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About

This report analyses Indonesia’s State Electricity Company (PLN)’s Electricity Supply
Business Plan (RUPTL) 2021-2030 and the Just Energy Transition Partnership (JETP)
Comprehensive Investment and Policy Plan (CIPP). This report also explores strategies for
incorporating a just transition into energy plans at the provincial level.
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Executive Summary

Indonesia’s clean power capacity
needs to grow rapidly to end
fossil fuel dependence

Raising renewable ambitions will ensure no new coal additions are
needed to meet Indonesia’s growing electricity demand by 2030,
supporting energy transition in coal producing provinces.

It has been 10 years since Indonesia introduced the National Energy Policy (NEP) in 2014,
addressing supply and demand management, including conservation, diversification and
efficiency. This year, the government is set to launch a new NEP expanding measures to
improve energy security and promote energy transition with aims to peak emissions by 2035
and achieve net zero by 2060. Unfortunately, the renewable energy target is expected to be
reduced from 23% to between 17-19% by 2025.

The latest data from 2023 shows that fossil fuels account for 81% of Indonesia’s electricity,
representing the largest share of its electricity generation. The use of fossil fuels, particularly
coal, has risen significantly in the past ten years, resulting in a sharp increase in power
sector emissions, rising by 86 million tonnes of CO2 (MtCO2) from 2013 level to 2023 level.

Under the RUPTL, 21 GW of renewable energy capacity will be added between 2021 and
2030. Meeting the JETP targets will require 36 GW more renewable capacity, playing an
important role in employment creation and growth in the local economy.

Allocating renewables project construction to coal producing regions would deliver
substantial benefits for governments, industry and citizens, making Indonesia more
equitable in cushioning the impact of energy transition. Under existing programmes which


https://www.thejakartapost.com/business/2024/01/16/indonesia-to-abandon-23-renewable-energy-target-by-2025.html

EMB=R

include 2.7 GW renewable energy projects in East Kalimantan, South Kalimantan and South
Sumatra, Ember estimates this would create 50,000 jobs and attract $4.3 billion USD in
investment. Further developing 5.8 GW solar projects and cancelling new coal capacities
could create additional 46,000 jobs and more than double the investment on renewable
energy projects.

Close to 100,000 jobs could be created in Indonesia's coal producing
regions from renewables projects

Job creation from renewable energy programs (in thousands)
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Source: Ember EMB=R
Coal producing regions include the province of East Kalimantan, South Kalimantan and South Sumatera -

O’I Indonesia’s electricity generation
from fossil fuels has increased by
50% in the past decade

Electricity generation from fossil fuels has increased from 190 TWh in 2013
to 285 TWh in 2023, mainly driven by coal’s prominent role in Indonesia’s
enerqy strategy and coal capacity buildup under the electricity
infrastructure development plan. During the same period, renewables
generation increased from 36 TWh to 65 TWh.



https://link.springer.com/article/10.1007/s44246-024-00117-0
https://link.springer.com/article/10.1007/s44246-024-00117-0
https://jurnal.ugm.ac.id/globalsouth/article/download/81488/pdf
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Improving coal power plants
efficiency can avoid 42 TWh of
unnecessary coal generation

Based on the RUPTL, it is likely that Indonesia on-grid electricity demand
increases by about 4.7% annually, reaching 445 TWh by 2030. With the
improvement of coal power plants capacity factors from 49% in 2023 to
64% by 2030, generation will likely surpass demand by 42 TWh. This
suggests Indonesia should reconsider building new power plants to avoid
high risk of stranded assets.

Renewable energy programmes could
help transform the economies of coal
producing regions

Coal producing regions, including East Kalimantan, South Kalimantan and
South Sumatra emit around 30 million tonnes of CO2 equivalent (MtCO2e)
from coal mining methane and coal-fired power plants. These regions also
face job loss risks due to mine closure. Tapping into the existing 2.7 GW of
renewable energy project pipelines and expanding 5.8 GW solar projects
could help these regions reduce emissions, attract more than $9.4 billion
USD investment and create 96,000 high-skilled jobs.
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Indonesia’s energy transition can be made more equitable and “just” by
repurposing coal projects into new more sustainable use, and allocating more
renewable projects in most impacted provinces - thus creating opportunities for
coal-transition impacted communities, such as job creation and new skill sets.

Dr Dinita Setyawati

Senior Electricity Policy Analyst -
Southeast Asia, Ember

Energy transition provides an opportunity to transform the economy of
Indonesia’s coal-producing regions and avoid coal-related emissions in the
regions. Incorporating JETP targets into national and subnational policies will
be the first step in realising this potential.

Dody Setiawan

Senior Analyst Climate and Energy -
Indonesia, Ember
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For developing countries, like Indonesia, energy transition should serve and
support the imperative of the overall economic development agenda.
Partnership and cooperation on an equal footing basis is key. All entities,
including developed countries and development finance institutions, need to go
beyond business-as-usual practices, especially in the design of financing
structures and de-risking instruments.

Edo Mahendra, Dphil

Head of Indonesia Energy Transition
Implementation Joint Office (Rumah
PATEN)

The use of solar power (PLTS) can be the backbone of energy transition, not
only in terms of the energy mix, but also the domino effect it creates, including
increasing employment in the green job sector. In addition, if demand grows,
the solar industry will also grow, and this is what gives Indonesia its strength.

Mada Ayu Habsari .
Chairperson, The Indonesian Solar @
Energy Association (AESI) v
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Starting point

Indonesia’s energy landscape
after a decade shows a
significant increase in coal use

Coal use in the electricity sector in the past ten years has nearly doubled,
contributing to a sharp rise in overall power sector emissions, totalling
86 million tonnes of CO2 (MtC0O2) from 2013 to 2023, mainly from coal.

Indonesia has not yet seen a boom in renewables, resulting in fossil fuels meeting its
electricity demand growth. The National Energy Policy (NEP) 2014 set a target of 23% of
renewables in the energy mix by 2025, however, this target is likely to be reduced to between
17-19% in the revised NEP currently being developed.

In reality, the growth of renewable capacity has been slow. Between 2018 and 2023,
Indonesia only added 3.3 GW of renewables, bringing the total to 13 GW by 2023.

The largest capacity additions were in bioenergy (+1.3 GW), followed by hydropower (+1
GW), solar (+0.5 GW), geothermal (+0.5 GW) and wind (+0.01 GW). In contrast, the county
installed an additional 26 GW of fossil fuel capacity in the last five years. Fossil fuels now
account for 80 GW, or 86% of the total power generation capacity of 93 GW in 2023.

In 2023, renewables accounted for 19% (65 TWh) of Indonesia’s electricity mix, including
both on-grid and off-grid sources. Solar and wind generation only contributed 0.2% (0.7 TWh)
and 0.1% (0.5 TWh), respectively. Hydro was the largest contributor at 7% (25 TWh), followed
by bioenergy at 6.4% (22 TWh) and geothermal at 4.8% (17 TWh).


https://jdih.esdm.go.id/peraturan/PP%20No.%2079%20Thn%202014.pdf
https://www.thejakartapost.com/business/2024/01/16/indonesia-to-abandon-23-renewable-energy-target-by-2025.html
https://www.thejakartapost.com/business/2024/01/16/indonesia-to-abandon-23-renewable-energy-target-by-2025.html
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The remaining 81% (285 TWh) of electricity demand was met by fossil fuels. In 2023, coal
contributed 62% (217 TWh) of electricity generation. Electricity from gas also recorded a
6.9% rise from 58 TWh in 2013 to 62 TWh in 2023.

The sharp rise in power sector emissions in the past decade has been attributed to the
record installations and utilisations of carbon-intensive electricity generation capacity,
particularly coal (+30 GW), gas (+6 GW) and biomass (+1.5 GW). This surge has been driven
by investment in coal power plants, spurred by the government’s 35,000 MW electricity
construction programme introduced in 2015 that considerably sped up the pace of new
power plant construction under the auspices of 5-7% economic growth.

Loans for capital spending on coal power plants reached $1 billion USD in 2021-2022,
leading to overcapacity in coal-fired generation.

Indonesia's power sector emissions tripled over two decades with rising
fossil fuel use
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https://www.insideindonesia.org/editions/edition-142-oct-dec-2020/jokowi-s-35000-megawatt-dream
https://web.pln.co.id/statics/uploads/2019/11/ARPLN2015.pdf
https://web.pln.co.id/statics/uploads/2023/06/Laporan-Tahunan-2022_Final_3005_Med-Res.pdf
http://mki-ieps.id/8/5-minutes-with-pak-jisman-directorate-general-of-electricity20230807091004
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The “greenest” electricity supply plan

Under the NEP, a National Energy General Plan (RUEN) provides a detailed strategy for
cross-sectoral implementation to meet NEP targets. For the power sector, the National
Electricity Master Plan (RUKN) provides the regulatory framework to guide the state utility
(PLN) in developing its Electricity Supply Business Plan (RUPTL).

The RUKN includes four pathways to meet Indonesia’s climate targets: Business-as-Usual,
IEA net zero emissions scenario, zero-emissions retrofitting and zero-emissions CCS. The
choice of pathway depends on the pursued targets (least cost or zero emissions),
assumptions about CO2 removal and technological use.

The RUKN serves as the basis for PLN's ten-year electricity plan (RUPTL). The latest version,
RUPTL 2021-2030, outlines the plan for capacity additions for different energy sources, with
renewables accounting for 52% (+21 GW) of overall additions by 2030, and the rest from
fossil fuels (+20GW). If RUPTL targets are met, renewables capacity will be around 31 GW, or
a 31% share of the total installed capacity of 102 GW in 2030.

When first introduced, RUPTL 2021-2030 was considered as the greenest electricity supply
plan to achieve carbon neutrality by 2060. Compared to the previous RUPTL 2019-2028 that
aimed to build 16.7 GW of renewables, the latest plan aims to build 20.9 GW of renewable
energy capacity, or 51.6% of the total build plan of 40.6 GW.

The upcoming RUPTL for the year 2024-2033 will include an Accelerated Renewable Energy
Development (ARED) scenario. In this scenario, the electricity system will be composed of
75% renewable energy (61 GW) and 25% gas (20 GW).

To accommodate the intermittent characteristics of variable renewable energy (solar and
wind), PLN will build an end-to-end smart grid infrastructure and flexible generation to enable
large scale solar and wind penetration. Gas power plants will be used to compensate for the
load changes and fluctuations resulting from high variable renewable energy penetration. In
addition, PLN will also build an inter-island connection to evacuate the scattered potential of


https://web.pln.co.id/stakeholder/ruptl
https://web.pln.co.id/statics/uploads/2021/10/materi-diseminasi-2021-2030-publik.pdf
https://web.pln.co.id/statics/uploads/2021/10/materi-diseminasi-2021-2030-publik.pdf
https://industri.kontan.co.id/news/pln-beberkan-strategi-untuk-capai-target-pembangkit-ebt-75-dan-gas-25

EMB=R 11

renewable energy sources that are mostly located in Sumatera, Kalimantan, Sulawesi and
Nusa Tenggara Islands, and direct them towards the demand centre in Java Island.

Improving coal power plants efficiency can
avoid unnecessary generation of coal

The Ministry of Energy and Mineral Resources, in its draft RUKN 2023-2060, forecasts
Indonesia’s electricity demand growth rate to be between 4.8% and 5.2% annually. This will
result in power demand increasing from 363-377 TWh in 2023 to 1,846-2,152 TWh in 2060.

Due to the disruption caused by the COVID-19 pandemic, Indonesia’s electricity demand
growth rate has slowed in recent years, causing an overcapacity in the Java-Bali system of
around 6 GW in 2023. In 2023, electricity demand grew modestly by 3.4% to 346 TWh, below
the proposed NEMP scenario of about 3.9% - 5.2% annual growth from 2022 to 2060.

Meanwhile, Indonesia’s coal power capacity more than doubled from 25 GW to 52 GW
between 2015 and 2023, following the introduction of the 35,000 MW programme. During the
same period, capacity utilisation fell by 8%, reaching 48% in 2023, indicating that some
coal-fired power plants might not be operating at full capacity.

Using an optimistic electricity demand growth scenario based on PLN’s RUPTL 2021-2030,
Ember’s calculation shows that annual on-grid electricity demand will grow by 4.7% between
2023 and 2030, reaching 445 TWh in 2030, up from 323 TWh in 2023. This is similar to what
PLN forecasts, a 4.9% rise in electricity demand between 2021 and 2030, driven by a
rebound from the pandemic recovery.


https://berkas.dpr.go.id/pusaka/files/isu_sepekan/Isu%20Sepekan---II-PUSLIT-Februari-2023-206.pdf
https://web.pln.co.id/statics/uploads/2019/11/ARPLN2015.pdf
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A brake on Indonesia's new coal could avoid excess power generation by
2030

Additional electricity generation between 2022 and 2030 (TWh)

Coal with improved
efficiency

New coal

Surplus generation

Increased demand 15.6
Source: PLN's national Electricity Supply Business Plan 2021-2030 (RUPTL) E M B= R
Ember's assumptions use coal capacity factor of 64%, hydro of 52%, solar of 20% and wind of 35%. -

Currently coal power plants are running at around 49% capacity factor, much lower than the
suggested capacity factor for coal power plants in the RUPTL in 2030 between 64-73%.
Raising the coal power plants efficiency using 64% capacity factor in the benchmark
suggests production will surpass demand. The excessive electricity generation from coal will
be 42 TWh by 2030, if the coal targets in the RUPTL are met. This suggests new coal plants
have high stranded assets risk and hence should not be considered.

The avoided cost from coal-generated electricity, which could be allocated to renewables, is
between $1.9 billion USD and $2.4 billion USD, based on the levelised cost of energy
calculation for coal power plants operating at 64% capacity factor.

This presents opportunities to grow clean power and avoid unnecessary coal investment,
even with rising demand.



Maintaining JETP Momentum
Raising renewables ambitions will

improve future energy security

Just Energy Transition Partnerships targets raising the renewables share
to 44% by 2030 and further to 66% by 2035.

The aspiration to improve electricity system security, adequacy and sustainability has led to
Indonesia’s participation in the Just Energy Transition Partnerships (JETP). Under the JETP
scenario, renewable energy share in the power mix will reach 44% by 2030, with solar and
wind accounting for 8% and 6% of total electricity generation, respectively. This marks a
significant increase for both energy sources from less than 1% today.

Indonesia's JETP aims to increase the share of renewables to 44% by 2030
Share of electricity generation (%)
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Although the JETP mechanism represents an ambitious step forward, further refinements
are needed. Key areas of improvement include implementing more solar and wind power,
conducting a more rigorous evaluation to ensure bioenergy’s role is both practical and
sustainable, and adopting a more ambitious coal retirement plan in line with Indonesia’s 5.2
GW retirement target by 2030.

Given Indonesia’s changing electricity demand profile, driven by population growth,
electrification in the transportation sector and increasing demand from the manufacturing
sector, there are concerns about whether renewable power growth will accelerate fast
enough to meet the surge in demand.

How would a 44% JETP target align with
Indonesia’s electricity supply plan?

Achieving the emission reduction target set in the JETP requires the right amount of
financing and appropriate financial mechanism, as well as formulating a comprehensive
road map for the development of the solar panel industry to attract more investors. To meet
this target, Indonesia would need to build an additional 8.9 GW of solar and 2.9 GW of wind
every year, beyond the target set in RUPTL. This would result in an installed solar and wind
capacity of about 38 GW by 2030.

The JETP scenario also relies on storage solutions to absorb surplus energy and discharge it
during peak evening demand. Considering the expansion of industrial parks and nickel
smelters in Sulawesi, there will be more opportunities to capture the captive market with
renewables potentials.

Moving forward with this scenario underpins the urgent need to improve current grid
infrastructure and overall system flexibility to accommodate more solar and wind. According
to JETP’s Comprehensive Investment and Policy Plan (CIPP) 2023 document, the grid should
be upgraded to increase the absorption of solar and wind from 14% in 2030 to 36% by 2050,
including captive connections. Increasing the flexibility of coal power plants is also
important to cope with increasing solar absorption in the future.


https://ember-climate.org/insights/policy-paper/jetp-cipp-comments/
https://www.kompas.id/baca/english/2022/11/16/with-financing-help-indonesia-to-retire-its-coal-power-plants
https://www.kompas.id/baca/english/2022/11/16/with-financing-help-indonesia-to-retire-its-coal-power-plants
https://indonesia.unfpa.org/sites/default/files/pub-pdf/Policy_brief_on_The_2010_%E2%80%93_2035_Indonesian_Population_Projection.pdf
https://www.pwc.com/id/en/media-centre/infrastructure-news/may-2024/urgency-of-electrification-of-the-transportation-sector.html
https://en.antaranews.com/news/313134/manufacturing-sector-remains-expansive-amid-global-slowdown-minister
https://en.antaranews.com/news/313134/manufacturing-sector-remains-expansive-amid-global-slowdown-minister
https://www.thejakartapost.com/opinion/2024/04/24/seizing-the-opportunity-for-solar-panel-manufacturing.html
https://www.thejakartapost.com/opinion/2024/04/24/seizing-the-opportunity-for-solar-panel-manufacturing.html
https://jetp-id.org/storage/official-jetp-cipp-2023-vshare_f_en-1700532655.pdf
https://reneweconomy.com.au/agl-teaches-its-ageing-coal-plants-how-to-flex-around-the-rooftop-solar-duck/
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The CIPP identifies solar as having the greatest potential for development. This depends on
how well potential rooftop PV adopters respond to the new_Minister of Energy and Mineral
Resources Regulation Number 2 of 2024, which addresses rooftop solar power plants.

Another important factor would be how well PLN can accelerate its transmission grid
connection and smart grid to accommodate higher solar penetration and address solar
energy intermittency to manage system security. The Regulation introduces a new solar
quota for both on-grid and off-grid networks, aiming to increase solar energy use among
households, commercial and industrial customers. Another potential is to reallocate the
JETP fund to incentivise potential solar adopters.

Renewables push can make energy transition
more equitable

Major coal producing provinces are at the forefront of energy transition. They will already
have existing electricity and transportation infrastructure that could help developers reduce
capital costs in solar PV deployment. Around 2,300 square kilometres of licensed mining
area in Indonesia is disturbed land, which could host around 0.5 TW of solar PV _capacity.

These provinces are laboratories for fossil fuels phase-out, and shape how “just” and
inclusive the transition will be. Economic growth incentives will be crucial for these
provinces to fully engage with climate change challenges.

What measures are needed? Allocating more renewable projects in these provinces is the
starting point, by considering the compatibility location of these provinces for renewable
deployment. Opening new industries will generate capital gains, create new jobs and
increase tax revenues for provincial governments. In terms of just transition, these provinces
will foster local energy resiliency and support sustainability actions. Thus, pushing for
renewables can simultaneously drive economic growth and advance just transition goals.

Analysis of local coal production in Indonesia reveals that the three largest coal producing
regions in 2022 are East Kalimantan, South Kalimantan and South Sumatra. However, the
JETP’s CIPP document indicates that most renewable project investments are primarily
concentrated in Java instead.


https://jdih.esdm.go.id/storage/document/Permen%20ESDM%20Nomor%202%20Tahun%202024.pdf
https://jdih.esdm.go.id/storage/document/Permen%20ESDM%20Nomor%202%20Tahun%202024.pdf
https://momi.minerba.esdm.go.id/public/
https://momi.minerba.esdm.go.id/public/
https://theconversation.com/indonesia-could-harvest-solar-energy-from-10-billion-panels-so-where-do-we-put-them-167299
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Moreover, the allocation of JETP’s priority projects in the CIPP document only covers 43%
(23.86 GW) of the total additional renewable energy capacity needed between 2020 and
2030 (54.5 GW). This suggests that achieving the JETP target may face headwinds due to
unclear project planning and insufficient financing commitments.

More than half of JETP's renewable energy projects are yet to be identified
Planned project capacity (in gigawatt)
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Source: JETP's Comprehensive Investment and Policy Plan (CIPP) 2023
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https://id.jetp-id.org/cipp

Transition in coal producing regions

The heart of the deal

Indonesia’s coal producing regions may be impacted by the energy
transition. However, various renewable energy programmes present
opportunities to transform these coal-based economies by attracting
clean technology investments and creating high-skilled job
opportunities.

As a coal-rich nation, Indonesia’s economy is closely tied to coal, particularly for export
markets and domestic industries. In terms of exports, the country has seen a steady
increase in coal exports, rising from 356 million tonnes in 2018 to 518 million tonnes in
2023, with export values ranging from $14 billion USD to $46 billion USD.

However, the value of these exports declined by 26% from 2022 to 2023 driven by declining
commodity prices. India, as the second biggest importer of Indonesian coal, also shows
reduced interest in continuing its reliance on coal imports. Despite the global trends in
shifting away from coal, the Indonesian government still has set an ambitious target to boost
coal production to over 900 million tonnes in 2024.

At the same time, local leaders in coal rich provinces are concerned about ensuring
continued fossil fuel investment. China, the largest investor in Indonesia’s coal power plants,
has announced it will stop building new coal power projects overseas. This decision could
limit funding for Indonesia and cast doubts on the future of coal power projects.

Maintaining high coal production levels will increase the risk of stranded assets and worsen
the environmental impacts of coal mining, which continue to affect much of Indonesia,
particularly in coal producing provinces.


https://www.bloomberg.com/news/features/2023-11-23/indonesia-s-coal-powered-industrial-boom-is-testing-its-green-economy-ambitions
https://www.bps.go.id/id/statistics-table/1/MTAzNCMx/ekspor-batu-bara-menurut-negara-tujuan-utama--2012-2022.html
https://www.bps.go.id/id/statistics-table/1/MTAzNCMx/ekspor-batu-bara-menurut-negara-tujuan-utama--2012-2022.html
https://databoks.katadata.co.id/datapublish/2024/03/14/volume-ekspor-batu-bara-2023-naik-di-tengah-turunnya-harga#:~:text=Menurut%20data%20Badan%20Pusat%20Statistik,sekitar%20US%2434%2C59%20miliar.
https://jakartaglobe.id/business/indonesias-coal-export-value-plummeted-by-30-percent-in-january-bps#:~:text=Following%20the%20volatility%20and%20high,are%20shifting%20to%20clean%20energy.
https://jakartaglobe.id/business/indonesias-coal-export-value-plummeted-by-30-percent-in-january-bps#:~:text=Following%20the%20volatility%20and%20high,are%20shifting%20to%20clean%20energy.
https://pib.gov.in/PressReleaseIframePage.aspx?PRID=2016108
https://jakartaglobe.id/business/apbi-expresses-concern-over-indonesias-ambitious-coal-production-target
https://www.minerba.esdm.go.id/berita/minerba/detil/20121013-batu-bara-ombilin-pilar-pembangunan-yang-jadi-ancaman
https://www.minerba.esdm.go.id/berita/minerba/detil/20121013-batu-bara-ombilin-pilar-pembangunan-yang-jadi-ancaman
https://www.aeer.or.id/wp-content/uploads/2023/07/China-FDI-in-Coal-Power-Plant-Sector-in-Indonesia-2.pdf
https://www.thejakartapost.com/news/2021/09/29/coal-power-projects-in-doubt-as-chinese-funding-dries-up.html
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East Kalimantan, South Kalimantan and South Sumatra are major coal producing regions in
Indonesia. In 2022, they each contributed around 302 million tonnes, 204 million tonnes and
88 million tons of coal, respectively, accounting for over 85% of Indonesia’s total coal

production.

Economic activities in these provinces are highly dependent on the coal sector. In East
Kalimantan and South Kalimantan, coal contributes more than 44% and 30% of gross
regional domestic product (GRDP), respectively. Nationwide, the sector also supports more
than 150,000 jobs. As the energy transition progresses, a decline in the coal sector is
expected to significantly impact the economies of these provinces.

Unfortunately, discussions on just transition in these coal producing regions have not yet
been incorporated into the JETP recommendations.

What does energy transition mean for coal
producing regions?

The coal sector poses a risk of job losses due to the end of mine lifecycles. East Kalimantan,
for example, is among the top 10 most impacted provinces, with an estimated 17,000 coal
mining jobs likely to be lost by 2050. Nationally, the peak of coal miner layoffs is predicted to
occur around the 2030s.

With the global energy transition trend, major coal producing regions will face increased
risks due to declining coal demand. The Indonesian Ministry of Energy and Mineral
Resources (MEMR) predicted that domestic coal production could drop to 250 million
tonnes in 2060. This drop in coal consumption will impact local employment, regional GDP
contribution and economic activities in these regions.

The economy of East Kalimantan, for example, is heavily reliant on the extractive sector.
When coal prices skyrocketed in 2022 to an average price of around $345 USD/ton, royalty
fees from the mining sector amounted to IDR 4.6 trillion (approximately $285 million USD),
almost 40% of the province’s revenue. In addition, the sector has created more than 130,000


https://www.portaldataekstraktif.id/
https://kaltim.bps.go.id/publication/2023/02/28/7a58231d5aa2f5a7b4d5c36a/provinsi-kalimantan-timur-dalam-angka-2023.html
https://kalsel.bps.go.id/publication/2023/02/28/73ebc050eb58555c34c506ec/provinsi-kalimantan-selatan-dalam-angka-2023.html
https://www.cnbcindonesia.com/news/20211122085413-4-293284/mimpi-buruk-batu-bara-ratusan-ribu-warga-ri-bisa-nganggur
https://globalenergymonitor.org/report/scraping-by-2023-global-coal-miners-and-the-urgency-of-a-just-transition/
https://www.esdm.go.id/id/media-center/arsip-berita/per-18-maret-2023-kementerian-esdm-setujui-587-rkab-batubara-dan-191-rkab-mineral
https://www.esdm.go.id/id/media-center/arsip-berita/per-18-maret-2023-kementerian-esdm-setujui-587-rkab-batubara-dan-191-rkab-mineral
https://www.statista.com/statistics/214236/thermal-coal-prices-since-2003/
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jobs. However, if the mining and oil and gas sectors were to be completely depleted, the
economy of East Kalimantan could decline by 65%.

Following the latest sustainable taxonomy, investors and financial institutions are
increasingly aware of environmental, social and governance (ESG) issues and start
assessing the risks associated with investing in the coal sector. Major coal companies in
Indonesia, such as Indika Energy and Adaro Energy, have begun to diversify into clean energy
and committed to reducing their revenue from thermal coal. These corporate shifts will likely
impact the coal sector in the regions, as financial resources are reallocated to other sectors
and potentially other locations.

Emission risks from coal includes overlooked
coal mine methane emissions

Dependence on the coal sector also results in substantial environmental impacts in coal
mining regions. It is estimated that 143,592 hectares of natural forest in Kalimantan have
been deforested and converted into coal mines. In addition, coal mining activities and coal
power generation also significantly contribute to energy sector emissions.

With total coal production of around 600 million tonnes, these three provinces release a
significant amount of methane emissions from coal mining activities, commonly referred as
coal mine methane (CMM). In 2022, CMM emissions are estimated at 516 kilotonnes of
CHA4. Given that CMM has a long-term climate impact 30 times greater than carbon dioxide,
this translates to approximately 15.4 million tonnes of CO2e. Unfortunately, CMM emissions
are not included in the subnational greenhouse gas inventories and mitigation plans for
these provinces.

In addition to generating methane emissions from coal mining, these provinces rely heavily
on coal for electricity. In 2022, East Kalimantan and South Kalimantan hosted coal-fired
power plants (CFPPs) with total capacities of 987 MW and 571 MW, respectively.
Meanwhile, South Sumatra had 1,340 MW of CFPPs, which supplied electricity for the
province and neighbouring areas. Altogether, these CFPPs are estimated to emit more than
15 million tonnes of CO2e annually, matching the level of CMM emissions.



https://jiae.ub.ac.id/index.php/jiae/article/download/174/157/284
https://www.ojk.go.id/keuanganberkelanjutan/id/newsmedia/detailpressconference/3373/taksonomi-untuk-keuangan-berkelanjutan-indonesia
https://www.kompas.id/baca/english/2023/09/21/en-pacu-energi-bersih-perbankan-mulai-batasi-pembiayaan-batubara
https://www.indikaenergy.co.id/wp-content/uploads/2021/05/2020-Indika-Energy-Sustainability-Report-EN-1.pdf
https://www.adaro.com/pages/read/9/67/NZE%20Statement
https://www.aeer.or.id/wp-content/uploads/2023/07/The-Threat-of-Coal-Mine-Expansion-Towards-Biodiversity-in-Kalimantan.pdf
https://ember-climate.org/topics/coal-mine-methane/
https://www.ipcc.ch/assessment-report/ar6/
https://gatrik.esdm.go.id/frontend/download_index?kode_category=statistik
https://gatrik.esdm.go.id/frontend/download_index?kode_category=statistik
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Coal mine methane could more than double coal-related emissions in coal
producing regions
Greenhouse gas emissions (in million tonnes of CO2 equivalent)

Il Emissions from coal-fired power plants [l Additional emissions from coal mine methane

East Kalimantan
South Sumatera
South Kalimantan
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Source: Ember
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potential of 29.8 from IPCC's Sixth Assessment Report. Emissions from fuel combustion and electricity for E M B= R
producing coal are not included. -

Within RUPTL 2021-2030, PLN also plans substantial additions to CFPPs in these provinces.
South Sumatra will see an increase of 2,700 MW, while South Kalimantan and East
Kalimantan will add 214 MW and 14 MW, respectively. These expansions are expected to
raise both emissions from CFPPs and coal mine methane by more than 12.6 million tonnes
CO2e. Furthermore, this could heighten stranded asset risks and hinder efforts to reduce
emissions and diversify the economy.

Renewables present various benefits for coal
regions

Despite potential impacts on the coal sector, energy transition offers long-term economic
transformation opportunities for coal producing regions. Renewable energy projects and
clean energy manufacturing present promising alternatives. For example, Inner Mongolia is
accelerating its new-energy industry plan, aiming to generate clean electricity and establish
itself as a leading hub for clean technology manufacturing.


https://web.pln.co.id/statics/uploads/2021/10/ruptl-2021-2030.pdf
https://english.www.gov.cn/news/topnews/202301/22/content_WS63cd182dc6d0a757729e5fc7.html
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In Indonesia, both PLN and the government have initiated several renewable energy
programmes that cover coal producing regions with a total potential of 2.7 GW. PLN'’s
RUPTL, claimed to be the “greenest” business plan, includes a total of 1.6 GW of renewable
energy projects across these three provinces. Furthermore, 391 MW of diesel generators
could be replaced with renewable energy through PLN’s diesel substitution programme. The
newly launched_PV rooftop regulation also offers opportunities for building owners to reduce
their emission footprints and electricity bills, with potential of 536 MW until 2028. Building
owners and homeowners can process easy and fast installation of rooftop solar PV systems,
which makes it suitable to become a choice for transition.

In addition to these existing programmes, coal producing regions could gain greater benefits
by replacing additional coal capacities with solar. A total of 2,328 MW of CFPP that will be
built between 2021 and 2030 could be replaced with 5.8 GW of solar across these three
provinces. The addition of solar capacity is aligned with the CIPP scenario and could be part
of priority projects within CIPP.

Close to 100,000 jobs could be created in Indonesia's coal producing
regions from renewables projects

Job creation from renewable energy programs (in thousands)

o JOb cresen _

Reallocating new coal

New CFPP substitution Cafa)d“es 1755 o0 459
solar,

Existing programmes
PV rooftop | (+27 GW)

Diesel substitution H
Green RUPTL _

Source: Ember EMB=R
Coal producing regions include the province of East Kalimantan, South Kalimantan and South Sumatera -—

These programmes will trigger a multiplier effect in these coal regions. The total investment
required for these projects could reach an estimated amount of $9.4 billion USD. The
projects are also expected to create around 95,000 high-skilled jobs, which could offset the


https://web.pln.co.id/statics/uploads/2021/10/ruptl-2021-2030.pdf
https://www.esdm.go.id/id/media-center/arsip-berita/dukung-program-dedieselisasi-menteri-esdm-teknologi-dan-biaya-kompetitif-jadi-kunci-keberhasilan
https://jdih.esdm.go.id/storage/document/Permen%20ESDM%20Nomor%202%20Tahun%202024.pdf
https://id.jetp-id.org/cipp
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job losses from mine closures. Investment opportunities in clean technology manufacturing,
such as solar modules and other components, could further boost both investment and job

creation.

Furthermore, implementing these programs will reduce energy sector emissions in these
three provinces. Renewable electricity generation could avoid 18 million tonnes of CO2
equivalent emissions from fossil fuel power plants and keep 12 million tonnes of coal
beneath the surface.

This could also lay the groundwork for investment in clean technology manufacturing in
these regions.


https://jakartaglobe.id/business/kalimantan-industrial-park-to-produce-ev-batteries-petrochemical

Takeaways

Indonesia’s energy policy beyond
2024

Under Indonesia’s new presidency, affordability and accessibility will
likely remain at the heart of transition.

This year, Indonesia will submit its 2035 targets to the UN, along with updated targets for
2030. The Enhanced Nationally Determined Contribution (E-NDC) will increase the emissions
reduction target in the energy sector to 358 million tonnes by 2030, with renewables
development a big part of the plan.

Indonesia’s energy sector target to achieve carbon neutrality by 2060 is stipulated in the
National Energy Policy (NEP), last updated ten years ago in 2014. The revised NEP, expected
to be released this year, will reduce the renewable energy target from 23% by 2025 to
between 17-19% in the energy mix.

As aresult, Indonesia’s climate commitments in the energy sector may progress slower than
previously anticipated. However, the longer the country remains dependent on fossil fuels,
the more difficult it will be for its leaders to meet the net-zero ambitions.


https://ebtke.esdm.go.id/post/2023/12/07/3669/indonesia.tetapkan.e-ndc.sektor.energi.miliki.target.tekan.emisi.358.juta.co2.di.2030
https://www.thejakartapost.com/business/2024/01/16/indonesia-to-abandon-23-renewable-energy-target-by-2025.html
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Uniting energy transition, climate and
development goals

Evidence suggests that Indonesia’s energy transition should be well under way. The
government has set a target to support renewable energy development in the New Energy
and Renewable Energy Bill through increasing on-grid renewable capacity, converting diesel
power generation to solar and expanding rooftop solar. The new bill should clearly define the
proportion of renewable energy generation in the total electricity mix, instead of the
percentage of ‘new’ energy sources, such as nuclear and fuels derived from fossils.

Even though fossil fuels will continue to play a significant role, the demand for them will not
peak and decline until 2030 under the JETP scenario. This timeline provides the government
with the opportunity to adjust its power sector development plan and gives coal producing
provinces time to develop new strategies. Both national and local governments will need to
shape policies that support clean energy transition. Ultimately, a successful transition will
depend on effective governance at various levels in Indonesia.

Given Indonesia’s multilevel and multi-sectoral governance structure, establishing a
long-term sustainability goal that integrates energy transition, climate and development
ambitions can align just transition with high-quality economic growth. This inextricably
distributes the tasks of transition more dynamically across a wider spectrum of government
actors. Indonesia stands a better chance of successfully driving its clean power growth, if
these actors collaborate effectively.

As a coal producing country, Indonesia may have some advantage in shielding its population
from sporadic price shocks that threaten enerqy affordability. While PLN and the government
may continue the subsidy mechanism to keep energy services affordable, access to
electricity remains a big challenge in the rural areas. Inevitably in the long run, shocks may
arise from the depletion of finite resources.

Increased international and regional cooperation in energy transition will also provide
incentives to help developing countries with their energy transition plans, under the principle

of Common But Differentiated Responsibilities (CBDR). CBDR acknowledges that


https://ebtke.esdm.go.id/post/2022/11/04/3321/ruu.ebt.wujud.penguatan.regulasi.pengembangan.energi.baru.terbarukan.tanah.air
https://ebtke.esdm.go.id/post/2022/11/04/3321/ruu.ebt.wujud.penguatan.regulasi.pengembangan.energi.baru.terbarukan.tanah.air
https://iea.blob.core.windows.net/assets/86f2ba8c-f44b-494a-95cc-e75863cebf95/StrategiesforAffordableandFairCleanEnergyTransitions.pdf
https://web.pln.co.id/media/siaran-pers/2024/03/subsidi-listrik-ke-pln-rp-7583-triliun-wujud-negara-hadir-sediakan-akses-listrik-terjangkau-bagi-masyarakat-miskin
https://www.sciencedirect.com/science/article/abs/pii/S0301420721002221
https://sustainabledevelopment.un.org/getWSDoc.php?id=4086
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responsibility is unequally distributed due to historical contributions to climate change and
economic capacities.

Renewables can improve energy access in rural areas. For Indonesia, where affordability and
accessibility are top government priorities, well designed policies supporting renewable
energy will be essential to buffer the shocks.



Supporting Materials

Methodology

Generation, imports and demand

Annual data from 2000 to 2023 is taken from the Handbook of Energy and Economic
Statistics of Indonesia 2023.

The 4.7% annual rise in electricity demand between 2023 and 2030 is calculated based on
the historical demand data from 2023 and projected demand in 2030 as stipulated in the
RUPTL 2021-2030.

Ember analyses

In Chapter 1, we calculate renewable energy generation by 2030, using coal capacity data in
2023 and RUPTL targets. The analysis is based on annual growth rates for electricity
demand at 4.7%, and capacity factors for coal at 64%, solar at 20%, hydro at 52% based on
the average capacity factor of hydropower across all types of plants in 2022 and wind at
35%.

The range for electricity cost generation from coal is calculated using PLN's average
generation cost for coal technology in 2023 (Rp. 737.52 per kilowatt hour) and a levelized
cost of electricity in which the methodology is taken from NREL Annual Technology Baseline
2023.

Chapter 2 assessment compares capacity addition plans in the RUPTL 2021-2030 and
JETP's CIPP document.

In Chapter 3, we calculate emissions from coal power plants and coal mine methane.
Emission factors are collected from the cap and trade requlation for CFPP and IPCC'’s
average emission factor for surface coal mines.


https://www.esdm.go.id/assets/media/content/content-handbook-of-energy-and-economic-statistics-of-indonesia-2023.pdf
https://www.esdm.go.id/assets/media/content/content-handbook-of-energy-and-economic-statistics-of-indonesia-2023.pdf
https://web.pln.co.id/statics/uploads/2021/10/ruptl-2021-2030.pdf
https://web.pln.co.id/statics/uploads/2021/10/ruptl-2021-2030.pdf
https://www.iea.org/articles/scaling-up-renewables-in-the-java-bali-power-system-a-case-study
https://gatrik.esdm.go.id/assets/uploads/download_index/files/c4d42-technology-data-for-the-indonesian-power-sector-2024-annoteret-af-kb-.pdf
https://ens.dk/sites/ens.dk/files/Globalcooperation/technology_data_for_the_indonesian_power_sector_-_final.pdf
https://ens.dk/sites/ens.dk/files/Globalcooperation/technology_data_for_the_indonesian_power_sector_-_final.pdf
https://web.pln.co.id/statics/uploads/2023/10/Statistik-PLN-2022-ENG-20.6.pdf
https://web.pln.co.id/statics/uploads/2023/10/Statistik-PLN-2022-ENG-20.6.pdf
https://atb.nrel.gov
https://atb.nrel.gov
https://web.pln.co.id/statics/uploads/2021/10/ruptl-2021-2030.pdf
https://jetp-id.org/storage/official-jetp-cipp-2023-vshare_f_en-1700532655.pdf
https://www.esdm.go.id/id/media-center/arsip-berita/kementerian-esdm-terbitkan-aturan-acuan-nilai-ekonomi-karbon-subsektor-listrik
https://www.ipcc-nggip.iges.or.jp/public/2019rf/pdf/2_Volume2/19R_V2_4_Ch04_Fugitive_Emissions.pdf
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Renewable energy generations are estimated using capacity factors from the power sector’s
technology catalogue. Job creation opportunities are calculated based on the number of
jobs per Gigawatt hour of renewable energy generation. Investment opportunities are
calculated based on IRENA's average cost of electricity for renewables. Emission avoidance
from new RE projects are calculated using PLN's grid emission factors.
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