indonesia, through its commitment to the Paris Agreement and to publishing Presidential
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Regulation No. 55/2019, updated with Presidential Regulation No. 79/2023, has set clear
targets to accelerate the adoption of battery-based electric vehicles (battery electric
vehicles) as part of the strategy to reduce emissions and increase the use of renewable energy.
Fiscal and non-fiscal incentives provided by the government, including tax breaks and
infrastructure development support, are designed to accelerate this transition within a set
timeframe.

PT XYZ, a logistics and outsourcing company that operates over a hundred internal
combustion engine trucks, faces a strategic dilemma in responding to regulatory
developments and changing market dynamics. The company sees the potential benefits to be
gained from adopting battery-electric vehicles to align with environmental initiatives and
government policies. However, uncertainty related to technological maturity, infrastructure
readiness, and high investment costs is a factors that complicate the decision-making
process. This study focuses on the identification of influencing factors as well as priority
criteria in decision-making to determine whether the adoption of electric battery-based
trucks is a viable investment strategy for PT XYZ. The purpose of this study is to provide a
structured analysis in evaluating and establishing criteria that influence the company's
investment decisions in battery-based electric vehicle projects. Thus, the results of this study
are expected to support PT XYZ in making appropriate and informed decisions regarding
the adoption of electric battery-based trucks, taking into account the company's current

conditions, regulatory framework, and market dynamics in Indonesia.

LITERATURE REVIEW

The basis of this research rests on several previous studies and theories regarding the
comparison between battery-based electric vehicles (battery electric vehicle) and vehicles
with internal combustion engines (internal combustion engine vehicle), inhibiting factors in
the adoption of battery-based electric vehicles, as well as appropriate analysis methods to be
employed in this study. Previous studies form the main foundation of this study, so it is
expected to produce valid and relevant solutions to the problems faced by companies. The
main theory used in this study consist the comparison between battery-based electric
vehicles and vehicles with internal combustion engines. The practice of using battery-based
electric vehicles has been implemented in various countries. According to research

conducted by Liu et al (2021), the study analyzes and compares battery-based electric
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vehicles and internal combustion engine vehicles from a total-cost-of-ownership
perspective.

The results of the study show that battery-based electric vehicles will reach a cost-balancing
point (cost parity) with a vehicle with a combustion engine within a period of 6 to 8 years
of ownership. The study also reveals that the heavier the type of vehicle, the greater the
potential cost savings that can be obtained. This is due to lower operating and maintenance
costs of battery-based electric vehicles, even though the initial purchase price is much higher

than that of internal combustion engines. Meanwhile, research by (Vega et al, 2023) Provides

another perspective by comparing battery-based electric vehicles and vehicles with internal
combustion engines in terms of the environmental impact generated by each type of vehicle.
The study results showed that battery-based electric vehicles produce significantly lower
carbon monoxide (CO) and carbon dioxide (CO-) emissions, that is to say, approximately
20% less than those of internal combustion engine vehicles. Based on these two studies, it
can be concluded that battery-based electric vehicles provide more benefits than internal
combustion engines, both in terms of cost efficiency and environmental impact. These
findings are the basis for consideration in this study to assess the feasibility of adopting
electric battery-based trucks at PT XYZ.

Although battery-based electric vehicles (battery electric vehicle/BEV) have various
advantages, according to research conducted by Shen et al (2024), several inhibiting factors
limit efforts to promote and adopt electric vehicles. The research conducted in China
identified five main dimensions that are obstacles in driving the adoption of electric vehicles,
as shown in Table 1. The first dimension is Technical Specifications, where some of the
technical aspects that influence the decision to adopt electric vehicles include limited battery
life, long charging times, limited mileage, safety issues, and problems in the battery disposal
and recycling process. The second dimension is Infrastructure Readiness, which includes
factors such as the lack of a small number of charging stations, the uneven distribution of
charging stations, and the lack of mechanism for sharing the use of charging stations
(Charging Batteries), as well as uncertainties related to the availability of maintenance,
service, and repair services. The third dimension is the Economics, which includes relatively
high vehicle purchase prices, market uncertainty, concerns about resale value, and supply
chain constraints. The fourth dimension is Governance, which is related to local
protectionism and incomplete or inconsistent policies and regulations. The fifth dimension

is Social, which discusses the low public awareness of and skepticism towards electric
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vehicles. This study further shows that among these five dimensions, factors are most
influential in inhibiting the promotion and adoption of electric vehicles in China. This
finding is one of the important references in understanding similar challenges that may be

faced in adopting battery-based electric vehicles in Indonesia.

Table 1. Restricting Factors for Adopting Electric Vehicles

Restricting Factors for Adopting Electric Vehicles

Technical Limited Battery Durability

Long Charging Time

Security Issues

Disposal and Recycling

Infrastructure Shortage of Charging Stations

Improper Distribution of Charging Stations

Lack of Sharing Between Charging Piles

Uncertainty of Maintenance, Service, and Repair
Infrastructure

Economy High Purchase Price

Market Uncertainty

Anxiety About Resale

Supply Chain Constraints

Governance Local Protectionism

Incomplete Policies and Regulations

Social Lack of Awareness

Skeptical Attitude

As shown in Table 1, it is clear that the adoption of battery-based electric vehicles has
some inhibiting factors that influence the decision to continue the technology adoption
process. According to (Elkana, 2020), problems that require finding the best solution by
considering various criteria can be categorized as problems of multi-criteria decision
analysis (MCDA) or multicriteria decision analysis. Several methods can be used to solve
the problem of multi-criteria decision analysis. Based on research (Elkana, 2020) and (Shen
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et al., 2024), the method used to solve the problem is the Analytic Hierarchy Process (AHP).
The AHP method allows comparison between criteria and assesses the level of importance
of each criterion, so that alternative decisions can be sorted and the highest-ranked
alternative will be chosen as the most optimal solution. According to (Bazayit and Karpak,
2009), the AHP method organizes perceptions, judgments, feelings, and memories into a
framework that systematically shows the factors influencing the decision-making process.
Thus, AHP is a practical approach in supporting the investment strategy selection process,
including adopting battery-based electric vehicles at PT XYZ. The AHP method is very
useful for making important decisions related to the needs of many people's livelihoods, such
as the management of ecotourism through zoning in Iran taking into account the relative
importance of physical, natural, environmental, and socio-economic factors to determine the
suitability of ecotourism locations (Zabihia, et al., 2020); Groundwater management in
Mpwapwa District, Dodoma, Tanzania by considering 7 important factors namely lithology,
soil type, drainage density, straightness, magnetic intensity, slope, and elevation (Mgelwa
Allya, et al., (2024); Assignment The top priorities of digital transformation strategies for
energy companies, such as big data, artificial intelligence, blockchain technology, and digital
twins (Chernov et al., 2025); There are 24 options for managing radiated graphite waste to
protect the surrounding community and after calculating using AHP, there are 2 important
factors, namely the environment and public safety (28.05%) and 'worker safety' (26.16%)
according to (Guidi et al., 2024). Determination of the composition of the UK standard-
compliant concrete mix and the specified concrete mix design is recommended to be

divided by material weight (Joshua et al., 2024).

METHOD

This study uses the AHP method. The subjects of this study include the key decision-makers
at PT XYZ (President Director, Director of Operations, and Sales and Operations Manager).
Respondents are selected based on their authority in strategic decision-making and a
comprehensive understanding of the company's logistics operations and investment
decisions. This research focuses on the electric battery-based truck investment project as the
main object of the study, and it was conducted at PT XYZ (Jababeka Industrial Estate,
Cikarang, Bekasi, West Java). The data collection and analysis process was carried out from
January to April 2025, in line with the company's planning period regarding the potential

adoption of new vehicle technology. The primary methods of collecting primary data (semi-
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structured interviews with respondents) and secondary data (internal company documents,

relevant government regulations such as Presidential Regulation No. 79/2023, as well as

various other policy documents related to the adoption of electric vehicles in Indonesia) are

shown in Figure 1.
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Source: Research images.
Figure 1. Data Collection Diagram

The analysis process begins with preparing a decision hierarchy, which consists of main
objectives, criteria, sub-criteria, and investment alternatives. The criteria and sub-criteria
were identified based on a literature review and validated through interviews with key
stakeholders at PT XYZ.

Paired comparisons were carried out using a scale developed by (Saaty, 1990) to assess the
relative importance of each factor. The calculation of priority weights and consistency ratios
is carried out using the software "SuperDecision" to ensure accuracy and logical consistency
in the analysis results. A consistency ratio below 0.10 is considered to meet the eligibility
criteria.

Each alternative (electric battery-based trucks and fuel-fueled trucks) was assessed against
sub-criteria based on input from stakeholders. The resulting weights were subsequently
accumulated to determine the most appropriate investment options and identify key factors
in decision-making, as shown in Figure 2. Through this process, the research provides a clear

basis for PT XYZ to make strategic decisions related to vehicle investment.
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Figure 2. Data Analysis Diagram

This study aims to analyze the investment strategy in adopting battery electric vehicles in

PT XYZ by identifying the influencing criteria, determining the priorities of each, and

formulating the best possible investment scheme. These criteria and sub-criteria are then

compiled into a decision hierarchy to formulate the best investment scheme for adopting

electric battery-based trucks, as shown in Figure 3.
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Figure 3. AHP Hierarchy

The analysis results using the AHP method show that economic, infrastructure, and

governance factors are the three main priorities that influence investment decisions the most.

According to research by (Gupta et al, 2015), to support sustainability, manufacturing

companies must pay attention to three aspects, namely economic, social, and environmental.

Economic factors ranked highest with a weight of 34.85%, which shows that the financial

aspect remains the most crucial consideration for PT XYZ. Infrastructure readiness is ranked

second with a weight of 21.15%, reflecting the limitations of the charging infrastructure for

electric trucks in Indonesia. Meanwhile, the governance factor ranked third with a weight

of 17.19%, emphasizing the importance of government incentives and regulatory clarity in

supporting the investment decision-making process, as shown in Figure 4.

0.34851
2. Enviro~ 0.06132
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5. Techni~ 0.09399
6. Social 0.05870
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Source: Research images.
Figure 4. Ranking of Criteria
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The alternative assessment analysis compares battery-electric vehicles and internal
combustion engine trucks based on predetermined sub-criteria. The analysis results indicate
that internal combustion engine trucks are still the superior option under current conditions,
with a total score of 61.58% compared to 38.42% for electric battery-based trucks, as shown
in Figure 5. Although battery-electric trucks have shown good environmental benefits,
corporate responsibility, and technological advancements, these advantages have not offset
high investment costs, limited infrastructure, and supply chain constraints. Therefore, based
on this analysis, a truck with internal combustion engines remains the most suitable choice

for PT XYZ in the short term.

Name Graphic | Ideals || Normals || Raw |
1. Battery Electric
Vehicle Truck
2. Internal Combustion
Engine Truck

0.624047 0.384254 0.133089

|
S 1000000 0.615746 0.213267

Source: Research images.
Figure 5. Result of Alternative Scoring

The calculations show that adopting battery-electric vehicles requires alignment between
economic benefits, infrastructure readiness, and regulatory support. Without significant
improvements in these three aspects, the full implementation of the adoption soon can pose
operational and financial risks for PT XYZ. The results of this study are expected to be a
strategic reference for PT XYZ and other logistics companies in emerging markets that face
similar decisions.

The process of transitioning and adopting electric battery-based trucks requires a well-
implemented plan. This implementation plan's preparation considers the most influential
criteria, namely economic criteria (cost efficiency and cost reduction), infrastructure
(availability of charging stations), and governance (policies and regulations related to
infrastructure).

There are three documents needed for the implementation plan to be realized effectively. The
first document is the Energy Sector Roadmap to Net Zero Emissions in Indonesia,
published by the IEA (2022), which provides an overview of the decarbonization process of
trucks with internal combustion engines. The second document, Presidential Regulation No.

79/2023, provides an understanding of government support related to infrastructure
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development and the incentives provided. The third document is Minister of Finance
Decree No.8/2024, which describes the fiscal incentive scheme for companies switching to
electric battery-based trucks. These documents will serve as guidelines in preparing BEV
adoption implementation plans in companies. The implementation plan is formulated as a
Gantt Chart, which presents the stages of the plan as a timeline for the transition process to

100% electric battery-based truck fleets, as shown in Figure 6.

BEV Transition Timeline (2025-2045)
Phase 2025|2026 | 2027 2028‘2029 2030 2031‘2032 2033 2034‘2035 2036 2037‘1038 2039|2040 2041|2042 | 2043 | 2044 | 2045
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IV.1|Expand Fleet Conversion (80%) [ [ [
IV.2|Sell or Retire ICE Truck Partially
IV.3|Full Conversion of BEV (100%) [ |

Source: Research images.
Figure 6. BEV Transition Timeline

The initial phase focuses on comprehensive planning and initial investment in infrastructure,
such as the construction of charging stations and the procurement of prototype BEV trucks.
In this period, PT XYZ is expected to take advantage of government incentives, including
sales tax exemption on luxury goods (PPnBM) and import duties for battery-based electric
vehicles in the Completely Built-Up (CBU) and Completely Knocked-Down (CKD) schemes.
During this stage, the company also needs to develop a Domestic Component Level (TKDN)
fulfillment plan, which includes the identification of local suppliers, component localization
strategies, and cost analysis for the localization process. In parallel, pilot project trials were
carried out on selected routes to test operational feasibility while allowing operational teams
to adapt to new technologies.

The growth phase begins after 2027, assuming the charging infrastructure and supporting
facilities have developed better. In this phase, PT XYZ plans to increase the proportion of
BEV trucks to 20-30% of the total fleet. Operational adjustments, such as new route mapping
and fleet scheduling, are implemented to optimize the utilization of BEV vehicles. The

TKDN plan prepared in the previous stage is also implemented to meet regulatory provisions
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and maximize the benefits of fiscal incentives, including Value Added Tax (VAT) discounts
as stipulated in Minister of Finance Regulation No.8/2024.

The next phase, known as the operational scale-up phase, targets a significant increase in
fleet conversion in line with the maturity of the BEV ecosystem. At this stage, PT XYZ plans
to convert up to 50% of its fleet to BEV vehicles by 2030. The main requirement in this
phase is to comply with the TKDN regulations of 80%. Further expansion is adjusted to
infrastructure developments, operational needs, and applicable regulatory provisions.
According to (Alaouia, 2025), in order to support a sustainable expansion process, it is
necessary to pay attention to supply chain management (SCM), emphasizing human-
centered, sustainable, and resilient practices by applying digital technologies, including
collaborative robots, the Internet of Things (IoT), and Artificial Intelligence (Al).

The final stage is the gradual phase-out of ICE vehicles and the transition to full
electrification, which is in line with Indonesia's national commitment to achieve net-zero
emissions by 2060, as well as the planned discontinuation of ICE vehicle sales by 2045, as
reported by the International Energy Agency (IEA). At the beginning of this stage, PT XYZ
targets to achieve 80% adoption of the BEV fleet, with a gradual sale process or retrofitting
of the remaining ICE fleet until it reaches the target of 100% electrification by 2045.

This phased approach is designed to provide flexibility and risk mitigation while placing PT
XYZ in a strategic position to make optimal use of government incentives and contribute to
achieving national sustainability targets. The success of implementing this plan is highly
dependent on the consistency of regulatory implementation, timely infrastructure
development, and technological advances as projected. It should also be added that industrial
competitiveness is important for countries implementing export-oriented industrialization

policies (Sirikrai et al., 2006).

CONCLUSION

This study shows that the decision to adopt BEV trucks today is most influenced by three
main factors, namely economic feasibility, infrastructure readiness, and governance support.
Among these three factors, economic aspects—particularly cost efficiency and cost
reduction—have the highest priority, reflecting the company's focus on operational
sustainability and profitability. The availability of infrastructure, especially the readiness of

charging stations, as well as government policies related to tax incentives and Domestic
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Component Level (TKDN) requirements, also play an important role in shaping investment
decisions.

The process of adopting BEV trucks on a full and large scale is not optimal for PT XYZ to
carry out immediately, considering the high initial investment needs, limited charging
infrastructure, and constraints in the supply chain. However, the transition approach is
carried out gradually, starting with pilot projects (initial phase) and gradual fleet expansion
adjusted to infrastructure developments and government policies, becoming a more

appropriate strategy to balance opportunities and mitigate risks.

Acknowledgement:

The author would like to express sincere gratitude to Mr. Manahan Siallagan, S.T., M.B.A., as the supervisor of this
research, for his valuable guidance, constructive feedback, and continuous support throughout the completion of this study.
His expertise and insights have been essential for shaping the direction and quality of this research. The author also wishes to
extend heartfelt appreciation to PT XYZ, particularly to the President Director, Managing Director, and Sales & Operations
Manager, who have participated as key respondents and provided critical information and strategic perspectives that were
crucial for this research. Their openness, time, and cooperation greatly contributed to the depth and relevance of this study.
Special thanks are also due to Professor Paulus Sukapto for his support and assistance in preparing and submitting this
publication. His encouragement and contribution have played an important role in the successful completion of this journal
article. Finally, the author is grateful to all parties who have supported this research directly or indirectly. Without their
involvement, this work would not have been accomplished.

BIBLIOGRAPHY

Alexey V. Chernov , Victoria A. Chernova , Elena V. Kolganova (2025), Prioritization of key areas
of the digitalization strategy of energy complex enterprises based on the Analytical Hierarchy
Process (AHP), Unconventional Resources 6: 100154

Ally Mgelwa Allya, Jianguo Yana, George Bennett, Neema Nicodemus Lyimo (2024), Assessment
of groundwater potential zones using remote sensing and GIS-based fuzzy analytical hierarchy
process (F-AHP) in Mpwapwa District, Dodoma, Tanzania, ScienceDirect Procedia - Social
and Behavioral Sciences 189: 208 — 216

Bayazit, O. & Karpak, B. (2009). An AHP application in vendor selection. Honolulu, United States:
ISAHP 2005

Chaimae Chrifi-Alaouia, Imane Bouhaddoua, Abla Chaouni Benabdellahb, Kamar Zekhninic,
(2025), Industry 5.0 for Sustainable Supply Chains: A Fuzzy AHP Approach for Evaluating
the Adoption Barriers, ScienceDirect Procedia Computer Science 253: 2645-2654

Elkana, L. C. R. (2020) Selection of CV Amanda Brownies Scoop & Skoop New Cafe Location in
Tasikmalaya Using Analytical Hierarchy Process (AHP) and Simple Multiattribute Rating
Technique (SMART).

Giambattista Guidi, Giacomo Goffo, Anna Carmela Violante (2024), Application of the Analytic
Hierarchy Process (AHP) method to identify themost suitable approach for managing
irradiated graphite, Nuclear Engineering and Technology 56: 48204825

Hasan Zabihia, Mohsen Alizadeha, Isabelle D. Wolfb, Mohammadreza Karamid, , Anuar Ahmada
(2020), A GIS-based fuzzy-analytic hierarchy process (F-AHP) for ecotourism suitability
decision making: A case study of Babol in Iran, Tourism Management Perspectives 36:
100726

IEA, International Energy Agency. (2022). An energy sector roadmap to net zero emissions in
Indonesia. International Energy Agency.

Gregorius Rio Sadewa
DOI 10.62885/improsci.v2i5.755 | 328



https://annpublisher.org/ojs/index.php/improsci Vol 2 No 5 April 2025

Liu, Z., Song, J., Kubal, J., Susarla, N., Knehr, K. W,, Islam, E., Nelson, P., & Ahmed, S. (2021).
Comparing the total cost of ownership of battery electric vehicles and internal combustion
engine vehicles. Energy Policy, 158(1), 112564. https://doi.org/10.1016/j.enpol.2021.112564

Minister of Finance Decree No.8/2024

Opeyemi Joshua, Kolapo O. Olusola, David O. Ndukaa. Anthony N. Edec, Oluwarotimi M.
Olofinnaede, Olorunmeye F. Job, (2020). Modified mix design development specification
batched by volume from specified mix design by weight towards improved concrete
production, MethodsX 7: 100817

Presidential Regulation No. 55/2019

Presidential Regulation No. 79/2023

Saaty, T. L. (1990). Decision making — the Analytic Hierarchy and Network Processes (AHP/ANP).
Journal of Systems Science and Systems  Engineering, 13(1), 1-35.
https://doi.org/10.1007/s11518-006-0151-5

Sajee B. Sirikrai, John C.S. Tang, (2006). Industrial competitiveness analysis: Using the analytic
hierarchy process, Journal of High Technology Management Research 17: 71-83

Shen, L., Chen, Z., Dou, X., Xu, X., Cao, Z., & Liao, S. (2024). Restricting factors for promoting
electric vehicles: Evidence from China. Transport Policy, 148(1), 234-245.
https://doi.org/10.1016/j.tranpol.2024.01.017

Sumit Guptaa, G. S. Dangayachb, Amit Kumar Singhc, P. N. Rao (2015). Analytic Hierarchy Process
(AHP) Model for Evaluating Sustainable Manufacturing Practices in Indian Electrical Panel
Industries. Sumit, ScienceDirect Procedia - Social and Behavioral Sciences 189: 208 — 216

Veza, 1., Asy'ari, M. Z., Idris, M., Epin, V., Rizwanul Fattah, I. M., & Spraggon, M. (2023). Electric
vehicle (EV) and driving towards sustainability: Comparison between EV, HEV, PHEV, and
ICE vehicles to achieve net zero emissions by 2050 from EV. Alexandria Engineering Journal,
82(1), 459—467. https://doi.org/10.1016/j.a¢j.2023.10.020

Gregorius Rio Sadewa
DOI 10.62885/improsci.v2i5.755 | 329


https://doi.org/10.1016/j.enpol.2021.112564
https://doi.org/10.1007/s11518-006-0151-5
https://doi.org/10.1016/j.tranpol.2024.01.017
https://doi.org/10.1016/j.aej.2023.10.020

