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Summary

This report presents plausible, High Ambition pathways for Indonesia that achieve a 46%-49% reduction 
in economy-wide GHG emissions by 2035 and net-zero emissions by 2060. Under these pathways, 
emissions from all major sources, including energy, land, and non-CO2 gases have the potential for 
meaningful reductions and need to be addressed with immediate actions. By contrast, existing policies 
and targets rely heavily on the land use sector for near-term emissions abatement, while allowing the 
other sectors to continue emissions growth. In addition, this analysis identifies the policy priorities in 
each sector and the critical nexus between different policy strategies for energy transition, ending 
deforestation, and industrial and economic development.

Indonesia is a major emerging economy and a large greenhouse gas (GHG) emitting country in the 
global context. It is also a major coal producer and the world’s largest coal exporter and relies heavily 
on fossil fuels in its energy system.1 While the country’s leadership has continued to show strong 
political will for enhanced climate action, progress has been limited due to various institutional and 
infrastructure barriers. Despite abundant solar resources, Indonesia falls far behind in renewable 
deployment compared to other Southeast Asian countries.2 The declining trend of forest loss since 2016 
was reversed in 2023 by 58% due to an uptick in land conversion for agriculture, in particular oil palm.3 
Policy attention to methane (CH4) and other non-CO2 gases is largely missing, with high data uncertainty 
and little understanding of the importance, potential opportunities, large co-benefits, and key strategies 
to reduce non-CO2 gases. National strategies and policies have pushed strong growth of the nickel 
mining and processing and palm oil industries, which, however, have large emissions implications 
domestically through captive coal power and deforestation.

With increasing access to cheap, proven-track-record green technologies, such as renewable electricity 
and electric vehicles, the potential and opportunities for Indonesia to enhance climate ambition 
become substantial. As the country is developing its new green growth strategy and the new Nationally 
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Determined Contribution (NDC) for 2035, Indonesia can benefit from a full integration of its climate and 
economic goals, leveraging strong synergies between emissions reductions and other national priorities 
such as green jobs, public health, energy security, and more, while addressing the potential conflicting 
objectives between the energy, land, and economic systems. 

Emissions profile and existing targets 

Land Use, Land Use Change and Forestry (LULUCF) is the largest emissions source for Indonesia, accounting 
for 26% of total GHG emissions in 2022.4 Methane, from energy, agriculture, and waste sectors, contributed 
to about 19% of total emissions (GWP100 conversion), and CO2 emissions from the energy system, including 
electricity, industry, transport, and others, account for about 40% of the total.5 Between 2010 and 2023, 
Indonesia’s total GHG emissions increased by 69%, or by 58% excluding LULUCF, largely driven by power 
sector, LULUCF, and methane emissions.6,7 Over that period, emissions from power generation increased by 
164%, while LULUCF and methane emissions increased by 93% and 61%, respectively.8,9 Emissions are still 
growing across all major sources (energy, methane, LULUCF) and have rebounded rapidly after COVID. 

Indonesia has committed to reducing 2030 emissions by 31.89% (or 43.20% conditionally) from the 
business-as-usual (BAU) in its current NDC and to achieving net-zero emissions by 2060.10 These targets 
cover CO2, CH4 and N2O emissions from all sectors, leaving out other non-CO2 gases.11 The conditional 
target indicates a 5% reduction in total GHG emissions including LULUCF from 2023, while the 
unconditional target indicates a 13% growth.

The official NDC document also provides a sectoral breakdown for achieving the 2030 targets 
compared to a 2010 base year.12 When comparing these sectoral emissions targets with 2022 emission 
levels (Table 1), we find that emissions in agriculture (mainly non-CO2 gases) and forestry and other land 
use (FOLU) sectors decline by 2030, while emissions in the energy and waste sectors rise rapidly, with 
smaller increases in Industrial Processes and Product Use (IPPU). For example, the conditional target 
requires a net-zero land sink before 2030 (-105%), but allows energy emissions to increase by 65% from 
2022 to 2030. While the LULUCF target is considered ambitious and presents significant challenges to 
be delivered in reality, the target for energy emissions appears to lack ambition, which indicates a 6% 
emission growth rate annually from 2022 to 2030, faster than the 4% per year observed from 2010 to 
2022. The unconditional target allows for a larger (77%) increase in energy emissions from 2022 to 2030. 

Table 1. Emissions reduction by sector under unconditional and conditional NDC targets compared 
to 2022. Historical data is from the Indonesia National Inventory; 2030 sectoral breakdown is from 
Indonesia’s NDC. 

202213 2030 NDC (unconditional)14 2030 NDC (conditional)15

MtCO2e MtCO2e % change 2022-2030 MtCO2e % change 2022-2030

Energy 739 1,311 +77% 1,223 +65%

Waste 139 256 +84% 253 +82%

IPPU 57 63 +11% 61 +7%

Agriculture 136 110 -19% 108 -21%

FOLU 31216 214 -31% -15 -105%

Total 1,383 1,953 +41% 1,632 +18%
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Additional sectoral targets tend to indicate a similar pattern of unbalanced ambition levels across 
sectors. Sectoral targets include a net-zero land sink by 2030 (Forest and Land Use Net Sink 2030),17 
power generation emissions peaking by 2037 and reaching net zero by 2060 (regulation No. 10/2025 on 
Energy Transition Roadmap for the Electricity Sector),18 reducing the oil share in the primary energy to 
less than 20% by 2050 (NDC),19 a sales target of over 2 million of EVs plus 13 million electric motorcycles  
by 2030 and production target of 600,000,20,21 reaching a 100% utilization ratio for biodiesel B-40,22 
and 30% methane reductions by 2030 from 2020 levels, consistent with the Global Methane Pledge 
collective target.23 

High-ambition economy-wide pathways

Using a field-leading global integrated assessment model (GCAM-CGS), we develop two High Ambition 
pathways for Indonesia that achieve 46%-49% reductions in total GHG emissions (including LULUCF) by 
2035 from 2023 levels and net-zero emissions by 2060 (Table 2 and Figure 1a). The two pathways follow 
the same Shared Socioeconomic Pathways SSP2 (v3.1.0)24 population trajectories but vary in near-term 
GDP assumptions, where the High GDP scenario assumes faster GDP growth rates with a 5%-7% five-
year average from 2025 to 2035, and the Low GDP scenario follows SSP2 GDP growth rates with a 4%-
5% five-year average through 2035 (Table S1 and Figure S2 in Appendix).

In both pathways, total emissions (including LULUCF) peak by 2025, start to decline rapidly afterwards, 
overachieve the current 2030 NDC targets, and reach net-zero emissions by 2060. Specifically: 

	X �Non-LULUCF emissions also peak by 2025 and decline by 18%-22% between the two alternative 
GDP scenarios from 2023 and 2035 (Table 2); 

	X �LULUCF emissions achieve the unconditional 2030 NDC target and the net-zero land sink before 
2035 (Table 2);

	X �Moreover, both scenarios include a significant methane reduction of 33% from the modeled 
2020 to 2035.

Table 2. Summary of changes in GHG emissions (excluding and including LULUCF) in 2030 and 2035, 
relative to 2023.25 Historical data is from PRIMAP-hist, pathways data is from GCAM-CGS.

Year
GHG emissions 

% change from 2023

incl. LULUCF excl. LULUCF

2030 -29% to -31% -13% to -16%

2035 -46% to -49% -18% to -22%
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Figure 1. Indonesia’s economy-wide emissions pathways under the High GDP and Low GDP scenarios: (A) 
Total GHG emissions (including LULUCF). Historical data is from PRIMAP-hist (solid black line for total 
GHG, include LULUCF),26 Ember (dashed black line for electricity supply GHG emissions),27 and CEDS 
(colored breakdown of historic GHG emissions, without F-Gases).28 Colored triangles and dots mark 
the official 2030 NDC and net-zero targets.29 NDC targets are calculated using CGS methodology and 
may differ from targets in NDC documents. Pathways data includes LULUCF emissions (based on linear 
pathway from 2023 to the 2030 NDC unconditional target, extended through 2035) and is based on the 
scenarios developed using the GCAM-CGS IAM for the NGFS Phase V.30 (B) GHG emissions (excluding 
LULUCF). (C) LULUCF CO2 emissions. Historical data is from PRIMAP-hist Third Party.31
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Sectoral strategies and policy priorities 

Under our High Ambition pathways, all sectors achieve meaningful and more balanced emissions 
reductions by 2035. This is a main difference when compared to the sectoral allocation of the current 
2030 NDC, where land sectors shoulder a much larger burden of emissions reductions to allow 
continued rapid growth in the rest of the economy (Table 3). 

Specifically, energy emissions decline by 22%-28% from 2022 to 2035 under our High Ambition 
pathways, but grow by 65%-77% by 2030 under the official NDC. Similarly, we show a large potential 
of emissions reductions in the waste sector (46% by 2035) under the High Ambition pathways, which, 
however, show a substantial growth of 82%-84% under the 2030 NDC. Emissions from industrial 
processes and products also show different trends between our High Ambition pathways and the 
2030 NDC.  Meanwhile, it is challenging for the agriculture sector, primarily with non-CO2 emissions, 
to achieve a 19%-21% reduction from 2022 to 2030 as suggested by the 2030 NDC, where our High 
Ambition pathways show roughly maintained emissions levels with small reductions through 2035. 
Finally, as discussed earlier, given the recent trends and implementation challenges in the forestry and 
land use sector, our High Ambition pathways follow the unconditional NDC by 2030 and achieve the 
conditional NDC net-zero land sink five years later. 

Table 3. Emissions reduction by sector under unconditional and conditional NDC targets compared 
to High Ambition pathway. Historical data is from the Indonesia National Inventory, 2030 sectoral 
breakdown is from Indonesia’s NDC, 2035 pathways data is from GCAM-CGS compared to CEDS32 and 
PRIMAP-hist33 2022 historical data.

2030 NDC

% change 2022-2030 CGS High Ambition pathways

% change 2022-2035
Unconditional Conditional

Energy +77% +65% -22% to -28%

Waste +84% +82% -46%

IPPU +11% +7% -3% to -11%

Agriculture -19% -21% -2% to -4%

FOLU -31% -105% -106%

Total +41% +18% -43% to -47%

In addition, the research further details of the energy sector, including power generation, industry (including 
IPPU in the national inventory), transportation, and buildings under our High Ambition scenarios (Figure 
2). Pathways show that near-term reduction of energy and industrial processes CO2 emissions are largely 
driven by rapid reductions in the power sector, where emissions decline by 35%-44% from 2025 to 2035. 
Industry and transportation emissions continue to grow through 2035, especially under the High GDP 
scenario but decline starting in 2040, with some residual emissions remaining in 2060. Emissions in the 
buildings sector continue to stay at a low level, declining more rapidly after 2040. These results suggest 
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power sector decarbonization efforts are critical for near-term emissions reductions in the energy sector, 
while limiting emissions growth to peak earlier at lower levels in the industry and transportation sectors.  

Figure 2. Sectoral High Ambition pathways across scenarios. Historical data is from CEDS (dashed black 
line) and Ember (dotted black line for electricity supply GHG emissions).

The results suggest that to achieve the High Ambition pathways, policy actions can be prioritized 
to deliver meaningful reductions in power generation (on-grid and captive), methane, and land use 
emissions through 2035. Key mitigation strategies include:

	X �Power: Cancel 4.9 GW of pre-construction captive coal power plants; increase renewable power 
generation share to 74% by 2035; reduce coal power generation by half by 2035 using a diverse 
set of strategies. 

	X �Land and land-energy nexus: Extend the moratorium on new oil palm and crop plantation 
permits in protected forests and peatlands; resolve land use conflicts by enhancing tools of the 
One Map Policy; expand use rehabilitation and use of degraded lands; and bolster reforestation 
and rehabilitation targets through various financing mechanisms. 

	X �Waste methane: Expand waste collection services from major metropolitan areas to all cities 
and villages; increase waste processing capacity by investing in treatment facilities; and improve 
and establish a national dataset of MSW and wastewater treatment activities for improved 
emission estimates. 

	X Coal methane: Restrict underground coal mine expansion.

Electricity

Increasing domestic coal consumption in power generation at both on-grid and captive plants has 
driven rapid growth in Indonesia’s energy emissions. Since 2000, power sector emissions have increased 
significantly, rising by 85% between 2015 and 2022.34 In 2023, 62% of total generation came from 
coal and 18% from gas, while renewables accounted for 19% of total generation, with wind and solar 
contributing less than 1%.35 Despite abundant renewable resources, solar and wind deployment is 
lagging far behind other Southeast Asian countries, such as Vietnam, the Philippines, and Malaysia.36 
Key barriers include weak policy support, unattractive tariffs and continued fossil fuel subsidies, limited 
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financing mechanisms, poor grid infrastructure, and a powerful state-owned enterprise Perusahaan 
Listrik Negara — PLN in the power sector. 

The rapid growth of captive coal capacity, driven by energy-intensive industry development (particularly 
nickel mining and processing), has become a major concern. In 2023, captive coal accounted for 22% of 
the total installed coal capacity.37 Since the end of 2023, the pre-construction pipeline of captive plants 
has nearly doubled, with 4.7 GW under construction (of 8.6 GW in total) and 4.9 GW in pre-construction 
stages.38 By 2030, once the projects currently under construction come online, captive coal is expected 
to account for 25% of the country’s total installed coal capacity.39

Under the High Ambition scenarios, 74% of Indonesia’s electricity generation mix comes from renewables 
by 2035, with accelerated solar and wind buildout, adopted bio-mass co-firing, and reduced coal 
generation by 2035. Specifically, power sector transitions under the High Ambition pathways include:

	X �Increasing the share of wind and solar generation from less than 1% in 2023 to 55%-57% in 
2035 by adding 398-490 GW of new capacity (33-40 GW/year), supported by stronger financial 
incentives and streamlined regulations.

	X �Reducing coal generation by 28%-33% by 2030 and 48%-54% by 2035 from 2023 levels, lowering 
its share from 62% in 2023 to below 15% by 2035, through a combination of lower plant utilization, 
biomass co-firing at eligible plants, and targeted retirement of low-hanging fruit plants. 

	X �Enhancing grid infrastructure to support the replacement of captive plants with on-grid 
generation amid growing demand.

                     
Figure 3. Electricity generation in Indonesia by technology in historical years and modeled projections 
for 2030 and 2035 under the High Ambition scenarios. Historical data is from Ember40 and 2030 and 
2035 data is from GCAM-CGS and the CIPP.41
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The High Ambition scenarios are more stringent than Indonesia’s Just Energy Transition Partnership 
(JETP) Comprehensive Investment and Policy Plan (CIPP),6 as the latter maintains a higher share of fossil 
fuel generation through 2035 (34% in CIPP vs. ~26% in both High Ambition scenarios). On-grid electricity 
demand projections are similar in the CIPP and Low GDP scenario, with average annual growth of 6% 
from 2023 to 2035, up from 2% per year in recent years. However, the CIPP projects a higher share of coal 
generation (26% by 2035) compared to 14% in the Low GDP High Ambition pathway, while the share of 
gas remains similar (8%-9%). The CIPP includes greater deployment of geothermal, hydro, and biomass, 
whereas the Low GDP High Ambition scenario emphasizes solar and wind. Combined, solar and wind 
reach 55% of total generation by 2035, compared to 28% under the CIPP. Additionally, the CIPP introduces 
nuclear power starting in 2035 which is not included in either of the High Ambition scenarios.

Even when compared to the High GDP scenario, the CIPP remains less ambitious. In the High GDP 
scenario, electricity demand grows at an average of 8% per year, with the additional demand supplied 
by renewables rather than fossil fuels. In contrast, under the CIPP, both coal and gas generation fall by 
only 13% from 2023 to 2035, while in the High GDP scenario, coal and gas generation decline 48% and 
19%, respectively, over the same period.   

Industry and economic development

Indonesia’s decarbonization strategies have a strong link to its industry and economic development. 
Indonesia is a major coal producer and the world’s largest coal exporter.42 More than two-thirds of its 
total coal production is for export. Large increases in both production and exports were observed in 
2023, hitting a record high in history.43 However, this dependence on foreign exports has left Indonesia 
vulnerable to external market forces; Indonesian coal exports dropped in the summer of 2025 as China 
and India sought higher-quality coal from other sources.44 

To prepare for the global low-carbon transition away from coal, Indonesia has actively promoted the 
development of “green industries”, particularly nickel and palm oil, backed by strong policy support. 
However, both sectors have large domestic emissions implications. While some nickel mining and 
processing contribute to the global supply chain for batteries (15% of local production by 2030),45 
most routes to the stainless steel industry and relies on energy intensive pyrometallurgical smelters 
largely powered by captive coal plants. Thus, nickel smelting operations have caused rapid growth 
in Indonesia’s captive coal fleet and emissions.46 While nickel industrial parks account for only 9.9% 
of industrial parks, they make up almost half (10.9 GW) of the documented electricity capacity for all 
industrial parks in Indonesia.47 Both the overcapacity of the nickel industry and repeated crises over 
environmental damages and human rights violations point to the need for stronger governmental 
monitoring and regulation, as well as the development of other domestic industries tied to global 
energy transition, such as solar panel manufacturing. 

Under the High Ambition pathways, industry sector emissions continue to increase through 2025, driven 
by coal consumption in nickel processing. They peak by 2035, then decline and return to 2015 levels by 
2060 (see Figure 2). Key mitigation strategies to decarbonize Indonesia’s industry sector include:  

	X Improving circularity to reduce product demand and enhancing energy efficiency.  

	X Electrifying low- and mid- temperature processes.

	X Switching fossil fuels for biomass and hydrogen in high-temperature processes. 
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	X �Deploying Carbon Capture Utilization and Storage (CCUS) in hard-to-abate sectors and 
industrial process emissions.

	X Improving emissions monitoring of energy-intensive industries such as nickel processing. 

	X �Substituting coal in captive power plants with solar power plants and connecting industrial 
power demand to the grid.

	X �Limiting new nickel mining concessions and Rotary Kiln-Electric Furnace (RKEF) smelter 
development in favor of more downstream manufacturing.

	X �Designing and implementing higher GHG emission standards for mining and metal processing 
companies. 

Transportation

With a growing population and rising affluence, low-carbon transportation options are key to mitigating 
emissions in Indonesia. EV sales grew from just 10 units in 2021 to more than 15,000 in 2022, and then 
doubled in 2024. Based on the sales trends in the first half of 2025, EVs are projected to double once 
more and reach 11% of the total wholesale market by the end of 2025 compared to 1.5% in 2023.48 
While this represents a significant improvement, sales must continue to grow for the government to 
achieve its current target of 2 million EVs and 13 million motorcycles on the road by 2030.49

Indonesia’s first major legislation addressing transportation sector emissions and EV deployment 
was Presidential Regulation No. 55/2019, which focused on domestic EV manufacturing and charging 
infrastructure. This was followed by Presidential Regulation No. 79/2023,50 along with Ministry of 
Finance Regulation No. 38/202351 and No. 10/2024,52 which expanded domestic production benefits, 
lowered EV purchase price by reducing value-added tax from 11% to 1%, encouraged EV imports 
through  a 0% import duty, amongst other strategies to increase EV uptake. These policies have 
contributed to a significant rise in new EV sales, spanning both domestically manufactured and 
imported brands, while also supporting the steady growth of Indonesia’s domestic EV manufacturing 
industry. Other efforts to decarbonize the transportation sector include promoting biofuel and biodiesel 
blending targets, including reaching a 100% utilization of B40 by 2030.53 

However, palm oil estate expansion, the main feedstock for biodiesel, remains one of Indonesia’s 
largest drivers of deforestation.54,55 New biofuel and biomass co-firing targets aimed at supporting 
transportation sector needs would lead to greater land use change and competition with food estate 
planning, highlighting the urgent need to integrate these activities into broader land management 
strategies.56

Under the High Ambition pathways, transportation emissions peak by 2035 in both the High GDP and 
Low GDP scenarios, with limited growth in the latter (Figure 2). Transportation demand is dependent 
on GDP assumptions, as total energy consumption increases through 2035 under Low GDP pathway, 
but through 2045 under High GDP assumptions. Strategies for reducing emissions in the transportation 
sector include: 

	X �Increasing the share of LDV electric vehicles: under our High Ambition pathways, by 2035, 14-
15% of passenger final energy comes from EVs.
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	X Expanding HDV EV deployment, as EVs are also critical for freight transportation over the long run.

	X Increasing hydrogen fuel-switching, for both LDV and HDV.

	X �Addressing uncertainties around potential LULUCF emissions of biofuels and concerns about 
over-reliance on bioenergy is needed to ensure policy actions contribute toward economy-wide 
climate goals. 

	X �Advancing both electrification, hydrogen and biofuel use can help to reduce Indonesia’s oil 
import dependency and strengthen energy security.

Land and land-energy nexus 

LULUCF has long been the country’s largest emissions source, accounting for over 26% of total GHG 
emissions in 2022.57,58 While forest loss has been decreasing since 2016, it rebounded by 58% in 2023 
before dropping slightly in 2024, largely driven by expansion of permanent agriculture alongside fires, 
shifting cultivation, logging, and mining.59 Future pathways for LULUCF emissions remain unclear, as a 
range of ongoing and emerging activities may drive deforestation and forest degradation. Investment 
in nationalized food estates and energy security initiatives aimed at achieving food and energy self-
sufficiency may become an important driver of large-scale land clearing in the coming years,60 while 
expansion of mining activities, though a smaller driver, continues to grow, threatening previously 
unimpacted regions.61 Attaining a biodiesel blending ratio of 50% (B50), as proposed earlier this year,62 
will require expanded oil palm production; though current upticks in blending have been attained 
through pauses in exports, reaching B50 will require increased supply.63 Expansion of biofuel ambition 
to include molasses-based bioethanol poses a new threat to Indonesia’s carbon sink. Mass land clearing 
for sugarcane at the National Strategic Project in Merauke has already caused 10,000 hectares of forest 
loss64 and could result in up to two million hectares of overall land conversion for this initiative.65 Forest 
fires continue to worsen under climate change, peaking cyclically during El Niño years.66 

The recently announced target of achieving net-zero land sink by 2030 is highly ambitious, but 
feasibility is uncertain, even under new enhanced measures. The impacts of energy policy on land use 
change, particularly with regard to bioenergy expansion, requires further assessment, and the NDC 
planning process is looking for additional expertise and capacity in these areas.

Under the High Ambition pathways, LULUCF emissions reach the 2030 NDC unconditional target for this 
sector (214 MtCO2e) and continue to decrease at the same rate until 2035, achieving a net sink before 
that year (see Figure 4). Strategies to mitigate emissions from land use include: 

	X �Extending the moratorium on new oil palm and crop plantation permits in protected forests and 
peatlands.

	X Resolving land use conflicts by enhancing tools of the One Map Policy.

	X Expanding the rehabilitation and use of degraded lands.

	X Bolstering reforestation and rehabilitation targets through various financing mechanisms. 
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	X Using waste residue for biomass co-firing over the long run.

	X �Avoiding peatlands and forest for biodiesel production, intensifying existing palm oil production, 
and implementing integrated land use planning. 

	X Improving sugarcane production and processing efficiency.

	X Avoiding peatlands and forest for rice cultivation and intensifying existing paddies.  

Figure 4. Historical and Projected LULUCF Emissions. Historical data is from PRIMAP-hist (Country 
Reports (CR) - solid blue line; Third Party (TP)-solid black line, with breakdown by gas).67  LTS current 
policy and LTS transition are from Indonesia’s Long-term Strategy for Low Carbon and Climate 
Resilence,68 while NDC CM1, NDC CM2, and NDC BAU correspond to the unconditional target, the 
conditional target, and the Business as Usual scenario from Indonesia’s 2030 NDC,69 GCAM High 
Ambition is based on the scenarios developed using the GCAM-CGS model.70   

Methane

According to a global inventory, CEDS, methane was the country’s second-largest emissions source in 
2022.71 While methane is covered by the existing NDC, specific policy and mitigation opportunities are 
largely missing from the current NDC planning process. Data uncertainty is high, and officially reported 
data may underestimate Indonesia’s methane emissions.72 

Under the High Ambition pathways, methane emissions decline, reversing the historical increasing 
trend (25% growth from 2015 to 2022), achieving a 30% reduction by 2030 from 2020 levels and a 33% 
reduction by 2035 (Figure 5). To achieve meaningful reductions, key policy priorities include: 
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	X �Establishing robust MRV capacity and updating reporting, particularly for the waste and coal 
mining sectors.

	X Restricting underground coal mine expansion.

	X �Reducing methane emissions from the waste sector, through comprehensive improvement in 
municipal solid waste (MSW) management. 

Historical Data

PRIMAP-hist

CEDS

High Ambition 
Pathways

Low GDP

High GDP

Figure 5. Methane emissions pathways across High Ambition scenarios. Historical data are from 
PRIMAP-hist73  (dotted black line), and CEDS (dashed black line).74 High GDP and Low GDP scenarios 
are based on the scenarios developed using the GCAM-CGS model, and have the same projections for 
methane emissions.  

Waste methane mitigation strategies include expanding waste collection services from major 
metropolitan areas to all cities and villages, increasing waste processing capacity by investing in 
treatment facilities, and improving and establishing a national dataset of MSW and water treatment 
to enhance emission estimates.  Indonesia has one of the highest per capita methane emissions from 
the waste sector,75 largely due to unmanaged waste in landfills, open dumping practices, and poor 
waste management implementation. Tackling these emissions from this sector would not only deliver 
significant short-term climate gains but also long-term economic and social benefits. Improved waste 
management also has strong co-benefits on poverty reduction, public health, and rural development. 
Expanding and improving waste-to-energy systems can both supply electricity and significantly reduce 
landfill waste, supporting both sustainable energy goals and waste management.  Local governments 
and actors can be engaged and mobilized to support some of these actions in targeted geographies. To 
mitigate waste emissions, local authorities in Indonesia need better information on waste quantities, 
categories, flows, and treatment potentials. Technical capacities must be strengthened to use existing 
technologies effectively. Additionally, waste financing systems require more funding and innovation, as 
local facilities often struggle with operation costs.
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Appendix

Figure S1. Historical GHG (incl. LULUCF) emissions by sector, sorted from largest to smallest in 2022. 
Source: Community Emissions Database (CEDS), PRIMAP-hist for CO2|LULUCF data.76

Scenarios

Table S1. Historical and Projected GDP across High and Low GDP scenarios.

2010-
13

2014-
19 2020 2021

2022-
23 2025 2030 2035 2040 2045 2050 2060 2100

High GDP 6% 5% -2% 4% 5% 5% 7% 6% 5% 4% 3% 2% 1%

Low GDP (SSP2 
default) 6% 5% -2% 4% 5% 5% 4% 4% 3% 3% 2% 2% 1%
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Figure S2. Historical and Projected Population and GDP. Sources: IIASA SSP Database.77

Emissions accounting

PRIMAP-CR is used for total GHG emissions (excl LULUCF), and PRIMAP-TP is used for LULUCF 
emissions for historical years. For projected years, we assume  LULUCF emissions reach the 2030 NDC 
unconditional target for this sector (214 MtCO2e) and continue decreasing at the same rate until 2035. 
Our analysis uses 100 year global warming potentials (GWP) from IPCC’s fourth assessment report (AR4). 

GDP|PPP – Indonesia Population – Indonesia

SSP scenario

High Ambition Pathways High Ambition Pathways

SSP scenario

SSP1
SSP2
SSP3
SSP4
SSP5

SSP1
SSP2
SSP3
SSP4
SSP5

Low GDP
High GDP
Historical

Low GDP
High GDP
Historical
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