
As an emerging economy heavily reliant on fossil fuels, Indonesia faces significant
challenges in decarbonizing its energy sector while ensuring energy security and
affordability. In line with Indonesia Emas 2045 vision, the country aims to
significantly reduce poverty and inequality while promoting sustainable and low-
carbon development. Indonesia’s ambitious goals include achieving net zero
emission (NZE) by 2060 and reducing Greenhouse Gas Emission (GHG) emission
intensity by 93.5% while simultaneously increasing per capita income of USD
30,000 and reducing the poverty rate to less than 1% by 2045. 

These ambitious targets extend to the energy sector. According to energy-related
planning documents, the share of renewable energy (RE) is expected to range from
34% to 85% in the overall energy sector and from 43.5% to 83% in the power
sector. However, the current progress remains far from meeting these targets. The
short-term goal is to achieve a 23% RE share in the power sector, but as of 2022,
only 14.6% of installed capacity comes from RE sources. Additionally, Indonesia
has historically struggled to provide reliable electricity access, especially in remote
areas such as East Nusa Tenggara, Maluku, and Central Papua, despite a national
electrification rate of 99.6% in 2022. Some areas continue to experience frequent
power outages. 
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Towards Inclusive Energy Transition in Indonesia

An often-overlooked issue in this transition is inclusivity. A just energy transition
hinges on the foundational concepts of human rights, gender equality and
empowerment, and accountability, as outlined in the 2024 Comprehensive
Investment and Policy Plan-Just Energy Transition Partnership (CIPP-JETP).
Therefore, an inclusive energy transition offers Indonesia the vital framework to
accelerate economic growth, address poverty and inequality, and decarbonize its
economy simultaneously. 
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Inclusivity in Indonesia’s energy transition entails: (1) leaving no one behind by
ensuring social protection policies for marginalized and vulnerable groups, and (2)
fostering sustainability and resilience to create societies and economies that
manage natural environment sustainably (JETP Indonesia, 2024).  

Energy Inclusivity: 
Challenges for Women and People
with Disabilities (PWD) 

Two segments of the society that are particularly underrepresented in energy
transition are women and people with disabilities (PWD). Three key issues need to
be considered: 

Accessibility: Women and PWD are also more likely to experience energy
poverty.  
Participation: Limited access to information for women and PWD restricts
their ability to contribute to energy efficiency and the transition process.  
Impact: PWD are especially vulnerable to energy poverty, while gender
disparities further increase energy needs and expenses among women. 

Research on the inclusive energy transition in Indonesia remains limited, often
hindered by the lack of data, especially on the issue related to Gender Equality,
Disability, and Social Inclusion (GEDSI). While Indonesia’s Long-Term Strategy for
Low Carbon and Climate Resilience (LTS-LCCR) and Enhanced National
Determined Contribution (NDC) emphasized the importance of mainstreaming
gender and PWD considerations into the energy transition efforts, these practices
are not adequately enforced and encouraged by the government and stakeholders.
Therefore, policies should address the barriers faced by these groups. 

Barriers to the Inclusion of
Women in Energy Transition 
Women remain underrepresented in energy policies, and their potential contribution
are often overlooked, reducing their roles to that of mere energy consumers. This
limited perspective fails to recognize the critical and multifaceted roles women play
in energy transition efforts. Moreover, women from the low-income groups,
particularly in rural or remote areas, struggle to access the benefits of the new ener-
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gy sources. Unlike men, women’s engagement with renewable and transition energy
is not proportional to their access to information and technology. Preexisting gender
inequalities further exacerbates the barriers to women’s representation in the energy
transition. 

Barriers to the Inclusion of PWD
in Energy Transition 

People with disabilities are more vulnerable
to poverty and energy poverty. In Indonesia,
PWD are estimated to be 30-50% more
likely to experience poverty than non-disabled
people, particularly in urban areas. PWD are
less likely to be employed, often face
discrimination in the workplace, and tend to
be excluded from economic opportunities. In
the energy sectors, PWD are almost
excluded from all stages of the production
processes—pre-production, production, and
post-production. 

The Impact of Decarbonizing
the Energy Sector on the
Welfare of Vulnerable Groups

A simulation on the impact of energy transition to the welfare of vulnerable groups
was conducted using climate modelling (GCAM – Global Change Assessment
Model) combined with micro-level analysis (AIDS – Almost Ideal Demand System
Model). This collaborative study involved LPEM FEB UI, ANU, IESR and SMERU
Institute.  

1 LPEM FEB UI (the Institute
for Economic and Social
Research, Faculty of
Economics and Business,
Universitas Indonesia), ANU
(Australian National
University), the SMERU
Institute, and IESR (Institute
for Essential Services
Reform).

Study Findings
The NZE scenarios indicate a significant shift from coal to renewable energy in the
electricity generation mix. Under the reference (no policy) scenario, coal use
increases, while in the NZE 2050 scenario, solar power, including rooftop solar PV,
becomes the dominant energy source. The GCAM model simulates carbon pricing
in the NZE scenarios, projecting carbon price to rise to the level between USD 500-
600 per ton of CO2 as NZE targets are approached.  

Efforts to achieve NZE are expected to slow poverty reduction, primarily due to
increased commodity prices driven by higher energy costs from elevated carbon
pricing. A faster NZE target results in higher poverty rates as well as inequality, with
all vulnerable groups experiencing greater poverty and inequality by 2045 compared
to the Reference scenario. Among these vulnerable groups, households with PWD
are the most affected. 
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Simulation results under the NZE 2050 scenario project a poverty rate of 4.60% in
2045, compared to 0.93% in the Reference scenario. Inequality is also higher for
vulnerable groups, with households with disabilities facing the highest level of
inequality. This is reflected in the Gini ratio, a measure of inequality, which reaches
0.355 in the NZE 2050 scenario, higher than the 0.347 in the Reference scenario.
Female-headed households experience the highest inequality, with a Gini ratio of
0.392. These trends highlight the risks of the energy transition, especially for
vulnerable groups.  

The potential negative impact of
energy transition can partly be
mitigated by fiscal transfers. The
incorporation of fiscal transfers shows
that combining fiscal stimulus with
carbon pricing reduces poverty and
inequality across scenarios. In the
NZE 2050 scenario, fiscal stimulus
narrows the poverty rate gap to
1.92% by 2045, down from 2.68%.
While vulnerable groups, such as
households with PWD, still
experience higher poverty rates, these
rates gradually align more closely with
the overall population.  

The NZE scenarios indicate a
significant shift from coal to
renewable energy in the electricity
generation mix. Under the reference
(no policy) scenario, coal use
increases, while in the NZE 2050
scenario, solar power, including
rooftop solar PV, becomes the
dominant energy source. The GCAM
model simulates carbon pricing in the
NZE scenarios, projecting carbon
price to rise to the level between USD
500-600 per ton of CO2 as NZE
targets are approached.  

Similarly, fiscal stimulus reduces inequality, as indicated by a lower Gini ratio across
scenarios. Vulnerable groups, including female-headed households and those with
children or elderly members, also experience significant reductions in poverty rates
due to fiscal stimulus, bringing them closer to overall poverty levels by 2045. This
demonstrates that fiscal stimulus, supported by strong institutional commitment, can
effectively mitigate the adverse impacts of the energy transition on vulnerable
groups through the redistribution of revenue generated from carbon pricing
instruments.
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Develop initiatives that improve access to renewable energy technologies,
information and skills training for women and PWD, with special attention to rural
and remote areas. Energy systems and infrastructure must be designed to be
accessible to both women and PWD, ensuring that energy equipment, resources
and information technology meet their specific needs. This combined effort will
promote equitable access. 

Policy Recommendations

Increase Access to Renewable
Energy Technologies

Recognize women and PWD as key contributors and decision-makers in energy
planning, development, and governance. This includes involving them in policy
formulation, decision-making, and project design processes, ensuring that their
diverse needs and perspectives are fully considered and addressed throughout the
energy transition.  

Incorporate Gender and Disability
Considerations into Energy Policies

The energy transition is expected to slow poverty reduction and increase inequality,
particularly among vulnerable groups. Targeted social protection programs can help
to mitigate these adverse impacts.

Implement Targeted Social
Protection Programs

Ensure that the Just Energy Transition Partnership (JETP) address inclusivity more
comprehensively and operationalized its funding strategy effectively.

Strengthen Inclusivity in the
JETP Initiative

Data on women and PWD is essential for driving inclusive energy transition efforts.
Their contributions will be the key to achieving the long-term NZE 2060 target. 

Improve Data Availability
and Research

Towards Inclusive Energy Transition in Indonesia



6

Acknowledgements
This publication has been funded by the Department of Foreign Affairs and Trade Australia through
KONEKSI. The views expressed in this publication are the authors’ alone and are not necessarily the views
of the Australian Government. 

References
Adom, P. K., Amuakwa-Mensah, F., Agradi, M. P., & Nsabimana, A. (2021). Energy poverty,
development outcomes, and transition to green energy. Renewable Energy, 178, 1337-
1352. https://doi.org/10.1016/j.renene.2021.06.120 
Bappenas. 2023. Rancangan Akhir Rencana Pembangunan Jangka Panjang Nsional 2025
- 2045.
https://drive.google.com/file/d/1BvGbA2pC7O8pGKiYmRHT9KWVD7FSQbG5/view 
Burke, P. J., & Kurniawati, S. (2018). Electricity subsidy reform in Indonesia: Demand-side
effects on electricity use. Energy Policy, 116, 410-421.
https://doi.org/10.1016/j.enpol.2018.02.018 
Bursa Efek Indonesia (n.d.). IDXCarbon. https://idxcarbon.co.id/id# 
Capetillo-Ordaz, N. B., Martín-Consuegra, F., Alonso, C., Terés-Zubiaga, J., & Koutra, S.
(2024). Inclusivity in urban energy transitions: A methodological approach for mapping
gendered energy vulnerability. Energy Research & Social Science, 109, 103426.
https://doi.org/10.1016/j.erss.2024.103426 
Clancy, J., Matinga, M., Oparaocha, S., & Winther, T. (2012). Social influences on gender
equity in access to and benefits from energy.
https://openknowledge.worldbank.org/entities/publication/b6792735-bf1e-5b52-aaf1-
7ec0f6f0f443  
Cui RY, Calvin K, Clarke L, Hejazi M, Kim S, Kyle P, et al. Regional responses to future,
demand-driven water scarcity. Environ Res Lett 2018;13:094006.
https://doi.org/10.1088/1748-9326/aad8f7. 
Cui RY, Hultman N, Cui D, McJeon H, Yu S, Edwards MR, et al. A plant-by-plant strategy
for high-ambition coal power phaseout in China. Nat Commun 2021;12:1468.
https://doi.org/10.1038/s41467-021-21786-0. 
Cui RY, Hultman N, Edwards MR, He L, Sen A, Surana K, et al. Quantifying operational
lifetimes for coal power plants under the Paris goals. Nat Commun 2019;10:4759.
https://doi.org/10.1038/s41467-019-12618-3. 
Deaton, Angus S. and John Muellbauer (1980) ‘An Almost Ideal Demand System.’
American Economic Review 70: 312– 326. DOI: 70.3.393-408.  
Destyanto, A. R., Silalahi, T. D., & Hidayatno, A. (2017, November). Exploration of
government policy structure which support and block energy transition process in
Indonesia using system dynamics model. In IOP Conference Series: Earth and
Environmental Science (Vol. 94, No. 1, p. 012155). IOP Publishing.
https://iopscience.iop.org/article/10.1088/1755-1315/94/1/012155 
Effendi, Y., & Resosudarmo, B. P. (2022). Development of renewable electricity in ASEAN
countries: socio-economic and environmental impacts. Asia-Pacific Journal of Regional
Science, 6(1), 247-266. https://doi.org/10.1007/s41685-021-00206-7 
Gao, X., Davidson, M., Busby, J., Shearer, C., & Eisenman, J. (2021). The challenges of
coal phaseout: coal plant development and foreign finance in Indonesia and Vietnam.
Global Environmental Politics, 21(4), 110-133. https://doi.org/10.1162/glep_a_00630 
Gilmore, E. A., Ghosh, M., Johnston, P., Siddiqui, M. S., & Macaluso, N. (2023). Modeling
the energy mix and economic costs of deep decarbonization scenarios in a CGE
framework. Energy and Climate Change, 4, 100106. 
Halimatussadiah, A., Kruger, W., Wagner, F., Afifi, F. A. R., Lufti, R. E. G., & Kitzing, L.
(2024). The country of perpetual potential: Why is it so difficult to procure renewable
energy in Indonesia?. Renewable and Sustainable Energy Reviews, 201, 114627.
https://doi.org/10.1016/j.rser.2024.114627  
IAMC (2023). Reference card - GCAM. Available at:
https://www.iamcdocumentation.eu/index.php/Reference_card_-_GCAM. 
IESR, Agora Energiewende, & LUT University. (2021). Deep decarbonization of Indonesia’s
energy system: A pathway to zero emissions by 2050. Institute for Essential Services
Reform (IESR). https://static.agora-
energiewende.de/fileadmin/Partnerpublikationen/2021/IESR_Deep_Decarbonization_Indon
esia.pdf  
Iyer G, Ou Y, Edmonds J, Fawcett AA, Hultman N, McFarland J, et al. Ratcheting of climate
pledges needed to limit peak global warming. Nat Clim Chang 2022;12:1129–35.
https://doi.org/10.1038/s41558-022-01508-0. 
Ivanova, D., & Middlemiss, L. (2021). Characterizing the energy use of disabled people in
the European Union towards inclusion in the energy transition. Nature Energy, 6(12), 1188-
1197
JETP Indonesia. (2023). Comprehensive investment and policy plan 2023. https://jetp-
id.org/storage/official-jetp-cipp-2023-vshare_f_en-1700532655.pdf 
Joint Global Change Research Institute. (2023). GCAM Documentation (Version 7.0)
[Computer software]. https://github.com/JGCRI/gcam-doc 
Maulidia, M., Dargusch, P., Ashworth, P., & Ardiansyah, F. (2019). Rethinking renewable
energy targets and electricity sector reform in Indonesia: A private sector perspective.
Renewable and Sustainable Energy Reviews, 101, 231-247.
https://doi.org/10.1016/j.rser.2018.11.005 

Ministry of Energy and Mineral Resources Republic of Indonesia. (2024a). Handbook of energy
and economic statistics of Indonesia 2023. https://esdm.go.id/assets/media/content/content-
handbook-of-energy-and-economic-statistics-of-indonesia-2023.pdf 
Ministry of Energy and Mineral Resources Republic of Indonesia. (2024b). Paparkan Capaian
2023, Menteri ESDM klaim peningkatan rasio elektrifikasi. https://www.esdm.go.id/en/berita-
unit/directorate-general-of-electricity/paparkan-capaian-2023-menteri-esdm-klaim-peningkatan-
rasio-elektrifikasi 
Ministry of Energy and Mineral Resources Republic of Indonesia. (2024c) Technology data for the
Indonesian Power Sector. Available at:
https://gatrik.esdm.go.id/assets/uploads/download_index/files/c4d42-technology-data-for-the-
indonesian-power-sector-2024-annoteret-af-kb-.pdf. 
Mohideen, R., & Kolantharaj, J. (2024). Managing gender-inclusive, just energy transitions in South
Asia. Oxford Open Energy, 3, oiae006. https://doi.org/10.1093/ooenergy/oiae006 
Nguyen, T. T., Nguyen, T. T., Hoang, V. N., Wilson, C., & Managi, S. (2019). Energy transition,
poverty and inequality in Vietnam. Energy Policy, 132, 536-548.
https://doi.org/10.1016/j.enpol.2019.06.001  
OECD (no date). OECD Economic Outlook: Statistics and Projections. 
Okyere and Lin, 2023. Invisible among the vulnerable: a nuanced perspective of energy poverty at
the intersection of gender and disability in South Africa. https://doi.org/10.1057/s41599-023-
01604-2 
Oshiro, K., Kainuma, M., & Masui, T. (2017). Implications of Japan's 2030 target for long-term low
emission pathways. Energy Policy, 110, 581-587. 
Oteng, C., & Gamette, P. (2024). Energy inclusiveness intensity among persons with disability:
Evidence from an emerging crude oil producing country. The Extractive Industries and Society, 17,
101406. https://doi.org/10.1016/j.exis.2024.101406 
Reyseliani, N., & Purwanto, W. W. (2021). Pathway towards 100% renewable energy in Indonesia
power system by 2050. Renewable Energy, 176, 305-321.
https://doi.org/10.1016/j.renene.2021.05.118 
Reyseliani, N., Hidayatno, A., & Purwanto, W. W. (2022). Implication of the Paris agreement target
on Indonesia electricity sector transition to 2050 using TIMES model. Energy Policy, 169, 113184.
https://doi.org/10.1016/j.enpol.2022.113184 
Reyseliani, N., Pratama, Y. W., Hidayatno, A., Mac Dowell, N., & Purwanto, W. W. (2024).
Power sector decarbonisation in developing and coal-producing countries: A case study of
Indonesia. Journal of Cleaner Production, 454, 142202.
https://doi.org/10.1016/j.jclepro.2024.142202 
Setyowati, A. B. 2020. Mitigating energy poverty Mobilizing climate finance to manage the energy
trilemma in Indonesia. Sustainability, 12(4), 1603. https://doi.org/10.3390/su12041603 
Simsek, Y., Sahin, H., Lorca, Á., Santika, W. G., Urmee, T., & Escobar, R. (2020). Comparison of
energy scenario alternatives for Chile: Towards low-carbon energy transition by 2030. Energy,
206, 118021. https://doi.org/10.1016/j.energy.2020.118021 
Steven J Smith, Maridee Weber, Tanner, Stelmach, Hassan Niazi, Rachel Hoesly. Updating the
GCAM base-year to 2019 & beyond 2022. 
Timilsina, G. R., Pang, J., & Yang, X. (2019). How much would China Gain from power sector
reforms? An analysis using TIMES and CGE models. An Analysis Using Times and CGE Models
(June 21, 2019). World Bank Policy Research Working Paper, (8908). 
Ugwoke, B., Corgnati, S. P., Leone, P., Borchiellini, R., & Pearce, J. M. (2021). Low emissions
analysis platform model for renewable energy: Community-scale case studies in Nigeria.
Sustainable Cities and Society, 67, 102750. https://doi.org/10.1016/j.scs.2021.102750 
UN Department of Economic and Social Affairs (no date). World Population Prospec. 
UNFCCC. (2022). Enhanced NDC Republic of Indonesia. https://unfccc.int/documents/615082 
Wolbring, G., & Leopatra, V. 2012. Climate change, water, sanitation and energy insecurity
Invisibility of people with disabilities. Canadian Journal of Disability Studies, 1(3), 66-90.
https://doi.org/10.15353/cjds.v1i3.58 
Xie, L., Hu, X., Zhang, X., & Zhang, X. B. (2022). Who suffers from energy poverty in household
energy transition? Evidence from clean heating program in rural China. Energy Economics, 106,
105795. https://doi.org/10.1016/j.eneco.2021.105795  
Yudiartono, Y., Windarta, J., & Adiarso, A. (2023). Sustainable Long-Term Energy Supply and
Demand: The Gradual Transition to a New and Renewable Energy System in Indonesia by 2050.
International Journal of Renewable Energy Development, 12(2).
https://doi.org/10.14710/ijred.2023.50361 
Zhang, C., & Luo, H. (2023). Research on carbon emission peak prediction and path of China’s
public buildings: Scenario analysis based on LEAP model. Energy and Buildings, 289, 113053.
https://doi.org/10.1016/j.enbuild.2023.113053 

Towards Inclusive Energy Transition in Indonesia


