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• Indonesia is one of world’s largest coal producers, with rapidly 
growing domestic demand. 

• Indonesia has indicated its desire to move away from coal 
towards renewable energy and to achieve net-zero emissions by 
2060.

• Indonesia’s Just Energy Transition Partnership (JETP) was 
launched with G7 in 2022, including power sector targets and a 
finance deal:

• Peak power sector emissions at 290 MtCO2 in 2030, 
• 34% RE in total generation in 2030,
• net zero power sector emissions by 2050,
• an initial $20 billion in public and private financing (3-5 

years).

• The Government of Indonesia published the draft 
Comprehensive Investment and Policy Plan (CIPP) in late 2023, 
outlining the roadmap for power sector decarbonization to 
support JETP implementation.

International financial mechanisms were set up to help 
Indonesia deliver an ambitious and just power system transition

Indonesia Power Generation by Technology 
(source: Ember)



We conducted a series of analysis, assessing emerging policy questions 
and the transition opportunities and challenges for Indonesia
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• Detailed plant-by-plant retirement pathways and financing needs and allocation (Cui et al., 2022)

• Implication to international developers’ overseas coal assets (Cui et al., 2023)

• Rapidly growing captive coal power capacity (Zhu et al., 2023)

• Biomass supply for co-firing and impacts on land-use emissions (Squire et al., 2024)

• 1.5C-alighed transition plan beyond the CIPP (Borrero et al., forthcoming)

• Comprehensive database of Indonesia’s industrial park (Lou et al., forthcoming)



Retirement schedule for individual CFPPs 
based on national 1.5°C coal power 
pathway from IAM and plant ranking

• The national coal power generation constraint from GCAM is 
met by retiring coal plants one by one starting from the lowest 
to highest combined score at today’s utilization levels. 

• We then apply a minimum guaranteed lifetime (20 years) to 
plants that are retired before that age, except for the LHF plants. 
Retirement schedule for PLN and IPP plants are as follow:

• With minimum lifetime, some plants are now retired later than 
needed to meet the national coal generation constraints from 
GCAM, average utilization will decline from 5,935 hours today to 
4,807 hours by 2030, and 1,090 hours by 2040.

3R. Cui, e t . a l. (Augus t  20 22). “Financing Indone s ia 's  coa l phase -out : A jus t  and acce le ra te d 
re t ire m e nt  pa thway to ne t -ze ro.” CGS, UMD, , Colle ge  P ark, USA; IESR, Jakarta , Indone s ia .



How Indonesia’s JETP may 
affect international coal 
developers’ overseas assets
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• Over 70% of the existing and new IPP projects in 
Indonesia involve one or more international 
developers 

• 94% of the new IPP projects (under-construction, 
PPA-signed, or under-planning) are sponsored by 
international companies (9.9 GW), while only 0.6 
GW is solely developed by domestic IPPs.

• Increasingly international developers’ overseas 
coal power assets will be affected by the host 
country’s climate and energy transition ambition.

• Provide a possible early retirement schedule to 
better understand the potential implications of 
JET-P on overseas assets

R. Cui, e t  a l. (March 20 23 ). “How an acce le ra te d coal t rans it ion in Indone s ia  m ay affe ct  
Chine se  de ve lope rs .” CGS, UMD and IESR. 21 pp.



According the scenario, 4.2 GW of IPP plants retire by 2030, of which 
2.7 GW is developed by domestic IPPs, 1.5 GW by Japanese and South 
Korean companies, and only 50 MW involves Chinese developers.
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• With new projects under 
construction, the total operating 
capacity of the Chinese-involved 
IPP plants will continue to grow 
and reach 7.6 GW, double from 
today, within the next few years. 

• Over 92% of the Chinese-
involved capacity does not retire 
until after 2035, and over 50% 
not until after 2040.

• None of the Chinese IPP plants 
operate for more than 20 years, 
compared to a typical coal 
lifetime of 30-40 years; and 
those in operation after 2040 will 
run less than 900 hours per year, 
shifting from baseload to 
peaking service by gradually 
lowering the utilization levels.R. Cui, e t  a l. (March 20 23 ). “How an acce le ra te d coal t rans it ion in Indone s ia  m ay affe ct  

Chine se  de ve lope rs .” CGS, UMD and IESR. 21 pp.



We develop a framework to assess the financing need for implementing 
the proposed retirement pathway through a just transition
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The framework covers the economic, social, and environmental benefits (blue) and costs (green) or uncertain outcomes (yellow) that are 
either directly or indirectly from CFPP retirements for different stakeholders – the coal-related industry, government, and the public.

R. Cui, e t . a l. (Augus t  20 22). “Financing Indone s ia 's  coa l phase -out : A jus t  and acce le ra te d 
re t ire m e nt  pa thway to ne t -ze ro.” CGS, UMD, , Colle ge  P ark, USA; IESR, Jakarta , Indone s ia .



The accelerated coal 
phaseout is feasible and 
beneficial from the 
economic and social 
perspectives
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• Using the best data available, we estimate 
the retirement costs at $4.6 billion through 
2030 and $27.5 billion through 2050.

• The total savings from avoided coal power 
subsidies and avoided public health costs 
amount to $34.8 and $61.3 billion, 
respectively.

• The quantified benefits are 2–4 times as 
large as the quantified costs in each decade.

• The large upfront costs of retirement 
necessitate substantial international support, 
despite the larger benefits gained in the 
long run.

R. Cui, e t . a l. (Augus t  20 22). “Financing Indone s ia 's  coa l phase -out : A jus t  and acce le ra te d 
re t ire m e nt  pa thway to ne t -ze ro.” CGS, UMD, , Colle ge  P ark, USA; IESR, Jakarta , Indone s ia .



To replace coal and meet increasing demand, energy investments must 
scale up and shift rapidly to renewables, storage, transmission, and 
energy efficiency.
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2022-2030 2031-2040 2041-2050

• We estimate over 1.2 trillion USD 
investment on renewables, storage, 
transmission & distribution, and 
energy efficiency for 2022-2050.

• The investment must scale up to 
135 billion$ between 2022 and 
2030. In comparison, the total 
energy investment (including fossil 
fuels) has surpassed 35 billion$ for 
the last five years, where RE 
investment is about 1.5-2 
billion$ annually.

• Most of the investments are 
expected to come from the private 
sectors, while the public sector is 
critical in creating an attractive 
investment environment through 
regulations, policy supports, 
and/or market-based mechanisms. R. Cui, e t . a l. (Augus t  20 22). “Financing Indone s ia 's  coa l phase -out : A jus t  and acce le ra te d 

re t ire m e nt  pa thway to ne t -ze ro.” CGS, UMD, , Colle ge  P ark, USA; IESR, Jakarta , Indone s ia .



Rapid growth of captive coal has caught policy attention only recently 
and become a key challenge for Indonesia’s coal transition
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• While Indonesia has banned the 
development of new coal power 
plants (Presidential Regulation No. 
112 of 2022), captive plants are 
exempt from this provision. 

• As of 2023, Indonesia has 15 GW 
operating captive coal power plants, 
representing 28% of the total installed 
coal capacity.

• After 2025, with the 6 GW under 
construction projects coming online, 
captive coal will account for 34% of 
total installed coal capacity.

• Majority of captive coal capacity was 
built after 2016.

Indonesia’s On-Grid and Captive 
Operating Coal Power Capacity

(source: GCPT w/ author’s adjustment;
 2024 onwards are estimated based on projects 

under construction)

P re lim inary re sult s , ple ase  do not  c it eM. Borre ro, e t  a l. (forthcom ing). “1.5 °C-a ligne d coal powe r t rans it ion pa thways  in Indone s ia : addit ional 
s t ra te gie s  be yond the  Com pre he ns ive  Inve s tm e nt  and P olicy P lan (CIP P ).” CGS, UMD and IESR. 



Rapid growth of captive coal 
power plants are driven by strong 
economic and industrial demands

• The mining industry of climate-saving 
minerals as an engine of economic growth.

• Industrial estates/parks as a policy tool for 
industrial growth.

• Urbanization and expanding investment in 
infrastructure.

• Majority projects involve Chinese 
companies.

M. Zhu, e t  a l. (Octobe r 20 23 ). “De carbonizing capt ive  coal powe r plants  in Indone s ia  and im plica t ions  
for Chine se  s take holde rs : Tre nds , cha lle nge s  and opportunit ie s .” CGS, UMD and IESR. 4 0 pp
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Comprehensive industrial park database to be 
released soon (Lou et al., forthcoming)



A comprehensive plan for 
1.5C-aligned power sector 
transition beyond the CIPP

• A combined pathway covering both on-grid 
and captive plants, emissions peak at 380 
MtCO2 by 2025, decrease by 13% by 2030, 
51% by 2040, and ~100% by 2050.

• On-grid plants contribute to two thirds to 
three quarters of emissions reduction.

• A larger set of transition strategies for 
individual coal plants: 

• cancellation
• early retirement (before 30 years)
• biomass co-firing
• lower utilization for dispatch
• CCUS
• onsite RE substitution (captive)
• grid connection (captive)
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CO2 emissions from on-grid and captive power generation 
under BAU and 1.5C-aligned pathways

P re lim inary re sult s , ple ase  do not  c it eM. Borre ro, e t  a l. (forthcom ing). “1.5 °C-a ligne d coal powe r t rans it ion pa thways  in Indone s ia : addit ional 
s t ra te gie s  be yond the  Com pre he ns ive  Inve s tm e nt  and P olicy P lan (CIP P ).” CGS, UMD and IESR. 



Emissions reduction pathway for on-grid coal plants by transition strategy

• On-grid plants tend to have more 
transition options compared to captive 
plants and thus deliver more reductions 
in the near term.

• Emissions peak at 275 MtCO2 in 2025 
and follow roughly a linear pathway to 
zero emissions by 2050.

• By 2030, 75% of the reduction is 
attributed to lower utilization, and 25% 
to biomass cofiring. Post-2030, early 
retirement comes in as a main strategy.

• Flexible plants: 53 units (8 GW) to 
reduce utilization to 40% in 2030 and to 
30% from 2035 onward.

• Biomass co-firing: 103 units (5 GW) 
with blending ratio of 5% in 2024 to 57% 
by 2030; 374 MW stroker plants to 100% 
by 2035.
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CO2 emissions from on-grid power generation under BAU and 
1.5C-aligned pathways, reduction by transition strategy

P re lim inary re sult s , ple ase  do not  c it eM. Borre ro, e t  a l. (forthcom ing). “1.5 °C-a ligne d coal powe r t rans it ion pa thways  in Indone s ia : addit ional 
s t ra te gie s  be yond the  Com pre he ns ive  Inve s tm e nt  and P olicy P lan (CIP P ).” CGS, UMD and IESR. 



Emissions reduction pathway for captive coal plants by transition strategy

• Captive plants have less transition 
options with a substantial growth 2020-
2025 and achieve limited emissions 
reduction through 2030.

• Emissions peak in 2025, to cancel 2.6 GW 
at pre-construction.

• By 2030, 75% reduction comes from 
biomass co-firing and 25% from onsite 
renewable substitution. 

• Biomass co-firing: 80 units (13 GW) half 
of overall emissions reduction, and one 
unit (1.1 GW) is converted to BECCS after 
2040.

• RE substitution: gradual replacement of 
2.5 GW of coal capacity with 11.2 GW of 
solar capacity by 2040.

• Grid connection in Sulawesi becomes 
critical post-2040.
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CO2 emissions from captive power generation under BAU and 
1.5C-aligned pathways, reduction by transition strategy

P re lim inary re sult s , ple ase  do not  c it eM. Borre ro, e t  a l. (forthcom ing). “1.5 °C-a ligne d coal powe r t rans it ion pa thways  in Indone s ia : addit ional 
s t ra te gie s  be yond the  Com pre he ns ive  Inve s tm e nt  and P olicy P lan (CIP P ).” CGS, UMD and IESR. 
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• Indonesia ranks 6th 
globally in terms of total 
methane emissions (IEA 
2024). 

• Waste sector contributes 
to over 40% of Indonesia’s 
methane emissions, 
followed by agriculture of 
31%, and energy of 27%.

• Nearly 70% of coal 
production is for export, 
largely affected by coal 
transition internationally. 

• Indonesia signed the 
Global Methane Pledge 
but has few domestic 
policies to tackle methane.

What are the potential implications of Indonesia’s coal transition on 
its methane emissions?



Importance of complementary methane and carbon dioxide abatement 
for climate goal
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• CO2 abatement decisive for long-
term limits to warming, but initially 
SO2 effect dominates

• CH4 abatement thus is largest 
(only!) lever for near-term warming 
deceleration 

• Complementary actions from both 
targeted methane mitigation and 
energy transition are needed to 
limit temperature overshoot and 
return to 1.5C.

C. Be rt ram , e t  a l. (20 23 ). “Ram ping up m e thane  e m iss ions  re duct ions  in this  
de cade : Im plica t ions  of m e thane  e m iss ions  for ne ar- and m e dium -te rm  
warm ing.” CGS, UMD.



Thank you!
Ryna Yiyun Cui, PhD
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