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Executive Summary
Context

ÅIn 2022, 80% of Indonesia's electricity was sourced from fossil 
fuels. Per capita emissions were below the global average.

ÅWith rising electricity demand over the past two decades Ɖ
growing 7% annually from 2015 to 2019 Ɖthe country has 
turned to coal and gas to meet its energy requirements.

ÅHydro is the main clean energy source in the power mix (8%). 
Wind and solar contributed only 0.2% in 2023.

ÅIndonesia targets a 34% RE share in its power mix by 2030 
under its Just Energy Transition Partnership (JETP), with power 
emissions peaking at 250 MtCO2 by 2030 and reaching net-
zero by 2050. However, this excludes a significant off-grid 
captive coal pipeline.

ÅAs the country significantly increases its wind and solar 
capacities, its archipelago nature may pose challenges for 
integrating high shares of variable renewable energy (VRE).

ÅThis report examines the wind and solar capacity installation 
Indonesia needs for a 1.5ºC compatible pathway, aligning with 
the goal of tripling renewables by 2030

Key findings

ÅFor Indonesia to meet electricity demand growth while 
transitioning away from fossil fuels, 77 GW of solar and 29 
GW of wind by 2030 is needed.

ÅElectricity demand is expected to increase by 1.4x in 2030, 
3.2x in 2040, and 4.5x in 2050, compared to 2022 levels. 
Wind and solar (alongside other renewables such as 
geothermal) can help meet the growing demand Ɖ115 TWh 
of solar and 100 TWh of wind are needed by 2030. 

ÅIndonesia has enough wind and solar potential to drive the 
transition. By 2050, around two -thirds of electricity could be 
provided by wind and solar.

ÅMeeting captive electricity demand from industrial sites would 
further boost the need for wind and solar and, consequently, 
additional international financial support.

ÅWhile our modelling finds solar power will generate more 
electricity than wind, our results indicate a more balanced split 
between wind and solar compared to country-level studies, 
which show a significant emphasis on solar power alone.

https://ember-climate.org/app/uploads/2022/02/Global-Electricity-Review-2021-Indonesia.pdf


Context

At COP28, governments agreed to triple global renewable capacity 
by 2030 globally. This report highlights the potential implications of 
this COP28 decision at the national level, focusing on Indonesia.

Wind and solar deployment is accelerating around the world. 
However, expected wind and solar capacity deployment under 
current policies falls short of what is needed for 1.5ºC, and is 
concentrated mainly in a few regions.

Research is needed to understand the pace of wind and solar 
deployment that aligns with the highest possible ambition and is 
compatible with 1.5 °C

This project aims at answering the following questions:

Å How much wind and solar generation is needed (TWh) at the 
national level?

Å How much wind and solar needs to be built (GW of capacity)? 

Å When does it need to be built by?



Summary of 
our method

Our method takes a series of steps to calculate the wind and solar 
generation needed for 1.5ºC, and the resulting capacity deployment. 
The key methodological steps are highlighted below.

1. We project future electricity demand in the country. 

2. We calculate the pace of fossil fuel phase-out needed to align with 
1.5ºC. 

3. Bringing these trajectories together defines the level of clean 
electricity generation required to meet electricity demand growth 
while phasing out fossil fuels in the power sector. 

4. We project non - wind and solar clean electricity generation based 
on country-level literature. This allows us to identify the wind and 
solar generation necessary to align with 1.5ºC.

5. Having produced this wind and solar generation trajectory, we 
feed it into a simplified electricity system model, which calculates 
for a given set of cost assumptions around wind and solar, a split 
into wind versus solar and the associated capacity requirements. 



Our method is focused on including multiple 
different analytical elements

Renewable energy potential and power 
system analysis

Integrating 
multiple different 
elements

1.5°C compatible IPCC global pathways

High-ambition country -level studies

Key global milestones

Link to global goal of tripling 
renewable capacity by 2030

Use ambitious country-level studies as 
inputs to inform key parameters 
of the methodology

For more details see 
the Methods Annex

Capture local potential for wind and 
solar

Include key global guardrails on the 
pace of fossil phase-out and the level 
of electrification 



Overlap 
of different 
elements

Our method focuses on the overlap between different elements. By 
looking at the range of fossil phase-out which is outlined in both 
high ambition country-level studies and downscaled 1.5ºC 
compatible global pathways, and is informed by key global 
milestones, we identify benchmarks which are both consistent with 
a global least cost pathway to limiting warming to 1.5ºC but are also 
aligned with nationalƉlevel modelling. 

Combining multiple different analytical elements can help identify 
the most robust path to achieving a zero-carbon energy system.



Overlapping multiple analytical elements 
can provide more robust benchmarks



National 
enabling 
factors

Key enabling factors for ambitious wind and solar rollout include:

Å Institutional capacity. A rapid build-out of wind and solar will require the 
governance and institutional capacity to develop, implement and enforce 
policy frameworks.

Å Just transition. A just transition will be needed to take along all stakeholders, 
particularly those employed by the fossil economy.

Å Grid development. Substantial increases in both transmission and distribution 
grid infrastructure will be necessary to integrate large-scale new wind and 
solar generation into the power system.

Å Fossil phaseout. Existing fossil fuel infrastructure often will need to be retired 
earlier than its economic lifetime. Policies need to be developed to achieve the 
early phase out of fossil fuel plants.

Å System flexibility. Energy storage (diurnal and seasonal), flexible generation 
technologies such as hydro and geothermal, and increased demand side 
flexibility will all be crucial.

Å Market design. Reform of market designs and regulation to incentivize and 
mobilise investments to install renewable energy at the scale needed (e.g., 
minimise cost of capital, ensure revenue certainty, etc)



International 
support

The key analytical elements (high ambition country-level studies and 
downscaled 1.5ºC compatible global pathways) do not consider 
financing requirements.

Significant global resource transfers will be required in line with 
źN­ªª­« MÄº T ZZX³X«º JºXT ³X´°­«´ M Ӄ º X´ J«T ³X´°XNº ÆX
NJ°JM Ӄ º X´Ż º­ JN| XÆX º|X´X MX«N|ªJ³¦´Ÿ

We do not quantify the technical and financial support needed to 
achieve the wind and solar rollout presented in this report. This 
should be a country driven exercise and some countries have 
already initiated such processes, including under the JETP umbrella. 

High-income countries will need to provide substantially increased 
climate finance to support emissions reduction abroad, in line with 
º|X ³ źZJ ³ ´|J³XŻ ­Z NӃ ªJºX JNº ­«Ÿ

Achieving these benchmarks in lower-income countries is therefore 
a global responsibility, rather than a domestic responsibility.



Policy 
context

.«T­«X´ JŻ´ Ä«N­«T º ­«JӃ 6&$ ºJ³zXº J ª´ º­ NÄº Xª ´´ ­«´ MÉ Ǐǔ-
32% below the 2030 BAU scenario, reaching 1805 MtCO2e in 2030 
(excl. LULUCF), which is 148% above the 2010 levels. The country 
is updating its 2035 NDC, which is expected to include a net-zero 
GHG target by 2060.

.«T­«X´ JŻ´ NÄ³³X«º ³X«XÇJMӃX ºJ³zXº´ J³X º­ ³XJN|29 GW of solar 
and 9 GW of wind by 2030 , as per the Just Energy Transition 
Partnership (JETP) Indonesia from in 2023.

Under current policies and market conditions, the IEA estimates 
that solar capacity will reach 8.8 GW in 2028 , up from 0.3 GW of 
solar in 2022. Meanwhile, wind capacity is projected to 
reach 0.7 GW in 2028 , up from 0.2 GW in 2022.

The archipelago nature of the country could pose challenges to 
integrating a high share of variable renewable energy. Additionally, 
a realistic decarbonization pathway must also address captive coal 
plans, requiring significant additional deployment of renewable 
energy to meet off -grid electricity demand in the industry sector.

https://climateactiontracker.org/blog/indonesias-new-climate-goals-positive-developments-but-some-red-flags/


Results



Future 
electricity 
demand 

(ӃXNº³ N ºÉ TXªJ«T  ´ ºJ¦X« Z³­ª º|X .( Ż´ ´ºÄTÉ żAn Energy Sector 
Roadmap to Net Zero Emissions in IndonesiaŽ XÈ°Ӄ­³ «z «Xº ÊX³­
pathways for Indonesia. We take demand from the pathway which 
achieves net zero CO2 emissions by 2050. Total electricity demand 
grows strongly out to 2050, driven by economic development and 
increased electrification.

This scenario excludes the potential rise of new off -grid coal plants to 
power heavy industrial facilities, particularly for critical mineral 
processing. Including this demand would increase the need for wind 
and solar capacity, requiring additional international financial support.

Future electricity demand growth in Indonesia is highly uncertain: the 
.( Ż´ «Xº ÊX³­ ´NX«J³ ­ Z­³ .«T­«X´ J ­«ӃÉ ³XJN|X´ ǎǓǍǍ AF|  « ǏǍǒǍŵ
while in the IRENA 1.5°C scenarios, electricity demand reaches 2300-
2500 TWh.

There is a significant range in the studies in terms of the expected 
electricity generation in 2050 ranging from 950 TWh to 2900 TWh. 
This would affect the necessary growth of wind and solar 
significantly. Our demand estimate is in the middle of that estimated 
by country-level studies

https://iea.blob.core.windows.net/assets/b496b141-8c3b-47fc-adb2-90740eb0b3b8/AnEnergySectorRoadmaptoNetZeroEmissionsinIndonesia.pdf
https://iea.blob.core.windows.net/assets/b496b141-8c3b-47fc-adb2-90740eb0b3b8/AnEnergySectorRoadmaptoNetZeroEmissionsinIndonesia.pdf
https://jetp-id.org/storage/official-jetp-cipp-2023-vshare_f_en-1700532655.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2022/Oct/IRENA_Indonesia_energy_transition_outlook_2022.pdf?rev=b122956e990f485994b9e9d7075f696c


Pace of 
fossil 
phaseout 
needed

The rate of fossil phase-out is set by the overlap between country-
level studies, downscaled 1.5ºC compatible global pathways and the 
zӃ­MJӃ ª ӃX´º­«X´ ­Z º|X .( Ż´ 6Xº IX³­ ³­JTªJ°ŵ  « Ç| N| .«T­«X´ J
achieves a clean power system by 2045.

To align with 1.5ºC, fossil fuels must exit the Indonesian power 
sector during the 2040s. Fossil fuel generation falls by 25-46% by 
2030, compared to 2022 levels

The fastest rate of fossil phase-­Äº  ´ ´Xº MÉ º|X .( Ż´ «Xº ÊX³­ MÉ
2050 scenario for Indonesia.



To align with 1.5°C, fossil fuels must exit 
the power sector in Indonesia by 2045, 
even as electricity demand grows rapidly



The role of 
other clean 
electricity 
generation

While wind and solar will be the workhorse of the energy transition, 
other clean electricity generation may play a role, particularly in 
certain countries. We estimate the role of non- wind and solar clean 
electricity generation* (largely hydro, biomass, nuclear and 
geothermal) from country-level studies. 

In our modelling, we assume that generation from non-wind and 
solar clean technologies in Indonesia would reach 135 TWh by 
2030 and 624 TWh by 2050. This is provided by other renewables 
such, particularly geothermal and hydropower, with a smaller 
contribution from biomass. There is no nuclear deployment 
assumed in these benchmarks.

Flexible zero-carbon generation from other renewables can help 
balance wind and solar generation, and support integrating them 
into the grid.

* We do not consider CCS in the power sector, as we do not consider CCS a viable source of large-scale 
emissions reductions in the power sector.

https://climateanalytics.org/publications/2030-targets-aligned-to-15c-evidence-from-the-latest-global-pathways
https://climateanalytics.org/publications/2030-targets-aligned-to-15c-evidence-from-the-latest-global-pathways


Total wind 
and solar 
generation 
needed to 
align with 
1.5ºC

The wind and solar rollout necessary is then calculated by 
combining projected electricity demand growth, the fossil phase-out 
necessary to align with 1.5ºC, and the assumed generation from 
other clean technologies.

Wind and solar is then needed to meet electricity demand growth 
and to drive the phaseout of fossil fuels. 

To align with 1.5ºC, wind and solar generation in Indonesia would 
need to reach  176Ɖ240 TWh by 2030 . Wind and solar provides 
33Ɖ45% of overall electricity generation in 2030, and 63% of 
overall generation in 2050.
 



To align with 1.5ºC, wind and solar generation 
would need to grow rapidly in Indonesia



Possible 
splits into 
wind and 
solar

The relative share of wind and solar deployment will vary depending 
on how various factors develop in the future. We explore one key 
uncertainty, the relative cost of solar and wind electricity generation 
(see methods). When accounting for this uncertainty, we see a 
range of possible future generation mixes between wind and solar.

We highlight the median of the range as our central benchmark, but 
do not suggest that this is the only possible breakdown into wind 
versus solar. In the central benchmarking scenario, solar becomes 
the main source of generation, providing on average twice as much 
generation as wind in the electricity mix by 2050. This will require a 
rapid uptake of non-fossil flexibility options.

In this scenario, Indonesia would need to deploy around 107 GW of 
wind and solar by 2030 to limit warming to 1.5ºC . By 2050, total 
wind and solar capacity would need to reach over  730 GW. Due to 
its higher capacity factor, greater wind deployment would reduce 
total capacity requirements. In Indonesia, solar is generally the 
dominant form of generation over wind.



On average, solar provides twice as much 
electricity as wind by 2050 in Indonesia
































