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Foreword

In the name of Allah SWT, we express our gratitude for compldiomk thiust
Energy Transition to Support Sustainable Economic Growth in Indonesia."

Endowed with exceptional mineral reserves such as copper, nickel, tin, and bauxite
Indonesia is entering a crucial phase in utilizing its natural resources. In pursuing
sustainable economic growth, the government has strategically implemented policies
prohibiting mineral ore exports and promoting domestic processing industries.

This book encapsulates the findings of CORE Indonesia's desktop study and policy
discussions conducted throughout 2023. It is hoped that this book will contribute to
enhancing the capacity of policymakers and stakeholders to improve the governance c
downgream minerddased industries, thereby creating positive impacts and increasing
domestic valemdded.

The chapters of this book delve deeply into crucial aspects, including the structure of
mineral industry governance, the connection between the upstream mineral sector anc
batterybased electric vehicle (BEV) industries, the potential implementation of BEV
across various regions in Indonesia, and the plans and roadmaps for transitioning
towards greener energy.

CORE Indonesia thanks the Directorate General of Regional Development, the
Ministry of Home Affairs, and the Ford Foundation for their partnership in conducting
this study. The feedback and collaboration throughout the study have provided
invaluable experice and perspectives.

Finally, may this book not only serve as a valuable source of knowledge but also motiva

policymakers to advance the domestic industry, create sustainable positive impacts o
Indonesia's economic growth, and uphold economic and social justice.

Jakartaylay2025

Mohammad Faisal, Ph.D
Executive Director cEOREIndonesia
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CHAPTER 1

THE GENERAL OVERVIEW OF
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1.1. Introduction

The energyransition denotes the shift from utilizing-reorewable, finite, and
emissiofintensive energy sources (e.g., fossil fuels) initially to cleaner and
renewable alternatives (e.g., hydropower, solar radiation, geothermal heat). This
transition bears sigoént importance given the imperative to mitigate the impacts

of climate change, anticipate the constraints on fossil energy supply, enhance
energy supply security, and bolster economic competitiveness.

Presently, energy transition is a paramount focus, demanding accelerated
implementation by all nations. Transitioning away from reliance on energy derived
from petroleum and coal towardsvand renewable energy sourmd&E)

emerges as a pivotal strategy to forestall forthcoming environmental degradation.
This imperative arises from the substantial emission of hazardous substances fror
coal and fossil energy reservoirs.

Carbon dioxide (CO2) is considered among these pollutants, recognized for its
substantial contribution to environmental degradation. According to Our World

in Data (2022), coal generates 40.35 percent of global CO2 emissions, with
petroleum following cldgeas the seccfatgest emitter, accounting for 31.89
percent. Natural gas stands as thdahgekt emitter of CO2, contributing 21.34
percent. The accumulation of these CO2 emissions in the atmosphere culminates
in escalating planetary temperatustering climatic instability over time.

Furthermore, not all countries possess abundant mineral resources like Indonesia
Even for Indonesia, the reserves aememvable energy sources are dwindling and
projected to become increasingly constrained in the coming years. The diminishing
reservesf nonrenewable energy resources pose a significant risk of supply
depletion amidst burgeoning energy demands. There exists apprehension regardin
potential future spikes in energy prices (Solomon & Krishna, 2011). Transitioning
towards harnessing endérgm water, wind, geothermal sources, and bioenergy is

a viable solution to safeguard the continuity and security of energy supply chains.

Energy transition offers benefits beyond environmental and supply security
dimensions and holds significant economic advantages. Initiating energy transition
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endeavorsan catalyze investment inflows and foster the creation of employment
opportunities, often denoted as green jobs (Enel Green Power, 2020). Moreover,
IRENA (2@0) highlights that the renewable energy sector has the potential to
generate a substantial 42 million jobs by the year 2050.

1.1.1. Challenges and Opportunities in Energy Transition

The application of energy transition presents considerable complexities. In
Indonesia, President Joko Widodo, in his address at the G20 IndonesialHigh
Seminarhighlighted several challenges associated with its implementation. These
challenges include the need for adequate access and infrastructure to reacl
renewable energy sources, funding requirements for building renewable energy
facilities, and the necedsitytechnology and fundamental capabilities to operate
renewable energy facilities (Setkab, 2022).

BorensteiandKellogg (2021) assert that using renewable energy sources like wind
and solar is temporary due to their seasonal dependence and substantial cost
Hence, investments are imperative to facilitate the establishment of these renewabl
economic infrastructutesencompassing power transmission installation,

provision of energy storage mediums, development of energy markets or demand
and the provision of advanced technologies to meet forthcoming energy demands.

Besides financial limitations, social hurdles also hinder the implemettitation of
energy transition for developing nations. In remote and traditional regions, the
predominant energy sources are traditional biomass like firewood and animal
excrementApart from familiarity with these energy sources, accessing electricity
remains challenging for economically disadvantaged areas. The need for
technology, data adequacy, economic disparities, and community engagement in
energy transition represent distich#ienges confronting developing nations
(Cantarero, 2020).

Despite these challenges, it is undeniable that energy transition also holds the
promise of new job opportunities. According to Zhao et al. (2022), there exists an
investment potential of up to USD 16 trillion and the prospective creation of 15 to
20 million new jobs globally by 2023, driven by the transition to clean technologies.

JustEnergy Transition to Support Sustainable Economic Growth in Ind8nesia | m



While the transition to RE demands substantial investment, tterntong

utilization of REderived electricity, such as solar and wind, can yield reductions in
electricity costs ranging from 33 to 82 percent. Moreover, workers' skills and
knowledge may belirectly enhanced in response to technological advancements.

The energy transition requires immediate action. Although challenges persist in
funding, infrastructure, and public awareness, energy transition promises to
preserve the environment and enhance the economy.

1.2.  Energy Transition in Indonesia

In Indonesia, fossil fuel sources dominate electricity production, accounting for 82
percent(approximately 253 TWh) of the total output. Conversely, electricity
generated from new and renewable energy sources amounts to only about 56 TWH
(Our World in Data, 2022). Beyond their heightened emissions, fossil fuels are
hampered by finite reservescofding to the Ministry of Energy and Mineral
ResourceiKESDM)estimation, Indonesia's mineral reserves are limited to a few
years. For instance, coal reseevpso@cted to last only 65 years, while crude oil
and natural gas reserves are even scarcer, estimated at approximately 9.5 years
19.9 years, respectiyjkigSDM,20215; KESDM, 202)

Conversely, Indonesia holds considerable untapped potential in electricity
generation from geothermal, solar, hydro, ocean, and wind sources, collectively
termed NREWhenall the NRE potentials across Indorssiaaggregateah
estimated 3,600 GW of energy sources remain untapped.

ENEOB¢eNoadBt B3 fKEsN) !sx;)] aeBdF tE¢ &Njo Na
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SourceProcessed from DEN, 2022
1.3. Indonesia's Commitment to Energy Transition

Indonesia was among the countries that attended the 21st Conference of the Partie
(COP) or Climate Change Conference held in Paris in 2015. The conference led to
the adoptiorof the Paris Agreement, with discussions cermeriegission
reduction, building climate resilience, and promoting regional and international
cooperation. The key outcome of the agreement was a commitment to limit the
maximum global temperature increase to 2 degrees Celsius compared to pre
industrial leels. More precisely, effarése aimed at capping the temperature rise

at 1.5 degrees Celsius (European Commission, 2016).

In response to the agreement, Indonesia passadribmes16 of 2016 regarding

the Ratification of the Paris Agreement to the United Nations Framework
Convention on Climate Change. Concurréhity=CCC), Indonesia presented

its Nationally Determined Contributions (NDC), outlining emission reduction
targets for 2030. Over time, these targets for reducing greenhouse gas (GHG]
emissions will align with the leexgn policy framework outlined in the L-ong

tem Strategy for Low Carbon and Climate Resilienc&QQm 2050), aiming

towards achieving redro emissions by 2060.

One of the opportunities to Indonesia in reducing emissions lies in utilizing its
existing resources, both natural and mineral. If the exploitation of Indonesia's
resource abundance can be integrated effectively and efficiently, then achieving th
agreedipon environmental protection targets is within reach for the country.

1.4. Strategiesand Policies for Energy Transition in Indonesia

To realize an energy transition, following Presidential Rediuatioer22 of

2017 on the National Energy General Plan (RUEN), which is grounded in the
National Energy Policy (KEN), Indonesia aims to achieve a specific energy mix in
the upcoming years. The energy mix comprises a blend of energy consumption
derived from divexssources. Targets dohance the NRE utilizationdgnergy

mix have been established for 2025 and 2050.
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According to data releasedDBBN (2023), Indonesia's achievements in 2021
significantly deviated from the established targets. Furthermore, the progress in
increasing the utilizationMIRE has yet to reach half of the 2025 target. Similarly,

the reduction in fossil fuel consumption, including oil and coal, remained
considerably below the predefined deéseasigure below)
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This energy mix aims to reduce emissions in Indonesia by 2030, as outlined in the
NDC. In 2015, the emission reduction target was set at 29 percent through
Indonesia's independent efforts and 41 percent with international support.
However, in 2022, during the 27th Climate Change Conference of the Parties
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(COP), Indonesia announced an update to its NDC document, increasing the
emission reduction target to 31.89 percent through independent efforts and 43.20
percent with international assistance. The independent emission reduction
amounts to 912 million toofscarbon dioxide equivalent (Mt&2%€9)in quantity.
However, as of 2022, the achieved reduction is oMit®D.5eqg This means

that Indonesia needs to reduce emissions bi1820.5eqover the next eight

years to meet the target.

DaFgEooit ¥ £ ZBgfdfd dEaRB. [ F 2F ) d

©
(&)

2!

1,000 <
g 222 63\5: 584 §
]
s N\ N
% :22 § 60 57 109 99 % 183 134107
0 & 2000 m— el | & . |
Energy Industry Agriculture Forest Fire Waste

22019 m2020
SourceKLHK, 2022

Approaching 2020, Indonesia's emission production began to be predominantly
driven by the energy sector, whereas before 2019, Indonesia's emissions wel
primarily caused by forest fifeansportation and fuel combustion are the two
largestontributorgo emissions within the energy sector

Indonesia remains dependent on fasssfor electricity production despite the
significant potential of renewable energy sdudm®esia needs to accelerate its
energy mix and emission reductions to achieve the@gnesmmmitments for
energy transition

1.5. The Role of the Mineral Industry in Supporting Energy
Transition

Over the past five years, the mining sector's contribution to the Gross Domestic
Product (GDP) has increased. In 2020, the métty's contribution to GDP
declined due to the impact of the CO¥Ypandemic. However, its contribution
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increased significantly two years later, reaching 9% in 2021 and 12% in 2022 (se
figurebelow. This increase can be attributed to a commodity boom in the global
market, especially in coal, lignite, and metal ore.
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According to th&kESDMdata, the price of coal surged by 140 percent in January
2022 compared to the same period in 2020. Notably, this raw material constitutes
an internationally traded commodity, with a substantial portion earmarked for
export. The escalation in the pri¢hi®fmining raw material consequently exerts

a pronounced influence on siignificant upsurge loidonesia's export value.
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The increasing contribution of the mining sector @DRe driven by the effects

of the commodity boom, also influences the rise in tax revenue from the mining
sectorTax payments from the mining sector in 2021 and 2022 increased annually
by 60.52 percent and 113.6 percent, respebt@rabnkeu2023).
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The mineral and coal mining sector significantly contributes to domestic labor
absorption compared to foreign laBBIS2022)eleased data showing that there

are approximately 94,700 Indonesian workers in the mining sector, with
educational backgrounds ranging from high school graduates to postgraduates.
Meanwhile, only 951 foreign workers were recditues]. the ratio of foreign
workergo Indonesiaworkeravas 1 to 99. However, in 2021, labor absorption in

the mining sector experienced a declibetfofndonesian and foreign workers,

as well as outsourcing, as depictiggiiabelow
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The total number of mining personnel declined from 166,479 to 134,586 in 2021.
The figure does not include the illegal workforce engaged in the fairly rampant
illegal mining sector, especially in the mineral mining sector.

Downstream activities in the mining sector also increase-tured oé mining
products. One form of downstream activity in the mining sector is the development
of metal ore processing industries. Based on data from the upstream mining sectol
the contibution of mineral ores to the GDP in 2022 was 1.24 percent. Meanwhile,

in the downstream processing industry sector, the contribution of minerals in metal
goods and primary metals to the GDP was 2.31 (&P&i2023.
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With the increasing advancement of the downstream process in the mining sector,
the contribution to GDP will grow more extensive, and labor absorption will
increase as well. For instance, investments in the electric battery industry in Batan
Regency coulabsorb up to 20,000 workers in 2022. Meanwhile, the automotive
industry, which utilizes metal components such aalsteielim, brass, copper,

cast iron, and nickel alloys, absarped 57,000 workers in 20R®rfienaker

202). Henceforth the proceisgy of mineral resources downstream needs to be
optimized to maximize its contribution to the economy.

1.6. Forms of Energy Transition in the Mining Sector
1.6.1. Energy Transition in the Upstream Meaning Sector

Energy transition will significantigrease the demand for minerals, creating new
economic opportunities for resotrick countries. However, increased mineral
production also has the potential to cause social and environmental issues in mining
areas. The rise in social and environnanftils related to mining in developing
countries is evidence of these tensions.

Therefore, effective management of the mining sector is characterized by its
positive impact on the environment, employee safety and rights, and transparent
governance of the mining sector, commonly referred to as Environmental, Social,
and Governance (ES@inciples. The concept of ESG was first discussed in 2006

in the United Nations' Principles for Responsible Investment (PRI) report. ESG
aligns with the discourse on the green economy often discussed. Yet, it strives t
strike a balanbetweerthe inhaited planet, the people connected to the mining
environment, and the profits accrued.

From an environmental perspective, mining management needs to consider its
impact on the water, air, and soil surrounding the mining area. This consideration
extends not only during the mining process but also throughout-thi@ipgst
reclamation procesBor instance, mining operations must efficiently manage
water usage and consider waste that may pollute waterFaotireesore,
reclamation efforts in mining are necessary to ensure that excavated land remair
productive and provides added valdeetertvironment (Suprapto, 2008).
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Additionally,the mergy sources in mining should ideally not rely on fossil fuels
such as coal, thereby reducing air pollution and minimizing the impacts of climate
change. According Ritchie (202), transitioning to using natural gas for
electricity generation is an initial step tosraerhy transitiosince atural gas
emissions are 50 percent lower than coal emissions (Our World in Data, 2022).

In the social aspect, mining management is mandaifébvtorkers' rightand
ensurevorkplace safety, health, andHveitlg. Similarly, the interests and safety

of the communities around mining areas should not be overlooked. Finally,
governance or the relationship between mining managers and the government
should be aligned and transpia Collaborative efforts between policymakers and

the mining sector can acceleealeinghe desired green economy (Marsh, 2021).

The adoption of ESGtandardsn the mining sector is increasingly gaining
attention from investors, particularly those from the United States and Europe.
Investments in ESG have surged from an initial USD 6.5 trillion in 2006 to an
impressive USD 80 trillion by 2019. A survey tetfesl&5 percent of investors
concur that the COVIR9 pandemic has accelerated investments into ESG
aligned mining ventures. Investor intenésjrowin the coming yeai/élker

2022). In addition to the evident environtaieand social benefits, ESG
compliant mining ventures also prove financially lucrative for investors, offering
returns of up to 10 percent during the pandemic period (PWC, 2021).

1.6.2. Energy Transition in the Downstream Sector

In addition to implementing energy transition in the upstream mining sector,
promoting energy transition in the downstream sector or industries is also
necessary. Energy transition in the downstream sector encompasses two aspec
transitioning energy use industrial operations and producing clean energy
products. During the manufacturing process, both the electricity aodrces
production materials are shifted to inputs that can reduce emissiorsglaych as
wind, or biofuel energy sources. Meanwth#eoutput or produciadustries
producealso contribute to clean energy and emission redithiova(ia 2022).
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Recently, there has been significant discourse about electric vehicles' potential tc
mitigate vehicular emissions. According tArttigarsi (2023klectric vehicles

can minimize CO2 emissions to 0 grams per kilometer (g/km). Contrasted with
their conventional counterparts, which discharge emissions up to 125 g/km, the
use of electric vehicles becomes much more advantageous in reducing emissiol
fromfuel combustion. Electric batteries' pivotal role in storing electrical energy for
vehicle propulsion becomes crucial in this context.

As a substitute faiquified Petroleum Gas (LP®at will increasgeadilyn the

next years, the efforts have been devoted to creating novel solutions to relieve th
import needs for LP@emenko Marvef023).A novel product known as
Dimethyl Ether (DME)derived from the production of loalorie coahas

emerged angknown for its environmental friendliness.

In addition to batteries and DME, complementary products facilitating the energy
transitionsuch asolar panels and wind turbines. Solar panels are predominantly
made from silicemased materialsvhile wind turbines are predominantly
constructed from the stdf Department of Ener@02QUSGS, 2017).

Mining activities, both upstream and downstream, exert significant impacts on
Indonesia's economy. However, economic gains alone are insufficient.
Environmental, social, and governance aspewtri@sbprimary consideration

when mining activities or planning downstream products.

1.7. The Energy Transition in Indonesia's Mineral Mining
Sector

To meet environmental protection targets in mining areas and sectors, the
government implements strategies such as efficient resource utilization,
safeguarding biodiversity, emission reduction, and waste management.
Additionally, the government preparesilidity studies, risk assessments, and
reclamation plafgKESDM, 202b).

Based on data from thHESDM the Community Empowerment and
Development Program (PPM) reported by mining companies has achieved Rp 1.6
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trillion out of the targeted Rp 1.97 trillion as of 2022. Meanwhile, the reclamation
targetfor 2022 has shown significant improvement compared to 2021, with
reclamation efforts reaching 157.21 percent of thekEgBM 202B).

1.8.  Government Policies Supporting Energy Transition in the
Mineral Mining Sector

Indonesia adheres to the principles of good mimicicesvhenregulating

mining policies. This regulation is stipulated itNuavber4 of 2009 concerning
Mineral and Coal Mining, which was subsequently amended\tanilaev 3 of

2020 This law governs Mining Areas, mandating consideration of ecological,
economic, human rights, secidiural aspects, and environmental perspectives.
Additionally, Minister of Energy and Mineral Resources Regulatiber26

of 2018 addresses obligations for enviroalmeanagement, pagteration
responsibilities, and social and environmental accountability. On the downstream
side, particularly regarding downstream policies, regulations such as Governmen
RegulatioNumber23 of 2010, which prohibits the export of raw minerals, have
been effective since January 12, 2014, until January 2017.

1.9. The Role of the Nickel Industry in Supporting the Energy
Transition

Indonesia possesses considerable potentiaidgkehmining industry. Based on

data from the Indonesian Nickel Mining Association (AFIRI3, Indonesia
accounts for 24 percent of the world's nickel reserves. This places Indonesia as tf
thirdHargest holder of nickel reserves globally after Australia and Brazil.
Furthermore, Indonesia's nickel reserves are renowned for their excepyional quali
surpassing other nation addition tdoldingthe largest reserves, Indonesia also
leads global nickel production, as evidenced by comparasiee figitme belpw
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Indonesia’s nickel reserves are categorized into limonite and saprolite based on the
guality. Limonite nickel, characterized by a purity delet 1.5 percent,
constitutes nickel ore blended with iron and goethite, typically contdining 1
percent nickel. On the other hand, saprolite nickel comprises nickel ore rich in
serpentine, olivine, and pyroxene minerals (Nurjaman et aEa20Pd) these

nickel reserves is substantial, with limonite nickel reserves reaching 3.6 billion ton:
and saprolite nickel reserves reaching 930 million tons. Howokeér
consumption is currently dominated by saprolite nickel despite its lower reserve
guantitythanlimonite nickel. Specifically, limonite nickel consumgtinly 12

million tons, while saprolite nickel consumption reaches 101 million tons.

Indonesia'’s significant quantity and quality of nickel reserves position it as a crucial
provider of nickel raw materials globally. This potential has spurred various
stakeholders to investridonesia's nickel industry and mining seteording

to the Ministry of Investme(BKPM), investments in the nickel sector have
boosted the overall investment value in the basic metal industry, metal-goods, non
machinery, and equipment, as well as mining investments in 2022, wherein the
nickel industry is includéBKPM, 2023h)The investment consists of Foreign
Direct Investment (FDI) and Domestic Direct Investment (DDI), with FDI
totalingUSD 10 billion for the basic metal industrynmachine metal goods, and
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equipment, and DDI amounting to USD 13 billion in 2022. The FDI value is
predominantly driven by investments from SingapatengUSD 4 billion, the
People's Republic of China with USD 2 billion, and Taiwan with USD 24 million.

The basic metal mining sector's FDI value reached USD 3 billion in 2022, while the
DDI value reached USD 15 billion. The FDI value in basic metal mining is
primarily from the United States, amounting to USD 2.4 billion, Australia, USD
319 million, and Cada, USD 185 milligfBKPM, 2023a)

Additionally, according to the latest data in 2022, there are 268 nickel mining
permits in Indonesia. Apart from investments in the mining sector, Indonesia's
nickel reserves also drive investments in nickel processing industries.
Approximately 50 nicketqressing plants are alréadyperatio in Indonesia,

with 86 plants either under construction or planning tagesmelters are

owned by pyrometallurgy plants (processing saprolite totekiely50 smelters

as of 2023. Meanwhile, for hydrometgllplants (processing limonite nickel),
therewill beonly four operational plants in 2023, w4l plants still under
construction oplanning Four battery precursor processing plants and five raw
battery material management plantstablisheid IndonesidAPNI, 2023)

1.10. Energy Transition in the Upstream Mineral Mining Sector

Nickel constitutes a noenewable component of the mining industtgother

mining commodities, nickel mining inevitably generates environmental and
societal impacts. Given Indonesia's status as the world's largest holder of nicke
reserves, the nation assumes a pivotal role in fostering the nickel industry while
mitigatingthe environmental and social ramifications of nickel industrial activities
by adoptingustainable nickel mining practices.

Nevertheless, sustainable mining practices within the upstream nickel sector
remain relatively scarce among Indonesian entéddprisgsCORE Indonesia

policy discussions, APNI revealedstaitng that many nickel miners in Indonesia
have yet to adopt ESG principles. APNI attributes this trend to the inadequate
availability of robust green power generation infrastructure, necessitating
Indonesian nickel miners and processors to rely ipediynon electricity
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sourced from Co&ired Power Plants (CFPPs). Furthermore, governmental
regulations capping the maximum utilization of solar energy at a mere 15 percent
further impede the widespread adoption of ESG practices within the upstream
mining sector.

The Indonesian governmelmas yet to establish regulations regarding the
implementation ofustainable mining systems. Indonesia's mining system still
adheres to good mining practices, as stipulated in MinisterialUDelcee£327
K/30/MEM/2018 concerning the Implementation Guidelines of Good Mining
Technical Principlé¥ania, 2023Neverthelesseveral nickel mining companies

in Indonesia have alreajopted ESG practicél mining companies in
Indonesia anienplementing the highest standards of sustainable mining practices
(Annur, 2023)Among thes81 mining companies are several nickel companies,
including PT Vale Indonesia and PT Aneka Tambang Tbk.

The insufficient adoption of ESG practices in the upstream sector presents a
distinct challenge for Indonesia. This is primarily because the limited integration of
ESG in the nickel upstream sector could impede investment flows into the
downstream nickegctor, particularly from the European Union and the United
States. As per APNI's statement, nickel product processors from the European
Union and the United States mandate their nickel raw material sources to conform
to robust ESG frameworks. Hemadiciesare necessaryiteentivizemining
stakeholders' adoption of ESG systems in this nickel upstream sector

1.11. Energy Transition in the Downstream Mineral Sector

As the country with the largest nickel reserves in the world, ladosetia

become a prominent player in the global electric vehicle battery manufacturing
landscape. In recent years, Indonesia has been developing its downstream nick
industry to meet the global demand for electric vehicles. One form of this
development establishing holding company for electric vehicle batteries named
Indonesia Battery Co(fBC). This holding company is a joint venture of four
stateowned enterprises. With thealgisghment oiBC, Indonesia hopes to
develop the domestic electric vehicle battery production inB&stmgs also
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secured a $15 billion investment through collaborations with Ningbo
Contemporary Brunpegendrom China and LG Chem from South Korea. This
investment hassulted in the construction of West Java and Central Java factories

BeyondestablishingBC, the Indonesian government has enacted piolicies
catalyzemvestment in the downstream nickel sector, particularly in electric vehicle
battery production. Policies such as banning nickel ore exports, reducing nickel ore
royalties, and stipulating domestic component utilization thresholds for electric
vehicle plorms haveatalyzednvestments in the downstream nickel sector,
notably in electric vehicle battery manufacturing. This drive is tangible with the
opening of two electriehicleand battery cell facilities in West Java.

The measures undertaken by the Indonesian government mark the initial phase in
fostering the downstream nickel industry in Indonesia, particularly in electric
vehicle battery manufacturing. These measures aim to propel Indonesia towards its
objective of rking among the top 5 largest electric vehicle battery producers
worldwide.

Maximizing nickel utilization in Indonesia must be accompanied by efforts to
mitigate the adverse impaofs mining and industrial operations. The
government's resoluteness in enforcing formulated policies is imperative for
attaining equilibrium between economic prosperity, societal welfare, and
environmental sustainability.

1.12. The Government's Role in Facilitating the Energy
Transition within the Nickel Industry

The Indonesian government's ambition to develop the mining and nickel
processing sector has led to the implementation of various policies to support this
endeavoiThrough Law Number 3 of 2020, the government has banned the export
of raw nickel ore. This regulation aims to support the energy transition process and
downstream processinignickel products in Indonesia. The law mandates the
processing of mineral and coal products, including nickel, within the country.
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In addition to théaw, the government has also established the nickel Mineral Sales
Price (Harga Penjualan Mineral/HPM) to enhance the selling value and added
value of nickel processing products through Minister of Energy and Mineral
Resources Regulation Number 11 of 2028DM, 2020). The determination of

HPM is intended to stimulate the domestic nickel market following the ban on
exporting raw nickel ore abroad.

Furthermore, apart from export restrictions and the establishment of HPM, the
Indonesian government has reduced royalty ratesgradewickel sales, with a
maximum levy of 2 percent compared to the original 10 percent, as stipulated in
Government Redation Number 26 of 2022. Thisoyalty reductiormims to
promotelow-grade nickel and electric vehicle battery production in Indonesia.

In driving the production and usage of electric vehicles (EVs), the government has
also introduced fiscal and 4fisnal incentives for the electric vehicle industry in
Indonesia through Presidential Regulatiomidér55 of 2019. This regulation

also determines the domestic component level (Tingkat Komponen Dalam
Negeri/TKDN) for electric vehicle industries at 40 percent faheeted EVs

and 35 percent for fewheeled EVs from 2019 to 2023, increasing to 60 percent
and 80 percentespectiveljrom 2024 to 2025. These government policies are
expected to drive tldownstreanprocess of nickel and Indonesia's energy
transition, particularly in the shift towards electric vehicles.

1.13. Opportunities for Energy Transition Implementation in the
Nickel Industry

Indonesia is a nickel produceramasthe world's largest nickel reserves. Nickel
demand has significantly increased in recent years due tobs hateimes.
Therefore Indonesiacan utilize its natural resources to facilitate the global
transition to sustainable energy. However, the implementation of energy transition
in the nickel industry in Indonesia presents both opportunities and challenges.

Indonesia's opportunities in implementing energy transition in the nickel industry
are as follows:
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1. Indonesia boasts the world's largest nickel restateg21 million tons,
distinguished by superior quality to other nafienerding to data from the
United States Geological Su(MSGS)this assertion is substantiated by the
graphical representation below, depicting Indonesia as théasprsind
holder of nickel reserves globally, following Australia and Brazil
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2. The Government's support for energy transition implementation in the nickel
industry is evident through various polidieese includsubsidies for
electric vehicle purchases, the ban on exporting nickel ore with grades below
1.7 percent, and the obligation to conduct nickel processing domestically.
These policies aim to stimulate the production of derivative products from
nickel ore.

3. The increasing global demand and production of electric vehicles drive the
demand for nickel and its derivative products. As illubjrasadciation of
Indonesian Automotive Manufactuf@AIKINDO) in thefigurebelow, electric
vehicle sales in Indonesia lmaveasedwith a notable surge in 2022. Sales
reached 10,327 units in 2022, with the highest sales recorded in December,
totaling2,404units
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1.14. Challenges in Implementing Energy Transition in the Nickel
Industry

Besides those opportunities, Indonesiasésezal challenges in implementing the
energy transition in the nickel industry:

1. Indonesia's renewable energy infrastructure is not fully developed, posing a
challenge to the widespread adoption of renewable energy sources in the nicke
industry. Figurdoelow shows thaf{ 8 Ng T ] T écoRBgeun OfF
installed electricity capacity is still dominated by steam power plants and gas
steam power plants. Additionally, many miningameasemote regions
that are difficufior PLN infrastructure to access a result, they rely on fossil
fuelpowered generators
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2. The absence gbvernment regulations mandating the implementation of
sustainable mining systems means that only a small fraction of mining
companies adherehem

3. There is a scarcity of dgnaide nickel ore processing plants in Indonesia, with
an abundance of highade nickel ore processing plants. According to data
from theAPNI (2023)126 higkgrade nickel plants eoenpared to ontgn
low-grade ones in Indonesiwre lowgrade nickel production is needed to
boost electric vehicle battery producasrit ithe primary raw material for
electric vehicle batteries. igrade nickel is preferred due to its lower
impurity and iron content, making it more suitable for battery cathode
production. Thus, there is a greater need fgrdde nickel processing plants
compared to highrade ones.

The energy transition presents both opportunities and challenges for the nickel
industry in Indonesia. Shifting towards sustainable production processes requires
significant investment and addressing environmental issues. However, it also offer:
opportunites to meet the demand for nickel, develop sustainable technologies,
create new job opportunities, and support the country's economic development.

[
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2.1. Introduction

In the document "Grand Strategy for Minerals and Coal" issued by the Ministry of
Energy and Mineral Resouf6dsSDM 202}, mining activities in the upstream
sector include exploration and mining. Exploration involves obtaining detailed
information about the location, form, dimensions, distribution, and quality of
resources, as well as social and environmental aspicisead3 of 2020).

On the other hand, nickel ore mining comprises excavation, transportation, and
mine storagdifnistry of EnvironmerRRegulatioNumber09 of 2006).

In the context of nickel commodities, activities in the nickel upstream sector are
also linked to exploration and mining. Efforts in the nickel upstream sector in
Indonesia can be observed through the distribution of Exploration Mining
Business Permits BY Operational Mining Business Permits (IUP), and Work
Contracts (KK). Exploration IUP is granted for exploration stages, while
Operational IUP is for production activities following the completion of
exploration stages (Udumber04 of 2009). Meanwhitbe Work Contract (KK)

is an agreement between the Government of the Republic of Indonesia and
Indonesian legal entities to conduct mineral mimimgstty of Energy and
Mineral Resources Regulatianrmber7 of 2020).
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As of June 2021, nickel mining permits are concentrated in SulavwEgilstand

11). According to the Grand Strategy for Minerals and Coal document from the
KESDM (2021) out of 338 permits, approximately 81.65% or 276 permits are
concentrated in Southeast Sulawesi and Central Suttéetesbrrelated with
significant nickel oreserves in these two provinces.
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Despite the latest publication from the Geological Agevesling that
Indonesia's largest nickel ore reserves are situated in North Maluku province,
totaling 1.8 billion tons. Southeast Sulawesi and Central Sulawesi provinces are th
second and third largest holders of nickel ore reserves, with reserie/\ades

0.8 billion tons, respectively.
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Regarding nickel upstream sector products, nickel ore production witnessed a
substantial surge #9019, soaring by 38nillion tons or59 percent higher

compared to the output in 2018. Central Sulawesi and Southeast Sulawesi, the
hubs of upstream sector activities, played pivotal roles in driving this remarkable
increase in nickel ore production. Between 2019 and 2020, the combined nickel ore
production m Central Sulawesi and Southeast Sulawesi surpassed 30 million tons.
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Aproposnickel upstream sector productioom 2017 to 202hdonesia has
witnessed a consistent increase in nickel ore production. However, from 2017 to
2019, this production surge was often accompanied by a decline in domestic
absorption. This trend stemmed from entrepreneurs exporting nickel ore due to
higher eport prices. Nevertheless, from 2020 to 2021, there was a notable
resurgence in domestic absorption, primarily attributed to the government's
closure of nickel ore exports through Ministerial Regilatidrer11 of 2019.

Presently, Indonesia’s nickel upstream sector is undergoing rapid expansion. With
this growth, theniningsector is anticipated to contribute positively to Indonesia's
economy while ensuring compliance with environmental, sogakeandnce
regulations.
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2.2.  Economic Impact of the Nickel Upstream Sector in Indonesia
2.2.1. National Economic Growth

The growth of the nickel upstream sector is reflected in the expansion of the Gross
Domestic Product (GDP) within the mining guodrrying sector. This sector
serves as a significant engine of economic activity, encompassing various subsect
such as oil and gas extraction, coal and lignite mining, metal ore mining, and othel
mining activities.
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The metal ore mining subsector, particularly nickel, experienced a growth decline.
Previously, the metal ore mining GDP stood at Rp 111.321 trillion in 2018,
decreasing to Rp 96.825 trillion in 2019. This was due to the drop in benchmark
mineral prices, especially for commodities like aluminum, cobalt, copper, lead, and
zinc. Despite the overall downturn in mineral commodities, the benchmark nickel
price incresed from USD 10,890.68/dmt to USD 11,046.06/dmt. Following
2019, the metal ore mining subsector resumed growth until 2022. The rise in nickel
benchmark prices amidst the decline in other mineral benchmarks and the
increased growth of the metal ore minbggstor signals the potential for further
nickel development.
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2.2.2. State Revenue

Mining activities in the nickel upstream sector affetebstiate revenue (PNBP).
According to the Minister of Energy and Mineral Resourced\Detne€el 8 of

2022, PNBP must be paid by individuals or entities benefiting directly from
resource utilization. In this context, nickel mining entities must fulfill obligations
through production levies or royalties.
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From 2017 to 2021, national nickel ore production depicted a positive trend.
Despite experiencing a decline due to export bans, nickel ore production
rebounded. The increase in nickel ore production drove an upsurge in state
revenuesuch as royalty PNB&depicted ifiigureabove

The most significant increase in PNBP occurred in 2021. Previously, royalty PNBP
stood at Rp 2.92 trillion in 2020. The following year, it nearly doubled, reaching
Rp 5.98 trillion in 2021. Upon examining the regulaiide$ound that this

increase in PNBP results from changes in nickel ore royalty rates. PNBP receipt:
from 2017 to 2019 still adhered to Government Regiatidmer45 of 2003,

with rates ranging from 4% to 5% for nickel ore. Meanwhile, from late 2019 to 2021,
PNBP receipts followed Goweent Regulatio™Number 81 of 2019, with a

nickel ore royalty rate of 10% of the selling price.
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2.2.3. Employment

An observer noted that activities in the nickel upstream sector could have a
multiplier effect on employment. According to the observer, if a mining operation
employs 3,000 workers and there are 58 nickel mining companies, it would absork
around 174,000 wkers in the formal sector. As of 2022, he estimated that the total
workforce in this sector is approximately 111,000 workers (Shiddiq, 2022).
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Figure 2.1lustrates the number of outsourced laborers in the nickel industry and
nickel ore production. The number of outsourced laborers in the nickel industry
increased alongside the rise in nickel ore production. The outsourced labor force
saw a significantrge in 2019, increasingpldl from 668housando 4,488
thousand of peopl&his surge coincided with a sharp rise in nickel ore production
and exports. Therefore, it can be concluded that massive nickel ore production
activities drove the increasedounted labor.

2.3. Comparison of Economic Conditions Before and After
Nickel Downstreaming

Downstreaming entails adding value to products in the upstream sector. In the
context of nickel commaodities, nickel down streaming involves enhancing the value
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of nickel ore, a product of the upstream sector, through further processing and

manufacturing. Hence, the downstream process of mining commodities in a region

can be observed through the increase in the Gross Regional Domestic Product
(GRDP) in the advargenanufacturing sector of that commodity.

Theimpact ofnickel downstream can be measured, by comparing the conditions

before and after downstream in a reg@rinstanceCentral Sulawesi province

during the period of nickel commodity downstrgasnobservedn indicator

used wawhen the contribution of the basic metals industry to the total GRDP

begarto surpass that of the metal ore mining sector. In Fayuihés Zoeriod

occurred in 2018, when the contribution of the basic metals industry to the total

GRDP rose to 13#rcent This surpssed the GRDP of the metal ore mining

sector, which serves as the upstream sector for the basic metals industry.
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In the period before downstream, labor absorption in the basic metals industry was
minimal. As depictedfigure abovehe average number of employees in the basic
metals industry from 2013 to 2017 was 2,201. Conversely, in the period following
downstreanactivitiesthegrowth in labor absorption in the basic metals industry

in 2018 was exceptionally high, ap2d&nt Thus,it meanshosedownstream
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activities in metal ore mining, predominantly nickel commodities, have positively
impacted the increase in labor absorption.
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The massive labor absorption eventually led to an increase in income among the
Central Sulawesi population. Following the downstream period, Central Sulawesi's
GRDP per capita surgeyll9percentn 2018, as illustratedigure belowThis
upturnsignifies that downstream also positively impacts the welfare of the Central
Sulawesi population.
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The activities within the nickel upstream sector have indeed proven to yield positive
economic impacts. Based on the description above, the metal ore mining and
extraction subsector, particularly concerning nickel, bolsters national economic
growth. Stateevenue escalates with increased nickel ore production alongside the
augmentation of outsourced labor. Furthermore, -d@mkel streaming also
contributes to enhancing labor absorption and fostering the welfare.

2.4.  Environmental, Social, and Governance Aspects in the Nickel
Upstream Sector in Indonesia

2.4.1. Environmental, Social, and Governance Standards
2.4.1.1. Global ESG Standards

Environmental, Social and GoverndB8€) (standards serve as a framework for
assessing a company's operational activities, considering environmental, social, ar
corporate governance. In terms of the environment, a company's efforts to reduce
waste and pollution and prevent depletion of natgmlrces, greenhouse gas
emissions, deforestation, and climate change are examined. On the social front, th
impact of a company on local communities is assessed, as well as its provision
funds for underserved populations. Corporate governance tisdelvatea on
organizational structure, corruption and bribery prevention, and tax strategies.

A company may adopt either national or global ESG standards. National ESG
standards typically take the form of regulations or government mandates that must
be adhered to. This is because companies operate within countries that have
regulations related t&&. Meanwhile, global standards are more voluntary and
can be implemented if necessary. Globally, there are numerous ESG standard
which commonly used by mining companies (see following table below)
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Investors useSGstandards to make investment decisions. Tyiotdlytial
investorsnandate sustainability report issued by the company. If sustainability
initiatives have been implementedE8f@standards are nigt the company
investors are most likely willing to provide financial assistance.

2.4.1.2 Regulations Related to ESG Standards in Indonesia

In Indonesia, ESG standards in the nickel upstream sector are derived from sever:
foundational regulations, namely Law Number 32 of 2009 concerning
Environmental Protection and Management. This regulation addresses
environmentaplanning, utilization, control, maintenance, supervision, and law
enforcement. Additionally, Law Number 4 of 2009 concerns mineral and coal
mining, later amended to Law Number 3 of 2020. The key provisions contained
within Law Number 3 of 2020 are asviallo
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Technically, one of the national regulations that supports the implementation of
ESG, for exampleGevernment Regulation Number 96 of 2021. This regulation,
which focuses on governance, regulates the implementation of mineral and coal
mining activities. One highlight of this regulatiorelé&ged to evaluating
operational and financial aspects. Operational evaluations include performance
reporting, while financial aspects encompass fixed fees (dead rent), production fee
(royalties), sales of mining products, and taxes. Therefore, mp@ngsan the

nickel upstream sector must report and record their receipts to comply with these
aspects.

Regulations support the implementation of ESG standards specifically for publicly
listed companies. For example, Financial Services A{@3&t)tiRegulation

Number 51of 2017,concerning the Implementation of Sustainable Finance for
Financial Institutions, Issuers, and Public Companies, encourages businesses t
submit their sustainability reports gradually. Mining companies in the nickel
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upstream sector fall under issuers and public companies. Thus, nickel mining
companies listed on the capital market must comply with this regulation.

2.4.1.3.Gap Analysisof Global ESG Standards with Regulation in
Indonesia

In the CORE Indonesia Policy Series Discussion, representatives from the
Coordinating Ministry for Maritime Affairs and Investr{i€é@menko Marves

2023 presented the results of the gap analysis between global IRMA standards anc
national regulations. The IRMA standards coversfandardization points

related to business integrity requirements, positive legacy planning and
management, social responsibility requirements, and environmental responsibility
requirements. Overall, these standards are deemed to align with exigtitg) regula

in Indonesia. Howevearertainspecific detailsave not yet beedressed by
national regulations.

For instance, standards related to business integrity requirements. The complaint
and grievance mechanisrtiined by IRMA standards is not specifically regulated

by national regulations. The grievance mechanism serves as valuable informatiol
for detecting potential human rights impacts on communities, contractors,
partners, and other stakeholders. If nategalbtions do not explicitly address

this point, those affected by mining activities cannot be assured of their rights.

Furthermore, concerning positive legacy planning and management. Mitigation
steps related to community economic displacement outlined by IRMA standards
are also not regulated by national regulations. Cases illustrating the impact of
regulatory gaps include the loss of foesuffedfency in the Central Halmahera
community due to forced land sales to nickel mining companies (Belseran, 2022).
Another casis the disruption of the economy of Wawonii Island communities,
which relies on the fishing sectangalath forced land evictions by nickel mining
companies (Anugrah, 2022).

Several details of IRMA standards are still not fully aligned and specifically
regulated by Indonesian regulations. From the two previous examples, we can asse
that Indonesia's upstream sector conditions for nickel are not entirely suitable for
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implementinginternationalstandards like IRMA. From the perspective of
entrepreneurs, before implementing volumtzmpationastandards, it would be

better for them to comply with mandatory regulations according to the law and its
derivatives. Furthermore, from the government's perspective, it is necessary tc
create regulations that complematdrnationalstandards to provide legal
certainty.

242. : t2aoBt¢gtteN) OBtdaotoNecaBtd a
Upstream Sector

2.4.2.1.Regulatory Framework for EnvironmentManagement

In Indonesia, regulations regarding environmental aspects in the nickel upstream
sector are governed by Dawnber 3 of 2020t stipulates thatP and IUPK
holderamust conduct environmental management, monitoring, and mine waste
management to implement good mining practices. These regaladies all

IUP and IUPK holders to conduct reclamation andmpaisiy activities in

mining environmental management and monitoring. They are also required to
provide and allocate reclamation anengiogtg guarantee funds. Furthermore,

IUP or IUPK holdrs who fail to carry out reclamation anehiogtg activities

may face imprisonment for up to 5 years and fines of up to 100 billion rupiahs.

Additionally, concerning mine waste management, IUP and IUPK holders must
manage mine waste, whether solid, liquid, or gas, to meet standard requirement:
before being released into the environkRaglintg to fulfill the obligation of mine

waste management may face administrative sanctions such as written warnings
fines, temporary activity cessation, or permit revocation.

In broad terms, Indonesia has issued regulations covering environmental
management for the nickel upstream sector. This should guide nickel mining
permit holders in implementing environmental management practices. However,
they also have the option to seoother global standards as references for
environmental management practices.
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2.4.2.2 Implementation of EnvironmentalRegulation

There is a lack of official government data regarding nickel mine reclamation
activities. However, insights into overall mine reclamation efforts (minerals and
coal) in Indonesmaay still be gain#ttough the Reclamation Realization Data
available in Minerba One Data Indonesia (MODI), release&B$ENd This

dataset provides information on reclamation efforts across various commodities,
including coal, gold, silver, nickel, and others.
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Referring td-igure2l, the realization of mine reclamation in Indonesia has shown

an increasing trend in recent years. The reclaimed land area from mining has
increased by 35.@&rcenfrom 2016 to 2021. This indicates an improvement in
fulfilling mine reclamation obligations in Indonesia.

However, this condition is still unclear because it should be compared to all mine
closure and pestine closure. This condition is undoubtedly concerning,
especially is the slowdown in mine reclamation realizations are due to
entrepreneurs’ narompliance with existing regulations. If so, this non
compliance will negatively impact the surrounding environment.

One of the negative impacts causdevigtions from environmental regulations
is deforestation. Deforestation is the permanent change of forested areas into non
forested areas caused by human actiKéiesr(hut 2009) Deforestation poses
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serious environmental problems and can harm the living creatures in the
surrounding environment and urban resideatnfar& Hulieta 2022).

According to th&omiu NGO, 36 thousand hectares of land cannot be restored
due to nickel mining until 2021 (Hermawan, 208&)figure equals half the size

of Jakarta. Another report from the Auriga Nusantara Foundation reveals that land
deforestation in Central Sulawesi and Southeast Sulawesi caused by nickel minin
has reached 500 thousand hectares. This indicatesttratnmiick companies in

these areas are not compliant with their mine reclamation anthipgst
obligations.

Furthermore, environmental pollution is the most frequently observed negative
impact around nickel upstream sector areas. Pollution in Kawasi Village, Obi
District, for example. Not only is it littered with waste, but the once clear sea water
has turned nrldy since nickel mining begorianto, 2022)The presence of

nickel mining since 2010 is suspected to be the cause of the pollution of the coaste
waters in Obsland

The further impact of water pollution in Kawasi Village above results in coral reef
damage and decreased biodiversity. The damaged coral reefs, which serve as f
habitats, have reduced the fish population in Kawasi Village (Nurgianto, 2022).
This also dectly affects the fishing yields of fishermen in Kawasi Village and can
lead tochanges in the social structure of Kawasi Village Sheigigvious
livelihood of the residents in Kawasi Village was predominantly fishing.

Several studies have alreadaled heavy metal pollution in the waters of Obi
Island For instance, a study conducted by Ta&mAins (2022 found that the

waters in Akegula, Kampung Baru, Kawasi, and Soligi are categorized as lightly t
moderately polluted amidst the rampant activities of the nickel upstream sector.
This is an early warning that heavy metals have polluted these waters. Moreov
another study conductediBiybalg2019 also found that the waters of Pulau Obi
surrounding the nickel upstream sector activitieassidiedd as "Class D" or
"Heavily Polluted."
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A field survey conducted by a researcher from CORE Indonesia revealed many
cases of environmental pollution around upstream nickel sector activities in
SoutheastSulawesi.Environmental pollution in Pomalaa District, Kolaka
Regency, is one example. This district's extensive farmland and fishponds nea
upstream nickel sector operations suffer from severe pollution, particularly during
the rainy season. During heavy raites, @zamtaining heavy metals from upstream
nickel activities flows rapidly into theosunding rice fields and fishponds of
residents. Similar to the pollution in South Halmahera, pollution in Pomalaa
District also impacts the decline in agricultural and fishery productivity of
residents.

Another example of environmental contamination is air pollution from fly ash
from coafired power plant€EPPE In Panau, coal burningGirPPsutilized

as an energy source for the nickel mining industry, has claimed the lives of 1(
individuals in the last decadi®TAM, 2023). Theonsistent identification of

these ten victims predominantly links to lymph node complications. Medical
records suggest that these lymphatic issues stem partly from the fly ash wast
generated yFPPs

Moreover, notompliant nickel mining operations' adverse impact on the
environment can lead to highly detrimental natural disasters. On Monday, June 27,
2022, a flood disaster, strongly suspected to be triggered by nickel mining activitie:
near residentiareas, struck several villages in Bahodopi District, Morowali
Regency, Central Sulawédsiali, 2022Jhe floodwaters, tinged with a reddish

hue from mining activities, surged into residential areas, submerging household
belongings such as beds amitfive. Transportation routes were also obstructed

by the floodwaters, impeding commuters' access. As a result of the escalation of thi
case, PT Indonesia Morowali Industrial Park (IMIP) was eventually urged to
conduct an environmental impact assessAiIRAL) and environmental
management, including the provision of drainage systems.

Based on the various descriptions above, it is evident that manynigh&tkream
sector operations have yet to comply with environmental regulations.- This non
compliance poses disadvantages to the government and significantly impacts the
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surrounding communities. Furthermore, -campliance with environmental
management will have ramifications on the social aspects, as will be discussed in tl
subsequent section.

2.43. The Social Aspects of the Nickel Upstream Sector in
Indonesia

2.4.3.1.Regulations Concerning Social Aspects

Regulations concerning the social aspects of the upstream nickel sector in
Indonesia are governed by Law Number 4 of 2009. This law requires mining
operations to give the Indonesian people maximum economic and social benefits.
Additionally, it requires hErs of IUP and IUPK to follow occupational health

and safety lawshile contribute to improve community welfare and development,

as well as community development and empowerment poodtRivis

Furthermore, detailed explanations of the regulations above are outlined in
Government Regulatiddumber96 of 2021. Thisegulation specifies that the
welfare of the people entails increasing the income of local, regional, and nationa
communities. Moreover, mineral and coal mining endeavors must be
complemented with employment creation to help improve community welfare.

The two regulations above indicate that nickel mining ventures must adhere to
safety and health standards while actively contributing to community welfare.
Concerning safety and health, mining operations should be conducted with utmost
care to ensure thelibeing of both workers and the local populddeh its
progress can be measured by income growth angbbatertunities.

2.4.3.2. The Implementation of Regulations in Sociahspects

As previously stated, the government still does not provide official data regarding
the detailed PPM, specifically in nickel mining. However, data related to PPM
funds fromgeneramining activities (coal and other minerzds) be accessed
through the MODI platform released bydBEDM
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The implementation of PPM programas be observed by lookint@amount

of funds deposited by mining entrepreneuiguhe belowadditional data, such

as mining company royalties, are used as a proxy for mining activities in Indonesia

Mining PPM funds in Indonesia increased amid the rise in mining activities in 2017

and 2018. This indicates compliance from mining entrepremhatitiéno one

of their obligations, which is to help improve the welfare of the surrounding

communities.
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In addition to community development and empowerment, there are examples of
the influence of upstream nickel sector activities on improving community welfare.
One of the impacts of upstream nickel sector activities on the enhancement of
community welfarean be seen in North Morowali Regency, Central Sulawesi
Province. Mining activities dominated by nickel commodities in North Morowali
increase per capita income and reduce the community's poverty rate.
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From 2018 to 2020, the mining and quarrying sector emerged as the primary
contributor to the economy of North Morowali. Despite the CQ9ID
pandemic, this sector contributed gperéenpf the GRDP. According to data

from the Central Statistics Age(BRS)of North Morowali Regency, nickel

stands out as the most extensively mined commodity, considering the expanse o
mining areas. Indeed, the area dedicated to nickel ore mining surpasses that c
chromium ore mining, the sectargest mining area in NoMorowali, by 25.8

times. This underscores the significant dominance of nickel commodities within
the mining and quarrying sector in North Morowali.
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Furthermore, the increased contribution of the mining and quarrying sector,
dominated by nickel commodities, has contributed to the rise in the per capita
income of North Morowali residents. Referring to Figutiee per capita income

of North MorowaliRegency has increased alongside the rise in activities in the
nickel upstream sector. This has a positive impact and is in line with the mandate
of LawNumber04 of 2009.

As described above, the increase in per capita income also correlates with reducir
the poverty rate in North Morowali. Referring to Fyréhe increased nickel

ore production in North Morowali from 2017 to 2021 was accompanied by a
decrease in the population living in poverty. This indicates that mining nickel ore
contributes to theedudion ofpoverty rates in North Morowali Regency.
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In addition to the poverty rate, nickel ore mining activities also influence the level
of economic inequality in North Morowali. Referring to Faufeom 2017 to

2021, the Gini coefficient, which measures economic inequality, tends to decrease
However, economic inequality increased in 2020 amidst the-C3N4didemic

and decreased nickel ore production. However, overall, the trend shows that a
redwction in economic inequality accompanies nickel ore mining activities in
North Morowali. This also indiea that the presence of nickel mining activities
tends to impact the welfare of the people in North Morowali positively.
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Although the practices of nickel mining mentioned above comply with regulations,
nickel mines often contribute minimally or even negatively impact the
community's social conditions. In some cases, the negative impacts are considere
threatening to the liifods of the surrounding communities. The adverse effects

of nickel mining on social aspects include displacement of local populations, loss o
livelihoods, health issues, work accidents, and social conflicts.

One of the negative impacts of the nickel mining sector on society is the
displacement of local populations. For example, the Hongana Manyawa tribe in
Halmahera is threatened with extinction because their forest habitat is gradually
disappearin@urvivalnternational 2023)Their habitats are being destroyed and
converted into nickel mines.

The negative impacts of the nickel mining sector also extend to health and safety
aspects. For instance, air pollution from nickel mining machinery in Buli Village,
Maba District, East Halmahera, has contaminated the air breathed by the residents
This haded to the widespread occurrence of acute respiratory infections (ARI),
making ARI the most common disease among the residents of Buli Village
(Pramita 2020).

Social conflicts are also a negative consequence of nickel mining activities. Soci
conflicts generally arise because the community is dissatisfied with the company"
contributions to the surrounding residents. For example, conflicts in Landawe
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District, North Konawe Regency, occur due to residents' anger over environmental

pollution and the company's slow response to respor¥bititis, 2021).

Another example of social conflict is the clash at a nickel mining company in North

Morowali. The clash, resulting in the deaths of two workers, was caused by the
company's failure to meet several demands made by the labor union (Raharjo,
2023). Theunrest eventually spread and led to clashes between migrants and local
workers.

Another negative impact is the threat of residents' livelihoods being lost. As
explained in the environmental aspects section, coral reef contamination has led tc
declining fish populations in Kawasi Village. This has resulted in reduced fish
catches foighermen and threatens tlieddihoods (Nurgianto, 2022).
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A concrete example of threatened livelihoods can be seen in the declining
production of capture fisheries in the South Halmahera Regency. Continuing
from the previous narrative, environmental pollution in Kawasi Village, Obi
District, South Halmahera Reggrhas harmed fish catches (Nurgianto, 2022).
Referring td-igure27, capture fisheries production in South HalmBRlegiency
decreased by 26p@9cenfrom 2014 to 2020. Meanwhile, during the same period,
the GRDP in South Halmaherat HT tnéiningl dndquarrying sector,
dominated by nickel commaodities, increased fourfold. This data reinforces the
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statement by residents of Kawasi Village regarding the decline in fish catches amid
environmental pollution from nickel mining activities.
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Furthermore, the decline in capture fisheries production can potentially reduce the
welfare of people who work as fishermen. ReferRigute28, the decrease in
capture fisheries production has decreased the average fish catch per fisherma
From2014 to 2020, the average fish catch per fisherman decreased by up to 4(
percent This indicates a decrease in the welfare of fishermen, which contradicts
what is mandated in Law Number 4 of 2009.
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The decline in fishermen's welfare also has the potential to affect the wider
community. Referring to Figur®, Zhe increase in GRDP in the mining and
quarrying sector in South Halmahera, dominated by upstream nickel sector
activities, is accompanied by an increaspanéhiy rateT his finding aligns with

the decline in fish catches per fisherman in South HalRedwemaylf the
governmenbverlookshis phenomenon, social structural changes like the loss of
fishermen and declining community welfare are very likely.

Based on the various descriptions above, many practices in the nickel upstrean
sector still do not comply with government social regulations. The negative impact
resulting from this aspect is highly ironic: a decrease in community welfare amidst
upstreamickel sector activities. This underscores the government's important task

of truly affirming social aspect regulations in the nickel upstream sector and closely
supervising their implementation.

2.4.4. Governance Aspects in the Nickel Upstream Sector in
Indonesia

2.4.4.1. Regulation Related to Governance Aspects

Relevant regulations regulate governance in the nickel upstream sector, including
Law Number 4 of 2009 Concerning Mineral and Coal Mining. Additionally, Law
Number 3 of 2020, an amendment toMamber 4 of 2009, exists.

Law Number 3 of 2020 stipulates provisions regarding criminal s@meionfs.

the articles stats that anyone engaging in mining activities without permission
(including IUP, IUPK, IPR, SIPB, Transport and Sales Permits, IUJP, and Sales
IUP) shall be punished with imprisonment for a maximum of 5 years and a fine of
up to Rp 100 billion. In this contesegulations prohibit illegal mining activities

such as mining or operations and sales of mining products without permission.

Law Number 3 of 2020 also mentions that mineral and coal management must be
carried out systematically, integrated, directed, comprehensive, transparent, anc
accountable. This management certainly applies to the nickel mining sector in
Indonesia. In thisegard, the government is encouraged to supervise the
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implementation of mining business activities conducted by permit holders.
Supervising these mining business activities includes aspects such as productio
and marketing. In this case, the government must oversee nickel ore production
and where it will bearketed.

2.4.4.2. Application of Regulations in Governance Aspects

Regulations in the nickel upstream sector have not been fully complied with. As of
mid-2023, corruption cases in nickel mining areas have been recorded. In March
2023, the Southeast Sulawesi Prosecutor's Office questioned the Director of PT L
for allegedacruption in nickel mining in North Konaw€ahir, 2023) In

addition to committing corruption related to production activities, he was
suspected of selling nickel ore in the mining area owned by PT Antam Tbhk. PT L
is Antam's joint operation (KSO) parthukhtaruddin, 2023However, PT L

only sold a small portion of nickel ore to Antam, while the majority, in larger
guantities, was sold to Morowali and Morosi smelters. This action violates the
employment agreement as well as applicable laws.

In addition to corruption in nickel mining areas, another governance issue is the
reporting and data recording leakage. For example, Indonesia's reporting of nicke
ore export data to China differs from the import data of nickel ore received by
China fromindonesia. This indicates a violation of Law Number 3 of 2020 due to
poor reporting governance.
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Despite the export ban effective January 1, 2020, nickel ore should no longer be
exported. The cessation of nickel ore erperitives aimed to promote the
development of domestic nickel smek&SIHM 2019). However, nickel ore
exports continue amid the ban on such commodity exports. For example, Figure
shows the nickel trade between Indonesia and China. Since the nickel ore expor
ban, Indonesia has not reported nickel ore exports.

From the perspective of its trading partners, China has reported receiving imports
of nickel ore from Indonesia, albeit in very small quantities. From 2020 to 2021,
when the ban on nickel ore exports was in effect, China reported a total import of
nickel @e amounting td.2million tons from Indonesia. However, based on the
report from Indonesia, the export of nickel ore to China registered 0 million tons.

Speaking of governance aspects, this fact concludes that businesses are le
compliant with the regulations in the mining sector. Furthermore, the discrepancy
in the reporting of nickel commodity trade between Indonesia and China indicates
an irony. Strimg for national interests, Indonesia is ironicaHyarsparent in

reporting its exports.

Moreover, the Corruption Eradication Commission (KPK) also found illegal
nickel ore exports. The Chinese Customs acknowledged receiving exports of 5
million tons of nickel ore from Indonesia from-2022 (Asmarini, 2023). This

figure is larger than whats reported to the International Trade Center in Figure
2.20. Considering the export ban since 2020, these nickel exports are suspected t
have been smuggled into China.

2.4.4.3.Improving Mining Governance

In the CORE Indonesia Policy Series Discussimenko Marvespresentative

also outlined efforts to improve mining governance. Referring to Law Number 3
of 2020, good mining governance consists of three pillars. The first pillar is
formalization. This pillar addresses illegal mining and drilling by issuing the
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necessary permits by relevant regulations (only applicable to artisanal mining
outside active concessions and conservation areas).

Furthermore, the pillar of digitalization. This pillar aims to realize integrated
governance of mineral and coal mining businesses from upstream to downstrear
through digitalization systems to ensure effective oversight and transparency. In
this regard, aapplication named the Mineral and Coal Information System
between Ministries and Institutions (SIMBARA) has been launched. This
digitalization system covers the production flow to sell minerals and coal, integrated
with all relevant Ministries/Institut®n The system consolidates various
applications in the Ministry of Energy and Mineral Resources, Ministry of Finance,
Ministry of Trade, Ministry of Transportation, and Bahdnesia.

The last pillar is law enforcement. This pillar intends to resolve illegal mining and
drilling cases that violate the law by taking decisive actions to deter and preserve tt
environment.

The government has endeavored to improve the upstream nickel sector's
governance by formulating mining governance pillars. Howezempbance

with regulations related to governance aspects persists. Although the digitalization
pillar has been recenilpplemented, these efforts must be intensified.
Consequently, illegal practices can be reduced or even prevented in the future.

2.5. Conclusion

The increased activity in Indonesia's upstream nickel sector has had positive
economic impacts in recent years. These positive impacts include economic
growth, increased state revenue, and job creation. Furthermore, the downstrearr
activities of the nickapstream sector, known as downstream, also positively
impact regional economies, such as Central Sulawesi Province, which has the
highest number of nickel smelters in Indonesia. Since the establishment of smelte
industries in 2013, the number of outsograiorkers in the nickel upstream
sector in Central Sulawesi has grown sevenfold. This increase in employment als
contributes to the rise in per capita income in Central Sulawesi.
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However, it appears that the increased activity in Indonesia's upstream nickel secto
is still not fully compliant with environmental, social, and governance regulations.
For instance, many cases of environmental pollution result from entrepreneurs'
non-compliance with waste management andrpoisig reclamation, leading to
biodiversity loss. Furthermore, this environmental damage also affects the well
being of communities, especially those engaged in fishing, as their catch begins t
decrease. This sifoat is further exacerbated by the rising percentage of
impoverished communities amidst the increased activity in the upstream nickel
sector in South Halmahera. Such conditions do not align with Indonesian
government regulations, especially social ones.

In terms of governance, it appears that activities in Indonesia's upstream nickel
sector still have many instances efomopliance with regulations. For example,

in terms of transparency, many nickel upstream sector entrepreneurs still export
raw nickebre. This action does not reflect compliance with existing regulations.

Two recommendations are provided badbd enonomic, social, environmental,

and governance impact analysis of the upstream nickel sector conducted by CORE
Indonesia. Firstly, the upstream nickel sector development should not solely focus
on economic benefits or positive impacts. Insteadulit alem consider the

potential negative effects on environmental, socigh\arhance aspects. In

this context, the government must carefully enforce existing regulations in
these areas and provide compensation for the negative impacts incurred
Seconly, civil society organizations should continue to monitor the
performance of private sector actors regarding the extent to which
sustainability standards are applied. By overseeing private sector
performance, civil society organizations contribute tongnsstice for
communities affected by upstream nickel sector adfivities
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3.1. Introduction

The globaklectric vehicléEV) industry has developed for nearly a century,
evolving alongside traditiofuslbasedehicles. As far back as 1828, technicians

in Hungary, the Netherlands, and the United States experimented withlemall
EVs However, it was in the 1870sEvatbecame practical. The commercial use

of EVs began in 1897 with the introduction of the first electric taxis in New York
City. EVs continued to advance alongsie@owaiéred counterparts, and by the
early 20th century, they were outgetither fuel types like oil and steam. Their
notable benefits, including smooth operation, lack of odor, and reduced noise,
contributed to their popularity during this BN enjoyed a prosperous period
from the early 1900s to the 1920s before experiencing a decline and yielding groun
to fuetbasedehicles in the 1920s (Baggs, 2022; Matulka, 2014).

The rapid expansion of thepmilvered vehicle industry, spearheaded by Ford
Motor Company in the 1910s, emerged as a primary catalyst for the setback
endured b¥Vs in the early 20th century. Ford's mass production of petroleum
based automobiles, marked by affordability, coincided with a plummet in crude oll
prices during the 1910s, swaying public preference towards conventional vehicles
over electric ones. Morepwestablishing superior road infrastructures in the
United States and Europe fueled thertkfoa petroleurfueled automobiles,
renowned for their extended travel range compared to their electric counterparts.
The robust growth of the petrolefualed vehicle sector from the 1910s to the
1930s cast a prolonged shadow oY thdustry throughout the 1920s, leading

to its cessation from the 1930s to the 1960s (Matulka, 2014; Wilson, 2023)

As previously explained, the glBNahdustry went dormant from the 1930s to

the 1960s. However, in the 1960s and 1970s, the industry was gradually resurgen
The oil crises of 1973 and 1979 emerged as the primary catalysts for renewe
interest iINEVs worldwide. This resurgence prompted various automotive
companies, both large and small, to emb&W¥ development endeavors from

the 1960s to the 1970s. Nevertheless, limited technological progress during that er
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madeEVs less efficient than their counterparts. Conseqb®stlyg,the 1960s to
1970s did not enjoy the same popularity as in the early 20th century (Wilson, 2023).

The evolution oEVs worldwide reached a new chapter in the 1990s. Despite
dwindling public interest iBVs during that period, introducing government
regulations in the United States, such as clean air and energy laws, sparked renew
enthusiasm fdEVs. Manufacturers successfully enginE¥sedith capabilities

and ranges comparable to their fossil fuel counterparts. Supported by
governmental initiativeSy manufacturers in the 1990s diligently adv&\ted
technology, laying the groundwork for moBE®(Matulka, 2014).

The trajectory oEVs entered a transformative phase in the early 21st century,
driven by growing awareness of fossil fuel impacts and technological advances sin
the 1990s. Public interest rose sharply in the early 2000s, prompting manufacturers
to develop edoiendly imovations like hybrid vehicles. This design shift elevated
c2d/4 eoBgatttétrV 3go06Ztfo Néeétr | FToNeTP d
about 2,400 sports cars in four years, signaling EVs' competitiveness against foss
fueled vehiclégvilson, 2023).

The adoption dEVs has recently gained considerable traction in global discourse.
Its primary objective is to mitigate emissions from fogsdwastd vehicles,
positioningEVs as a potential remedy for climate change. Additionally, the push
for EVs is fueled by concerns over the diminishing reserves of fossil fuels.

3.2.  The Issue of the Global Electric Vehicle Industry

Undeniably, the rapid advancemeif\ in recent years has been remarkable.
This progress is further propelled by the surging demia¥d jear after year.
However, the escalating popularity and demand present unique challenges for the
globaEVindustry.

One of the main issues hindering the development of the\gilodhadtry is the
issue of demand and supply. The increasing dentavisl foises a problem for
the globaEV industry. As the demand Vs rises, so does the demand for the
primary raw materials BVs, such as lithium, nickel, and copper, which are
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limited. According to a report by McKinsey, there is a significant gap between the
demand for raw materials s and the supply. The demand for raw materials

for EVs, especially lithium, is expected to increase by two to twelve times by 2030.
With the current opepit mining capacity of nickel raw materials, it is deemed
unable to meet such a high demand. Without opening new mines and discovering
new reserves, itiviié challenging to bridge the gap between demand and supply
of EVraw materials (McKins& Company, 2022 Eastwood, 2022).

Another issue highlighted in the adoptioE\ is the increase in electricity
demand caused by the growing us¥fAccording to a report released in 2020

by the U.S. Department of Energy, electricity consumption is expected to increase
by about 3ercenby 2050 due to the adoptioreds (Brown, 2020). Research
conducted at the University of Texas in 2020 also found that the total conversion
from fossil fuel vehiclesB¥s is estimated to increase electricity consumption by

an average of 20 topgdcenin most U.S. states. The study also mentioned that
although the conversion EYs is experiencing significant growth, only a few
regions in the United States can accommodate the electrical capacity with the
existing infrastructure (Brown, 2020; Eastwood, 2022).

In addition to issues related to raw materials and electricity deEds\dtier
globalEV industry faces technical issues from the consumer side. €onsumer
related technical issues include various problems such as high selling prices
concerns about range, a shortaf¥ tefchnicians, a lack of charging facilities for

EVs, and fewer options compared to fossil fuel vehicles. These issues are consider
to hinder most fossil fuel vehicle consumers from switdhfgg to

3.3.  Overview of the Electric Vehicle Supply Chain

A series of production processes for each component is required to g\@duce an
commonly called the supply chain. The supply chain process starts from
manufacturing to selling the product, with interconnected processes. The supply
chain process usually begins with the extraction of raw materials from nature,
which are then sent tanufacturers to be processed intefgeshied or finished

goods. In mining, this processing of raw materials is commonly known as
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purification. Combining several refined products will produce a finished product
ready for consumer use (Duggan, 2022).

The components &Vs differ from conventional Internal Combustion Engine
Vehicle§lICEVS). The difference lies in the battery and electric motor components
used as the energy source and driving medkivis.fdherefore, tHeV supply

chain process will differ slightly from conventional vehicles. Figure 31 illustrates
the supply chain of one of & components: the battery. Before becoming a
complete battery, the first step is mining and extracting the raw materials needec
for the battery. The ore or mr@l is then processed and refined in a factory. The
processed product of the raw material becomes the raw material for the cathode
anode, electrolyte, and separator, which are battery components. These
components are combined to form a complete ba#teyyfor use EVs.
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Discussing th&V supply chain, battery production incurs the highest cost
compared to othdfV components. This is illustratedha following figure,
agpproximately 350 percent of the cost of manufacturing\ais spent on the

battery. Meanwhile, the internal framework only requires af@uyretcént of

the total cost. Taking a closer look at battery production costs, cathode assembly
incurs the highest cost among other battery components. The cathode comprises
graphite, aluminum, nickel, copper, steel, manganatfte litobm, and iron.
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Nickel, in particular, is often touted as one of Indonesia's advantages in supporting
theEVecosystem.

Nickel sulfate can be used as a raw material for cathode precursor batteries. Nicke
sulfate can be formed from all types of nickel, whether nickel sulfide ore or laterite
nickel ore. Laterite nickel ore is divided into two kinds: saprolite ore, &hich has
nickel content of 1.5 to 3 percent, and limonite ore, which has a lower nickel
content of around 0.8 to 1.5 percent. Nickel sulfide and laterite nickel ore in
saprolite must be refined before becoming nickel sulfate. Meanwhile, laterite nickel
ore in linonite does not require a nickel refining process before becoming nickel
sulfate.
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In addition to batteridSys comprise several other primary components, including

the vehicle body, internal frame, transmission, circuit board, electric motor,
converter/inverter, capacitor, and various accessories. While each component i
crafted from distinct raw materials, stvage common elements. Notably, vehicle
batteries and electric motors rely on graphite, while steel is a fundamental materia
for both batteries and vehicle bodies. Similarly, electric motors and
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converter/inverters rely on rare earth elements, among other overlaps in raw
materials, as illustratedigore below

Meeting the production demandsEds reveals that no single country can
exclusively manufacture all materials or components. Not all nations possess the
requisite resources or materials to sust&W ldmedscape. Achieving an optimal
ecosystem foEVs necessitates international agreements and collaboration.
Subsequently, the upcoming section will delve into the pivotal roles played by
various countries in the gldbelsupply chain.
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3.4. Key Players in the Global Electric Vehicle Supply Chain

To meet th&V supply chain requirements, countries can domestically produce or
import components from nations with surplus capacity and raw materials.
Importation or collaboration between countries is necessitated by the disparate
availability of natural resourcesiredudorEV component production, alongside
disparities in technological capabilities and human resources crucial for raw
material processing. Hence, it is imperative to identify the countries pivotal to the
burgeonindeV ecosystem. This endeavor ainsiiddte nascent adopterg\éf

usage in establishing cooperative relationships with other nations, comprehending
the technologies and investment ecosystems employed in those countries, anc
familiarizing themselves with the enacted policies and regulations.
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Figure34 showcases several countries' significant Edfdsattery production.

China predominantly controls much of this supply chain, spanning mining
operations, industrialization processes, cathode and anode raw materials provisior
and manufacturing of complete batterieg¥sdVvioreover, beyond China, other
countries such as Korea, Indonesia, and Congo also wield influence in materials
production, including lithium, nickel, and cobalt mining.
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The global lithium battery industry is currently dominated by CATL
(Contemporary et al.) from China, holding a 34 percent market share. CATL is a
primary battery supplier #¥s manufactured by prominent brands such as Tesla,
Peugeot, Hyundai, Honda, BMW, Toyota, Volkswagen, and Volvo. Following
closely behind is South Korean company L.G. Energy Solution, securing a notable
14 percent market share, trailed by another Chinesd@qrBYD, contributing

12 percent. Meanwhile, Panasonic, from Japan, anffognKSouth Korea,

occupy the fourth and fifth positions. Among the top 10 players, six Chinese firms
assert dominance in the lithium battery sector, with CALB, Guo Xuan, Sunwoda,
and SVOLT complementing the roster (Venditti, 2022).

Concurrently, the major players irBff@automotive industry, as of 2022, include
BYD from China, leading the pack, followed by Tesla from the United States, and
Volkswagen AG from Germany. BYD's strategic focus on Research and
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development underscores its capacity to elevate production levels and innovate it:
vehicle lineup, includingVs. Collaborating with Toyota, renowned for its
expertise in electrification, BYD leverages synergies to adsMdteritsgs.
Moreover, BYD fosters partnerships with industry stalwarts such as Daimler,
Samsung, and Berkshire Hathaway to bolster its market presence (Burman, 2022)
Tesla distinguishes itself by prioritizing the development of complementary
products foEVs, encompassing battegekar panels, and charging infrastructure.
Leveraging its technological prowess, Tesla remains a frontrunn&Vin the
landscape, further augmented by its strategic pricing initiatives, driving heightened
consumer demand (Seeking Alpha, 2023). Meanwhile, Volkswagen AG channels
its efforts into heat management, A.C. control, and battery optimization,
prioritizing extenda@nge capabilities and rapid charging solutions (Volkswagen
Newsroom, 2023).
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3.5. Roadmap of the Electric Vehicle Industry in Indonesia

Indonesia, the world's largest nickel producer, aims to become a significant playe!
in theEV industry. With its vast nickel reserves, Indonesia has the opportunity to
develop the battery d@&dindustries domestically. To support the growth of these
industries, the Government has created a roadmap and set targets for the comin
years.
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The Indonesian Government established the roadmap Edf itidustry in
Indonesia through Ministry of Industry Reguldtiomber6 of 2022 concerning
Specifications, Roadmaps for Development, and Provisions for Calculating
Domestic Component Levels for BattEls. Under this regulation, the
Indonesian Government has laid the roadmap EY théustry from upstream

to downstream. Through this roadmap, the Government has set targets to be
achieved in each sdztor related to the development diVhedustry over 11

years, covering everything from raw materials to the produetsndtails of

this industry roadmap can be fourf€ignre 3.6elow.

In addition to discussing the roadmap foEthadustry, the regulation also
addresses establishing minimum domestic component IEVslpfoduced in
Indonesia Kemenperin 2022). According to the regulation, euEwy
manufactured in Indonesia must meet minimum domestic component levels, both
for fourwheel and twawheel vehicles. The requirement for domestic component
usage is gradually phased in over 11 years. In the initial stége)| fnol two

wheel vehiclesust have a minimum domestic component usage of 35 and 40
percent, respectively, until 2023. These minimum levels are progressively increase
with a target of 80 percent domestic component usage by 2031.
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3.6.  Condition of the Electric Vehicle Industry Supply Chain in
Indonesia

As previously explained, Indonesia aims to devéldfintastry and emerge as

a significant player in the gloB®l market, as outlined in the Indonesian
Government's roadmap for BMéindustry. From raw material productioRYo
manufacturing, the Government aims to develop a significant portida\of the
industry in Indonesia. This ambition is underpinned by Indonesia’'s abundant
nickel resources, a key componei¥ batteries.

Nickel is a critical mineral characterized by limited availability despite high demand.
However, much of Indonesia's nickel, intended for battery production, is diverted
to stainless or corrosi@sistant steel production. To safeguard Indonesia's
mineraland coal resilience, including nickel, the Government, through the
Directorate General of Mineral and Dajen Minerba)f the Ministry of

Energy and Mineral Resources, has devised recommendations in collaboration with
other ministries to ensure méheesilience in Indonesia. These recommendations
include enhancing reserves to ensure mineral availability, exploring new reserves
depletion rates are high, optimizing and enhancing processing and refining plants
for downstream value addition, devetppnanufacturing industrialization to
absorb local products, and optimizing domestic product utilization while fostering
recycling ecosystems. current production mainly uses -gigide nickel or
saprolite ore for steel, the government aims to wtgrade nickel or limonite
orefound in surface layers to prevent wastage and utilize it as a raw battery materie
(Dirjen Minerba2023).

However, more than Indonesia’'s nickel reserves are needed to dEvelop the
industry comprehensively. Battery developmerEM®rrequires other raw
materials besides nickel, such as graphite, cobalt, manganese, lithium, aluminum
and iron. Moreover, within the nickel industry itself, further development is
necessary to refine nickel into derivative products such as stedfatecleids

battery precursors faBlV components. As depicted in Figdtdndonesia&V

supply chain is complex and diverse.
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Examining the supply chainEdneeds, Indonesia possesses several advantages in
certain mineral raw materialsEdibatteries, such as nickel and c@hatndi,

2022) As previouslelaborated, Indonesia is the world's largest nickel ore
producer, with production reaching 1.6 million metric tons in 2022. Besides nickel,
Indonesia also holds the world's sdacogest reserves of cobalt and the sixth
largest reserves of copper, wstitves reaching 600 thousand metric tons and 24
thousand metric tons, respecti@BGS, 20237 part from these three minerals,
Indonesia also boasts reserves of other minerals such as aluminum, iron, mangane
and palladium. Nevertheless, Indone&m déicthe mineral resources needed to
manufacturé&V batteries, such as lithium, graphite, tantalum, neodymium (rare
earth metals), and miatadata Insight, 2023; Trento, 2023)

In terms of supporting industries for raw materigl eimponents, Indonesia

already has several raw materials and component supporting industries, especial
nickel derivative products. Indonesia has several supporting ind&tnias/for
materials, such as HPAL smelters producing nickel sulfate, a critical material for
EVbatteries. Additionally, several companies are currently conswhetiteyy

plants in various regions of Indonesia, such as LG and Hyundai in Central Java anc
West Java. Moresy Indonesia already has several pyrometallurgical smelters for
producing various steel products that can be uded gooduction, such as
stainlessteel welded pipes and stainless(ERC2023)

However, not all nickel derivative product industries exist in Indacesting

to BRIN's exposition, Indonesia needs more processing industries for ferronickel
derivative products and nickel matte, such as pure nickel andtsteiriéiet
Consequently, Indonesia still relies on imports for derivative products from nickel
matte and ferronick8etiawan, 2022)

The landscape is still quite limited Bor components, and production in
Indonesia itself needs to be improved. The productiev cdfmponents in
Indonesia has yet to mature, with most components still imported from abroad.
Only a few factories produce drive motors foewkheeledEVs, and no local
manufacturers produce drive motors for-idweeledEVs. However, several
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companies like Hyundai and Wuling have estalfishassembly plants in
Indonesia, where the assembled vehicle components are still produced abroad.

3.7. Incentives for Electric Vehicle Usage
3.7.1. Global Electric Vehicle Incentives

The growing interest EVs worldwide is closely linked to supportive policies
implemented by governments worldwide. Various countries have policies and
plamings to accelerate the transition from fossiideetl t&Vs. These policies

vary from promoting the development oEtimdustry to implementing specific

fiscal incentives f&Vs. The aim is to increase the adopti@V®fin their
respective countries.

China, as the world's largest user and proda¥sr bhs comprehensive incentive
policies foEV users and the industry compared to other countries. In supporting
theEVindustry, the Chinese Government has created supportive policies for both
EV demand and supply. In the initial stages of pror&dtiadpption in China,

the Government provided production subsidies for companies prBdfscing
whether for private or public use. It is estimated that the Chinese Government
provided incentives and tax exeEmg for theEV industry, totaling 200 billion

yuan from 2009 to 2022. China also ensures the continuity\oindhestry by
awarding public transportation procurement contracts to doristic
manufacturergrang, 2023)

The United States, another mgjdiproducer, has incentive policies to support

EV adoption. Through The Inflation Reduction Act (IRA), the U.S. government

has implemented several policies regarding incentives and financing programs fo
EV adoption and developing the green economy ecosystem. OneEfldrm of
adoption policy under the IRA is the tax credit policy for clean vehicles. This policy
determines cash incentive amounBJbuyers and manufacturers in the U.S. If
eligible, prospecti# buyers careceive up to $7,500 to purcliage On the

supply side, the U.S. government also provides incerEVesaoufacturers in

the U.S. Through the IRA, the U.S. government provides tax credits for advanced
manufacturing industries to develop the doni®gtindustry. Through this
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policy,EV and battery manufacturers operating in the U.S. can receive subsidies
for EV battery production of $35 per kWh and an additional incentive of $10 per
kWh for module assem@§cKinsey & Company, 2022a)

Besides China and the United States, the European Union also has policies tha
drive the adoption &Vs. In February 2023, the European Union launched the
Green Deal Industrial Plan, which consists of four pillars to develoyszen

projects: expedited permitting, financial support, skill enhancement, and open
trade. Through this framework, the atitlation process for buildiBY battery
production facilities is streamlined under the Net Zero Industry Act, which falls
within the Green Industriala®l The Net Zero Industry Act facilitates the
establishment of production facilities. Additionally, this regulation includes a cash
subsidy package and fiscal policy relaxations to prepare for providing incentives fol
EV production in E.U. member states by gD2msport & Environment, 2021)

3.7.2. Electric Vehicle Incentives in Indonesia

The Indonesian Government has implemented various incentives to support the
transition from oibased vehiclesEys and th&V industry. These incentives

target both the industry sector and consumers and include strategic project
incentives, tax and duty cuts, training provisions, and incentives for research
activities.

In the upstream sector, incentives focus on the national strategic project,
particularly in nickel mining and processing industries. These incentives include tax
holidays, tax allowances, and Value Added Tax (VAT) exemptions for mining
products, especiafiickel. Additionally, there are royalty reductions for limonite

ore, a key raw materiaHbibatteries, and specific pricing for nickel limonite ore.

The Government primarily incentivizes consumers to BdWwaices in the
downstream sector. Overall, Indonesia provides seven incdtilyé®for2022

to 2023, ranging from cash subsidies to tax reductions. Cash subsidies are availakt
for 200 thousand twwheeledVs, with an incentive value of Rp7 million over

two years. Cash subsidies are also provided for 50 thousand corvbgelgtivo

EV units(Kemenkeu, 2023&pr fourwheeledVs, there are reductions in Value
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Added Tax (VAT) and Luxury Goods Sales Tax (LST) based on the domestic
component level (TKDN) of the sBMs. Vehicles with TKDN abovepédcent

receive a lfercentVAT reduction, while those below pH¥centreceive a 5
percenteduction, resulting in @ércenVVAT rate(Kemenkeu, 20B3

Another fiscal incentive is peBcent_uxury Goods Sales Tax (LST) for-four
wheele&Vs. The Government also offersex@nimport duty folEVs entering
Indonesia as incompletely knocked down (IKD) or completely knocked down
(CKD) through Foreign Portfolio Investment (FPI) and Comprehensive
Economic Partnership Agreement (CEPA) collaborg@tienmenkeu, 2023a)
Besides fiscal policies, Indonesia provides fiscal support such as super ta
deductions for electric battery research and import duty exergstimotor

vehicle capital goods. Nigtal assistance includes talent enhancement programs
through education and training for practitioners E\ladustry.

3.7.3. Incentives for Electric Vehicles in Thailand

Indonesia is not the only Southeast Asian country providing global incentives for
the EV industry. Thailand, among other countries in the region, has been at the
forefront of implementing such policies.

Thailand's incentives for tB¥ industry differ slightly from those of Indonesia.

One notable difference is the absence of incentives in Thailand's policies in the
upstream sector. Instead, Thailand's incentives focus more on reducing the selling
price ofEVs domestically. These policies include cash incentives, tax reductions,
and exemptions or reductions in import dutié€sv&r

In contrast to Indonesia, Thailand provides cash incentives not only for the
purchase of twaheeledEVs but also for fowrheeled ones. The cash incentives
range from 18,000 Baht (approximatel® Rpllion) per unit for twavheeled

EVs to between 70,000 Baht and 150,000 Baht (equivaleBii@ Rylion to

Rp 66.8 million) for fouwheeled ones. The cash incentives are determined based
on the battery capacity of ti¥s, whether domestically produced (CKD) or
imported CBU) (Bhumivarr& Dulyarassamegd23.
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Thailand's tax incentives also differ from Indonesia's, as Thailand offers tax
reductions for both fowrheeled and twwheeledEVs without considering the

level of domestic components. Thailand reduces excise taxestfee foiil/s

from 8percento 2percenaind for twewheeledVs to IJpercent

Furthermore, the most significant difference lies in Thailand's import duty policies
compared to Indonesia's. Thailand implements numerous reductions and waivers
in import duties. For instance, Thailand reduces import dutiesegyedor
four-wheeledVs priced below 2 million Baht (approximate86Rjmnillion) and

by 20percenfor EVs priced between 2 million and 7 million Baht (equivalent to

Rp 850 million to R3 billion). Additionally, Thailand offers import duty waivers

for crucial electric compentgHanh, 2022)

3.8.  Electric Vehicle Production and Key Players in Indonesia

As previously outlined, the Indonesian Government aims to develop the country's
EV industry ecosystem. By offering incentives and implementing policies
mandating a minimum level of domestic component utilization based on a
predetermined roadmap, Indonesia aims to Bftfatanufacturers to establish

their factories within its borders. HoweveEWiedustry in Indonesia still needs

to be integrated.

To date, two assembly plants in Indonesia produce pure electric cars. These plant:
owned by Hyundai and Wuling, respectively, are in the Cikarang area. Since 2022
these facilities have commenced productiGKDBfEVs. In addition to pure

electric cars, Indonesia also hosts hybrid vehicle production plants. Companies
such as Suzuki, Toyota, DFSK, and Wuling have manufactured hybrid vehicles in
Indonesia since 2022. As for-tweeled vehicles, several local comipawies
commenced production in Indonedixamples include PT Wika Industri
Manufaktur, PT Triangle Motorindo, PT Artas Rakata, and PT Volta Indonesia
(IESR, 2023)
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3.9. Challenges and Development Strategies for the Electric
Vehicle Industry in Indonesia

The 3rd Discussion Series on the Study and Policy Dialogue on Energy Transition
for Just Sustainable Economic Growth in Indonesia, organized by CORE
Indonesia on June 22, 2023, gathered inputs and opinions from policymakers
regarding thEV supply chain.

Professor Wihana, an academician, pointed out that Indonesia faces two choices
when linking the upstream and downstream dE\thiedustry: prioritizing
extractivist impacting the environment or pursuing downstream activities to
enhance the economy by leveraging demographic bonuses. The current availabilit
of nickel for supportingV production is projected to last only a few years. Thus,
Indonesia needs to strengthen sustainability implementation in this regard,
considering the discussion on mined lamdicg an area of 16800 hectares.

An observer, Mr. Rio Siagian, expressed pessimism about managing mined land
He emphasized the necessity for Environmental, Social, and Governance (ESG
improvements in the upstream nickel sector. As highlighted by Ms Meidy Katrin,
Secretary General of thelonesian Nickel Miners Association (APNI),
Indonesia's ESG governance concerns external stakeholders, as investors are mi
interested in mining in Indonesia than in its industrialization. Furthermore,
Indonesia’'s incomplete fulfillment of ESG standastteam and downstream is
compounded by the fact that Indonesia is among the world's largest carbon
emitters.

Moreover, effective management of battery waste is crucial. Thus far, the
alternative plans proposed by the Indonesian Electric Vehicle Industry Association
(PERIKLINDO) include component reuse, such as E¥ibgtteries for trains.

Before deciding, all stakeholders involved in downstream activities should align
their mindset toward a democratic transition. Integrated incentives play a crucial
role in attracting brogarticipationThe Dragonfly Initiative2018§.

Indonesia's adoption rate B¥s remains low compared to other ASEAN
countries. Based on McKin&gyompany(202g, IndonesiakkV adoption rate
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is only 0.1 percent, lower than Thailand and Malaysia with 0.7 and 0.3 percent
rates, respectively. This indicates Indonesia's low competitiveri€gsdactire

within ASEAN. The adoption &Vs in Indonesia remains a subject of debate.
Security concerns and high costs deter Indonesian consumers from transitioning to
EVs (Ribeiro, 2023)Mr. Munawar Chalil, an automotive observer, noted that
around 75 percent of car consumers pedéivas reserved for the wealthy. The
government and public transpadiatsectors should prioritie®/ usage to
increase adoption in Indonesia.

PERIKLINDO commented thaEVs are safe transportation options akin to
conventional vehicles. Moreoi#fs do not rely on limited fossil fuels and can
save transportation costs. CurreBymanufacturing in Indonesia primarily
involves imported products assembled locally. However, the Government aims to
ensure the availability of domestic electric components and charging stations
through Presidential Regulatiomhber55 of 2019. The regulation prioritizes the
Government's transition Vs and allows taboration withState Electricity
Company PLN) to establish charging stations. TBWgjsage is envisioned to
become more universal and accessible.

The Government's aspiration to elevate Indonesia's status fromircoritslle

country through industrialization alBY adoption poses questions for various
stakeholders. While the benefits of industrialization are evident in increased nickel
royalty income reaching Rp11 trillion in 2022, the subsequent question pertains to
its impact on local communities. These benafitdnanslate into improved local
welfare to counterbalance any negative stigma associated with industrialization anc
EV adoption(IEA, 223)[].
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CHAPTER 4

A STUDY ON THE POTENTIAL
IMPACT OF ELECTRIC
VEHICLE ADOPTION ON
REGIONAL EC@NOMIC AND
ANGRAL DIMBERISIONS |




4.1. Introduction

BatteryBased Electric VehiclBEYEV) represent vehicles propelled by electric
motors, harnessing power directly from batteries either onboard or externally
(Presidential Regulatidiumber 55 of 20)9The widespread integration of EVs
promises advancements in energy consumption efficiency, energy resilience, an
the mitigation of alarming CO2 emissions. Under Presidential Réguirakien

55 of 2019 the Indonesian government advocates for the expedited
implementation of the EV program for road transportation. This regulatory
framework dlineates various measures to accelerate program execution,
encompassing indigenous industry development, incentivization, electric charging
infrastructure provisioning, adherence to EV technical specifications, and
environmental conservation efforts.

Concurrently, the Coordinating Ministry for Maritime Affairs and Investment
(Kemenko Marves) asserts that the impetus behind the accelerated EV progran
rests upon three primary pillars: industrial transformation, energy resilience, and
decarbonization. Thstrategic imperative arises from the transportation industry's
growth, leading to twin challenges: escalating transportation sector emissions anc
burgeoning fuel subsidies. Furthermore, the difficulty of industrial transformation

is underscored by thenspicuous surge in sales of nevbas®¥d vehicles,
surpassing conventional counterparts in nations such as the People's Republic o
China. Hence, a lack of expeditious industrial transformation may precipitate
heightened reliance on EV imports in thectorting epoch.

Moreover, in pursuit of expediting the attainment of the zero net emissions target
by 2060, the Ministry of Energy and Mineral ResdtE®BN)sets ambitious

targets for the adoption rates of electriovheeled and fourheeled vehicles by

2030, as delineated in the National Energy Grand Strategy. Per the document
above, the targeted adoption rate for electrigtieeted vehicles is 2 millioits

by 2030, while electric twheeled vehicle adoption will reach 13 million units by

the same ye&ESDM 2022).
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To fulfill the target adoption of 13 million twbeeled EV units by 2030,
Kemako Marvebas delineated annual sales objectives-fandviourwheeled

EVs. Twewheeled EV sales are envisaged to achieve 300 thousand units in 202:
and approximately 700 thousand units in 2024, escalating progressively to attain ar
adoption rate of 12.9 milianits by 2030. Conversely, fobeeled EV sales are

slated to reach around 50 thousand units in 2023 and 150 thousand units in 2024,
with a subsequent car adoptaygef 1.97 million units by 2030.

To augment energy consumption efficiency, fortify energy resilience, and curtail
CO2 emissions, the Government has rolled da¥ theceleration initiative via
Presidential Regulatibltumber 55 of 201Embedded within this scheme, the
KESDMhas delineated adoption targets totaling 13 million EV motorcycles and 2
million EV cars by 2030.

4.2.  Potential Economic Impacbf EV Adoption in Indonesia

The acceleration program for EVs bears ramifications or impacts on the economic,
social, and environmental landscape at the national and regional levels. Chen et ¢
(2021), in their article titled "Environmental and Economic Impact of Electric
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Vehicle Adoption in the U.S.," evaluated the repercussions of EV adoption in the
United States. It is noted that four factors can propel the adoption rate of EVsin a
region: EV charging infrastructure, total ownership costs, vehicle characteristics,
and onsumer preferences. Meanwhile, the impacts of EV adoption are bifurcated
into environmental and economic dimensions.
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Chenet al(2021) identified that EV adoption can potentially augment GDP by
$0.377 billion. Furthermore, EV adopgtimjections indicate a reduction in CO2
emissions by 1.6 million tons. These projections encompass the potential
ramifications under typical circumstances. When the government endeavors to
stimulate EV adoption through subsidies or price reductionspihg iempacts

extend beyond GDP expansion and emission reduction, including heightened
expenditure in subsidy accounts and diminished tax receipts.

In their report titled "The Economics of Electric Vehicle for Passenger
Transportation," Brice®armendia et al. (2023) underscored the multifaceted
impacts of transitioning to EV, spanning economic, social, and environmental
domains. Economically, the &l6ption initiative is poised to reverberate across

the EV supply chain, encompassing component and vehicle manufacturing
facilities. This entails battery production, electric motor fabrication, and ancillary
electronic apparatuses. Impacts may encanthestgal manufacturing shifts

and the emergence of novel economic prospects. Regarding labor market dynamic:
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EV adoption necessitates distinct skill sets in assembly, maintenance, and repa
compared to conventional fuel vehicles, potentially reshaping labor demand to
accommodate EMlated technical proficiencies. Environmentally, EV adoption
harbors the poteati to curtail carbon dioxide (CO2) emissions from the
transportation sector, underpinning its environmentally benign reputation owing
to emissioffree operation.

Moreover, Bricer@armendia et al. (2023) spotlighted the fiscal ramifications
entailed by the EV adoption acceleration program. These fiscal reverberations ma
emanate from alterations in subsidy expenditure and tax revenues. For instance
numerous natian impose levies on petroleum and diesel. Consequently,
heightened EV adoption bears the potential for diminished tax receipts from these
revenue streams. Conversely, governmental subsidy initiatives often underpin EV
adoption acceleration efforts, encosipgsfuel (BBM) subsidies, electricity
subsidies, and EV purchase incentives. The impacts of these subsidies ar
contingent upon their fiscal ramificationgvis government budgets.

Additionally, Bricenarmendia et a(2023) highlighted the considerable
investment requirements for developing electric energy charging infrastructure.
However, it's noteworthy that these investment needs vary across nations. For
instance, in India, it's estimated that the investment requirercenstiaicting

electric energy charging infrastructure until 2030 amounts to approximately $4.447
billion. Conversely, the investment needed for similar infrastructure in Vietnam is
projected to be approximgt®275 million.

Consequently, in general, the EV acceleration program can exert multifaceted
impacts, encompassing investment and engagements witdlateEV
manufacturing sectors, shifts in the labor market, advancement of electric energy
charging infrastructure, retiao in oil fuel consumption and subsidies, an uptick

in consumption and revenue within the electricity sector, fiscal adjustments within
a nation, and mitigation of CO2 emissions.
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4.3. National Economiclmpact

According to Chen et al. (2021), one factor conducive to enhancing the adoption
of EV is the augmentation of manufacturing productivity for EV components.
This stems from the notion that heightened productivity in EV component
manufacturing will drive dowprocurement costs. Consequently, this cost
reduction will attenuate the overall ownership expenses of EVs.

To attain this objective, if the Indonesian Government aims to bolster EV
adoption, initiatives to develop the manufacturing industry for EV components are
imperative. This aligns with governmental efforts, as in Presidential Regulation
Number 55 of 2019Nithin this regulatory framework, it's elucidated that one

stride toward accelerating EV adoption is fostering domestic EV industry

advancement.
Figure40Electric Vehicle Supply Chain
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Developing the EV component industry entails navigating an intricate supply
chain. This progression encompasses a spectrum from raw material extraction an
processing, battargll refinement, and EV manufacturing to the recycling of EV
components. Each phase of this endeavor demands considerable investment
Hence, it can be inferred that the accelerated adoption initiative of EV holds
promise for bolstering direct investmartdonesia's manufacturing sector.
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Aligned with Presidential Regulatidnmber 55 of 2019the widespread
adoption of EVs must also factor in the cultivation of the EV manufacturing
industry to mitigate the overall ownership expenses associated with EVs. This
industrial cultivation harbors the potential to augment the tangible investment
worthin Indonesia's manufacturing sector and diminish reliance on imports.

4.4. Impact of EV on the Labor Market

The largescale adoption of EVs ensigsificant technological shifts and often
carries social ramifications across various strata. While fresh investments in EV
related manufacturing sectors will engender new job opportunities, the potential
downsizing of employment in conventional vehieleufacturing sectors
warrants attention. Consequently, disruptions within the conventional vehicle
industrywill reverberate across the labor market in this sector.

According to Bricer@armendia et al. (2023), jobs associated with electric vehicle
and battery production are unlikely to fully offset the loss of jobs in conventional
vehicle component manufacturing. Initial estimates from Ford indicate that
electric vable assembly may reduce labor input by 30% (Ford Motor Company,
2017). This is owing to the automated nature of battery cell production, implying
scant job creation in battery cell and module production, approximately 40 jobs per
gigawatt battery capacity

Nevertheless, there exists the potential for increased employnedatindhe

supply sector, construction, charging infrastructure maintenance, and
transportation sector digitalization. These conditions are anticipated to offset the
decline in employment witnessed in supply, refinement, and operational activities
of conentional fueling stations.

Thus, the mass adoption of EVs also has the potential to reshape trends within the
automotive manufacturing sector and labor market. Though job additions may
occur in nascent EV manufacturing activities, it is estimated that they cannot fully
compensate ffdhe loss of employment in conventional vehicle manufacturing
endeavors.
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4.5. Impact of EV on Infrastructure Development

Implementing EV programs for motorcycles and automobiles yields consequences
in infrastructure development, notably in establishing public electric vehicle
charging stations (SPKLU). This arises because EVs draw their energy from
electricity rather thandsil fuels. Consequently, heightened adoption of EVs
precipitates a commensurate surge in the construction of requisite infrastructure to
support their operation.

Regarding infrastructure development, Minister of Energy and Mineral Resources
Regulation (Permen ESDM) Number 1 of 2023 is a pivotal regulatory framework.
This regulation delineates various mechanisms governing the provision of electric
vehicle chargingfiastructure tailored for EVs. For instance, within Chapter Two,

the regulation explicitly delves into the specifics of electric vehicle charging
infrastructure pertinent to EVs. Article 4 in Chapter Two mandates that SPKLU
Enterprises furnish SPKLU ae@r more locations, aligning with the location
mapping and recharge technology specified in the ministerial regulation's
appendix, as illustrated in the table below.
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Subsequently, the availability of charging station infrastructure is further
elucidated through Article 16, paragraph 2. This article stipulates that to expedite
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the adoption of the EV program, SPKLU must be strategically positioned,
including at public fueling stations, gas stations, central and regional government
offices, shopping centers, and roadside public parking lots. Both governmental and
private sectorseaexpected to actively contribute to creating an ecosystem
conducive to achieving the EV adoption targets for 2023 in Indonesia.

According to information from the Directorate of Electricity at the Ministry of
Energy and Mineral Resourdgisign Gatrilk, as of April 2023, 842 charging
stations have been erected across 488 public locations nationwide. East Java, Be
and Nusa Tenggara emerge as the regions boasting the highest number of chargi
stations, totaling 338 units. Following suit, West Jdanes the second position

with 170 units, trailed by DKI Jakarta with 133 units. The rest are spread across
Banten (34 units), Cerltdava and Yogyakarta (50 units), Kalimantan, Sulawesi,
Maluku and Papua (56 units), and Sumatra (61 units).

During the Focus Group Discussion on "Study of the Potential Impact of EV
Adoption on Regional Economy and Finance" organized by CORE Indonesia, the
Jakarta Provincial Government unveiled plans to establish 100 charging stations b
2026. The blueprint eiltathe construction of 10 units in 2023, 30 units in 2024,

and 60 units in 2025.

Considering the number of constructed charging station units, the EV
infrastructure seems to align with prevailing regulations. However, the provided
information lacks detailed insight into the charging station locations. For instance,
charging station mafstructure at central government offices is currently limited to
the Drjen Gatrik. Furthermore, charging stations at highway rest areas are
restricted to the Sumatra Trans Toll Road and the -Zakalitaya Toll Road,
necessitating more detailed magpiredditional locations.

With the anticipated increase in EV adoption in Indonesia, the demand for electric
energy charging infrastructure is expected to escalate. Consequently, the
development of charging station infrastructure, such as SPKLU, is projected to
increase to meet tiwng demand.
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4.6. Impact of EV Adoption on National Economy
(Consumption)

The adoption of EVs entails multifaceted impacts on the national economy,
notably concerning consumption, as elaborated in the subsection below.

4.6.1. Reduction in FuelConsumption

The escalating adoption of EVs is poised to curtail the consumption of fossil fuels.
This stems from the fact that electric vehicles rely on electricity as their primary fuel
source, diverging from traditional fossil fuels. Consequently, heightened EV
adogpiion rates correlate with diminished fossil fuel usage.

Drawing from the target sales figures for EVs delineated by Kemenko Marves
(2023) projections regarding annual fuel consumption savings until 2030 can be
established. These projections hinge on the presumption that the EV units sold will
remain operational until 2030. Thus, the-tggerar sales figures reflect the
corresponding yeaiEV adoption levels. Furthermore, the assumption of average
Pertalite fuel consumption rates for motorcycles at 305 liters per annum and for
cars at 1,500 liters per annum is grounded in data from Kemenko Marves.

The fuel consumption savings projection above is derived by multiplying the
average annual fuel consumption by the number of EV adoptions in the ongoing
year. According to this calculation, the anticipated fuel consumption savings from
adopting EV motorches in 2023 amounts to approximately 0.09 million kiloliters
(KL). Conversely, the projected fuel consumption savings from adopting EV
motorcycles until 2030 are estimated to reach 13khillion
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The anticipated fuel savings from adopting EV cars in 2023 is estimated at 0.08
million kL. Furthermore, by 2030, the projected reduction in fuel consumption
resulting from the adoption of EV cars is expected to reach 9.82 million

The widespread adoption of EV motorcycles and cars has the potential to
substantially diminish fuel consumption. In essence, if the stipulated EV
motorcycle and car adoption targets set by Kemenko Marves are met, fuel saving
could amount to 22.82 milliah by 2030.

4.6.2. Consumption and Revenuéncreasean the Electricity
Sector

The escalation in EV adoption is anticipated to elevate electricity consumption
amidst the current surplus (7 Gigawatts as of 2022). This arises from the requisite
electricity demand for EV operation. Consequently, the need for electricity supply
will corespondingly surge with a surge in electric vehicle numbers.

Drawing from the earlier delineated EV adoption targets, a surge in electricity
consumption can be forecasted each year. The magnitude of this surge in electricit
consumption is computed by translating the volume of fuel consumption savings
into electricy units. The premise assumes that all the forfeited fuel energy

JustEnergy Transition to Support Sustainable Economic Growth in Ind8desia | m



translates into electricity demand due to a shift in energy source requisites. Citing
the pronouncement of the President and Director of the State Electricity Company
(PLN), one liter of gasoline is equivalent to 1.2 kitowattkWh). This unit is

the sibsequent conversion factor for fuel energy requirements into electricity
consumption to the adoption of EVs in IndofiPgign Gatrik, 2019)
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Based on thigure above, the surge in EV motorcycle adoption will elevate
electricity consumption until 2030. By 2023, it is projected that electricity
consumption will rise by approximately 0.1-Westdour (TWh). Consequently,

until 2030, there will be an upsurgéeitrecity consumption attributable to EV
motorcycle adoption, totaling 15.59 TWh.

Electricity consumption stemming from EV car adoption is also on the rise. In
2023, the projected increase in electricity consumption was estimated at 0.09 TWh,
reaching 3.55 TWh by 2030. Consequently, the total surge in electricity
consumption amounts 14..75 TWh.

Moreover, the escalated electricity consumption will result in heightened electricity
sales, leading to increased revenue in the electricity sector. The electricity tariff pe
kWh for Electric Vehicle Charging Stations (EVCS) is required to compute

m 82| Just Energy Transition to Support Sustainable Economic Growth in Indones




revenue projections. The tariff applied stands at Rp 2,467 per kWh, as stipulated in
Minister of Energy and Mineral Resources Dedisioiner182 of 2023, wherein

the electricity tariff calculation employs the highest multiplier factor N of 1.5
(Antara, 2023).
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Thefiguredepicted above elucidates that the adoption of EV motorcycles is poised
to enhance the electricity sector's revenue. In 2023, the projected increment in PLN
revenue amounted to Rp 0.27 trillion; in 2030, it escalated to Rp 11.65 trillion.
Cumulatively, th electricity sector's revenue is anticipated to surge by Rp 38.47
trillion until the culmination of the targeted EV motorcycle adoption period.

The figureabove also elucidates that adopting EV cars will enhance electricity

sector revenue. It is forecasted to yield revenue of 0.22 trillion rupiah in 2023 and
8.75 trillion rupiah in 2030. The projected increase in electricity sector revenue
from the adoptioof EV cars from 2023 to 2030 amounts to 29 trillion rupiah.

Consequently, EV adoption will also bolster electricity consumption and revenue
in the electricity sector amid the current condition of electricity oversupply. If the
EV adoption target is achieved, electricity consumption until 2030 will surge by
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27.34 TWh. Meanwhile, revenue in the electricity sector holds the potential to
increase by 67.47 trillion rupiah.

4.7. Potential Fiscal Impact of EV Adoptionn Indonesia

The adoption of EVs also holds fiscal implications for the nation's finances. The
fiscal ramifications of EV on the national fiscal are delineated as follows.

4.7.1. Fuel Subsidy Savings

The widespread adoption of EVs is poised to precipitate a decline in fuel

consumption. Presently, the Indonesian Government retains subsidies for select
fuel types, Pertalite being one of them. Consequently, EV adoption harbors the
potential to curtail gemnment subsidy disbursements.

Drawing from governmental data and statements articulatediyisting of

Finance, Sri Mulyarthe economic valuation of Pertalite as of September 2022
stood at Rp 14,450 per liter. In contrast, the prevailing market price for public
consumers is Rp 10,000 per liter. Hence, it can be inferred that the subsidy
magnitude disbursed by the Governménbrs the differential between the
economic and public selling prices, amounting to Rp 4,450 geNBer
Indonesia, 2022 onsequently, EV adoption pdtigate the Government's fuel
subsidy allotment by Rp 4,450 per liter. In the event of mass EV adoption, the
accrued benefits from subsidy reduction would inevitably be magnified.

Citing the EV adoption benchmarks for motorcycles and cars stipulated by
Kemenko Marves, the potential subsidy diminution accruable to the Government
can be projected, contingent on the actualization of said targets. This foresight
entails the multiplicath of the yearly reduction in fuel consumption (measured in
liters) by the péiter subsidy (Pertalite). Thus, the annual quantum of fuel subsidy
savings can be ascertained, spanning until the year 2030.
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In line with the EV motorcycle adoption targets established by Kemenko Marves,
the potential fuel subsidy savings from EV motorcycle adoption in 2024 are
projected to amount to Rp 1.36 trillion. This subsidy saving potential escalates
annually, concurrentith the rising adoption of EV motorcycles. By 2030, the
potential subsidy savings from EV motorcycle adoption could soar to Rp 57.82
trillion.

Referring to the target adoption of EV cars set by Kemenko Marves, the potential
fuel subsidy savings from &V adoption in 2024 is estimated to reach Rp 1
trillion. The potential subsidy savings from EV car adoption are relatively lower
than EV motorcycle adoption. This is due to the higher targeted adoption of EV
motorcycles than cars. Nonetheless, untiltB@3itential subsidy savings from

EV car adoption remain high, amounting to Rp 43.58 trillion.

The acceleration of the EV program is deemed capable of saving fuel subsidies dt
to the change in energy consumption. Referring to the targets for EV motorcycle
and car adoption set by Kemenko Marves, the fuel subsidy savings until 2030 are
estimated teceach Rp 101.4 trillion.
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4.7.2. Decrease in Value Added Tax (VAT) Revenue

In addition to subsidy savings, the acceleration of the EV prograrfiszisb has
implications in the form of reduced VAT revenue. The Indonesian Government
has provided an incentive in the form of a 10% VAT rate reduction for every
purchase of EV cars, as stipulated in Minister of Finance Regulation (PMK)
Number 38 of 2023. Catuently, the Government could potentially experience

a 10% decrease in VAT revenue for every transaction involving selling new EV car:

A specific example of an EV car meeting the incentive criteria is the Wuling Air EV.
For instance, the Wuling Air EV Long model hastaermad price before VAT
reduction of Rp 299.5 million. According to PINinber38 of 2023, the VAT
incentive borne by the Government can be calculated by multiplying the selling
price by the 10% rate reduction. From this calculation, the Government provides
an incentive of Rp 29,950,000. Therefore, it can be assumed that eaaleEV car
potentially results in the Gaweent losing VAT revenue of at least Rp
29,950,000.

However, this regulation limits the incentive to apply until the end of 2023.
Referring to the Kemenko Marves announcement on EV car sales targets in the
introduction section, the potential loss of VAT revenue can be estimated. Based on
this target, the gected number of EV cars sold in 2023 is 50 thousand units.
Therefore, the potential loss of VAT revenue from EV car sales amounts to at leas
Rp 1.49 trillion.

Although the potential loss of VAT revenue is relatively small, it still warrants
caution. Especially if the adoption rate does not meet the Government's
expectations, this could trigger an extension of the incentive period and potentially
increase the fef VAT revenue from EV car sales activities.

4.7.3. Increase in Subsidies from Electric Motorcycle Purchase
Incentives

The policy incentive provided is a subsidy of Rp 7 million for each purchase of
electric battedgased motorcycles (EV motors). This policy is outlined in the
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Minister of IndustriRepublic of IndoneskRegulation Number 21 of 2023. This
means that for every purchase of 1 EV motor, the Government potentially bears an
additional subsidy expenditure burden of Rp 7 million.

The plan will incentivize one million new electric motorcycleTarittotal
budget required for this policy is Rp 7 trillion. Therefore, if realized, government
subsidy expenditures will increase by Rp 7 trillion until 2024.

DaHgeBetrteaN)] {gEdadounw :tettdasgof 3028B

=

)

= 4.9

[hd

5

5 21

K=

= . 00 00 00 00 00 00
Fo

2023 2024 2025 2026 2027 2028 2029 2030

SourceAnalysis of CORE Indonesi@23

Furthermore, if the subsidy value per vehicle is compared with the sales target o
EV motors set by the Kemenko Marves, a projection of a potential increase in
government subsidy expenditure per year untd&20Bé obtained. In 2023, with

a sales target of 300 thousand units of EV motors, the potential subsidy expenditure
is estimated to reach Rp 2.1 trillion. Meanwhile, in 2024, with a sales target of 700
thousand units of EV motors, the potential subsidpditxpe is estimated to

reach Rp 4.9 trillion.

In contrast to the incentive scheme provided for the purchase of EV cars, the
incentive for purchasing EV motors is a price discount of Rp 7 million per unit.
Until 2024, 1 million EV motors are designated to receive this incentive. Therefore,
this will lad to an increase in government expenditure on subsidy accounts by Rp
7 trillion.

JustEnergy Transition to Support Sustainable Economic Growth in Ind8esia | m



4.8. Impact of EV Adoption on Regional Economy and Finance

In addition to its national fiscal impact, EV adoption is estimated to affect the
regional economy and finances. The subsection below further explains this.

4.8.1. Potential Impact of Regional EV Adoption on
Manufacturing Industry

The accelerated adoption program of EVs can potentially increase investment flow
into the manufacturing sector. In Indonesia, the accelerated adoption program of
EVs is accompanied by the development of domestic industries aimed at reducing
the ownership costs of EVs. Ultimately, the development of domestic industries has
the potentiatio attract investment into the manufacturing sector.

One of the investments in the manufacturing sector related to EVs is the
construction of EV battery pack production facilities. In West Java, Hyundai
Motor Group officially commenced the construction of a battery pack factory in
May 2023. The factory, witproduction capacity of 21,000slétttery system
assemblies, is scheduled to operate in 2024 (Bisnis Indonesia, 2023).

Subsequently, this battery pack project will boost investmentesatimh The
investment value of this factory is estimated at US$60 million, or approximately
870 billion rupiah (at a rate of 14,500 IDR/USD). Meanwhile, the estimated
number of employees to be absorbed is around 150 (Bisnis Indonesia, 2023).

Presidential Regulatiddumber 55 of 201%ill support the accelerated EV
program by developing domestic EV industries. Therefore, this program has the
potential to enhance the development of manufacturing industries, which will also
lead to the creation of new job opportunities at the regiehal |

4.8.2. Potential Impact of Regional EV Adoption on Regional
Finance

The fiscal impact of the mass adoption of EV affects the Central Government and
the Regional Government. This is because regional government revenue include:
accounts related to the mass adoption of EVs. For example, the Motor Vehicle Fue
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Tax (PBBKB) is a tax related to conventional motor vehicle activities. The regional
Government receives PBBKB as a tax on the consumption of motor fuel (BBM).

Therefore, if there is a shift from conventional vehicles to EVs, BBM consumption

will decreasand revenue from PBBKB will also decline.

According to Law Number 34 of 2000, the PBBKB rate imposed on every liter of
fuel consumed by the public is 5% of thevpeelling price. According to Law
Number 1 of 2022, the PBBKB rate can be set at a maximum of 10%. Referring to
this regulation, tH@BBKB rate may vary between regions and types of vehicles.

The assumed PBBKB per liter can be calculated by multiplying the PBBKB rate
(assuming 5%) by the selling price before tax. Currently, the selling price of Pertalite
gasoline is around Rp 10,000. To find the selling price before tax, this price must
be reduoed by Value Added Tax (VAT) at 11% and PBBKB at 5%. Based on this

calculation, the amount of PBBKB for Pertalite gasoline is approximately Rp 431

per liter.
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In DKI Jakarta Province, the tax revenue from the PBBKB account amounted to
Rp1.35 trillion in 2022. Meanwhile, the total Regional Original Revenue (PAD)
for the same year reached Rp55.66 trillion. This indicates that the proportion of
revenue from the PRB account to the total PAD stood at 2.42%. Assuming all
vehicles in DKI Jakarta transition to EV, the potential loss of tax revenue from the
PBBKB accoumpuld reach up 5% of the total PAD.
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Furthermore, considering the targeted adoption of EV motorcycles and cars by the
Kemenko Marves, a potential decline in revenue from the PBBKB account in DKI
Jakarta Province can be projected. Initially, it is necessary to estimate the portion ©
the natimal adoption target that would take place in DKI Jakarta. The assumption
made is that the proportion of the national EV adoption target realized in DKI
Jakarta is proportionate to the number of charging station locations in DKI Jakarta
compared to the tétaumber of charging station locations nationwide. According

to the latest data from Enhancing Readar¢le Transition To Electric Vehicle

In Indonesia (ENTREN2023) the proportion of charging station locations in

DKI Jakarta to the total nationwide is 19.87%.
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Thesales target assumptions for EV motorcycles and cars in DKI Jakarta Province
were derivedased on the above assumptiBXYsmotorcycle adoption in DKI

Jakarta 2030 is assumed to sracind2.56 million units. Meanwhile, EV car
adoption in DKI Jakarta until 2030 is assumed t@reant390 thousand units.

Based on the assumptions above regarding EV motorcycle and car adoption in DKI
Jakarta, the extent of lost fuel consumption and its consequent impact on revenue

m 90| Just Energy Transition to Support Sustainable Economic Growth in Indones




loss in the PBBKB account can be forecasted. Analogous assumptions, as discuss
in Chapter 2 are retained to ascertain the magnitude of lost fuel consumption.
Subsequently, this lost fuel consumption (measured in liters) is multiplied by the
PBBKB rate per liter of fuel to yield the potential decline in revenue from the
PBBKB account annually.
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Based on the calculations above, the potential decrease in tax revenue from th
PBBKB account in DKI Jakarta Provmicgntescalate alongside the uptick in EV
motorcycle adoption. In 2023, the potential loss of PBBKB revenue stemming
from EV motorcycle adoption amounteldpd.89 billion. By 2030, the projected
shortfall in PBBKB tax revenue in DKI Jakarta Province is estimasslitalbe

Rp 1.1 trillion.

Regarding EV car adoption, there is also the potential for tax revenue loss from the
PBBKB account in DKI Jakarta. By 2023, this anticipated loss amdimted to
6.47 billion. Looking ahead to 2030, the estimated decline in PBBKB tax revenue
in DKI Jakarta due to EV car adoption is projected to eseatatedd[834.1

billion.
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From the various elaborations above, it can be deduced that adopting EV
motorcycles and cars undeniably precipitates a decline in tax revenue from the
PBBKB account. In DKI Jakarta, PBBKB contributes approxirtaiély @ its

regional original income. & prospective loss of PBBKB revenue in DKI Jakarta
owing to the adoption of EV motorcycles and cars until 2030 is anticipated to reach
Rp 1.93 trillion.

4.8.3. Potential Decrease in Revenue from the BBNKB Account

In addition to PBBKB, the acceleration of the EV program also holds the potential
to diminish revenue for local governments through the Motor Vehicle Ownership
Transfer Fee (BBNKB) account. BBNKB constitutes a tax tied to motor vehicle
transactions. Thigdine stems from the swift implementation of the EV program

in certain regions and policies exempting BBNKB for each EV purchase.

For example, in DKI Jakarta Province, a BBNKB exemption policy for every EV
purchase has been instituted. This directive is outlibi€dJakartasovernor
Regulation Number 3 of 2020. Under this regulation, the BBNKB exemption will
be extended from 2020 to 2024. Consequently, from 2023 until 2024, the
government foregoes BBNKB tax revenue from EV transactions.

The BBNKB tariff for a single motor vehicle in DKI Jakarta is 12.5%. This tariff
amount is obtained by multiplying the rate by the motor vehicle's market value.
Therefore, in scenarios involving the adoption of EV cars and motorcycles, the
potential lossfaax revenue from the BBNKB account can be computed by
multiplying the BBNKB tariff by the NJKB of EV motorcycles and cars (DKI
Jakarta Provincial Regulafiumber6 of 2019).

According to the Regulation of the Minister of Home Affairs of the Republic of
Indonesia Number 6 of 2023, the EV motorcycle brand Selis Go Plus has an NJKB
of Rp 27.5 million(Rayanti, 2023)By multiplying this NJKB by the BBNKB

tariff, an assumption of the BBNKB amount for a single EV motorcycle is derived,
totaling Rp 3,4375 millioBonsequently, it can be inferred that for each sale of an
EV motorcycle in DKI Jakarta, the government potentially forfeits BBNKB tax
revenue amounting to Rp 3,4375 million.
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Meanwhile, the NJKB for the Wuling Air EV Long Range EV car is Rp 190
million. Multiplying this selling price by the BBNKB tariff yields an estimated
BBNKB amount for an EV car of Rp 23.75 million. This implies that for each sale
of an EV car in DKI Jakarthe government stands to lose BBNKB tax revenue
amounting to Rp 23.75 million. However, it is essential to note that calculating the
BBNKB for cars of different brands may result in significantly highewkalbes

also means a higher potential {@BNKB tax revenue

Furthermore, building on the assumed BBNKB amounts for EV motorcycles and
cars, the potential loss of BBNKB tax revenue in DKI Jakarta can be projected base
on the previously established sales targets for EVs in the region. This projectior
involves multiying the sales targets for EV motorcycles and cars in DKI Jakarta
by the respective BBNKB amounts per motorcycle and car.
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Based on the calculations aboveoteatial loss of BBNKB tax revenue in DKI
Jakarta Province due to adopting EV motorcycles is projected to occur only until
2024. This is attributed to the fact that the BBNKB exemption policy is effective
only until 2024. In aggregate (for 2023 and 2024);ojected loss of BBNKB
revenue from adopting EV motorcycles is estimated to reach Rp 687 billion.

Similar to previous projections, the potential loss of BBNKB tax revenue resulting
from the adoption of EV cars is also forecasted to extend only until 2024. In total
(for 2023 and 2024), the projected loss of BBNKB revenue due to adopting EV cars
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is estimated at Rp 702 billion. This figure surpasses the potential loss of BBNKB
revenue from adopting EV motorcycles. This discrepancy arises from the fact that
BBNKB calculations hinge on vehicle selling prices, with cars commanding
considerably highprices.

Building on the elucidation above, adopting EV motorcycles and cars can also
precipitate a decline in BBNKB tax revenue. DKI Jakarta, one of the provinces
implementing BBNKB exemption policies for EV purchases, faces the potential
revenue loss from the BEBI account, estimated to reach Rp 1.38 trillion.
Furthermore, the Jakarta Provincial Government's plan to waive motor vehicle tax
(PKB) also carries the potential to exacerbate this revenue shortfall.

4.9. Challenges of EV Adoption

Previous chapters have explained the accelerated EV plan and its potentia
implications for the local economy and finances. However, it is important to note
that some of thgotential impacts outlined earlier rely on government targets. If
these targets are unmet, the resulting impacts may be less significant than
anticipated.
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By June 2023, the total adoption of EV cars in Indonesia has reached 19,644 units
However, this figure merely represents 39.2% of the annual target for 2023. Despite
utilizing midyear data, this trend warrants vigilance as it signifies a sluggish rate of
EV car adoption in the country.

On the other hand, data from the Ministry of Energy and Mineral Resources
(ESDM)on Rahayu & lka (202&veals that as of May 2023, the adoption of EV
motorcycles in Indonesia has reached 47,710 units. However, this achievement
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represents a mere 15.9% of the adoption target set for 2023. These figures fa
significantly short of the targets established by the Kemenko Marves.

The government has endeavored to boost EV adoption through Presidential
InstructionNumber7 of 2022, which mandates using EVs as official vehicles for
both Central and Regional Governments. However, this initiative has yet to
significantly expedite EV adoption, as it remains voluntary and contingent upon
the budgetary capacities of individegibnal governments. Even the proposed
procurement of EV cars by the Jakarta Provincial Government in 2023 amounted
to only 24 unit@Pemprov DKI Jakarta, 2023b)

Based on these conditions, it is evident that the process of EV adoption in Indonesic
needs to catch up to the established targets. This shortfall may be attributed to
overly ambitious targets or insufficient incentivizing policies, resulting in
suboptimahdoption rates. Consequently, Indonesia could benefit from studying
other countries implementing effective policies to accelerate EV adoption within
their territories.

4.10. Learn from other Countries

Governments require a suite ofevafted policies to accelerate the adoption of
EVs in developing countries. However, policies implementelyaiced
economies cannot be directly applied to developing ones, given the latter's
comparatively lower fiscal capacities.

One policy recommendation for developing countries is to avdidcaligh

burden vehicle subsidy policies. A study estimated that 13 surveyed countries
collectively spent approximately 623 trillion IDR (at an exchange rate of 14,500
IDR/USD) on EV purchasincentives (BriceBmrmendia, 2023). For example,
Colombia waived a 19% sales tax and a 35% import tariff for EV purposes. Thes
policies, though, impose a substantial fiscal burden and are unsuitable for middle
to lowsincome countries.

Conversely, developing countries can adopiefuedl policies to expedite EV
adoption. Examples include stringent vehicle emission standards, carbon taxation
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or even prohibiting the sale of-hasded vehicles. These policies are perceived to
carry relatively lower fiscal burdens compared to direct purchase incentives.

In Colombia, carbon taxation has proven more effective in reducing CO2
emissions than reductions in sales taxes and import tariffs on EVs. This strategy ca
incentivize consumers to switch to vehicles with lower emissions (Callejas et al.
2021). With EV mtions available, this policy is expected to broaden consumer
choices, encouraging the consideration of vehicle substitution with EVs
(Riyandanu, 2022)

Conversely, in 2020, the UK successfully increased the market share of EV sale
following the announcement of a ban on the sale of petrol and diesel vehicles by
2030. This ban is outlined in "The Ten Point Plan for a Green Industrial
Revolution'(HM Government, 2020)o expedite the transition to zemntission

vehicles, the UK government committed to ending the sale of petrol and diesel
vehicles by 2030.

DaHg®bRonte {ZNotb c?PX%X {NjykduB3 :2 O0ONo
229 229

Announcement of Ban on — - a» a»
Sales of ICE Cars in 2030

107,
14 18 26 3.2,I
s = e = U0 =

2016 2017 2018 2019 2020 2021 2022 2023

NN
o o

% of New Sales
B R
o u o v

I BEV PHEV e» e» e Total of EV

*Hybrids are not included
Source: Zapmap023
As evidenced by tfigureabove, the market share of new EV car sales surged to

10.7% following the prohibition of ICE car sales. This substantial increase is
remarkable, considering the market share stood at a mere 3.2% in 2019. Reflectin
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on this scenario, this initiative is also deemed more efficacious in expediting EV
adoption.

As a developing nation, Indonesia can heed the recommendations above to prope
its EV adoption acceleration program. Based on the cases of Colombia and the UK
leveraging fuekeutral policy instruments is anticipated to facilitate EV adoption

in Indonesiavithout imposing heavier fiscal burdens.

4.11. Conclusion

The accelerated implementation of the EV program, initiated through Presidential
Regulation Nmber55 of 2019, could significantly impact the national economy

by spurring investment in manufacturing, shifting labor markets, developing EV
infrastructure, reducing fuel use, and boosting electricity sector consumption and
income. It may also affect céniavernment finances through fuel subsidy
savings, lower VAT revenue from EV purchase incentives, and increased subsidie
for electric motorcycles. At thealolevel, fiscal impacts may include reduced
revenue from Motor Vehicle Fuel Tax and Motor Vehicle Acquisition Tax.

Nevertheless, thgpedited implementation of the EV program encounters various
challenges. For example, EV vehicles have comparatively higher costs thal
conventional fuel vehicles, challenges are associated with accessing charging stati
infrastructure for EV energy raeement, and there is a persistently low adoption

rate of EVs compared to the predefined targets. Thus, the Indonesian Government
needs to conduct evaluations to address these cHillenges.
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CHAPTER 5

A STUDY OF OPPORTUNITIES
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5.1. Introduction

This chapter will discuss the implementation of the Republic of Indonesia
Presidential InstructiorinpresRIl) Number 7 of 2022 on the Utilization of
Batterybased Electric Motor Vehio{B&EV/EV) as Operational and Personal
Transport Vehicles for Government Institutions at the Central and Regional
Levels. Through thlspres RINumber7 of 2022, the President instructs all
government leaders in Indonesia to accelerate the ad&Mias af alternative

to the current official vehicles, in line with the duties and authorities held by each
government entity. The targeted government leaders for this ingtakatien

the Ministers in the Indonesia Maju Cabinet, the Cabinet Secretary, the
Presidential Chief of Staff, the Attorney General of the Republic of Indonesia, the
Commander of the Indonesian National Army, the Chief of the Indonesian
National Police, theleads of NoiMinisterial Government Institutions, the
Leaders of State Institution Secretariats, the Governors, and the Regents/Mayors.

It is important to note that CORE Indonesia focuses its study on the instruction
given by the President to ktaister of Home Affairs, as explained in point 2,
with a special emphasis on:

1. Point 2a: Synchronizing regulations related to norms, standards, procedures,
and criteria for public service of local government to support the acceleration
of the implementation &V as operational and/or personal vehicles for
regional government agencies.

2. Point 2d: Encouraging regional governments to allocate in the Regional
Revenue and Expenditure Budget for the transition to the EMeof
operational and/or personal vehicles for regional government agencies and
providing supporting reasons to the Ministry of Home Affairs if there is still a
need for procuring official vehicles otherENan

Both points emphasize the importance of local government public service norms
and the allocation of the Regional Budget in accelerating the implementation of
EV as regional official vehicles. Therefore, in this study, CORE Indonesia
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calculates and analyzes the possible fdEMgmicurement according to each
region's capability.

Operational official vehicles are also within the scope of this Presidential
Instruction. However, the limited available data and the diversity of agencies
receiving operational official vehicles in each province make it challenging to
calculate their cent number.

52. OtoBttdaNAd DadéNj] ONeNéasnx

An indicator is needed to assess whether a region can procure new official vehicle
The indicator is the Regional Fiscal Capacity Index (IKFD). IKFD measures the
financial capacity of each region based on regional revenue minus certain
predetermined expitures and specific spendikgnienkeu2021). IKFD can

be categorized into five groups: very low, low, medium, high, and very high. Each
category is classified and differentiated into Provincial and District/City IKFD.

ENBMOE Y 02N) {é&Nj? B3 xPHaBtN) DadéN;

3 AR x Nt HF B3 x Nt H?} B3
xT HaBtNj DadeéN, AuoB2ateée A6adeoaéa
2foun ] BX O\ D6 o N O\ D6 ol Ay
] BX AN Hw e O\ AN & ¥ o O\
bt dagg AN pae O\ AN v Y O\
LaHZ AN & & ¥ 0O\ b a4 ¥ 0\
2 ou LaHZ O\ D6 b A O\ D6 b A

SourceKemenke 2021

Tableaboveshows the categorization of IKFD as determined by the Ministry of
Finance of the Republic of Indonékiemenkeu)These categories are used to
map each region's fiscal capacity at the provincial and district/city levels.

It should be noted that the IKFD values for the 34 provinces in Indonesia in 2021,
as shown in Figus2 range from 1.0 to 4.0. Referring to the categories B Table

the range from 1.0 to 4.0 indicates that the IKFD values for the 34 provinces in
Indonesia fall within the high (between 0.86 and 1.74) and very high (above 1.74)
categories. This means that all provinces in Indonesia at least possess a high financ
cgpability.
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DaHgbRNe B3 x?P HaBtN) DadéN; ONeNéaaux
Regional Fiscal Capacity Index for 2021

<16 16-22 22-28 28-34 W=34

SourceProcessed from Kemenkzoe 1

For further clarity, in addition to the figure above, the IKFD values per province
are also presented in Tadllm the appendix. This table revealdhbairovince

with the lowest IKFD score (1.0) is Bengkulu, indicating that, despite falling into
the category of provinces with high financial capability, Bengkulu has the lowest
fiscal capacity. Conversely, the province with the highest IKFD scaPajmid/est

(4.0), signifying that West Papua has the most robust fiscal capacity among all
provinces in Indonesia.

Although all regions in Indonesia have a high fiscal capacity, this alone does nof
guarantee a region's ability to procure new dlasttofficial vehicles. Another
indicator to consider is regionalreéince, which evaluates a region's capability

to seHfund governmental activities, development, and public services (Halim,
2013). This is measured using the Fiscal Decentralization Degree (DDF) indicator.
The DDF indicates the ratio of local revenue to total regional income (Zukhri,
2020). If a regi's local revenue significantly contributes to its total income, it
suggests it is more-sglnt and possesses a higher degree of decentralization
capability (Mahmudi, 2016).

ENEBWDB dEéN) ONeNéasu OLOFT OtatPoll

DadéN] 6FérteoNjaeNg 6F déeocoaeecaBt
A db A 2 on ] BX
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Source: Zkhri, 2020

The DDF value ranges from 0 to 100%. A higher value indicates greater regiona
selfreliance. Tabkbovepresents the DDF interval scale, with 'Very Low' as the
lowest and 'Excellent' as the highest categories. 'Very Low' signifies a region"
dependency on external income, whereas 'Excellent' implies a high level of region:
financial independence. Unlike tKFD values, where all Indonesian provinces

fall within the 'High' and 'Very High' categories, the DDF results display more
diversity.

DaHg®adeN; 6FPértesoNjaeNsaBt 6F Hotl

Fiscal Decentralization Degree in 2021

<18 18-29 l29-41 452 W=52

SourceProcessed from Kemenk2l1

Figureabovellustrates that some regions remain less financially independent, with
DDF values ranging frond @0%, such as West Papua (7%), Aceh (18%), Papua
(15%), and West Sulawesi (20%). Conversely, several regions exhibit high financi
independence, with DDRlues exceeding 50%, such as DKI Jakarta (63%), East
Kalimantan (60%), and Banten (60%).
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5.3. National Fiscal Capacity Mapping

As previously explained, a region's capacity to procure newasledtoficial

vehicles can be determined by its IKFD and DDF levels. To facilitate a
comprehensive review of these two indicators, a mapping between IKFD and DDF
is conducted. This mapgiis presented in a quadrant format, where the vertical
axis represents IKFD, and the horizontal axis represents the DDF, with the central
axis point being the median value between the IKFD and DDF.

The IKFD and DDF levels are examined to assess a region's capability to procur
official vehicles likeV. To simplify the review of these indicators, a mapping
between IKFD and DDF is conducted. This mapping is presented in a quadrant
format, with the vertical axis representing the IKFD, the horizontal axis
representing the DDF, and the central axis goesenting the median value of

IKFD and DDF.

Figure53 can be interpreted as follows: A higher region's vertical axis position
indicates a higher regional fiscal capacity. Meanwhile, the further a region is
positioned to the right, the higher its fiscal independence. Thus, the closer a regior
is to the topight quadrant, the more likely it is to prdevrefficial vehicles.

For instance, West Papua, Papua, North Kalimantan, Maluku, North Maluku, and
Aceh have relatively high fiscal or financial capabilities as they are located in the
uppermost region. However, they are not fiscally independent, as indicated by their
positionon the left side. On the other hand, Jambi, West Sumatra, South Sulawesi,
Lampung, and Bali, positioned on the right side, indicate good fiscal independence.
Yet, regarding fiscal capacity, these provinces are located in the lower region
suggesting thewve not fully reached their fiscal potential. Several provinces like
Bangka Belitung, West Sulawesi, East Nusa Tenggara, Gorontalo, Southeas
Sulawesi, Central Sulawesi, D.l. Yogyakarta, and Bengkulu are less advantageous
terms of both capability anscchl independence. Conversely, DKI Jakarta, West
Java, Central Java, East Java, Banten, East Kalimantan, Central Kalimantan, Sou
Kalimantan, West Kalimantan, North Sumatra, and Riau are provinces with
relatively good fiscal capability and independence.
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SourceProcessed from Kemenk2l1

Therefore, DKI Jakarta, West Java, Central Java, East Java, Banten, Eas
Kalimantan, Central Kalimantan, South Kalimantan, West Kalimantan, North
Sumatra, and Riau are some of the regions considered capable of providing nev
official vehicles in the formEdf. This study does not analyze all potentially viable
provinces. Still, only a few, such as DKI Jakarta and West Java, supplemented b
Bali, which, despite not having a very high fiscal capacity, received assistance ft
electric vehicle procurement fiiid G20 event in 2022. These three provinces
were also subjects of the previous study (fourth study), and it is expected that this
study (fifth study) will complement the findings of the previous one.

5.4. Budget Estimation for Official Vehicle Procurement

The budget estimate for official vehicle procurement for local government official
vehicles can be calculated using the data on the number of vehicles needed in ea
province. According to the Governor's Regulations in each province, this data can
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be estimated based on the categories of Civil Servants (ASN) who receive worl
facilities in the form of vehicles.

In addition to the number of vehicles, the Governor's Regulation also dictates the
type of vehicles obtained by the ASN, especialstimsed vehiclesinternal
combustion engine vehigl€EVs). Meanwhile, each province has not regulated
the category or type of EV for ASN. Therefore, the assumption for the type of
official vehicle in the form©Y for the three provinces is uniform, based on the
Ministry of Finance Lettei288/MK.06/2023 Kemenkepu2023).

The number of ASNs in each province is obtained from the Central Statistics
Agency of DKI Jakarta, Open Data of West Java (Jabar), and the Human Resource:
Development and Personnel Agency (BKPSDM) of Bali Province. Vehicle prices
are adjusted based on filata the ECatalog of the Government Goods/Services
Procurement Policy Institution (LKPP), especiallg Edfs and sonteVs.

The following sections explain detailed calculations for each province.
Additionally, the conversion pricel®EV to EV is obtained from PT Spora
Cahaya Indonesia (Spora EV), an Indonesian startup providing electric vehicle
conversion services.

5.4.1. DKI Jakarta Province

According to Jakarta Governor Regulation Number 119 of 2020, nine positions
are authorized to obtain individual official or official position vehicles. Each
position is held by a different number of ASNs, adjusted to the number of ASNs
recorded by the Ceal StatisticBureauBPS)of DKI Jakarta. Moreover, each
position is given a different vehicle type with specific capacities and specifications.

In DKI Jakarta, the government is expected to provide a minimum of 4,067 electric
official vehicles, including sedans, jeeps, minibuses, and motorcycles. From thi:
total requirement, the estimated budget needed for procuring individual/position
official véicles in DKI Jakarta can be calculated, through purchasing, leasing, or
conversion. The detailed budget estimates and comparisons can behdound in
followingtables.
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gagNeT O

» .| Vehicle Unit Total
Position  Quantity Type ~ Capacity PurchasePurchase , . o = Ren
(Maximum)  Price Cost r:fsarer Cost
(Million) | (Million) (Million) (Million)
G 1 Sedan 3000 cc |Rp 1.05¢ Rp 1.050 Rp 350 | Rp 350
ovenor 1 |deep 4200 cc |Rp 2.200 Rp 2.200 Rp 225 | Rp 225
Vice 1 Sedan 2500cc | Rp750| Rp 750 | Rp 350 | Rp 350
Governor 1 Jeep 3200 cc | Rp550| Rp550| Rp 225 | Rp 225
Regional 1 Sedaror 2700cc | Rp550| Rp550| Rp 350 | Rp 350
Secretary Jeep
Chairman of the 1 2700 cc | Rp550| Rp550| Rp350 | Rp 350
Regional Peopl Sedaror
Representative Jeep
Council
Vice Chairpersq 4 2500 cc | Rp 350 |Rp 1.400 Rp 225 | Rp 900
of the I?eglonal Sedaor
People's -
. Minibus
Representative
Council
Echelon | officig 0 2700cc | Rp550( RpO R 350 Rp O
other than the Sedaror
Regional Jeep
Secretary
Echelon Il 84 |Sedamr 2000 cc | Rp 350 Rp Rp 135 Rp
officials Minibus 29.400 11.340
Echelon 111 839 Minibus 1600 cc | Rp 220 Rp Rp 85 Rp
officials 184.580 71.315
Echelon IV 3134 200 cc Rp 18 R Rp 12 R
officials Motorcycle "7 semz| 47,608

Rp

_

277.442

SourceAnalysis of CORE Indonesi@23

Rp
123.013

EVs for official use are not yet fully available in Indonesia, meeting the capacity se
by the Ministry of Finandg€Vsin Indonesia have an average capacit§@kw
(Kemenperin2023). Howevekemenkewgets the official electric vehicle capacity
range between 5 to 250 kW. Therefore, the purchasepvisised in the table
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below are adjusted based on data from the Ld@RRog or estimated prices
circulated in the media if unavailable on the LKPP website.

ENEp; deag¢gNetd uoBégol it o bpdadapBo2f Kaé

Battery-Based Electric Vehicles

Unit
" Unit Total Total
Position Quantity V_?;;(;Ie Capacity Purchase Purchase Piiztliler Rental
Erice (_qut Year Qqst
(Million)  (Million) (Million) (Million)
1 Sedan 250 kW| Rp 1.180 Rp 1.180 Rp 400 Rp 400
Governor
1 |Jeep 250 kw| Rp850| Rp850| Rp 289 | Rp 289
) 1 |Sedan 250 kW| Rp 1.180 Rp 1.180 Rp 400 | Rp 400
Vice Governor
1 |Jeep 250 kW| Rp850| Rp850| Rp 289 | Rp 289
RegionaSecretal Sedan or
1 |Jeep 250 kW| Rp850| Rp850| Rp289 | Rp 289
Chairman of the
Regional People Sedan or
Representative Jeep
Council 1 250 kW| Rp 850 | Rp850| Rp289 | Rp 289
Vice Chairperso
of the I‘?’eglonal Sedan or
People's .
. Minibus
Representative
Council 4 215 kw| Rp 700 |Rp 2.800 Rp 289 | Rp 1.156
Echelon | official Sedan or
other than the Jeep
Regional Secret 0 250 kwW| Rp850| RpO Rp 289 Rp 0
Echelon Il officia| Se;dgn or
84  |Minibus 135 kW| Rp 700 |Rp 58.80( Rp 289 | Rp 24.27€
Echelon 1lI Minibus 120 kW Rp
officials 839 Rp 440 | 369.160| Rp 250 |Rp 209.75
Echelon IV Motorcycld
officials 3134 5kW | Rp25 |Rp78.35 Rp24 |Rp75.21€
Rp
Total 514.870 Rp312.354

Source: Analysis of CORE Indonesia, 2023

In the context of vehicle conversion in Indonesia, so far, the most common practice
of conversion is done on twieeled vehicles, namely motorcycles. Regarding the
conversion of fowwheeled vehicles, especially cars, not all institutions can do it
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easily due to the complexity of their battery systems, which could result in
substantial costs. Nevertheless, somgsthdve also taken steps to convert four
wheeled vehicles, with price estimates listed in the table below.

ENEysfdeagNer d 0Bde 3Bo 6ZF OBta2rodaBt

Conversion Cost

Quantity  Vehicle

Position (Unit) Type Um_t Conye_rsmn Toth_Cost
Price (Million) (Million)
1 Sedan Rp 450 Rp 450
Governor
1 Jeep Rp 450 Rp 450
) 1 Sedan Rp 450 Rp 450
Vice Governor
1 Jeep Rp 450 Rp 450
Regional Secretary 1 Sedan or Je Rp 450 Rp 450
Chairman of.the Reglqnal Peopl 1 Sedan or Je Rp 450 Rp 450
Representative Council
Vice Chairperson of the Regiong 4 Sedan or Rp 250 Rp 1,000
People's Representative Counci Minibus
Echelon | officials other than the| 0 Rp 450 -
) Sedan or Je
Regional Secretary
Echelon Il officials 84 St.ed.an or Rp 180 Rp 15,120
Minibus
Echelon Il officials 839 |Minibus Rp 180 Rp 151,020
Echelon 1V officials 3,134 |Motorcycle Rp 15 Rp 47,010

Total Rp 216,850

Source: Analysis of CORE Indonesia, 2023

In summary, the procurement costs for official vehiclesCB¥utland EVin

DKI Jakarta are shown in Table The conclusions drawn are as follows: The
procurement costs of electric official vehicles in Jakarta are 86% higher than thos
of fuetbasedsehicles. Additionally, Jakarta's rental expenses for official electric
vehicles are 13% higher thekbasedehicle purchases. However, the conversion
costs fronfuetbasedafficial vehicles to electric vehicles demonstrate an economic
advantage, with a 22% cost savings compared to purchisHgaseaehicles.
Moreover, based on detailed estimationgpthegment costs of official electric
vehicles in DKI Jakarta are only about 4% of the provincial Regional Capital
Expenditure BudgéAPBD).

ENEy&#Bté) gdaBt B3 6ZF uoBégotPgirte B3 h
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Description \ Total Cost (Millions)

) Buy Rp 277,442
Fuetbase&ehicle

Rent Rp 123,013

. . Buy Rp 514,870

Batterybased Electric Vehicle

Rent Rp 312,354
Conversion Costs Rp 216,850
Regional Capital Expenditure Budget (2022) Rp 12,923,900

SourceAnalysis of CORE Indonesia, 2023

In the discussion held by CORigonesiathe Department of Manpower,
Transmigration, and Energy of DKI Jakarta Province conveyed that several steps
have been taken to prodtiws as official vehicles in Jakarta. One of these steps is
a proposal from Jakarta's Regional Asset Management Agency (BPAD) to amena
Governor Regulatiddumber119 of 2020 regarding the Management of Official
Vehicles to accommodate the procurement oEVes&dditionally, the Jakarta
Manpower Department is finalizing the Regional Energy GendRUER)

which inclues the target populatiorEs in Jakarta to be 10% of all vehicles by
2030. Meanwhile, the targeted percentays oy 2050 is 7B%.

However, the Jakarta Manpower Department also highlighted the numerous
challenges Jakarta faces in implemeRting necessitating a petldyen
approach. Challenges include those encountered in 2023, where funds were
allocated to construct Electric Vehicle Charging Stations at the city hall for official
vehicle use. However, this plan was delayed due to thecgosteacture, &
procurement falls under the jurisdiction of the asset management agency.
Meanwhile, the asset management agency hessraoeiyed clear regulations
regardindeV acquisition from the governm@é¢mprov DKI Jakarta, 2023)

Hence, to address this issue, the ministry needs to provide guidelines in the form o
norm certainty, standards, procedures, and criteria (NSPK) for dedadiag

official vehicles. Economically, the cost of proEdimsgtill exceeds the standard

for official vehicle provisions set in the governor's regulation. Furthermore, a study
on the maintenanceE¥s posprovision is also required.

The governor has briefly discussed the procureEénfaf official use, but top
down support from the Ministry of Home Affairs is also necessary for the
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Provincial Government. Meanwhile, in terms of regional capability, the Jakarta
Manpower Department states that DKI Jakarta Province has the opportunity to
make purchases to prowds as official vehicles.

5.4.2. WestJava Province

According to the provisions of West Java Governor Regulation Number 27 of
2018, eight positions are eligible for official vehicle facilities. Based on the number
of ASN in West Java Province in the Jabar Opéa@&approximately 1,482
individuals are entitled to these vehicle facilities, which can be sedans, jeeps, mil
buses, or motorcycles.

Following &blespresent the cost analysis for procuring official vehicles in West Java
Province in more detail. The assumptions used for price estimates are the same
those in Jakarta Province.

ENEyWdeagNGeGPd 0Bde 3Bo PFGENMBBEGANET Reé ZB

Fuelbasedvehicle

Unit

» _ Vehicle Unit Total Rental Total
Position Quantity Type  Capacity Purchase Purchase Price Per Rental
P.r?ce (.:(.)St Year (.:(.)St
(Million)  (Million) (Million) (Million)
G 1 Sedan 3000 cq Rp 1,050 Rp 1,050 Rp 350 | Rp 350
overnor 1 Jeep 4200 cd Rp 2,200 Rp 2,200 Rp 225 | Rp 225
. 1 Sedan 2500cq Rp 750 | Rp750 Rp 350 | Rp 350
Vice Governor
1 Jeep 3200 cq Rp 550 | Rp 550 Rp 225 | Rp 225
Top Executive Sedan or
Position 1 Jeep 2700cd Rp550| Rp550 | Rp225 | Rp 225
Chairman of the
Regional People Sedan or
Representative Jeep
Council 1 2700cd Rp550| Rp550 | Rp225 | Rp 225
Vice Chairperso
of the I?eglonal Sedan or
People's S
. Minibus
Representative
Council 4 2500 cq Rp 350 | Rpl,400| Rp 225 | Rp 900
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Fuelbasedvehicle

. Unit
Vilkitele Unit Total Rental Total
Type Capacit Purchase Purchase Price Per Rental
pacity Price Cost vear Cost
(Million) ~ (Million) (Million) (Million)

Position Quantity

Sedan or

Echelonliofficia 47 IMinibus | 2000 cd Rp 220 | Rp 10,344 Rp 135 | Rp 6,345

Echelon 1lI Minibus

officials 370 1600 cd Rp220 | Rp 81,400 Rp 135 |Rp 49,95
Echelon IV Motorcycld

officials 1055 250cc| Rp18 |Rp 18,990 Rp12 |Rp 12,66

Total Rp117,78( Rp 71,45
SourceAnalysis of CORE Indonesi@23

ENEywwdeagNGgt dudBEgoBBbteZB3 T de ZN2N : |

Battery-based Electric Vehicle

Unit

" . Vehicle Unit Total Total
Position Quantity Rental
Type .. Purchase Purchase _ . Rental
Capacity . Price Per
Price Cost Year Cost
(Million)  (Million) (Million) (Million)

Governor 1 Sedan 250 kW| Rp 1,180 Rp 1,180 Rp 400 | Rp 400

1 |Jeep 250 kW| Rp 850 | Rp850| Rp289 | Rp 289

; 1 Sedan 250 kW| Rp 1,180 Rp 1,180 Rp 400 | Rp 400

Vice Governor

1 |Jeep 250 kW| Rp 850 | Rp850| Rp289 | Rp 289
Top Executive Sedan or
Position 1 |Jeep 250 kW| Rp850| Rp850| Rp289 | Rp 289
Chairman of the
Regional People’ Sedan or
Representative Jeep
Council 1 250 kwW| Rp 850 | Rp850| Rp289 | Rp 289
Vice Chairperson
of the I?eglonal Sedan or
People's S

. Minibus

Representative
Council 4 215 kwW| Rp 700 | Rp2,800] Rp 289 |Rp 1,156
Echelon Il official Sedan or

47 |Minibus | 135 kW| Rp 700 |[Rp 32,90( Rp 289 |Rp 13,58

JustEnergy Transition to Support Sustainable Economic Growth in Inddddsia | m



Battery-based Electric Vehicle

. Unit
" . Vehicle Unit Total " Total
Position Quantity Rental
Type Capacit Purchase Purchase Price Per Rental
PACY price Cost Cost

(Mﬁg;) (Million)

(Million) ~ (Million)

Source: Analysis of CORE Indonesia, 2023

ENEyefrdeagNeP d 0Bde 3Bo 6ZF OBta2rodaBt

\ Conversion Cost
Unit Conversion Total Cost
Price (Million) (Million)

Quantity  Vehicle
(Unit) Type

Position

1 Sedan Rp 450 Rp 450
Governor
1 Jeep Rp 450 Rp 450
) 1 Sedan Rp 450 Rp 450
Vice Governor
1 Jeep Rp 450 Rp 450
Top Executive Position 1 Sedan or Je Rp 450 Rp 450
Chairman of the Regiorigople's Sedan or Je
Representative Council 1 Rp 450 Rp450
Vice Chairperson of the Regiong Sedan or
People's Representative Counci 4 Minibus Rp 250 Rp 1,000
-~ Sedan or
Echelon Il officials 47 |Minibus Rp 180 Rp 8,460
Echelon 11l officials 370 |[Minibus Rp 180 Rp 66,600
Echelon IV officials 1055 |Motorcycle Rp 15 Rp15,825

Total Rp 94,585

Source: Analysis of CORE Indonesia, 2023

The summaryf the findings abovgpresented in the table below. For West Java
Province, the procurement cost of electric official vehicles is 96% higher than that
of fuetbasedehicles. The rental cost of electric official vehicles in West Java is also
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14% higher than that of ndéuwelbasedofficial vehicles. Nevertheless, the
conversion cost fafetbaseafficial vehicles to electric vehicles proves to be more
economical, with a cost difference of 20% compared to purchdsigidpased

vehicles. In addition, the estimated cost of purchasing electric official vehicles in
West Java reaches 9% of th&kegadnal Capital Expenditure Budget

ENE)4&Bté) gdaBt B3 6ZF uoBégot¢tte B3 h

Description Total Cost (Million)

. Buy Rp 117,780
Fuetbase&ehicle
Rent Rp 71,455
. . Buy Rp 230,635
Batterybased Electric Vehicle
Rent Rp 134,515
Conversion Costs Rp 94,585
Regional Capital Expenditure Budget (2022) Rp 2,479,640

SourceAnalysis o£EORE Indonesij2023

In discussions with CORE Indonesia, the West Java Regional Development
Planning AgencBéppeda Jab@023) highlighted that there are currently 1,492
electric public vehicles in West Java. Howevetalzagey General Electric
Vehicle Charging Stations (SPKLU) are not yet available in smaller areas across tt
province. Most EV charging stations areentmated in major cities in the
northern region of West Java due to the higher population density compared to the
southern region. Presently, West Jatd &3/ charging stations, including 11
fastcharging stations. To address this, West Java Province requires a roadmap fc
developing EV charging stations.

5.4.3. Bali Province

Bali Province has no gubernatorial regulation governing the eligible positions for
receiving official vehicle facilities. Therefore, it is assumed that the criteria for
positions entitled to electric vehicle facilities in Bali Province refer to thagegulat
outlined in Jakarta Provincial Regulatiomber119 of 2020. Additionally, cost
calculations for purchasing and rerftiegbasedand EVs and the conversion
process are assumed to align with the prices established in the context of Jakar
ProvinceFurther details can be fountbifowing tables
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. Unit
. Unit Total Total
" . Vehicle
Position Quantity .| Purchase Purchase _ . Rental
Type |Capacity . Price Per
Price Cost ar Cost
Million) | (Million Million
( ) ) (Million) ( )
1 |Sedan 3000 cc| Rp 1,050 Rp1,050| Rp 350 | Rp350
Governor
1 |Jeep 4200 cc| Rp 2,200 Rp2,200| Rp 225 | Rp225
. 1 |[Sedan 2500 cc| Rp 750 | Rp750 | Rp 350 | Rp350
Vice Governor P P P P
1 Jeep 3200 cc| Rp550| Rp550 | Rp 225 | Rp225
Top Executive Sedan or
Position 1 |Jeep 2700 cc| Rp 550 | Rp550 | Rp 225 | Rp225
Chairman of the
Regional People Sedan or
Representative Jeep
Council 1 2700 cc| Rp 550 | Rp550 | Rp 225 | Rp225
ViceChairperson
of the Regional
g Sedan or
People's -
. Minibus
Representative
Council 3 2500 cc| Rp 350 | Rp1,050| Rp 225 | Rp675
- Sedan or
Echelon 1l officia| -
41  |Minibus 2000 cc| Rp 220 | Rp9,020| Rp 135 | Rp5,535
Echelon 111 .
. Minibus
officials 229 1600 cc| Rp 220 |Rp50,38¢ Rp 135 |Rp30,914
Echelon IV
Motorcycle
officials 250cc| Rp18 | Rp4,536| Rp 12 | Rp3,024
Total Rp70,63E Rp 41,74

*Estimations

SourceAnalysis of CORE Indonesi@23
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Battery-based Electric Vehicle

" . i Unit Total unit Total
Position Rental
Purchase Purchase _ . Rental
. Price Per
Price Cost Year Cost
(Million)  (Million) (Million) (Million)
Governor 1 Sedan 250 kW | Rp 1,180 Rp 1,180 Rp 400 | Rp 400
1 |Jeep 250 kW | Rp850| Rp850| Rp289 | Rp 289
; 1 Sedan 250 kW | Rp 1,180 Rp 1,180 Rp 400 | Rp 400
Vice Governor
1 |Jeep 250 kW | Rp850| Rp850| Rp289 | Rp 289
Top Executive Sedan or
Position 1 Jeep 250 kW | Rp850| Rp850| Rp289 | Rp 289
Chairman of the
Regional People Sedan or
Representative Jeep
Council 1 250 kW | Rp850| Rp850| Rp289 | Rp 289
Vice Chairpersor
of the I‘?’eglonal Sedan or
People's S
. Minibus
Representative
Council 3 215kW| Rp 700 | Rp 2,100 Rp 289 | Rp867
Echelon 1l official Sedan or
41  |Minibus 135 kW | Rp 700 |[Rp 28,70( Rp 289 |Rp 11,84
Echelon 1lI . Rp
- Minibus
officials 229 120 kW | Rp 440 | 100,760, Rp 250 |Rp 57,25
Echelon IV Motorcvcle
officials 252 4 5 kW Rp 25 [Rp 6,300 Rp?24 |Rp 6,049

Rp
Total 143,620 Rp 77,97|

*Estimations
SourceAnalysis of CORE Indonesia, 2023
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Conversion Cost

Position Quan_tlty Vehicle Type it . Total Cost
(Unit) Conversion (Million)
Price (Million)
1 Sedan Rp 450 Rp 450
Governor
1 Jeep Rp 450 Rp 450
) 1 Sedan Rp 450 Rp 450
Vice Governor
1 Jeep Rp 450 Rp 450
Top Executive Position 1 Sedan or Jeep Rp 450 Rp 450
Chairman of the Region
People'Representative Sedan or Jeep
Council 1 Rp 450 Rp 450
Vice Chairperson of the
Regional People's Sedan or Minibus
Representative Council 3 Rp 250 Rp 750
Echelon Il officials 41  |Sedan or Minibus Rp 180 Rp 7,380
Echelon Il officials 229 |Minibus Rp 180 Rp 41,220
Echelon IV officials 252 |Motorcycle Rp 15 Rp 3,780

Total Rp 55,830

SourceAnalysis of CORE Indonesia, 2023

The conclusion regarding the procurement of official electric vehicles for Bali
Provincesas followsThe cost of acquiring official electric vehicles in Bali is 103%
higher than acquiring néuetbasedfficial vehicles. The rental cost of electric
official vehicles in Bali is slightly higher, approximately 10% more expensive thar
acquiringfuetbasedvehicles. However, the conversion cost finlekbased

vehicles to electric ones presents an economic advantage with a 21% lowe
difference than the cost of acquiringfoekbasedehicles. Additionally, based

on the estimation results, it is evidentthieaprocurement cost thfe electric

official vehicles in Bali constitutes 16% of the total Provincial Capital Expenditure
Budget which is quite a big portion
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Description Total Cost (Million) ‘
. Buy Rp 70,636
Fuetbase&ehicle
Rent Rp 41,749
Bu Rp 143,620
Batterybased Electric Vehicle Y P
Rent Rp 77,970
Conversion Costs Rp 55,830
Regional Capital Expenditure Budget (2022) Rp 878,270

Source: Analysis@ORE Indonesia, 2023

The head of the Bali Provincial Transportation A@ieistyib Balistated in the

CORE Indonesia d  2@8) thdt Bali Province has been incorporating official
electric vehicles since 2021, primarily focuding-atheeled vehicles. However,

Bali Province's sslifficiency level in meeting the demand for electric official
vehicles still lags far behind that of DKI Jakarta Province. To compare the
estimation results from the three provi{seeable beloyv

ENBEya#BgdeNoNsa2r {gggNowu B3z £ZoP?P

Cost Changes

Description :
Jakarta Jawa Barat \ Bali

BuyingEVs instead dfietbasedehicles Pricier by86% | Pricier by 969 Pricier by 103

RentingEVs instead dfiekbasedehicles | Pricier by 13%9 Pricier by 149 Pricier by 109

Converting vehicles instead of buiyiag

basedehicles

Total cost of buyingVs compared fbotal

Regional Capital Expenditiedget

Number of State Civil Servants 4,067 persong 1,482 persong 531 persons
SourceAnalysis of CORE Indonesia, 2023

Cheaper by 224 Cheaper by 20{Cheaper bg219

4% 9% 16%

The table above shows alternative procurement options for official vehicles beside:
fuetbasedehicles. Although the number of civil servants in the province of Bali is
the lowest, the cost of purchasing electric official vehicles in Bali is higher than in
Jakarta and West Java. When considering renting official electric vehicles, West Ja
Provirce has a higher cost difference than Jakarta and Bali. On average, convertin
fuetbasedfficial vehicles to electric ones requires a more economical cost in DKI
Jakarta Province, West Java, and Bali than buyirfgeHsgedvehicles.
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However, it should be noted that aspects such as the availability of experts,
equipment, and the level of difficulty of conversion fotypacbfvehicle in
Indonesia also affect the total conversion cost. As additional information, the ratio
of the cost of purchasing electric official vehicles to the total capital expenditure of
DKI Jakarta Province is the lowest compared to Bali and Westidees. Prov

5.5.  Electric Vehicle Ecosystem Need in Region

One of the considerations of the Indonesian government in promoting the
adoption ofEVs in Indonesia is to reduce the high demand and dependency on
fossil fuels in the transportation sector. In the context oEVsimg official
vehicles, it is expected that by emplayings official vehicles, the transportation
sector's reliance on fossil fuels can be reduced. Additionally, by &brasing
official vehicles, government spending on fuel for official vehicles is hoped to
decrease. With the contitypaicreasing price of fossil fuels, the adoptits of

is regarded as a preferable option given the lower enerdsMsostengfared to

fossil fuels.

ENBYsTEY o Fu 0B:d® dDEENEF ZB & T d

{E uoaeéetv et 0Bde 6B £oN2t | 6]
ENdB)] at? AdxerevMeaav] xe beNeas
cJTéeoaé AFExe HYeAaM xe ¥V vséq
cJTéeoaé Ayxe vrvMeaAaM xe HANbHsA
ct?PoHu {Bgdquoaé? wetro/0Bde 6B £oN2F¥) @2ZF
Source: Analysis of CORE Indonesia, 2023

In table aboyeat can be observed that the cost per liter of Pertamax gasoline is
higher compared to the cost per kVi#V/sf With the same distance covered by 1

liter of gasoline equivalent to 1.2 k\W\Gfthe cost expended Edf energy is

4.2 times cheaper than the cost of gasoline vehicle energy when using SPKLU an
6.6 times cheaper when using private charging. Given this significant difference in
energy costs, adoptiygs for official use can be considered a suitable option to
reduce the energy expenses cbbffehicles.
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5.5.1. Existing Charging Stations and Growth Targets

Despite cheaper energy costs, the adoptiBsofequires comprehensive
infrastructure development. As a relatively new technology in Indonesia, building
supporting infrastructure f&\/s across various regions entails significant costs
and efforts. With ambitioE% adoption targets, the development of a nagsive
supporting ecosystem is also needed to anticipate achieving these targets.

DaHgo®d ! dBescaBt £NoHFPe at OLOBELT

20
14.87
215 1153
) 8.65
5 10 o 6.12
= 4.04
s 5 115 2.42
0 | -

2024 2025 2026 2027 2028 2029 2030
Source: Kemenkbdarves2023

The Indonesian Government aims to adopt 14.87 midoy 2030. Achieving

this substantial adoption target necessitates a sizable supporting ecosysten
According to the IEA2023), an ideal ratio of BV to 10 charging stations is
recommended. With the existing humbg&WVsfin Indonesia, this translates to a

need for 8,152 charging stations. Presently, only around 842 SPKLU are
operational in Indonesia, which falls far short of the ideal ratio. Even compared to
the considerable number of gas stations totaling 6, 7@euaitsina, 2023his

figure remains inadequate to accommodate the EXigtoygulation.

DaHgo 3BY?T éstd® wgNtsesaseu B3z {u\]! at
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SourceProcessed frofemenkdarves2023

With the target adoptionBYs reaching 14.87 million units by 2030, an estimated
1,487 million EV charging stations are needed to meet the demand for EV charging
infrastructure by 203Bigure 5@lustrates that if the development of EV charging
infrastructure continues along the current trend, there will only be approximately
77,000 SPKLU by 2030. This falls significantly short of the ideal condition,
necessitating additional efforts to budt supporting infrastructure.

Out of the 842 operational SPKLU in Indonesia, the majority are still owned or
built by the Government. According to data ENHTREYV (2023) only DKI

Jakarta has most of SPKLU owned by private entities. In contrast, SPKLU in other
areas is still owned by the Government oO8tagl Enterprises. This presents

an opportunity for private entities to invest in developirsupdrting
infrastricture across various regions in Indonesia.

5.5.2. Investment SPKLU and the Electricity Supply itndonesia

ENByffu\ ]! Oretdegite 0Bded at OLD

JtéeoaéN] ONY ]BéNga 0Bdag! ted e
bt dag¢g @zZNoHatH #e|hgedBBo Xe Yol
b*dag¢ e€ZNoHatH wae | OLOBBO Xe v&bY]
DNde éZNoHatH 42 nlhgedBBo Xe &334
DNde éZNoHatH &3 n|OtdBBo XxXe &v¢
' gNMe @ZNoHatH | hgedBBo Xe b9 a4
') aNNe &ZNoHatH | OLO BB Xe b9 aas

SourceAnshorj 2022
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According to PLN data Anshori (2022)the investment cost 8PKLU in
Indonesia ranges from Rp389.4 million to Rp1.056 billion. This cost is determined
by the capacity and power charging capability of the SPKLU to be installed. It is
considered cheaper than constructing Gas Stations for fossil fuel vehicles, with ar
investment cost ranging from Rp1 billion to Rp6 billion (Pertamina, 2023). With
opportunities for private sector investment in SPKLU construction, it is hoped that
this will meet the demand for charging infrastructure, which is currently deemed
insufficient to meet present and future needs.

ENBEysy P écoaéaseu ! 2Naj NEaj aeun at e
Number 0’;‘325;;' Total
of Official Motorevel Additiona
Unused Cars o 4 |
: Prpduct Usage Surpll_Js multiplied multiplied Electr_lcny
Province ion Electric = by Annual Requirem
(GWh) . . by Annual
(GWh) ity Electricity Electricit ents for
(GWh)  Consumpt Y Official
. Consumpt )
ion ion Vehicles
(GWh) (GWh) (GWh)
UID Greater 37,448.7| 33,949.
Jakarta 6 72 3,499.04 1.68 1.15 2.83
UID West Java| 60’(2)09'7 55:‘35827. 4,682.32 0.77 0.39 1.15
UID Bali 5,695.85 5’3570'9 324.9 0.5 0.09 0.6

SourceKemenko Marves, 20PN, 2023

Regarding electricity availability, most regions in Indonesia are deemed to have
sufficient electrical capacity to support the adoptdrspboth for personal and

official use. Analyzing the three selected provinces from the previous calculations,
the total additional electricity demand for these areas can still be accommodated b
the surplus electricity consumed in those regions. Rédetalylg aboveit is

evident that with the projected adoptidE\& meeting the government's targets,

the existing electricity capacity can still accommodate the increased demand cause
by the adoption &Vs.
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5.5.3. EV Infrastructure Challenges in Indonesia

AlthoughEV adoption has advantages, it faces challenges, particularly regarding
supporting infrastructure. As previously explained, Indonesia's current number of
SPKLU is considered insufficient to accommodate efstsngResearch
conducted by IESR identified limited SPKLU availability as the primary obstacle
to EVadoption in Indonesia (IESR, 2023).

DaHag® Koo akloddBeeBa Bt A A

Difficult to Find SPKLU . 71.2%
Expensive Price I 62.0%
Limited Driving Range I 52.0%
Difficult to Replace Battery I 416.6%
Long Charging Duration IS 32.4%
Performance & Safety I 28.6%
Lack of Model & Choice mmmm 10.2%
Others 1 1.2%
0% 20% 40% 60% 80%

Source: 1HS 2023

Figure abov&hows that according to research conducted by IESR, around 71.2%
of respondents stated that the limited number of SPKLU is a b&¥ler to
adoption. In addition to the scarcity of SPKLU, the perceived highde\¢®st of
compared to conventional fuel cars is also a major factor tEhdatomiion in

society. With prices nearly double that of conventional fuel vehicles, especially for
lower to middkincome groups, it poses a significant barrier to adfstiriche

third challenge hauntit)/ adoption inlndonesia is the fear of limited range.
According to the IESR report, many people are still hesitant EVadmatause

they are perceived to have a shorter range than conventional fuel vehicles. This |
further compounded by the continued scarcity of SPKLU in Indonesia, posing one
of the country's greatest challenge¥ edoption. Besides these three reasons,
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other factors such as performance, safety, charging time, and limited vehicle model
also serve as additional obstaclesBd dideption process in Indonesia.

According to information from Dongfeng Sokon Automobile (DFSK) during the
CORE Indonesia study discussion (2023), the central government has proposed
the use dEVs for official purposes but is hindered by costs. Sales have been limited
to the National Development Planning Agency (Bappenas), primarily comprising
shuttle buses. Bappenas plans to transition official vehicles to electric ones by 202
and 2024. Apartdm Bappenas, institutions such as PLN and BPOM must replace
their official vehicles with élecones. DFSK notes that nidé# in these central
government agencies are leased.

5.6. Lessons Learned from Another Country

Indonesia's decision to accelerate the adopEvs tfrough the prortion of

EVs for official use is not unprecedented globally. Various countries, particularly
in the Western world, have previously implemented the addpéefoobfficial
purposes.

The United States has recently begun adadsnfpr official use at the federal
government level. Through the Inflation Reduction(IR&) introduced in

2021, the United States Government will gradually transition its fleet of gasoline
vehicles t&Vs from 2021 to 2030. Various states, such as Connecticut, lllinois,
Washington, and Hawaii, are also following the adofds foir official use in

the United StatdMullaley, 2022)These states commenced EMiadoption
initiatives in 2022 and willntimue gradually until 203Washington State
Legislature, 2021)

Like the United States, Canada has planned t&dsldpt its official fleet (IEA,

2022). Based on the target of achieving net zero emissions by 2050, the Canadiz
Government mandates that 75% of newdligofficial vehicle purchases must

be zer@mission dEVs to achieve 100% adoptidB\&f for official use by 2030.

In 2023, the Canadian Government mandated each department to renew its official
vehicle fleet with zeemission vehicles. In addition to adofgyfor official
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use, Canada will also implement-&dolon fuel purchasing program for official
vehicles, including land, water, and air vehicles.

Besides the United States and Canada, Australia has recentli\édémted

official use. Since 2022, the Australian Government has mandated replacing 75%
of the central government's environmentally unfriendly official vehicles with
environmentally friendly alternatives, inclugWeyIEA, 2023h) Similar to the

United States, this central government regulation is echoed by state governments
This includes the State Government of Victoria, which has approved the transition
of their state official vehidleEVs(IEA, 2023c)

Norway has taken a more drastic step towards ad®ygirend reducing
greenhouse gas emissions at the government level. By September 2022, tt
Norwegian Government had replaced 18% of its official vehicles with electric ones
(IEA, 2023h) The Norwegian government has set ambitious targets for the
country's adoption &V. They aim to replace all lidhty official vehicles with
zereemission vehicles by 2025. Additionally, the Norwegian government targets
replacing all city buses with-sen@ssion buses by 20EA, 2023c)

Like Norway, the New Zealand Government has also set ambitious &vgets for
adoption. New Zealand has launched the Carbon Neutral Government Program
to achieve carbon neutrality in the public sector byi2B822023c)Through

this program, the New Zealand Government has allocated a budget of US$41.8
million to replace current official vehicles with electric ones through purchase or
lease schemes by Z(R2A, 2023h)

Unlike the previous countries, France has been an early adopter of electric or low
emission vehicles compared to those two nations. Since 2015, the French
Government has mandated that 50% of new official vehicles purchased by the
central government mustitog-emission. Similarly, at the local government level,
20% of new official vehicles purchased by regional governments in France must b
low-emission vehicl@gEA, 2023h)

While countries in Europe and America still dominate the adoption of electric or
low-emission vehicles as official vehicles, Asian countries have also begun initiative
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to adoptEVs as official vehicles. Malaysia, another Southeast Asian country after
Indonesia, has adopE¢s as official vehicles. The Malaysian Government has set
a target of 10% adoptiorEdE as official vehicles in 2022, gradually increasing. It

is targeted that from 2024%il 2030, the Malaysian Government will agdpt

for 50% of its current official vehicle fMETC. 2022)

5.7. Conclusion

Based on the discussions conducted by CORE Indonesia with several relevan
institutions and agencies, input was obtained regarding the procurement of
governmenB 3 3 aE& @eNigled. Not girovinces alloaathe necessary budget

for theprocurementit mostlydepend on the number of ASN and the capital
budget in each region. So far, only DKI Jakarta Province is considered capable o
implementing such procurement because the price of electric vehicles, especiall
four-wheeled ones, remains relatively high. The propolsgion is the
procurement of public or electrased public vehicles.

Although converting vehicleg£ddmay be more economical than purchasing new
fuetbased government vehicles, this option must consider several aspects. So fa
converting twavheeled vehicles from foased t&Vis considered the easiest and

is supported by a subsidy of ard@pd million. However, there are doubts
regarding the conversion of fatieeled vehicles due to the complexity of the
battery system, which may void the resale wateamgnperin2023).

It is important to note that calculating government vehicles used individually by
regional officials is just one aspect. Maintenance dastiiadd for operational

vehicles must also be considered. Unfortunately, data for operational vehicles pel
province is still incomplete, so such calculations cannot be made.

AlthoughEVs' energy costs are cheaper thamafiead vehicles, the availability of
SPKLU in Indonesia is still limited, especially imajom cities. Therefore, the
improvement of SPKLU infrastructure and ease of access to energy sources ir
regions need to be mkbed beformontinuing withthe implementation of
Presidential Instruction Number 7 of 2022. Moreover, existing regulations need to
be adjusted to current conditighs.
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APPENDIX
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Province DDF H IKFD |
Aceh 18% 1,8
North Sumatera 46% 2,0
West Sumatera 38% 1,4
Riau 43% 2,2
Jambi 39% 1,2
South Sumatera 40% 1,9
Bengkulu 32% 1,0
Lampung 44% 1,6
DKI Jakarta 63% 3,0
West Java 55% 2,5
Central Java 55% 1,9
DI Yogyakarta 33% 1,2
East Java 55% 2,0
West Kalimantan 39% 1,9
Central Kalimantan 36% 2,3
South Kalimantan 54% 2,3
East Kalimantan 60% 2,8
North Sulawesi 33% 1,3
Central Sulawesi 32% 1,3
South Sulawesi 45% 15
Southeast Sulawesi 30% 1,3
Bali 53% 1,8
West Nusa Tenggara 35% 15
East Nusa Tenggara 23% 15
Maluku 18% 1,8
Papua 15% 2,5
North Maluku 19% 2,6
Banten 60% 2,9
Bangka Belitung 33% 1,5
Gorontalo 26% 1,4
Riau Islands 36% 1,6
West Papua 7% 4,0
WestSulawesi 20% 15
North Kalimantan 26% 1,8

SourceKemenkeu, 2021
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Country Policy

United States | © Adoption ofEVfor all federajovernment vehicles from 20030.

of America 0 Adoption of EV for all state government vehicles from-ZUR2 in
Connecticut, lllinois, Maine, Washington, and Hawaii.
0 75% of new government vehicles must kenzisgion.
Canada 0 100% adoption of zezmission vehicles as government vehicles.
0 Adoption of 75% central government vehicles wini@sion vehicles

Australia 2030.

0 Replacement of State of Victoria government vehiclE¥.with

0 Replaced 18% of its government vehicles\Witt2022.
Norway 0 Target of 100% adoption of zemgssion ligkduty vehicles by 2025.

0 Replacement of all city buses witheraission city buses by 2025.

0 Allocated a budget of US$ 41.8 million to replace government vehitie
New Zealand

throughpurchase or lease schemes until 2025.

0 Since 2015, the purchase ofdmission vehicles as central goverr
France vehicles has been at a minimum of 50% and local government ve
minimum of 20%.

Target adoption &V as newgovernment vehicles at 10% in 2022 and §
20252030.

SourcetEA, 2023b; IEA, 2023c, MGTC, 2022

Malaysia
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6.1. Introduction

Referring to data from the Ministry of Environment and Forestry (RDBI
Indonesia's energy sector is the most significant contributor to greenhouse gas
(GHG) emissions. The energy sector contributed approximately 636 million tons
of CO, equivalent{MtCOeq)emissionim 2019 The second and third positions
are held by the forestry sector and peatland fires, each contributing around 466 anc
456MtCOegemissions, respectively.
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Furthermore, based on data from the Ministry of Energy and Mineral Resources
(KESDM) in2021 the transportation category is one of the most significant
contributors to emissions in the energy sector. This category accounts for about
25% of the total emissions in the energy sector. However, this sector's most
significant contributor to emissi@the Energy Producing Industry category.

The transportation category's significant contribution to the energy sector is due
to its high use of fossil fuels as a transportation energy source. Historically, GHG
emissions from the transportation category have fluctuated in line with changes in
gasahe consumption. This can be se&igimre59, where GHG emissions from
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the transportation category increased in 2017 and 2018 as total gasoline
consumption rose.
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According to thé&lational General Energy Plan (RURN}7document, the

demand for gasoline in the transportation sector in 2025 is projected to be 62.8
Million Tons of Oil Equivalent (MTOE), a 4.1% increase from 2019 consumption.
Moreover, gasoline demand in 2030 is forecasted to reach 71.5 MTOE, an 18.5%
increae from 2019 consumption. This implies that GHG emissions in 2030 could
potentially rise higher in line with the projected increase in gasoline demand.

6.2. Reducing GHG Emissions and Enhancing Energy Riesice

As mentioned above, the increasing trend in gasoline consumption and GHG
emissions in the transportation sector could reduce energy resilience and escala
Indonesia's GHG emissions in the coming years. On the other hand, Indonesia ha:
also committed to reducing GHG emissions by 2030, as outlined in the Enhanced
Nationally Determined Contribution (ENDC) document. The energy sector's
emissions, projected to be the largest in 2030, are targeted to be reduced by 12.5
to 15.5% from the boessasusual (BU) scenario. Therefore, appropriate energy
transition policies are required to achieve the targeted reduction in GHG emissions.
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Table26 BAU Projection and Emission Reduction per Sector

GHG Emission GHG Emission

Reduction of GHG Emission

2010 2030

0,
Sector MTon MtCOseq MtCOseq % froBr;Jotal

CO2-eq

BaU | CM1|CM2 CM1 CM2 CM1 CM2
Energy 453.2 1,669|1,311] 1,223 358 | 446 | 12.5% | 15.5%
Waste 88 206 | 256 | 253 | 40 | 43.5| 1.4% | 1.5%
IPPU 36 696 63 | 61| 7 | 9 | 02% | 0.3%
Agriculture 110.5 119.6¢ 110 | 108 | 10 | 12 | 0.3% | 0.4%
E‘;f:"y&omer Land 647 714 | 214 | 15 | 500| 729 | 17.4% | 25.4%

1,334 2,869 1,953/1,632 915 31.89%
SourceENDC Indonesig2022

One of the policies established to achieve energy resilience and reduce GHC
emissions in Indonesia is the energy transition in the transportation sector through
adoptingBatterybased Electric Veh&I@EVer EV3. This program is outlined

in the Acceleration Program for EVs through Presidential Rebjuwiatimr 55

of 2019 This regulation has several objectives, including improving energy
efficiency and resilience, reducing GHG emissions, promoting clean air quality,
realizing clean energy, and congeeriergy in the transportation sector. The
regulation also details the government's policies to accelerate the adoption anc
industry ofEVs in Indonesia. The policies to be implemented by the government
based on this regulation include setting a minimum requirement for domestic
component use and providing incentivasMpurchases.
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KESDMhas also formulated the National Energy Grand Strategy document (an
update from RUENN 20220 support the Net Zero Emission (NZE) program.
Several strategies to support the energy transition program have been established
this document. One of these strategies is theENse Bf 2030, the adoption

target for twavheeledVs is set at 13 million units, and forfdweeledEVs is

set at 2 million units. As illustratefibure abovehe adoption &V is projected

to continually increase to redsharget by 2030. Alongside the growEVin
adoption, the gasoline oil fuel (BBM@lemand is expected to be reduced, thus
decreasing dependencyossil fueénergy.
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Electric Two-wheelers Electric Four-wheelers
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2023 2025 2027 2029 2023 2025 2027 2029

E2W Sales Target E4W Sales Target
==t E2\N Adoption Target =t E4\W Adoption Target

SourceKemenko Marvez023

Besides adoptifty, the government has also established several other strategies
related to reducing dependence on BBM in the transportation sector to maximize
efforts in reducing BBM energy dependence in that sector. Other strategies beside
the adoption oEV include biofuel, hydrogen use for trucks,céobon and
environmentally friendly fuels for shipping and aviation, electrification, periodic
reduction of oil fuel imports, and the use of technology for efficiency.

From the industrial perspective, the government, through the Ministry of Industry
(Kemenperin)has also set the roadmap foEYhimdustry and its supporting
industries through Minister of Industry Regulation Number 6 of 2022. Through
this regulation, the government has set targets and minimum domestic component
level (TKDN) requirements for tB#/ industry and its supporting industries
(Kemenperin2022). With this regulation, it is hoped to serve as a guide and
reference target for #€industry ands$ supporting industries until 2030.
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6.3.  Contribution of EVto Energy Transition

The contribution oEV to energy transition is predicted to be crucial in global
efforts to reduce greenhouse gas emissions and shift to renewable energy sourc
Here is a descriptionE)'s contribution to energy transition.

6.3.1. Savings in BBM Consumption fronEV Adoption

Increased adoption®¥s in Indonesia can potentially re@B consumption
since it useslectricity as their energy source, not BBM. Thus, the higher the
adoption rate dVs, the lower the need for BBM.

Based on the sales targdE\opresented by the Coordinating Ministry for
Maritime Affairs and Investment (Kemenko Marves), projections of BBM
consumption savings year by year until 2030 can be made. This projection assume
that the sol&V will continue to be used as a substitute for conventional vehicles
until 2030. Thus, yeanyear sales will reflect the adoption re&® &r the
respective year. Additionally, the assumption of éBBMg®nsumption of
Pertalitfor motorcycles is 305 liters per year, and for cars, 1,500 literagper year,
stated in one tieKESDMstudes

The projection of BBM consumption savings is multiplied by the average annual
BBM consumption by the numbeEdfadoptions in the current year. Assuming

all targets are achieved, BBM consumption savingsdwheeled&V (E2W)

adoption in 2030 is estimated to reach 3.93 million kiloliters. Meanwhile, BBM
consumption savings frdg2W adoption from 2023 to 2030 are estimated to
reach 13 million kilodits.Furthermorgthe BBM consumption that can be saved
from four-wheeled EV (E4Védoption in 2030 is B.9nillion kiloliers. From

2023 to 2030, BBM consumption savings E&W adoption can reach 9.82
million kiloliters. In totaEVadoption has the potential to save BBM consumption

by 6.89 million kiloliters in 2030.
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However, these calculations can be considered optimistic scenarios as they assur
that all predetermined targets will be achieved. In reality, referring to the data from
2023, the sales target for-feleeledEVs only reached around 40% of the set
target. Therefore, a recalculation assumed only 40% of the pred&¥érmined
adoption target.

Based on this assumption, it is estimated that by 2030, adoptingefear and
two-wheeledEVs can save BBM consumption needs by around 2.76 million
kiloliters. Meanwhile, from 2023 to 2030, the total BBM saving¥ &rdaption

is estimated to reach 9.12 million kiloliters. This figure is significantly smaller than
the optimistic assumption, which could save up to 22.82 million kiloliters by 2030.

Contrary tahisstudy resuli®irectorate General of New and Renewable Energy
and Energy Conservation (Dirjen EBTKEBFDM in thed h x : OLOB¢LT dé
FGD forumon 19" of December 2028stimated the potential savings in BBM
consumption due ©Vadoption in 2030 to be 29.79 Million Barrel Oil Equivalent
(MBOE). Referring to tH€ESDM tdandbook of Energy & Economic Statistics

of Indonesia2023) one Kkiloliter of BBM (Premium) equals 5.8275 BOE.
Therefore, 29.79 MBOE is equivalent to 5.07 million kilolizB8/.

Based on the above explanations and the optimistic scenario calculations by CORE
Indonesia, the potential BBM consumption savings are much higher than the
estimates/targets of tiESDM. However, compared to the moderate scenario,
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the potential BBM consumption savings are much lower than the estimates/targets
set by th&KkESDM. The BBM consumption savings target is potentially not
achieved in the moderate scenario.

6.3.2. Increase in Electricity Consumption fromEV Adoption

When there is a decrease in BBM consumption EMeadoption, electricity
consumption will increase as a substitute for transportation energy sources. To se
the impact dtV adoption on the increase in electricity consumption, assumptions
from theKESDM were used, stating that the consumption of 1 liter of BBM in a
fuetbasedehicle is equivalent to the consumption of 1.2 kWE\hcawering

the same distance. Using this assumption, the potential increase in electricity
consumption can be calculatsimhg optimistic and moderate scenarios. As with

the previous calculations, the optimistic scenario assumes 100% achievement of tt
adoption target set by the government, while the moderate scenario assumes onl
40% of the adoption target is achieved.
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Referring to thégureabove, if th&V adoption target is achieved by 100%, the
electricity consumption dueBW adoption is estimated to increase to 8.27 TWh

in 2030. Meanwhile, using the moderate scenario, the total electricity consumption
in 2030 will increase to 3.31 TWh. Although the difference between the two
scenarios is quite significant, it demonstratedabia in the optimistic and
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moderate scenarios, with the adoptiofE\§f electricity consumption will
continue to rise as an effect of the energy transition in the transportation sector.

6.3.3. Avoided Greenhouse Gas Emission froBV Adoption

As previously explained, adopting will reduce BBM consumption while
increasing electricity consumption due to a shift in energy source needs. On the
other hand, emissions resulting from BBM consumption as a source for
conventional vehicles will undoubtedly be higher than those froategtiitg

energy as a sourceHdr Thus, the adoption &V also has the potential to
provide benefits in the form of GHG emission avoidance for Indonesia.

The GHG emission avoidance occurs due to the difference in the amount of GHG
emissions released from using BBM and electricity for the same distance travelec
The emission factor for gasoline is 8.887 g CO2/gallon of §i#S&ra2023).

When converted to liters, the consumption of one liter of gasoline is equivalent to
2.35 kg of CO2 emissions. Meanwhile, based on data from the Directorate Genera
of ElectricityDirjen Gatrikjn 2019, the emission factor in Indonesia's electricity
system is 0.65 k@2/kWh. Assuming that the consumption of 1 liter of gasoline

is equivalent to 1.2 kWhekbased/ehicles will produce emissions three times
greater thaBV.

The projection ofvoidedCO2 emission due &V adoption is conducted by
multiplying the emission factor with the respective energy consumption (electricity
or BBM) for the current year, which has been obtained previously. This calculation
is done under two conditions: assumingEthadoption target remains as
conventional or internal combustion engine (ICE) vehicles aaihdogption

target is realized 8. The emission projection from both conditions is then
subtracted to find the magnitudewdidedO2 emission due E adoption.

Like before, the projection calculaticewofdedCO2 emission is also done based

on the optimistic scenario (100% target achieved) and the moderate scenario (onl
40% target achieved).
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As seen ifigure aboyeCO2 emissions from conventional vehicles in 2030 are
projected to reach 16M8CO.eq Meanwhile, in the same period, CO2 emissions
from EV under the optimistic scenario are estimated at oMt6G3&q three

times lower than emissions from conventional vehicles. Thus, in the optimistic
scenario, the potenti@ioidedCO2 emission in 2030 is 10.81 million tons of CO2.

Under the moderate scenario, CO2 emissions from using conventional vehicles in
2030 are estimated to reach Mt490.eq Meanwhile, the CO2 emissions from
usingeVin 2030 are projected to be only2tT80.eq Although lower than the
optimistic scenario, the emission avoidance is still relatively high. In 2030, the
emission avoidance du&Ybadoption under the moderate scenario is estimated

to reach 4.38tCO,eq The results from both scenarios indicate that adeyting

will significantly reduce CO2 esigss in the future.

On the other hand, tiErjen EBTKE (2023)stimates that the potenaabided
GHG emission due BV adoption in 2030, intBeh x : Ot OFBR fordna N A d
is 7.23MtCO-eq Referring to the optimistic scenario calculations by CORE
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Indonesiathe potentiavoidedCO2 emission due Y adoption is much higher

than theKESDM's estimates/targets. However, compared with the moderate
scenario, the potentéaloidedCO2 emission due E/ adoption is much lower

than theKESDM's estimates/targets. In the moderate sdémapossible that
theavoided GH@mission targetaynot beachieved.

6.4. Contribution of EVto Energy Resilience

According to the RUERR017) the energy demand from the transportation sector

is estimated to reach MOE in 2025 and 89.7 MTOE in 20B@sed on the

energy demand projections from RUEN, the transportation sector's energy needs
will still be dominated by the demand for BBM, even though the demand for BBM
is expected to decrease due to diversification or increased use of other energ
sources the transportation sector.

While the government's energy projections in the RUEN account for
diversification or increased use of other energy sources in the transportation sectol
they do not consider the riEviadoption targets set by the government. To assess
the impact of thEV adoption targets on the energy demand projections for the
transportation sector, a calculation is needed to determine the ipact of
adoption on the overall BBM energy demand in the transportation sector.

An energy unit conversion is required to conduct this calculhéogthe BBM

energy demand in the transportation sector is converted from MTOE to million
kiloliters This is donbased on the assumptions stated in the RUEN document.
According to the RUEN document, the equivalent volume of BBM for the
demand of 62.8 MTOE in 2025 is 75.3 million kiloliterse 1 million kiloliters

are equivalent to 1.19 MTOE. Thus, the final BBM energy demand for the
transportation sector2030 is 85.7 million kiloliters.

To examine the contribution &V adoption to energy resilience in the
transportation sector, the potential BBM savingsEivoaaoption, previously
calculated, are compared with the final BBM energy demand for the transportation
sector.Usingthe calculations of potential BBM savings Edradoption in
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optimistic and moderate scenarios, its contribution to BBM savings in the
transportation sector can be determined.
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* Remaining Final Energy Needs in Remaining Final Energy Needs in
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Fuel Savings Due to EV Adoption = Fuel Savings Due to EV Adoption

SourceAnalysis of CORE Indonesz®23

Figureaboveshows that in the optimistic scen&ibadoption is estimated to
reduce the demand for BBM in the transportation sector by 8.04% in 2030. If
energy needs for other purposes remain constant, the BBM demand in the
transportation sector in 2030 is projected to decrease from 85.7 milliotokiloliters
78.81 million kiloliters.

Unlike the optimistic scenario, the moderate scenario projects a more moderate
reduction in the transportation sector's BBM demand dt¥ aoloption.

Suppose only 40% of the overall adoption target is achieved. In that case, the BBI
demand in the transportation sector is estimated to decrease to 82.94 million
kiloliters in 2030, a 3.22% decrease from the BBM demand projection in RUEN.

In both the optimistic and moderate scenarios, the reduction in BBM consumption
due toEV adoption in the transportation sector has a minimal impact. Returning
to the initial issue, the low decrease in BBM consumption will result in a minimal
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reduction if £ T o H x entssichss Bherdfafe, other policies besides adopting
EVs are needed to enhance emission reduction achievements in the energy sectol

6.5. Contribution of EV to Greenhouse Gas Emission Reduction

Referring to ENDC document, GHG emissions in the energy sector uratler the B
scenario are projected to be 1,660Mq by 2030. In line with the CM1 target
(without international support), GHG emissions in the energy sector are aimed to
decrease by 12.5% or approximatet€38,eq

To assess the contributiofe®fadoption to the reduction of GHG emissions in

2030, the potential emission avoidance d\éadoption is compared with the

BalJ GHG emissions in the energy sector for 2030. This comparison is made in two
scenarios (optimistic and moderate) to provide a comprehensive overview of eact
adoption target achievement.
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» Remaining GHG Emission in Energy Remaining GHG Emission in Energy
Sector Sector
GHG Emission Reduction Due to EV = GHG Emission Reduction Due to EV
Adoption Adoption

SourceAnalysis of CORE Indones2®23

As shown ifigure abovean the optimistic scenafi/ adoption is estimated to
contribute to a 0.65% reduction in GHG emissions in the energy sector by 2030.
Assuming that GHG emissions from other sources remain constant, the total GHG
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emissions under thelBscenario 2030 are projected to decrease from 1,669
MtCOzeq to 1,658.19tCOeq

The moderate scenario projects a more modest contribution to GHG emission
avoidance in the energy sector dE& twloption. If only 40% of the adoption

target is achievé&d/adoption is estimated to reduce GHG emissions in the energy
sector by 0.26% of the to&) Bmissions. Assuming GHG emissions from other
sources remain constant, the GHG emissions in the energy sector are projected t
decrease to 1,664MICO-eqby 2030.

Both in the optimistic and moderate scenarios, the contrib&fitedaiption to

reducing GHG emissions in the energy sector is minimal. This low contribution
may be due to several factors. One cause is the dominaficecb$maah power

plants (PLTU) in Indonesia's electricity generation system. This results in a
relatively high emission factor in electricity generation, leading to minimal emission
avoidance in the cas&dhdoption.

6.6. Conclusion

The upward trend in GHG emissions, especially in the transport sector, must be
curbed to achieve emission reduction targets as outlined in Indonesia's ENDC
documentEV adoption is one of the government's strategies to enhance energy
resilience and reduce future GHG emissions. However, the iEpadbption

is insignificant in terms of increasing energy resilience and reducing GHG
emissions.

Even in the optimistic scenaE¥,adoption will only reduce the final gasoline
energy demand in the transport sector by 8.04% in 2030. In the sant&\scenario,
adoption only contributes to reducing GHG emissions in the energy sector by
0.65% in 2030.

In the moderate scenaB¥,adoption's contribution to reducing gasoline energy
demand in the transport sector and GHG emissions in the energy sector is alsc
meager. In this scendgdadoption will reduce the final gasoline energy demand

in the transport sector by 3.22% in 2030. Regarding reducing GHG emissions, the
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contribution ofEV adoption to reducing GHG emissions in the energy sector will
be only 0.26% in 2030.

Based on these resttsadoption alone is insufficient to reduce gasoline energy
demand in the transport sectorraddcésHG emissions in the energy sector. In

both scenarioEV adoption's contribution to reducing gasoline energy demand in
the transport sector is below 10%. Moreover, the contribibadufption to

reducing GHG emissions in the energy sector is lower than 1%. Therefore,
additional policies are required to support the achievement of the set emission
reduction targets.

To reduce gasoline energy demand in the transport sector, the government car
optimize mass transportation, electrify mass transportation, and encourage the
policy of discarding internal combustion engine (ICE) véBBR<2023). Mass
transportation will reduce gasoline consumption from private transportation,
whichEV vehicles still need to replace. This will contribute to a more significant
reduction in gasoline consumption, although the required investment costs are
high. Additionally, the governmeagds to promote an increase in the discard rate

of ICE vehicles. Policies reducing the number of ICE vehicles that no longer meet
operational requirements could suppress ICE vehicle usage and accelerate th
substitution of private vehicles \ithvehicles.

To effectively reduce GHG emissions, EV adoption must be accompanied by
€ZNEtHYd at OtoBt?PdaNAd TEPOoOHu dgee)
dominance of cofited power plants results in high electricity emission factors,
limiting the benefits of E\Reducing these factors through cleaner energy sources
will enhance emission reductions in line with ENDC targets. Moreover,
coordination among government institutions is essential to align targets and
calculations, as EV adoption is only one of sewtegjietrneeded to lower
transport sector emissiofjs
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