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About 
 

Using a bottom-up estimation approach based on industrial outputs, the report 
quantifies off-grid captive generation across industries, drawing on existing work from 
the Just Energy Transition Partnership (JETP) Secretariat. It examines captive power’s role 
in industrial development and its impact on Indonesia’s decarbonisation commitments, 
carbon market credibility and economic competitiveness, showing why data accuracy 
is essential. 

Read the report online at: 
https://ember-energy.org/latest-insights/indonesias-captive-coal-giant-better
-data-to-shape-industrial-competitiveness 

 

Key highlights 
 

161 TWh  83%  135 Mt 
Estimated captive power 
generation by 2025, with 
half going to the nickel 
processing industry. 

 The share of coal 
generation in the total 
captive fleet by 2025. This 
is a 13pp discrepancy 
with HEESI 2025.  

 The estimated CO2 
emissions from captive 
power activities. 
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Executive summary 

Decarbonising captive power 
sector is key to Indonesia’s green 
economy 

 

Being a major contributor to emissions, accounting for 48% of total power sector 
emissions in 2024, captive power with limited compliance in operational reporting can 
hinder transparency and create data inconsistencies. Using an industry-focused 
bottom-up approach that complements the Ministry of Energy and Mineral Resources 
(MEMR)’s latest Handbook of Energy and Economic Statistics of Indonesia (HEESI) 2025 
data, our analysis provides an estimate of captive coal power generation of more than 
133 TWh. 

The nickel industry contributed to industrial development in Indonesia. Since the ban on 
unprocessed nickel exports in 2020, Indonesia became the leading processed nickel 
exporter, supplying more than half of global production in 2023. Given their 
energy-intensive nature, most smelters that are located in remote regions, such as 
Sulawesi and North Maluku, still rely on captive coal. A few facilities are reported to draw 
less than 1% of their energy consumption from the state-owned PLN grid.  

The transparency of captive coal data in the Indonesian official energy policy document 
has been anticipated since the JETP CIPP document was published in 2025. Officially, the 
Handbook of Energy and Economics Statistics (HEESI) 2025, launched in August 2026, 
includes plant-level data on the captive power sector. It reported more than 28.5 
gigawatts (GW) of installed capacity and more than 144 terawatt-hours (TWh) of 
electricity production from IUPTLS (captive plants for own-use power supply) and IUPTLU 
(captive plants supplying to the public) license holders. The HEESI’s latest version helps 
strengthen data transparency by providing a license-based classification of power 
plants. 

 

 3 
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To provide a comparison, we estimate current and historical captive power demand 
across industries, based on previous work by the Just Energy Transition Partnership 
(JETP) Secretariat - the coordinator for internal and external stakeholders on the JETP, 
Global Energy Monitor (GEM)’s Plant trackers, and Earthwise (EW)’s Indonesian Captive 
Coal Database.  

Our analysis shows that in 2025, more than 161 TWh of electricity was supplied by captive 
power, a discrepancy of 12% with HEESI and 1.7 times that of PLN’s electricity sales to 
industrial consumers in the same year. Coal contributes around 134 TWh of captive 
supply in our analysis, 30 TWh more than HEESI and more than half of on-grid coal 
production in 2025. The fossil captive power contributes to around 135 Mt CO2 emissions.  

Complementing HEESI’s fuel breakdown of captive production, our approach also 
provides a breakdown of captive generation by industrial end-users. Nickel processing 
alone accounts for more than 81 TWh, where over 94% of it is coal-fired, followed by pulp 
and paper (22 TWh) and multi-industry industrial parks (13.5 TWh). 

Renewables, accounting for about 10% of total demand in 2025, are more visible in 
non-nickel industries. Hydropower historically fuelled the first Indonesian aluminium 
smelter with almost 4 TWh in 2025, yet its share has been shrinking recently owing to 
newly operating smelters that are more coal-driven. Meanwhile, the use of bioenergy is 
more prevalent in pulp and paper and crude palm oil (CPO) mills, subject to the 
combined heat and power (CHP) systems that can valorise biomass by-products for 
generating electricity and useful thermal energy. These sectors can be the first step to 
reduce captive coal with their proximity to the PLN’s grid.  

The government and industries have also pushed for the deployment of large-scale 
solar and storage in industrial zones and nickel smelter facilities, through a Nickel 
Decarbonisation Roadmap, targeting more than 47 GW of renewable energy capacity 
and 5.1 of green hydrogen. Scaling up renewables in captive power will rely on the 
distinctive nature of each industry and each renewable energy source’s technical 
potential. A few industrial interventions have been proposed, including industrial 
clustering, fuel switching, and carbon capture and storage (CCS), some with high 
economic costs and uncertainties. However, technologies with the least cost options 
and technical benefits, such as solar and storage installed close to the captive plants 
should be prioritised to avoid Indonesia from falling into the carbon lock-in trap.   

Data rigour for captive power is more than an accounting task. While Indonesia already 
has policy and regulatory frameworks to decarbonise the industrial sector, from 
Presidential Regulation 112/2022, net-zero commitment by 2060, and emission reductions 
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https://www.wri.org/technical-perspectives/nickels-climate-cost-and-indonesias-push-cleaner-production?utm_source=chatgpt.com
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https://jetp.id/news/captive-power-study
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https://www.sciencedirect.com/science/article/pii/S2772656825000582
https://ember-energy.org/latest-insights/solar-electricity-every-hour-of-every-day-is-here-and-it-changes-everything/


            
to renewable energy targets, these strategies should be complemented with clearer 
guidelines or mandates to limit off-grid emissions, effective collaboration among 
responsible stakeholders and strong political will. Capacity mapping cannot capture 
captive demand or CO2 emissions, as applying a universally assumed capacity factor 
across different industries could lead to systematic miscalculation of generation and 
emissions. Furthermore, an increasingly sustainability-conscious market, namely the EU’s 
Carbon Border Adjustment Mechanism (CBAM), can impose penalties and jeopardise 
the competitiveness of Indonesian export commodities.  

Therefore, an enhanced reporting system for captive power, supported by robust 
methodologies and compliances from industrial operators to provide granular 
facility-level data, is a precondition for Indonesia to maintain its competitive industrial 
position, as well as lay a foundation for a credible carbon trading market and better 
national decarbonisation efforts tracking.  

 

01 
Indonesia’s off-grid coal fleet produced roughly 60% as much electricity as its 
grid-connected coal plants 

Captive coal generation is estimated to be roughly 134 TWh in 2025, equivalent to 58% of 
233 TWh generated by on-grid coal - up from 50% in 2024. This generation sits largely 
outside Indonesia’s energy transition commitments, equivalent to around 135 Mt of CO2 
emissions, and an additional 30 TWh generation from captive coal fleets compared with 
HEESI’s data. 

 

02 
Coal makes up majority in the captive power fleet, supplying mainly 
energy-intensive nickel smelting plants with limited grid access 

By the end of 2025, more than 81 TWh of captive power is estimated to go toward the 
nickel processing activities, of which more than 94% comes from coal. Most smelting 
plants are situated in Sulawesi and North Maluku - remote regions with limited access to 
the national power grid.  
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https://dialogue.earth/en/energy/indonesias-captive-coal-could-it-lead-the-transition-away/
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03 
Captive coal reliance extends beyond nickel, and these industries are the 
low-hanging fruit for decarbonisation 

More recent operating aluminium plants, built by both Indonesian and Chinese 
companies, are leaning towards captive coal supply with current generation of 12.2 TWh 
in 2025. Meanwhile, pulp and paper already meet 20% of its captive demand without 
coal through combined heat and power systems from black liquor and wood waste, 
and palm oil mills run largely on their fruit bunches and kernel shells. As these sectors 
cluster in Sumatra, Java, and Kalimantan, within reach of the PLN’s interconnections - an 
easy start for stabilising captive coal.  

 

04 
Solar paired with battery storage system can replace captive coal 

Our analysis found that around 70 GWh of captive solar is generated for the pulp and 
paper industry. Solar is also recorded as alternate fuel for some captive coal plants. 
Given there is more than 490 GWp of on-site solar potential, cost-effective solar and 
storage can be a viable option for round-the-clock supply for energy-intensive 
industries and meet Indonesia's 100 GW solar plan.  
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https://www.cell.com/iscience/fulltext/S2589-0042(25)02024-3?_returnURL=https%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS2589004225020243%3Fshowall%3Dtrue
https://www.cell.com/iscience/fulltext/S2589-0042(25)02024-3?_returnURL=https%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS2589004225020243%3Fshowall%3Dtrue
https://ieefa.org/resources/advancing-indonesias-100gw-solar-program-through-de-dieselization-energy-security


            
 

Captive coal power has been massively driven by Indonesia's metal 
downstreaming boom, placing industrial power supply at the centre of 
national planning. How this capacity is steered will determine not only the 
pace of the country's energy transition, but also its global competitiveness 
as overseas markets embed carbon metrics into trade policy. Bridging 
top-down national reporting in HEESI with a bottom-up approach 
establishes the transparent baseline essential for credible decarbonization. 
Prioritising this integration is critical if Indonesia is to align its primary 
industrial growth drivers with its climate ambitions. 

Katherine Hasan 
Analyst, Centre for Research on Energy and Clean Air 

 

Mandating the limit of coal use in the captive power sector could accelerate 
Indonesia’s green economic ambitions. As coal reserves become 
increasingly constrained, harnessing Indonesia’s abundant solar resources 
could unlock its economic potential and establish the country as a global 
green-industry leader. 

Dr Dinita Setyawati 
External Affairs & Strategic Impact Lead, Ember 
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Captive power use is increasing Indonesia’s industry, and it limits the country to 
achieve decarbonisation targets. The latest HEESI has provided a top-down 
approach to capture the operation of this special sector. Our analysis proposes a 
bottom-up perspective with greater focus on industrial activities to complement 
HEESI's data, aiming to strengthen the data quality to better track Indonesia’s 
decarbonisation efforts.  

Giang Vu 
Data Analyst, Ember 
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Chapter 1 

Massive growth of captive coal is 
hindering Indonesia’s industrial 
competitiveness 

 

Industrial activities serve as a cornerstone of Indonesia’s economic strategy, driving 40% 
of GDP growth and employment opportunities. Among these, nickel extraction and 
processing position Indonesia as a vital link in the stainless steel supply chain and are 
driving growth for EV manufacturing. The domestic nickel processing industry developed 
rapidly after the ban on unprocessed nickel exports in 2020. In 2024, Indonesia’s nickel 
production reached more than 2.3 million metric tons, accounting for more than 62% of 
global production.  

However, this industrial expansion has brought energy demand complexities to the 
forefront. For energy-intensive industries such as nickel, aluminium, and steel, smelting 
centres are usually located in remote areas with limited access to the national power 
grid. Concentrated in Sulawesi and North Maluku, they rely on captive coal as the 
primary supply of electricity for efficiency reasons. We estimate that industry drew more 
than 161 TWh from captive power in 2025, equivalent to roughly 1.7 times PLN’s electricity 
sales to industrial customers that same year.  
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https://www.bps.go.id/en/statistics-table/2/NjUjMg==/gdp-by-industry--2010-100---billion-rupiahs-.html?__cf_chl_f_tk=1L2qNzYZvmeF7uRnVflJP.2ctcIEvg2b2Fzn.mMkYb0-1783348033-1.0.1.1-yiq8WTA8zTtoIPdnES4rp4fQW_YMC.AoOctp0tHG7VI
https://eta-publications.lbl.gov/sites/default/files/industry_decarbonization_roadmaps_for_indonesia-final-rev2.pdf
https://energyandcleanair.org/publication/indonesias-nickel-aimed-at-evs-but-still-parked-in-stainless-steel/
https://eastasiaforum.org/2026/03/05/nickel-nationalism-holds-back-indonesias-clean-tech-ambitions/#:~:text=A-,Indonesia's%20nickel%20boom%20is%20often%20held%20up%20as%20proof%20that,gains%20in%20Sulawesi%20and%20Maluku.
https://pubs.usgs.gov/periodicals/mcs2026/mcs2026-nickel.pdf
https://energyandcleanair.org/wp/wp-content/uploads/2024/02/CREA_CELIOS-Indonesia-Nickel-Development_EN.pdf
https://ember-energy.org/app/uploads/2025/10/Policy-paper-From-Captive-Coal-to-Green-Nickel_-Securing-Indonesias-Future-Competitiveness-2.pdf


            

 

In an effort to keep track of captive power in Indonesia, the JETP Secretariat estimated 
that among 25.9 GW of captive power plants built by 2024, 75% of them run on coal. 
Nickel processing stands out as one of the most captive energy-intensive industries, with 
a capacity of about 14 GW – of which 95% is coal-based.  

The trajectory of the mineral extraction and processing industry creates a dichotomy 
between Indonesia’s ambitious industrial pathways and its national energy transition 
commitments.  
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Chapter 2 

Government’s efforts to 
decarbonise the industry sector 
and shy away from coal 

 

Understanding that aligning downstreaming strategies with sustainability is essential for 
long-term competitiveness, Indonesia’s government has developed long-term national 
plans and emission mandates to decouple economic growth from carbon-intensive 
energy sources. 

The government’s energy transition strategy is fundamentally driven by the Presidential 
Regulation (PR) 112/2022, which imposed a ban on newly built coal power plants, 
emission reduction mandates of at least 35% within 10 years of operation for exempted 
captive plants built for “national strategic projects”, and a coal phase-out in the power 
sector by 2060. The Just Energy Transition Partnership (JETP) Comprehensive Investment 
and Policy Plan (CIPP) further supports these regulatory frameworks. The CIPP provides a 
roadmap for a structural shift in the power sector, with ambitious renewable energy 
generation targets of 44% by 2030 and grid emission limits (i.e., 250 Mt by 2030, 175 Mt by 
2040) to achieve the end goal of net-zero emissions by 2050.   

Furthermore, the National Electricity General Plan (RUKN) and MEMR Regulation No 
10/2025 on the roadmap of electricity sector transition project that peak CO2 emissions 
from power generation will occur in 2037 at around 599 million tonnes of CO2, consisting 
of approximately 433 million tonnes from the grid and around 166 million tonnes from 
captive power. The national electricity plan provides no further breakdown of this 
scenario. 

Regulations regarding carbon reporting and emission caps already exist in Indonesia, 
yet uncertainty remains for captive plants. MEMR Regulation No 16/2022 mandated 
emission allowances (PTBAE) for IUPTLU/PPU and IUPTLS holders, but a category 
benchmark only applies to grid-connected plants. 
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https://climate-laws.org/documents/presidential-regulation-no-112-of-2022-concerning-the-acceleration-of-development-of-renewable-energy-for-electric-power-supply-f970
https://climate-laws.org/documents/presidential-regulation-no-112-of-2022-concerning-the-acceleration-of-development-of-renewable-energy-for-electric-power-supply-f970
https://jdih.esdm.go.id/dokumen/download?id=2025kmesdm85k.pdf
https://jdih.esdm.go.id/dokumen/download?id=2025kmesdm85k.pdf
https://pathways.rmi.org/pathway/JETP-CIPP-2023
https://pathways.rmi.org/pathway/JETP-CIPP-2023
https://setkab.go.id/en/g20-summit-president-prabowo-subianto-highlights-indonesias-green-energy-vision-global-climate-role/
https://gatrik.esdm.go.id/download-index/rencana-umum-ketenagalistrikan-nasional
https://peraturan.bpk.go.id/Details/317729/permen-esdm-no-10-tahun-2025
https://peraturan.bpk.go.id/Details/317729/permen-esdm-no-10-tahun-2025
https://peraturan.bpk.go.id/Details/257394/permen-esdm-no-16-tahun-2022


            

Abbreviations glossary: PLN, IUPTLU, IUPTLS, PPU and IPP  
 
PT PLN - PT Perusahaan Listrik Negara (Persero) is Indonesia’s state-owned 
electricity utility and provider of electricity generation, transmission, and 
distribution network. 
 
IUPTLU - Izin Usaha Penyediaan Tenaga Listrik untuk Kepentingan Umum, is a 
license to conduct electricity supply business for public purposes. IUPTLS can 
generate, transmit, distribute, and sell electricity to the public or PT PLN (Persero). 
Typical users include independent power producers (IPPs), state-owned PLN and 
Private Power Utilities (PPUs).  
 
IUPTLS - Izin Usaha Penyediaan Tenaga Listrik untuk Kepentingan Sendiri, is a 
license to supply electricity for captive use. Holders cannot sell electricity to the 
public, and typical users are metal smelters and industrial estates.  
 
PPU - Private Power Utility is an electricity supplier that holds the IUPTLU license to 
supply electricity to the tenants in defined business areas such as industrial 
estates.  
 
IPP - Independent power producers are electricity suppliers that do not have a 
defined business area. They generate and sell electricity mainly to PT PLN (Persero) 
through Power Purchase Agreements (PPAs).  

Powering the nickel industry 

Most nickel smelter facilities are located in remote locations, with limited transmission 
support, away from Indonesia’s main grids: the Java-Madura-Bali, Sumatra, Kalimantan 
interconnections. In some instances, companies use less than 1% of the electricity 
available from the state electricity company, PLN's grid. Our analysis shows that almost 
60% of captive coal generation (81.3 TWh) is dedicated to nickel processing activities in 
2025, followed by pulp & paper (22 TWh) and industrial parks (13.5 TWh).  
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The National Long-term Development Plan (RPJPN) 2025 - 2045 sets out an ambitious 
trajectory of 81% absolute national GHG reduction by 2045 compared to the baseline 
scenario. This is woven into the Nickel Industry Decarbonisation Roadmap in 2025, with 
four decarbonisation strategies, explicitly focusing on the integration of renewable 
energy into the nickel processing chain. The roadmap proposes setting up more than 47 
GW of renewable energy capacity across the country, with improved transmission 
infrastructure to reach the remote nickel smelters, and 5.1 GW of green hydrogen, 
particularly in North Maluku province. When Indonesia’s 100 GW solar plan becomes live, 
there will be a more significant rise to the renewables target. 
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https://faolex.fao.org/docs/pdf/ins231825.pdf
https://wri-indonesia.org/en/news/ministry-national-development-planning-ppnbappenas-and-wri-indonesia-ensure-integration-nickel
https://ieefa.org/resources/advancing-indonesias-100gw-solar-program-through-de-dieselization-energy-security


            
The presidential regulation, long-term directions and roadmap have been laid out; 
however, stronger political will is necessary for the effective coal phase-out 
implementation in the captive power sector. 
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Chapter 3 

Data quality as an enabler for 
carbon emission tracking and 
industrial competitiveness 

 

Indonesia’s coal phase-out policies and initiatives signal a profound national shift 
towards industrial decarbonisation, yet captive coal remains a Pandora’s box. The 
reporting and monitoring process remains challenging despite the efforts from the 
Directorate General of Energy and Mineral Resources (Ditjen Gatrik) of MEMR.  

MEMR Regulation No 22/2019 provides guidelines for GHG inventory and requires 
energy-producing businesses to report their emissions through the APPLE-Gatrik 
platform. Also, the business-reporting platform AMPERE-Gatrik was launched in 2021 to 
gather periodic reports on business profiles and operation data from electricity license 
holders. These inputs contribute significantly to the recording of captive power activities 
in national statistics. In the latest Handbook of Energy & Economics Statistics of 
Indonesia (HEESI) 2025, the MEMR reported around 17.3 GW of capacity, and more than 
101 TWh of production came from captive coal power plants. 

Compliance, however, varies widely across companies, and the resulting gaps carry 
through national reporting. For example, Ditjen Gatrik’s Electricity Statistics Book 2024 
recorded the capacity of coal-fired power plants under the IUPTLS & IUPTLU/PPU (for 
captive uses) licenses to be 60 MW in Southeast Sulawesi, while this industrial province is 
identified as having more than 2.4 GW of operating captive coal power plants by the 
same year from Earthwise’s tracker.  

According to Ditjen Gatrik’s 2025 performance report, while part of the electricity 
consumption data is gathered from reports submitted by IUPTLS & IUPTLU/PPU holders, it 
is still complemented by calculations from registered capacity and assumed capacity 
factors to fill the missing data. The report noted the lack of GHG emission and 
operational data, and this was highlighted in the previous meeting with businesses in 
May 2026.  
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https://peraturan.bpk.go.id/Details/142358/permen-esdm-no-22-tahun-2019
https://gatrik.esdm.go.id/berita/mengenal-ampere-gatrik-aplikasi-pelaporan-usaha-penyediaan-tenaga-listrik
https://www.esdm.go.id/en/publication/handbook-of-energy-economic-statistics-of-indonesia-heesi
https://www.esdm.go.id/en/publication/handbook-of-energy-economic-statistics-of-indonesia-heesi
https://gatrik.esdm.go.id/download-index/download-index-statistik
https://earthwise.institute/earthwise-project-indonesia-power-summary-captive-coal-renewables-and-energy-transition/
https://gatrik.esdm.go.id/gatrik/gatrik-api//storage/migrasi/download_index/files/d35ab-laporan-kinerja-direktorat-jenderal-ketenagalistrikan-tahun-2025-published-tte-_compressed-1-.pdf
https://gatrik.esdm.go.id/berita/butuhkan-keakuratan-data-ditjen-gatrik-dorong-kepatuhan-pelaporan-badan-usaha-ketenagalistrikan


            
In line with the MEMR’s reconciliation of license data through AMPERE-Gatrik/APPLE-Gatrik, 
HEESI 2025 reflects the change of classification from on-grid/off-grid definition to 
ownership types (PLN/PPU/IUPTLS). However, ambiguities remain about which captive 
plants send excess power to the PLN grid. For example, the 119 GWh of power tagged as 
PLN’s steam-power purchases from “IPP, Captive Power, PPU” in the HEESI 2025 do not 
show how much excess captive power actually entered the PLN grid. Therefore, applying 
the same split to the power production and purchase volumes could gain more clarity 
on excess power purchases from captive plants.  

According to the JETP study, license applications and renewals do not need to 
demonstrate emission reductions conformity with PR 112/2022 or to review performance 
against approval conditions. Therefore, an integrated database with plant-level 
statistics, such as license type, grid-connection status, emissions, is essential for 
monitoring the commitments stated in PR 112/2022. 

In an effort to fill this gap, some think tanks and independent organisations, namely GEM, 
CREA, IESR, and Earthwise, have carried out extensive work on project mapping, analyses 
and capacity estimation for captive power. The problem is not that captive coal goes 
unreported, but that it is under-represented. 

We looked further into time-series captive generation with a bottom-up approach using 
production outputs and captive capacity of different industries, using findings from 
JETP’s study, GEM’s Global Plants trackers, and Earthwise’s captive coal database.  

Our analysis shows almost 119 TWh of captive power supply came from coal in 2024, 
accounting for more than 50% of on-grid coal generation in the same year. With 
increased demand for industrial activities, we estimate that it reached 134 TWh in 2025, 
more than 30 TWh greater than the reported captive coal production from HESSI 2025. 
With differences between top-down and bottom-up methodologies, discrepancies 
between our analysis and HEESI are expected. However, we still arrive at the same 
message that coal still plays a major role in the captive power supply, highlighting the 
need to identify and scale up clean power alternatives. 
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https://globalenergymonitor.org/research/indonesias-captive-coal-uptick
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https://iesr.or.id/wp-content/uploads/2026/02/Beyond-Industrial-Coal-Identifying-Archetypes-to-Unlock-Green-Energy-Solutions-IESR-1.pdf
https://earthwise.institute/earthwise-project-indonesia-power-summary-captive-coal-renewables-and-energy-transition/


            

 

Beyond providing comparative data for captive power production, our approach also 
complements HEESI 2025 with a breakdown of industrial captive end-users. More than 81 
TWh of captive power goes to the energy-intensive nickel industry, with 95% of it coming 
from coal in 2025. Coal is perceived to be a more economical and technically feasible 
alternative, when in reality the Domestic Price Obligation (DPO) caps the coal price 
being sold to the domestic market to keep the price artificially low, which often becomes 
the benchmark for negotiations for captive coal price.  

Our analysis finds that in 2024, an estimated 119.6 MtCO2 was released by captive power 
plants, equivalent to 48% of emissions coming from on-grid plants. Emissions increased 
to almost 135 MtCO2 in 2025. The climate impacts are even larger when accounting for 
methane released from the coal mining process.  
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https://jdih.esdm.go.id/dokumen/view?id=2345
https://ember-energy.org/data/electricity-data-explorer/?data=demand&fuel=total&metric=per_capita
https://ember-energy.org/latest-insights/captive-coal-expansion-plan-could-undermine-indonesias-climate-goals/#rising-coal-generation-could-hinder-economic-oppor


            
Unrestricted growth of captive power could steer Indonesia away from its net-zero 
pathways and pose investment and competitiveness challenges to the country's 
industrial outputs in international markets, particularly in anticipation of the European 
Union’s Carbon Adjustment Mechanism (CBAM) According to the JETP Secretariat, the 
projected coal captive capacity of roughly 28 GW by 2030 (of which 19.9 GW is currently 
operating and 4.4 GW is under construction) is expected to release 173 Mt CO2. The 
CBAM, therefore, could impose additional costs and market exclusion for Indonesian 
export commodities such as iron and steel, cement, aluminium, and fertiliser.  

Furthermore, while existing capacity mapping efforts are crucial for tracking the 
pipeline’s growth, they cannot accurately demonstrate captive demand and CO2 
emissions. Captive power serves industrial end-users with variable operation profiles. 
Therefore, using a universal capacity factor assumption to estimate the generation 
irrespective of their distinctive industrial use might erase that heterogeneity and risks 
systematically over- and under-stating generation and emissions across the entire 
sub-sectors.  

 

Enhancing data quality and methodological rigorousness in captive power generation is 
a precondition for regulators to set credible carbon-market benchmarks. Emission caps, 
to date, have been issued only for coal-fired plants connected to the PLN grid and 
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captive plants were initially brought into scope in 2025. While measurement, reporting, 
and verification (MRV) remains a challenge for Indonesia’s carbon market, an 
up-to-date database of coal generation and emissions, whether on-grid or off-grid, 
would enable a more effective cap-and-trade design and allow tracking of emission 
reduction measures required under Presidential Regulation 112/2022.  

Therefore, our bottom-up, industry-focused generation estimates could contribute to 
that data improvement to HEESI’s data and complement existing capacity tracking work 
of other organisations. By shedding more light on decarbonisation progress in the 
captive sector, Indonesia can ensure that its industrial sector remains competitive in 
international markets.  

 

 20 

 

https://icapcarbonaction.com/system/files/ets_pdfs/icap-etsmap-factsheet-104.pdf
https://ieefa.org/resources/two-years-after-launch-indonesias-carbon-market-struggles-find-momentum
https://ieefa.org/resources/two-years-after-launch-indonesias-carbon-market-struggles-find-momentum


            
Chapter 4 

Renewables trajectory in 
non-nickel industries is 
necessary to avoid further 
carbon lock-in 

 

Renewables trajectory in the non-nickel sector, including in aluminium industry, pulp & 
paper, and crude palm oil (CPO) mill plants, is becoming increasingly important to avoid 
further carbon lock in. Our analysis shows hydro contributes to 33% of total captive 
generation, or 4 TWh generation in the aluminium sector, with limited use of solar and 
storage. This captive supply mainly comes from the Sigura Gura and Tangga 
hydroelectric power plants along the Ashahan river, with a total capacity of 603 MW to 
supply electricity to PT INALUM’s aluminium smelter in Kuala Tanjung, Batu Bara Regency, 
North Sumatra since 1982.  

More recent aluminium plants, mostly owned by Chinese joint ventures, are leaning 
more towards coal as captive supply. Earthwise recorded more than 1.3 GW of captive 
coal power plants are dedicated to aluminium/alumina smelters by 2025, scattered in 
West Kalimantan, Riau Islands, and Central Sulawesi.  
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Biomass byproducts are usually used in combined heat and power (CHP) cogeneration 
technology to produce heat and power. In the pulp and paper industry, byproducts 
include black liquor and wood waste, while they are empty fruit bunches and palm 
kernel shells for CPO. These byproducts can be recycled to power steam boilers that 
drive steam turbines for electricity generation in various capacities. Many small-scale 
(less than 10 MW) palm mills across Indonesia, like Sungai Rungau Mill in Central 
Kalimantan, can generate their own electricity from biomass residues. At the larger 
scale, the 535-MW Kerinci mill, owned by PT Riau Prima Energy, has been generating 
electricity from mill wastes, wood, and other agricultural biomass wastes for 
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self-sufficiency since 1998. The use of biomass needs to be approached with caution as 
there are associated emissions that can be more polluting than fossil fuels.  

 

These sectors are the low-hanging fruits for decarbonising captive demand as they sit 
in Sumatra, Java, and Kalimantan, within the PLN’s interconnections. The JETP Captive 
Coal study projected that by 2040, around 21 TWh of aluminium captive demand could 
be integrated onto the grid by 2040.  

The use of solar and storage is limited in the captive sector. Earthwise’s database 
reports the use of renewables as an alternate fuel in several captive coal power plants 
across different industries, mostly in pulp and paper, and chemicals. Although the exact 
capacity is unknown, some of these plants are complemented by bioenergy and solar. 
In the Pulp & Paper industry, we found that solar contributes to 70 GWh of generation in 
2025. Given there are more than 490 GWp of solar potential for all captive power sites, it 
leaves plenty of room for cost-effective solar and storage expansion, as part of 
Indonesia’s 100 GW solar plan.  
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Renewable energy trajectory focusing on clean and cheap technologies such as solar 
and storage is required to maintain Indonesia’s economic competitiveness in producing 
low-carbon commodities. Based on JETP, WRI, and IESR, the country needs a clear 
regulatory framework for the captive power sector that strikes a balance between 
industrial expansion and energy transition goals, multilateral synergies among 
responsible stakeholders and strong political will to push through decarbonisation 
commitments. In an increasingly climate-conscious international market, reducing 
reliance on captive coal is a suitable pathway for carbon-intensive industries in 
Indonesia to maintain their competitive ground.  
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Chapter 5 

Conclusion 
 

Understanding the magnitude of existing captive coal generation is the very first step to 
address it. Ember’s earlier work set out two pathways for Indonesia’s captive use in the 
nickel industry: green opportunism (rapid, carbon-intensive growth) and green 
developmentalism (more decarbonised growth to leverage long-term 
competitiveness). We also find captive renewables, i.e. solar plus storage 
complemented by smart grids and demand flexibility to be a more sustainable route, 
one that draws on the country’s immense renewable potential, alongside clearer 
standards and regulations for operational captive coal and emission targets and 
technical measures such as industrial clustering, more energy-efficient industrial 
processes, grid connection, carbon capture and storage (CCS) and fuel switching.   

Delivering the PR 112/2022 and bringing captive plants into the emissions trading system 
depends on up-to-date data, which in turn requires consistent emissions and 
operational reporting from companies. For industrial players, this should be beyond a 
compliance exercise. Moving away from coal is a chance to reposition their products in 
markets that reward lower-carbon supply.  

This report’s contribution is to provide a comparable bottom-up perspective that 
complements the current top-down records from HEESI 2025, and to move the 
conversation to the resolution stage. By filling the data gap and providing an 
industry-specific baseline for captive coal generation, this report also taps the country’s 
immense captive renewable energy potential and paves the way for a more 
sustainable and competitive future for Indonesia’s industrial sector. 
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Supporting materials 

Methodology 
 

The estimation of Indonesia’s annual captive power generation is carried out by Ember, 
relying on three primary references: Indonesia's JETP Report on Captive Power Study, 
GEM’s Coal and Oil & Gas Power Plants Trackers (updated in 01/2026) and Earthwise’s 
Indonesia Captive Coal Power Plants Database (updated in 01/2026). In general, we look 
into production outputs and activities of each industry to estimate captive power 
demand and break it down into different fuels based on the capacity and the shares 
from primary references. Full details are set out in our methodology.  
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