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Abstract

Transportation is one of the main contributors to carbon emissions and fossil fuel consumption. In the context
of national logistics, conventional vehicles still dominate goods distribution operations, including at PT Pos
Indonesia. This study offers an economic evaluation of environmentally friendly vehicle alternatives, namely
electric vehicles, which support sustainability and long-term cost efficiency. This study aims to compare the
economic value between electric vehicles and conventional vehicles in the delivery of goods at PT Pos
Indonesia's Karawang Main Branch Office. We used the Total Cost of Ownership (TCO) approach,
considering the initial investment, energy, maintenance, insurance, annual taxes, and resale value. We
analyzed the long- term investment feasibility using Net Present Value (NPV). Results show that
conventional vehicles have a TCO of IDR72,452,343, while electric vehicles have a TCO of IDR75,008,120.
In addition, the NPV calculation shows that electric vehicles provide a positive NPV of IDR53,832,465,
while conventional vehicles record a negative NPV of —IDR524,074,394. These results show that electric
vehicles are viable in the long term. This study contributes to the theoretical literature on green logistics and
supports practical decision-making. These findings are relevant for logistics industry players and
policymakers in promoting the adoption of electric vehicles as a strategy for cost efficiency and
decarbonization of the transportation sector.

Keywords: Green Logistics, Green Transportation, Conventional Vehicles, Electric Vehicles, Total Cost of
Ownership (TCO).

Introduction
Transportation is one of several sectors that contribute to greenhouse gas emissions, global warming, and

the production of carbon dioxide, which damages air quality (de Abreu et al., 2022; Fernandez Gil et al.,
2022). Transportation accounts for about 23% of total global greenhouse gas emissions (Rigogiannis et al.,
2023). Climate change and high pollution levels are the main drivers behind the shift to more sustainable and
efficient transportation systems (Gudmundsson et al., 2016; Pereirinha et al., 2018). On the other hand, green
transportation emphasizes the use of environmentally friendly technology to reduce negative impacts on
environmental sustainability (Shah et al., 2021).

In green transportation, the use of electric vehicles (EVs) is becoming increasingly popular in various
countries, including Indonesia. Based on the Global EV Outlook report from the International Energy
Agency (IEA), in 2016 the number of electric vehicles operating worldwide, both battery electric vehicles
(BEVs) and plug-in hybrid electric vehicles (PHEVs), reached 2 million units (Shah et al., 2021). EVs are
considered capable of addressing various social problems in Indonesia, such as high air pollution and
dependence on fossil fuels that cannot be fully met by domestic production (Gunawan et al., 2022).

(FIN-043) 1


mailto:isnianadiwijaya.jadu@gmail.com

International Conference on Finance, Economics,
Management, Accounting and Informatics

“Digital Transformation and Sustainable Business: Challenges and Opportunities for Higher
Education Research and Development”

Transportation also plays an important role in the logistics system, as it is the main link in the movement of
goods from one point to another (Qureshi & Abdullah, 2013). Logistical sectors contribute greatly to national
economic growth and are an indicator of a country's competitiveness. In Indonesia, these sectors are showing
rapid growth. According to Supply Chain Indonesia (SCI), transportation and warehousing are projected to
contribute IDR 1,623.65 trillion to the Gross Domestic Product (GDP) in 2025, with an annual growth of
around 12.53% (Iskandar & Arifin, 2023). However, as logistical activities increase, carbon emissions will
also increase, especially from fossil fuel-powered vehicles.

Although dominated by private vehicles, the use of electric vehicles in Indonesia continues to increase. Based
on data from the Ministry of Transportation's Type Test Registration Certification System as of November
2024, there were 195,084 battery-based electric motor vehicles in Indonesia. This number includes 160,578
electric motorcycles, 33,555 electric cars, and 951 other electric vehicles. However, adoption of electric
vehicles in the logistical sector remains very low. Most logistics fleets, especially in the freight sector, still rely
on conventional gasoline or diesel-powered vehicles (Bukhari et al., 2023).

One of the largest and oldest logistical companies in Indonesia is PT Pos Indonesia. KCU Karawang is one
of several strategic logistical hubs in West Java, handling shipments across cities and regencies. In its
distribution system, the shipping process is divided into several stages. Tersier delivery is an initial stage
that covers the flow of goods from post offices at the sub-district level to the sorting center at KCU
Karawang. At this stage, packages are collected from local points for consolidation. Next, secondary delivery
is the distribution from KCU Karawang to post offices in other districts, known as the middle mile process.
This stage is crucial because it accounts for most of the distance traveled and operational costs in regional
logistical distribution.

Due to limited use of electric vehicles for goods delivery in Indonesia, studies on this topic are also limited.
A study on EV use by Sunitiyoso et al. (2022) discusses Jakarta's transition to electric buses as part of efforts
to reduce CO: emissions and improve the sustainability of public transportation. Research by Utami et al.
(2024) on electric vehicle development in Indonesia, including government policies, incentives, and
supporting infrastructure. Research by Mutiningrum et al. (2022) discusses electric bicycle use. Then a study
by Maghfiroh et al. (2021) evaluates the readiness for the development of electric vehicles (EVs) in Indonesia
using the Japanese Technology Readiness Assessment (J-TRA) approach. The results show that EV
technology in Indonesia has reached an optimal stage of development, but the main challenges remain in the
areas of commercialization, infrastructure, and regulation. Regarding battery charging facilities, research by
Haryadi et al. (2023) shows that the availability of charging stations does not significantly influence the
decision to use Electric Charging Stations (ECS) or Electric Vehicle Charging Stations (EVCS), which seems
to contradict the general logic that access to charging facilities is a determining factor in the adoption of
electric vehicles.

This study aims to compare the use of electric and non-electric vehicles for goods delivery, using Total Cost
Ownership (TCO) calculations. TCO is a method of calculating total costs associated with owning and using
a vehicle during its useful life. TCO covers all expenses, from the initial purchase price, maintenance and
repair costs, energy or fuel costs, insurance costs, taxes, and other costs incurred during the use of the vehicle.
In the context of electric vehicles, TCO is often used to compare the cost efficiency between electric vehicles
and other vehicles (Pereirinha et al., 2018). In addition, this study also conducted an analysis to determine the
long- term investment feasibility of electric vehicles using Net Present Value (NPV) calculations. This
study is
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expected to provide a more objective picture of long-term cost efficiency and support strategies towards a
sustainable transportation system in Indonesia, especially for PT Pos Indonesia.

Literature Review
This section contains the theories used and analysis of literature relevant to this research topic.

Green Logistics

Green Logistics (GL) has been growing since the 1990s. Logistics is a series of business processes that aim
to design, organize, and control the movement of goods and related information, from the point of origin to
point of consumption, in order to meet customer needs. This process includes transportation management,
warehousing, and inventory-related decision making (Blanco & Sheffi, 2024). Logistics is an element of
supply chain management that increases negative environmental impacts (Aldakhil et al., 2018; Khan, 2019;
Luetal., 2019; Klimecka-Tatar et al., 2021). With increasing awareness of social and environmental impacts,
logistics now focuses not only on cost reduction and profit maximization, but also on sustainability aspects
(Dekker et al., 2012; Rodrigue et al., 2017; Blanco & Sheffi, 2024).

GL involves various activities oriented towards sustainability, such as resource procurement, the use of
environmentally friendly modes of transportation, energy-efficient storage, recyclable or environmentally
friendly packaging, and waste management through reverse logistics systems (Rodrigue et al., 2017; Ibrahim
et al., 2018; Khan, 2019; Vienazindiené et al., 2021). GL, which applies the principles of sustainable
development, plays a significant role due to its potential to address various environmental, economic, and
social issues (Vienazindien¢ et al., 2021). GL is also defined as a series of managerial practices and policies
aimed at reducing environmental impact, not only through CO: emission reduction, but also by limiting other
air pollution arising from fossil fuel combustion, preventing excessive exploitation of natural resources, and
managing waste appropriately (Centobelli et al., 2020).

Green Transportation

According to International Energy Agency (IEA, 2009), the transportation sector as a whole is responsible
for approximately 19% of global energy consumption and 23% of carbon dioxide (CO:) emissions from
energy use. Considering current policies and technological developments, these emissions are predicted to
increase by 30%-50% by 2050 (Shukla et al, 2022). In this sector, freight transportation, mainly by truck, is
expected to be the fastest growing segment (Blanco & Sheffi, 2024). Similarly, Lu & Yi (2023) argue that
transportation causes pollution in the logistical sector. This pollution is caused by the use of fossil fuels in
transportation itself (Lu et al., 2019). Transportation needs to be the focus in order to achieve sustainability.
Green Transportation (GT) is defined as a form of transportation service that has a lower impact on human
health and the environment than conventional transportation systems (Bjorklund, 2011).

Electric Vehicle (EV)
The growing global concern for environmental issues has been one of the factors driving the adoption of

electric vehicles in various countries (Pamidimukkala et al., 2024). Electrification in the transportation sector
offers a number of advantages, including reducing dependence on oil and having a positive impact on the
environment
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(Sierzchula et al., 2014). Electric-based transportation is also more efficient in energy consumption and does

not directly produce greenhouse gas emissions (Faria et al., 2014). In general, using electric vehicles offers

low travel costs, energy savings, and reduced harmful emissions. There are several types of electric vehicles

(Aziz et al., 2015; Veza et al., 2021; Gunawan et al., 2022), namely:

1. Electric Vehicles (EVs): Pure electric vehicles that do not have internal combustion engines and rely
solely on electric motors powered by batteries.

2. Hybrid Electric Vehicles (HEVs): Vehicles that combine gasoline/diesel engines with electric motors.
3. Plug-in Hybrid Electric Vehicles (PHEVs): Hybrid vehicles that can be charged from an external

power source and have larger batteries than HEVs.
4. Internal Combustion Engine Vehicles (ICEVs): Vehicles that use engines that burn fossil fuels such as
gasoline or diesel to power the vehicle.

Total Cost Ownership (TCO)
A study of TCO was used to analyze cost effectiveness in commercial electric vehicles (Falcdo et al., 2017),

while a comparison between electric buses and conventional TransJakarta buses was researched by
Triatmojo et al. (2023), the results show that E-buses can be more economical if operational contracts are
extended, solar subsidies are removed, and fiscal incentives are implemented. Additionally, intensive
locations/routes can significantly reduce the TCO of e-buses. Furthermore, Liu et al. (2021) used TCO to
compare battery electric vehicles (BEVs) and internal combustion engine vehicles (ICEVs). The results show
that BEVs have lower operating costs despite higher initial prices, and break-even TCO can be achieved in
5-8 years, depending on the vehicle segment and subsidies. A comparison of the uses of ICEVs, HEVs,
PHEVs, and BEVs was conducted by Bubeck et al. (2016) using a discounted TCO model per usage scenario
and price projections up to 2030. Results showed that BEV TCO is more competitive in the short-to-medium-
range user segment, and it is predicted that by 2030, BEV usage will be more widespread.

Methods
This study uses Total Cost Ownership (TCO) calculation methods. The previous literature review session

used TCO to compare conventional and electric vehicles. It adopts the following TCO formulas from Bubeck
et al. (2016):

n
TCO = anpn, 5o AP EM S AT

- A+r)
=0
r(1+nr)m
ANEM = (1 + ryn — 1) - (1 +
r)
Description:
ANF  : Annuity factors
I : Investment cost
F; : Fuel cost
M; : Service cost
St : Assurance cost
T: : Vehicel tax
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t : Year

j : Investment year =0

n : Last year of vehicle life (year 5)

r : Discount rate (%)

Assumption

1. Investment costs are calculated as initial capital for vehicle purchases, which is IDR 179,100,000 for

b

Description :

conventional vehicles and IDR 350,000,000 for electric vehicles (Gelora E). Meanwhile, energy costs for
electric vehicles (Gelora E) are IDR 200/km (Gooto.com, 2023).

. The monthly maintenance cost for conventional vehicles is IDR 400,000/month, while for electric

vehicles it is IDR 3,912,000/5 years or IDR 55,886/month (Gridoto, 2022).Biaya asuransi dihitung
dengan estimasi 2,8% untuk kendaraan konvensional dan 1,3% untuk kendaraan listrik dari harga awal
beli kendaraan (OJK, 2017).
Based on survey results, the annual vehicle tax for conventional vehicles used by PT Pos Indonesia is
IDR 2,100,000. In comparison, according to Ministry of Home Affairs Regulation No. 1 of 2021, the
vehicle tax for electric vehicles such as the Gelora E is set at 10% of the normal tax rate, which is 2%.
Therefore, the tax is calculated as 2% x IDR 350,000,000 = IDR 7,000,000, and 10% of that amount is
IDR 700,000.
Depreciation cost is calculated as 50% of the initial purchase price (Bubeck et al., 2016).
A discount rate of 5% is applied (Bubeck et al., 2016; Wu et al., 2016).
The Net Present Value (NPV) is calculated using the following formula:
"G " Co
NPV =2 e~ 2

t=0 t=0

a+ot

(Ot :Cashinflow in yeart
(Co)t : Cash outflow or payment in year

tn
i
t

: Lifespan of the unit/business

: Discount rate
: Year

Results and Discussion
Table 1 below shows the route data and distance traveled for tersier goods shipments at KCU Karawang per

day.
Table 1. Distribution Routes and Distances

Route Distance (KM)
(TERSIER PAGI 07:20) HUB JOHAR - MAJALAYA - RAWAMERTA - TELAGASARI - TEMPURAN - CIMALAYA - BANYUSARI - LEMAHABANG WADAS (PP) 120
(TERSIER PAGI 07:20) HUB JOHAR - RENGASDENGKLOK - BATUJAYA - BELENDUNG- KUTAWALUYA- PEDES (PP) 70
(TERSIER PAGI 07:20) HUB JOHAR - KLARI - CIKAMPEK - TIRTAMULYA - JATISARI (PP) 45
(TERSIER PAGI 07:20) HUB JOHAR - TELUKJAMBE - WANASARI - PANGKALAN (PP) 26
(TERSIER SIANG 13:30) HUB JOHAR - KLARI - CIKAMPEK - TIRTAMULYA - JATISARI (PP) 45
(TERSIER SIANG 13:30) HUB JOHAR - MAJALAYA - RAWAMERTA - TELAGASARI - LEMAH ABANG WADAS - BANYUSARI - CILAMAYA - TEMPURAN (PP) 120
(TERSIER SIANG 13:30) HUB JOHAR - RENGASDENGKLOK - BATUJAYA - BELENDUNG - KUTAWALUYA - PEDES (PP) 70
(TERSIER SIANG 13:30) HUB JOHAR - WANASARI - PANGKALAN - WANASARI - AGEN CIHERANG - TELUK JAMBE PP 30

Total 526

Source : PT Pos KCU Karawang, 2025.

Comparison of Fuel Consumption and Energy Consumption
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The comparison between fuel consumption of conventional vehicles (Grandmax) and energy consumption

of electric vehicles (Gelora E).

Table 2. Comparison of Fuel and Energy Consumption

Distance (round Conventional Fuel Electric Vehicle Costs
trip in km) Costs IDR200/km
120 IDR120.000 IDR24.000
70 IDR70.000 IDR14.000
45 IDR45.000 IDR9.000
26 IDR26.000 IDR5.200
45 IDR45.000 IDR9.000
120 IDR120.000 IDR24.000
70 IDR70.000 IDR14.000
30 IDR30.000 IDR6.000
526/day IDR526.000 IDR105.200
15780/month IDR15.780.000 IDR3.156.000
189360/year IDR189.360.000 IDR37.872.000

Source: Author's analysis, 2025.

The comparison between fuel costs for conventional vehicles and energy costs for electric vehicles is
illustrated as follows:

Fuel vs Energy Cost Comparison

IDR 189 ,00

IDR 15. 0 00
IDRE
IDR3.
IDW W Electric

Day Montk

WElectric ™ Conventional

Figure 1. Fuel and Energy Cost Comparison
Source: Author’s analysis, 2025.

Table 2 and the figure above illustrate the daily energy consumption costs for both conventional vehicles
and electric vehicles. The data show that electric vehicles incur significantly lower energy costs compared
to conventional vehicles—amounting to IDR 37,872,000 versus IDR 189,360,000, respectively.

Comparison of Maintenance Costs
The following is a comparison of maintenance costs for conventional and electric vehicles:
Table 3. Comparison of Maintenance Costs

Vehicle Type Maintenace Cost/Month Maintenace Cost/year
Conventional IDR400.000 IDR4.800.000
Electric IDR55.886 IDR670.632

Source : Survey, 2025 and Gridoto, 2022.
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Table 3 above illustrate that the maintenance costs of electric vehicles are significantly lower than those of
conventional vehicles, amounting to IDR 670,632 and IDR 4,800,000 per year, respectively.

Comparison of Insurance Costs
This section compares the insurance costs between conventional vehicles and electric vehicles.
Table 4. Comparison of Insurance Costs

Vehicle Type Insurance Costs/year
Conventional IDR5.014.800
Electric IDR4.550.000

Source: Author’s analysis, 2025.

The comparison of insurance costs is illustrated as follows:

Assurance Cost Comparison

IDR 5.100.000,00
IDR 5.000.000,00 IDR 5.014.800,00
IDR 4.900.000,00
IDR 4.800.000,00

IDR 4.700.000,00
IDR 4.550.000,00

IDR 4.600.000,00

IDR 4.500.000,00

IDR 4.400.000,00

IDR 4.300.000,00
CONVENTIONAL ELECTRIC

Figure 2. Assurance Cost Comparison
Source: Author’s analysis, 2025.

Table 4 and Figure 2 above show that the annual insurance cost is 2.8% of the purchase price for
conventional vehicles, amounting to IDR 5,014,800, and 1.3% of the purchase price for electric
vehicles, totaling IDR 4,550,000.

Comparison of Tax Costs
This section highlights the differences in annual vehicle tax costs between conventional vehicles and electric

vehicles. Government policies in Indonesia have introduced tax incentives to encourage the adoption of
electric vehicles, resulting in significantly lower tax rates for EVs. The comparison is illustrated as follows:
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Tax Cost Comparison

Electric

IDR 2.100.000,00

Conventional

\DR/- IDRSOO-’OO0,00 IOR]-OO‘O‘-ODOJOO \OFI-SO(;:OOQJDO DR 2-000’000‘00 DR 2506-0me
Figure 3. Tax Cost Comparison
Source: Author’s analysis, 2025.

The annual tax cost for electric vehicles is lower—only IDR 700,000 compared to IDR 2,100,000 for
conventional vehicles. This aligns with government policy to provide tax incentives for electric vehicle
transactions, such as the value-added tax borne by the government (VAT-DTP) under the Ministry of Finance
Regulation No. 12 0of 2025. This policy aims to encourage the adoption of environmentally friendly vehicles.

Calculation and Comparison of Total Costs
After calculating each of the cost components above, a comprehensive comparison of the total costs is

presented in Table 5 below:
Table 5. Comparison of Total Costs/Year

Cost Component Coventional electric
Investment Cost IDR179.100.000 | IDR350.000.000
Fuel Cost IDR189.360.000 | IDR37.872.000
Maintenance Cost IDR4.800.000 IDR670.632
Assurance Cost IDR5.014.800 IDR4.550.000
Tax Cost IDR2.100.000 IDR700.000
Depreciation (50%) IDR 89.550.000 | IDR175.000.000

Source: Author’s analysis, 2025.

The comparison of total costs is illustrated as follows:

Total Cost Comparison

B Co

Figure 4. Total Cost Comparison
Source: Author’s analysis, 2025.
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The figure above presents a comparison of the total cost components between conventional and electric
vehicles. It shows that investment cost for electric vehicles, at IDR 350,000,000, is significantly higher than
that of conventional vehicles, which is IDR 179,100,000. However, this difference is offset by the lower
operational costs of electric vehicles—particularly in energy/fuel expenses, amounting to only IDR
37,872,000 compared to IDR 189,360,000 for conventional vehicles over one year. In addition, electric
vehicles also incur lower maintenance and tax costs, at IDR 670,632 and IDR 700,000 respectively, compared
to IDR 4,800,000 and IDR 2,100,000 for conventional vehicles. From a resale value perspective, electric
vehicles retain a value of IDR 175,000,000—almost twice as much as the IDR 89,550,000 retained by
conventional vehicles.

The total cost comparison shown in the chart reveals that electric vehicles have a lower overall total cost of
IDR 218,792,632, compared to IDR 290,824,800 for conventional vehicles. The results indicate that electric
vehicles offer better long-term economic value. Although they require a higher initial investment, their
operational cost efficiency and higher resale value make them a more financially beneficial and sustainable
alternative compared to conventional vehicles. These findings reinforce the urgency of transitioning to
environmentally friendly vehicles within the logistics system, particularly in the transportation sector
(Gudmundsson et al., 2016; Lu et al., 2019; Lu & Li, 2023).

Comparison of Total Cost of Ownership (TCO)
The TCO calculations for both conventional and electric vehicles are as follows:

r(l+r)m
ANFn =
" @+r)=1-A+7)
ANF" = 5%(1+5%) = 0,2

r ((14+5%)°—1)-(1+5%)

Conventional’s TCO
n
I+ Fi+M +S. +T;
TCO = ANF™- . =
F E A+r)
=0
— 0.2 x_ /PR 179.000.000+DR 189.360.000+IDR 4.800.000+DR 5.014.800+IDR 2.100.000
’ A+5%)T 7
=]DR72.452.343
Electric’s TCO
n
L+ Fe M +S5:+T,;
TCO = ANF™- . =
F E (1 + )
=0
— 02 x PR 350.000.000+IDR 37.872.000+IDR 670.632+IDR 4.550.000+IDR 700.000

(A+5%) 0
=IDR75.008.120
The TCO value for electric vehicles is higher than that of conventional vehicles, and it is illustrated as
follows:
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TCO Comparison

Electric _DR ibuoa.lzu"js
Conventional lDR72-‘1523-’|2,85

ST 73 S 0 DR T4 850 G0 SDR T4 S0 B00 AADE 75 450 598 KA0E 75 500 5 o

Figure 5. TCO Comparison
Source: Author’s analysis, 2025.

From Figure 5 above, electric vehicles have a higher TCO value of IDR 75,541,454 compared to
conventional vehicles, which have a TCO of IDR 74,052,343. The difference of IDR 1,489,111 indicates
that, under the calculation scenario used, electric vehicles carry a slightly higher total cost burden than fuel-

powered vehicles over the course of one year. This can be attributed primarily to the high initial investment

cost of electric vehicles.

Net Present Value (NPV) Calculation
The NPV calculation used in this study is described as follows:
Table 6. NPV Calculation for Conventional Vehicle

Year
Discount 5% 0 1 2 3 4 5
Rate
Income
Operational IDR103.500.000 IDR105.750.000 IDR104.850.000 IDR105.300.000 IDR108.000.000
Income
Depreciation IDR89.500.000
Total Income IDR103.500.000 IDR105.750.000 IDR104.850.000 IDR105.300.000 IDR197.500.000
Outcome
Investment IDR179.100.000
Cost
Fuel Cost IDR189.360.000 IDR189.360.000 IDR189.360.000 IDR189.360.000 IDR189.360.000
Maintenance 1IDR4.800.000 1DR4.800.000 1DR4.800.000 1DR4.800.000 1DR4.800.000
Cost
Assurance IDR5.014.800 IDR5.014.800 IDR5.014.800 IDR5.014.800 IDR5.014.800
Cost
Tax Cost IDR2.100.000 1IDR2.100.000 IDR2.100.000 1IDR2.100.000 1IDR2.100.000
Total Cost IDR201.274.800 IDR201.274.800 IDR201.274.800 IDR201.274.800 IDR201.274.800
Profit/Loss -IDR179.100.000 -IDR97.774.800 -IDR95.524.800 -IDR96.424.800 -IDR95.974.800 -IDR3.774.800
NPV -IDR524.074.394

Source: Author’s analysis, 2025.

The NPV calculation for the electric vehicle is as follows:
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Table 7. NPV Calculation for Electric Vehicle

Year
Discount 5% 0 1 2 3 4 5
Rate
Income
Operati()nal IDR103.500.000 IDR105.750.000 IDR104.850.000 IDR105.300.000 IDR108.000.000
Income
Depreciation IDR175.000.000
Total Income IDR103.500.000 IDR105.750.000 IDR104.850.000 IDR105.300.000 IDR283.000.000
Outcome
Investment IDR350.000.000
Cost
Fuel Cost IDR37.872.000 IDR37.872.000 IDR37.872.000 IDR37.872.000 IDR37.872.000
Maintenance IDR670.632 IDR670.632 IDR670.632 IDR670.632 IDR670.632
Cost
Assurance IDR4.550.000 IDR4.550.000 IDR4.550.000 IDR4.550.000 IDR4.550.000
Cost
Tax Cost IDR700.000 IDR700.000 IDR700.000 IDR700.000 IDR700.000
Total Cost IDR43.792.632 IDR43.792.632 IDR43.792.632 IDR43.792.632 IDR43.792.632
Profit/Loss -IDR350.000.000 IDR59.707.368 IDR61.957.368 IDR61.057.368 IDR61.507.368 IDR239.207.368
NPV IDR 53.832.465

Source : Author’s Analysis, 2025.

Based on NPV calculation (table 6), conventional vehicle yields an NPV of —IDR 524,074,394. This negative
value indicates that over 6-year operational period (from year 0 to year 5), the total cash inflows—including
operational revenue and resale value—are insufficient to cover the total expenses incurred (initial
investment, energy costs, maintenance, insurance, and tax), when calculated using a 5% discount rate. This
implies that the vehicle is not financially viable, as it generates a negative net cash flow. In contrast with
conventional vehicle, which showed a negative NPV of —IDR 524,074,394, electric vehicle recorded a
positive NPV of IDR 53,832,465 (table 7). This indicates that electric vehicle is financially feasible, as it
generates a positive net cash flow.

The results of the investment feasibility analysis above align with the findings of Liu et al. (2021) and Wu
(2016), who stated that electric vehicles are more economical than fossil fuel vehicles when used over the
medium to long term. Therefore, the adoption of electric vehicles in the logistics, commercial, and public
transportation sectors holds significant potential for delivering substantial economic benefits in future.

This study has direct implications for logistics practices and sustainable transportation policies in Indonesia.
The finding that electric vehicles have a significantly lower Total Cost of Ownership (TCO) compared to
conventional vehicles provides a strong foundation for logistics companies—particularly PT Pos Indonesia
and similar entities—to consider investing in electric fleets for long-term cost efficiency. Moreover, the
government can use these results as a reference in designing subsidy policies and clean energy transition
strategies within the transportation sector. With high energy efficiency and low operational costs, electric
vehicles also present a viable solution for urban delivery services.

Conclusion
Overall, this study demonstrates that electric vehicles offer significant advantages in operational cost

efficiency compared to conventional vehicles. These findings have important implications for logistics
companies and policymakers who are promoting sustainable transportation agendas. With a substantially
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lower Total Cost of Ownership (TCO), electric vehicles can serve as a strategic solution to reduce distribution
costs while supporting national targets for emission reduction and clean energy transition. This research
provides a strong practical and theoretical foundation to support the green transportation transformation
within Indonesia’s logistics sector.

This study has several limitations. First, the scope of analysis is limited to two types of vehicles using a fixed
cost approach, and does not take into account external factors such as energy price fluctuations and variations
in operational conditions. Second, the study does not incorporate technical aspects such as distribution routes
and the alignment between daily operational distances and the battery capacity of electric vehicles.
Limitations in driving range and charging infrastructure are critical factors that may affect the real-world
effectiveness of electric vehicles in logistics operations. Therefore, future research is recommended to
develop models that incorporate more complex operational parameters, including simulations of actual
driving distances, battery capacity, and the impact of supporting infrastructure availability.
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