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Abstract
The era of dependence on gasoline as the primary transportation fuel has begun to end,
mainly due to the global movement in the energy sector to gradually and certainly shift
towards clean, environmentally friendly and aim to reach net-zero emission by 2050 or
sooner. For the past decades, Indonesia has been using gasoline as the primary fuel for the
transportation sector. Indonesia was one of the global oil producers and a member of the
Organization of the Petroleum Exporting Countries (OPEC) from 1962 until 2008. However,
Indonesian crude oil production has been rapidly declining for the past decade and even could
not meet the domestic oil demand. Consequently, Indonesia has become a net importer of
crude oil for about the last 20 years. On the other hand, based on the United States Geological
Survey (USGS) data, Indonesia is the largest nickel producer globally, accounting for 31%.
Indonesia is currently preparing a road map for battery-based electric vehicles as an
alternative to fossil-based vehicles (Internal Combustion Engine/ICE). This strategy aligns
with Indonesia's General National Energy Plan, as the Indonesian government targeted 2,200
electric cars and 2,13 million electric motorcycles in Indonesia by 2025. The current problem
is that most vehicles in Indonesia are still fossil fuels. Indonesian Ministry of Transportation
data showed that only 2,278 battery-based vehicles (car and motorcycle). Compared to
Indonesia's vehicle and population growth, the achieved number of battery-based vehicles is
very low and far from the updated target or even the initial target. From these problems, a
study was conducted using Porter's five forces analysis to measure how the competition from
batteries as alternative fuels compares with other fuels competitors in Indonesia. In addition,
this study examines Indonesia's opportunities and role in the global battery-based vehicle
supply chain. Battery electrics are a promising option and alternative to replace fossil fuels.
Battery electric vehicles (BEV) in recent years have increased in use and stock in several
developed countries. Batteries are the main components of electric vehicles (EV) in addition
to traction motors, controllers/inverters, modules, and converters. Geopolitically, China also
dominates the world EV manufacturing market, especially in batteries. In 2020, China
successfully controlled 77% battery capacity, 80% raw material refining, and 60% global EV
components. EV batteries are made up of a mixture of nickel, manganese, cobalt, and lithium.
The rapid development of global EVs will face a challenge in their supply chain, especially
concerning the availability of raw materials. Thus, sufficient green recycling processes and
energy efficiency implementation in overall battery and EV supply-chain processes will be a
key for future practices.
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Introduction: Energy Transition in the Transportation Sector

The energy transition can be interpreted as a transformation process of the structure of the primary
energy supply and a paradigm shift (change) of energy systems from fossil to clean energy. The
energy transition is part of the transition of human life patterns in using fossil energy to clean energy
in various activities. Daily, one of the human activities is moving from one place to another on foot or
by using a transportation mode, such as a bike, car, or taking a flight. The International Energy
Agency (IEA) report on 2021 shows that the global transportation sector contributes around 37% of
CO2 carbon emissions from end-use sectors. The majority of the worldwide transportation fuels still
rely on fossil energy.
The energy transition is a considered issue in the globalization era. Economic and trade issues are
increasing, causing environmental issues to get less attention. The environmental issue is as important
to be prioritized to ensure the availability of natural resources used in aspects of life, the world should
pay more attention to environmental issues in addition to trade and the economy. Global agreements
and collaborations should be more aggressive in tackling global and regional environmental issues.
The Kyoto Climate Change Conference was the start of discussing climate change issues globally in
1997. Furthermore, the Conferences of the Parties (COP) held regular meetings between countries to
discuss climate change issues. At COP 21 in Paris, on 12 December 2015, 196 countries adopted a
legally binding international treaty on climate change called the Paris Agreement. This agreement
encourages countries to lower temperatures below 2, preferably 1.5 degrees Celsius. This agreement is
a big step taken from the meeting between countries (UNCC, 2021).
In transportation sector, fossil fueled vehicles emit hazardous chemical compounds such as particulate
matter (PM), carbon monoxide (CO), carbon dioxide (CO2), sulfur (SOx), nitrogen oxides (NOx), and
hydrocarbons (HC) (Ministry of Environment and Forestry of the Republic of Indonesia/MEF, 2019).
These chemical compounds can damage the human respiratory system so that it is harmful to human
health. Based on the IEA 2021 report, there are approximately 1.5 billion vehicles globally, which
could increase by 6-8 % every year. In Indonesia, the total number of vehicles is approximately 133
million units, which grows by 6% every year.
By the end of 2021, Indonesia's need for imported fuels will reach 800,000 barrels per day. With this
reason and situation, energy transitions in the transportation sector in Indonesia are very important. In
Indonesia, the energy transition in the transportation sector is considered important not only due to
environmental issues but also strategically to reduce the number of crude oil imports and potentially
save the national foreign exchange of USD 5 billion annually.
Focusing on the CO2 emission, based on the MEF data, in 2019 the transportation sector contributed
about 157,771 Giga (GG) CO2E (Figure 1), and became the second largest emitter sector in Indonesia
after the energy industry sector. Coal and Diesel Power Plants are included in the energy industry
sector that contributes a lot of emissions in Indonesia.

Figure 1: Greenhouse Emission by Sector in Indonesia (2000 - 2019) (PYC Data Center, 2020)

The Indonesian government aims to achieve Net Zero Emissions by 2060 or sooner based on the
commitments presented at the 26th UN Climate Change Conference of the Parties (COP26) in
Glasgow in November 2021 (Ministry of Energy and Mineral Resources of the Republic of
Indonesia/MEMR, 2021). Various efforts were made to accelerate the energy transition, including the
transportation sector, to pursue the Net Zero Emission target.
For the transportation sector with short-tem steps to decrease the dependence on fossil fuels and to
start the transition to electric and gas fueled vehicles. These efforts will also contribute to increasing
national energy security. Indonesia cannot continue to depend on gasoline as the main fuels for its
transportation sector. Indonesia is a net importer of crude and gasoline, where the prices are often
unstable due to global geopolitical pressures, which could jeopardize the financial balance of the
Indonesian State Budget in the future.
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Porter’s Five Forces Methodology

The competitiveness of Indonesia's alternative transport fuel can be analyzed using five crucial factors
called the “Five Forces Model” proposed by Michael Porter (1979). He is an American academic who
is an expert on theories on economics, business strategy, and social causes. He is the Bishop William
Lawrence University Professor at Harvard Business School and credited for creating Porter's five
forces analysis, which is instrumental in business and industry strategy development until today
(Harvard Business School, 2017). Porter's Five Forces is actually a further development of the
Strength - Weakness - Opportunity - Threat (SWOT) method in the field of industrial economics.
SWOT analysis is weak to use in competition analysis because there are no coherent economic
principles underlying SWOT. The main difference with SWOT is that Porter's five forces are used to
analyze competition in an industrial environment. Porter's Five Forces focuses on external strengths,
while the SWOT analysis focuses more on the internal industry/organization by analyzing its internal
potential. Porter's five strengths are micro tools with economic fundamentals of competition, while the
SWOT analysis is relatively macro. Porter’s Five Forces model analysis is a qualitative

business/industry analysis to evaluate the competitive advantage and long-term profitability. The main
purpose of this analysis is to determine the level of industry competition, evaluate the strengths and
weaknesses (external-internal), and to determine industry strategy (Michael E. Porter, 1979).
Porter's Five Forces (Figure 2) is usually used to analyze business/industry competitiveness and
competition. Business/Industry uses this analysis to find strategies to capture market share. Defining
customers, suppliers, potential entrants, and substitute products is the key to Porter's Five Forces
method. In industrial economic theory, a perfectly competitive market makes competition for market
share position uncontrollable, but it is very easy for new companies to enter the industrial market. The
perfect market structure certainly cannot create long-term profitability for the industry/business.
Corporate strategists from each industry/business are competing to find ways to survive in the market
while minimizing competitors using Porter's Five Forces analysis.
Figure 2: Porter’s Five Forces Structure (Harvard Business School, 2017)

Porter’s Five Forces explains how an industry or an organization, especially Indonesia’s EV industry,
faced with competition, will achieve superior performance. This study is focused on EV industry
competition because batteries as alternative fuel of transportation are part of the EV industry supply
chain. Porter’s Five Forces analysis answers the key question for this study. The key questions are;
what’s going on out there in the EV industry?; Of the many things that are happening, which ones
matter for competition?; and How to win the EV industry competition?. Each of the five forces
(Figure 2) has a clear, direct, and predictable relationship to industry profitability. The general rule of
the assessment: the more powerful the force, the more pressure it will put on prices or costs or both,
and therefore the less attractive the industry will be to its incumbents. Industry structure is always
analyzed from the perspective of companies already in the industry. Because the potential entrants
must overcome the entry barriers, this explains why an industry can be “attractive” to incumbents
while at the same time not attracting new competitors. Porter’s Five Forces framework applies in all
industries, including EV industry, for the simple reason that it encompasses relationships fundamental
to all commerce.
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Global EV Development

Global EV sales show significant growth in 2021 and account for an 8.3% global light-vehicle sales
market share. Quantitatively, the sales reached 6.75 million units, doubling the number sold in 2020
(Figure 1). Countries have become more ambitious in adopting EVs as the future transportation
technology, especially China, with the highest annual EV sales growth. EV sales in China increased
from 1.3 million units in 2020 to 3.4 million units in 2021. China’s of more than 2 million sales
growth contributing to about 60% of the global EV sales growth in 2021.
Figure 3: Global EV sales from 2018 to 2021 (‘000s) (EV-Volume, 2022)

Top-down approaches are chosen in most countries to stimulate EV adoption, where the governments
provide various support through policies and roadmap, with various combinations of targets, forms,
and scenarios. The existence of policy represents a country's commitment and gives the investors
certainty to invest in the EV ecosystem development. Furthermore, the policies and targets also
showed the readiness of a country to transition from ICE to EV.
Generally, countries that have ambitions to shift from ICE to EV can be categorized into three levels,
Base, Moderate, and Aggressive (IEA, 2021). Countries at a Base level, such as Indonesia, Thailand,
and Spain, have set a target of more than 30% EV by 2030 or 2035 and expect there will be no more
ICE sales by 2040 (Figure 4). China, Japan, and the UK are categorized as Moderate countries in
terms of EV regulations with several targets such as 50% BEV by 2030 and 100% ZEV Public
Transport by 2030. Lastly, countries with Aggressive EV regulations are dominated mainly by
countries in Europe, such as Sweden, Norway, and the Netherlands, which had set targets of no ICE
sales by 2025 or 2030 and 100% sales of EV ZEV by 2025 to 2030.

Other forms of regulations include fiscal incentives both direct and indirect incentives for the
consumers and the producers, including discounts, special taxes, and bonuses. On the other hand,
several countries are more focused on the non-fiscal incentives, such as the government focusing on
providing infrastructures to build the comprehensive EV ecosystem gradually and shift from ICE
dominated to EV dominated environment smoothly. China, Sweden, and Germany are the top three
countries with the highest score of Countries EV Readiness Index 2021 (EY, 2021). The index is
assessed by considering the demand forecast of EV, the power of the regulations, and de-risking
supply infrastructure.
Figure 4: EV regulations in the world (IEA, 2021)

Despite the enormous success of these strategies, several risks might occur in the future, such as the
significant decrease in demand when the incentives are revoked. The government should be aware of
the upcoming risks and be ready with mitigation measures. The government should create “organic”
demand by improving the willingness to pay as well as the purchasing power. Increasing the public
awareness of the importance of climate issues if emissions reduction in transportation sectors is not
carried out aggressively is crucial. Providing tax relaxation and working innovatively to improve the
GDP are a few strategies that the government can use to improve the purchasing power of the people.
The development of EV ecosystem infrastructure should be in line with the gradual shift in the
implementation stage. Government intervention is expected to be able to bridge the gap between the
roadmap and the practice in the field. Robust and innovative cooperation of multi-ministerial
institutions is required. For instance, a significant portion of electricity use for the industry will be
allocated to support transportation. For developing countries, the balance between energy allocated for
the development of the country and for electrified other sectors that were not being electrified
previously, including the transportation sector, will play a vital role in the success of EV adoption as
the future of transportation. The transition and development of related infrastructure should be done
smoothly and with minimum or no disruptions.
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Alternative Transportation Fuels: Battery Electric Vehicle (BEV)

EV is an alternative vehicle that can replace ICE vehicles. Currently, there are several types of EVs in
the world, such as; Battery Electric vehicles (BEV), Hybrid Electric vehicles (HEV), Plugin Hybrid
Electric vehicles, and Fuel Cell Electric vehicles (FCEV). The first EVs were produced in the 1880s
by Robert Anderson (US Department of Energy, 2014). An EV is fully or partially driven by a motor
using electricity from a battery. The battery as the driving force is rechargeable and replaceable.
However, fossil fuels for cheaper ICE vehicles have made EVs less attractive to consumers. EV is
also an alternative to sustainable energy management in the transportation sector. BEV is powered
solely by an electric battery, with no gas engine parts. Currently, most BEVs are capable of fast
charging and emit zero emissions.
Based on the IEA report in 2020, BEV dominated the global EV stock, which accounted for 67.0%,
followed by plug-in hybrid electric vehicles (PHEV) for the other 32.7%. Nickel Manganese Cobalt
(NMC) and Nickel Cobalt Aluminum (NCA) are the most commonly used types of EV batteries, with
nickel use 33% and 80%, respectively. Thus, nickel is and will be one of the essential minerals in the
development of EV batteries. Battery is the main component of the BEV; wherein the calculation of
one BEV car, the battery component accounts for 45% of the composition while 55% are supporting
elements such as the powertrain and car accessories (Figure 5).
The battery is the most critical component of an EV product. This will take up 30-35% of the
production cost of the manufacturing process. The battery is the only irreplaceable source of "life" for
BEV cars. This is because only the electrical energy stored in the battery is the only energy source for
driving BEV cars. There is no other source. The type of electric car battery also depends on the car
system. The most popular electric car battery used is lithium-ion. There are 5 types of EV batteries in
the world (IEA, 2021):
●

Lithium-Ion (Li-On)

●

Nickel-Metal Hybrid (NiMH)

●

Lead Acid (SLA)

●

Ultracapacitor

●

ZEBRA (Zero Emissions Batteries Research Activity)

EV is more efficient than ICE. This can also be seen from the complexity of the machine, ICE is more
complicated with the majority of classic machines. There are differences between ICE vehicles and
EVs in terms of efficiency. ICE vehicles convert the reciprocating, or up-and-down, movement of
pistons into rotary motion. This conversion causes a major loss of efficiency and produces significant
friction and vibration. Electric vehicles don’t need to convert reciprocating motion into rotary motion
because the EV’s electric motor is already spinning. This leads to a 50% gain in efficiency (30% for
ICE vs. 80% for EV) with only minimal friction and vibration (US Department of Energy, 2014).

Figure 5: The difference between ICE vs EV components (PYC Data Center, 2021)

Therefore, Indonesia has an excellent opportunity to become one of the main players in the global EV
supply chain, as 24% of global nickel reserves lie in Indonesia making Indonesia the country with the
largest nickel reserves followed by Australia and Brazil (Figure 6). The total Indonesian nickel
reserves are about 21 million tonnes distributed mainly in Sulawesi, North Maluku, and Papua. Based
on the United States Geological Survey (USGS) data, Indonesia is the largest nickel producer
globally, accounting for 31% of global production in 2020, followed by the Philippines and Russia
with 13% and 11% respectively.
Furthermore, Indonesia is preparing a Roadmap for the National Electric Vehicle Acceleration as one
of the implementation strategies of the Paris Agreement ratification to control greenhouse gas
emissions in the transportation sector. This strategy aligns with the General National Energy Plan
(DEN, 2017), as the Indonesian government targeted 2,200 electric cars and 2,13 million electric
motorcycles in Indonesia by 2025. Besides meeting these targets, Indonesia also wants to take
advantage of the opportunities and potential resources for the global EV supply chain in the future.

Figure 6: EV Battery Raw Materials (PYC Data Center, 2021)

Moreover, the total Indonesian nickel reserves are about 21 million tonnes distributed mainly in
Sulawesi, North Maluku, and Papua. Six nickel smelters equipped with High-Pressure Acid Leach
(HPAL) technology are under construction in Indonesia to process nickel ores with low nickel content
into Mixed Hydroxide Precipitate (MHP) and Mixed Sulphide Precipitate (MSP), the raw material for
EV batteries. The smelters are targeted to operate in 2023 and with a maximum total annual
production capacity of about 250 kt or about 27% of global nickel demand for EV in 2030 (PYC,
2021). However, in practice, HPAL technology is a technology with high energy intensity and requires
a sufficient green waste management system. Thus, the environment and energy efficiency aspects
should be highly considered during the operation of nickel smelters with HPAL technology.
The Indonesian government needs to emphasize policies of EV to increase the use of EVs on the road
and maximize the role of batteries as an alternative fuel to replace fossil fuels. Multisectoral
cooperation from governments, academics, professionals, and communities is needed to accelerate the
development of a comprehensive environmental-wise EV ecosystem in Indonesia that covers policy,
infrastructure, domestic technology and industry, clean energy and raw materials resources, and
human resources (Figure 7). For instance, the upstream limonite nickel ores are used as raw material
for EV batteries. This segment requires appropriate exploration and exploitation policies to mine and
then refine the nickel ores in smelters that supported by collaboration across institutions such as
between the Indonesian MEMR, the Indonesian Ministry of Environment, Indonesian Mining
Business Entities (MIND ID), and private sectors to make sure the sustainability of nickel resources
and minimizing environmental impact due to the mining and refining activities.

Figure 7: Indonesian EV Ecosystem and Supply Chain

The rapid development of global EVs will face a challenge in their supply chain, especially
concerning the availability of raw materials. Global demand for raw materials to produce EV batteries
will surpass the available supply in the next few years. The battery cells are rechargeable with
gradually decreased performance in terms of capacity and efficiency. A battery of an EV has an
average lifetime of 17 years (MEMR, 2021). After passing the lifetime, the battery will not be
efficient anymore and need to be replaced. Thus, recycling battery waste is crucial in the EV
ecosystem to ensure the cycle and the sustainability of the EV ecosystem as a whole and improve the
availability of minerals contained in the battery. Unlike gasoline in an ICE, battery cells as a fuel of an
EV are not fully consumed or burned to generate energy. The capacity and efficiency of the cells are
the reasons the battery needs to be replaced. Still, the minerals contained in the battery can be
reutilized with sufficient and green recycling processes. Thus, implementing a circular supply chain
system and energy efficiency in overall battery and EV supply-chain processes will be keys for future
practices.
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Analysis of Alternative Transportation Fuels in Indonesia

Electricity and transportation are two priority sectors to carry out the decarbonization process in the
energy transition. According to the Paris Agreement, this is done to achieve a low-carbon energy
system (IEA, 2021). Oil, natural gas, and coal will serve as intermediate energy sources for
transportation before being replaced by electric vehicles. In addition, natural gas can be used for
transitional energy before 100% new renewable energy in power plants. Therefore, during the energy
transition period, fossils still have an important role to be developed before clean energy is available.
There is a roadmap for the energy transition in the electricity and transportation sectors to meet the
Paris Agreement NZE 2050 target (MEMR, 2021). The energy transition in the transportation sector is
carried out by electrifying passenger transportation modes. In addition, transportation is also
encouraged to use biofuel/synthetic for transportation modes that are difficult to electrify. Trend of
electric cars is getting wider on a global scale. The International Energy Agency (IEA) stated that the
prospect of electric vehicles has increased from year to year. The global electric car market share has
recorded at 8.57% in 2021. This figure increased about double from the previous year, 4.11%. Electric
car sales also increased to reach 6.7 million units in 2021. This figure grew 116.13% compared to
sales in 2020 which only amounted to 3.1 million units. The IEA estimates that there are currently
around 16 million electric cars worldwide (IEA, 2021).
The growth of EV is driving global players in the supply chain of electric vehicles and electric
vehicles batteries. The government has also started supporting the battery supply chain through
mining, smelting and refineries, battery chemical production, lithium-ion battery manufacturing (cell,
module, pack), and electric vehicle manufacturing. Countries such as Indonesia, Thailand, and
Vietnam can contribute upstream, such as mining, smelting and refinery and producing battery
chemicals for nickel reserves.
In Indonesia, the transportation sector plays an important role in human activity for mobility and
distributing goods and services for the national economy. Transportation is also a sector that has the
largest energy consumption in Indonesia. Data from 2010 - 2020 shows that the transportation sector
consumes more than 35% of energy on average, higher than other sectors in Indonesia's final energy
consumption composition (Figure 8). Transportation requires energy as fuel to drive various
transportation modes (trains, ships, planes, cars, and motorcycles).
Figure 8: Share of Final Energy Consumption by Sector (2010 - 2020)
(MEMR, Processed by PYC Data Center, 2022)

Based on MEMR data (2020), the final energy consumption in various sectors in Indonesia in 2020
reached 845.15 million BOE (excluding Biomass). The transportation sector is in the first ranking of
the largest energy consumers in Indonesia, with a percentage of 43.11% or around 346.33 million
BOE. Then followed by the industrial sector with a share of energy consumption of 34.07% or
approximately 287.98 million BOE (Figure 9). With the largest share of final energy consumption in
Indonesia, the transportation sector in the future is expected to have a role in the decarbonization of
the energy system in Indonesia. Decarbonization process in the transportation sector is by
transformation from Internal Combustion Engine (ICE) vehicle to Electric Vehicle (EV). Developed
countries have started transforming into EVs. For example, Norway, Germany, China, the United
States, the United Kingdom, Japan, and South Korea have prepared a long-term EV roadmap.
Figure 9: Final Energy Consumption by Sector (2020)
(MEMR, Processed by PYC Data Center, 2022)

The number of vehicles in Indonesia also increases significantly every year. Based on the results of
the PYC research, the average vehicle growth in Indonesia from 2015 to 2021 is around 6.4%. The
total number of vehicles in Indonesia in 2021 is 145,066,049 units. With details of vehicle types:
82.8% motorcycles, 13.3 passenger cars, 3.7% cargo/trucks, and 0.1% buses (Figure 10). The majority
of transportation fuel in Indonesia is sourced from fossil energy. This dominant use of fossil energy
burdens the state budget, and this is because Indonesia imports crude oil from abroad to meet energy
needs, especially in the transportation sector.

Figure 10: Number of Vehicles in Indonesia (2015 - 2021)
(PYC Data Center)

The number one type of fuel large consumption used in Indonesia's transportation sector is Bio
Gasoil; in 2020, as much as 158,743 BOE. Bio Gasoil is a fuel used for blending products of
biodiesel. Then number two consumption used Gasoline RON 90 with a total of 23,627 BOE. The
third is Gasoline RON 88 with 48,853 BOE (Figure 11). The three types of fuels are also the most
popularly used by the Indonesian people, even though Gasoline RON 88 is starting to be reduced in
the Indonesian fuel market. These three types of fuel oil still receive subsidies from the Indonesian
government. Gas and electricity fuels, which are cleaner energy, are still very low in the Indonesian
transportation sector's share of final energy consumption.
Figure 11: Types of Fuel Consumed by Indonesia's Transportation Sector (2010 - 2020)
(PYC Data Center)

With the majority of the use of fossil fuels in Indonesia's transportation sector, it impacts the
significant contribution of the transportation sector to Greenhouse Emissions in Indonesia. If
Indonesia does not immediately start a change in the transportation sector from ICE to clean
energy-based vehicles, Indonesia's level of air pollution will increase. One of the efforts is to use EVs
to reduce carbon emissions from the transportation sector.
With the Porter's five forces analysis, we found five variable strengths for batteries as alternative fuels
in Indonesia in this study, such as:
a. Bargaining Power of Suppliers
Bargaining power for Indonesian battery suppliers lies in the development of the battery
industry. Currently, Indonesia already has an Indonesian Battery Company (IBC). In addition,
Indonesia has started to build an electric car battery factory in Karawang, West Java, run by a
South Korean consortium partnered with IBC. The factory prepares EV battery cells,
modules, and pack manufacturing batteries.
b. Bargaining power of Buyers
The strength from the buyer's side is that battery-based vehicles are environmentally friendly
and low-emission vehicles. These facts create interest for buyers to choose the option of
battery as an alternative transportation fuel compared to fossil fuel vehicles, especially for
buyers with a better consciousness over climate issues.
c. Threat of Substitute Products or Services
The threat and challenge from substitute products are that the price of fossil-based vehicles in
Indonesia is still lower than battery-based vehicles. This makes the development of batteries
as an alternative transport fuel a dilemma. Because the price of battery-based vehicles is
higher economically if the government does not provide subsidies and policy support. In
addition, the main material for batteries such as nickel in Indonesia has also previously been
used for other industrial raw materials. In addition, as one of the biggest palm oil producers,
Indonesia is also developing biofuels as an alternative fuel for the transportation sector.
d. Threat of New Entrants
The battery industry has a high barrier for the new entrants, such as the high investment, high
technology, and complex processes from upstream to downstream. A clean smelter
technology in the upstream and safe recycling processes with environmental manners are just
a glimpse of requirements that must be satisfied by the industry player. With a fairly complex
system, the level of competition for new entrants in the battery industry will be relatively low.
e. Rivalry among existing
China and the US are the leading players in the global electric vehicle and batteries market.
Chinese battery-maker CATL controls about 30% of the world's EV battery market. On the
other hand, Indonesia will find it difficult to enter the external market. Even though Indonesia
has abundant nickel resources, Indonesia is a new player in the global battery-based vehicle
industry and supply chain.
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Conclusion

Based on our study with Porter's Five Forces analysis, batteries as an alternative transport fuel in
Indonesia are still lacking in several aspects, such as market competition, product use, and
development. One of the main concerns comes from the threat of substitute products or services. The
price of fossil-based vehicles in Indonesia is still lower than battery-based vehicles and the
government subsidies for several types of gasoline. These conditions make the idea of batteries as an
alternative transport fuel becoming less competitive in Indonesia. Another strong external factor that
hinders is the rivalry among existing. Indonesia is a new player in the global battery industry. China
and the US are the most well-developed players and dominate the global battery markets and
industries. Indonesia's domestic readiness is also still in its early stages, and the industry is not yet
mature and challenging to compete globally.
China and other battery-based vehicle producer countries lack or even do not have raw materials to
ensure the sustainability of the batteries and EV engine chassis manufacturing. On the other hand, the
demand for raw materials will continuously increase, in line with the growth of global EV utilization
in the future. Therefore, geopolitically the role of countries with resources for EV and EV battery
manufacturing will be very strategic and become the key to the sustainability of the global EV supply
chain. Indonesia has the largest nickel reserves globally and the most prominent automotive sales &
production market among countries in Southeast Asia, making Indonesia a country with a promising
opportunity to become a regional hub for the EV industry in the Southeast Asia region if supported
with the right policies and technologies.
To maximize the potential of EV batteries as a substitute or alternative for fossil fuels in the
transportation sector, Indonesia must prepare the EV battery cell, module, and pack manufacturing
industry to dominate the EV battery market in Southeast Asia. And most importantly, Indonesia must
provide sufficient waste management policies, infrastructures, and domestic industries to improve its
green portfolio to ensure the sustainability of the resources, reduce waste pollution, and attract global
investors. In addition, the government and industry must share the same understanding of a policy.
Furthermore, the government and industry must share the same understanding of a policy, such as the
local component level calculation standard for Indonesian EVs. Indonesia required collaboration from
quadruple helix to achieve a comprehensive and environmentally friendly EV ecosystem and target.
The government should encourage innovations in developing sufficient green recycling infrastructures
for nickel and other strategic minerals and implement a circular system with energy efficiency in
overall battery and EV supply-chain processes.
For further studies, it is necessary to carry out a more in-depth analysis of the economics of BEV and
a policy review to obtain a more comprehensive research perspective.
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