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Power Generation 
Capacity[1]

63.3 GW

Power Generation 
Output[2]

274.8 TWh

Sources: 
[1], [2] 

t[bόнлнмύέt[b {ǘŀǘƛǎǘƛŎ нлнлέ
[3]
tǿ/ όнлмтύ ΨtƻǿŜǊ ƛƴ LƴŘƻƴŜǎƛŀΩΣ όbƻǾŜƳōŜǊύΣ ǇΦ мфмΦ !ǾŀƛƭŀōƭŜ ŀǘΥ ƘǘǘǇǎΥκκǿǿǿΦǇǿŎΦŎƻƳκƛŘκŜƴκŜƴŜǊƎȅ-utilities-mining/assets/power/power -guide-2017.pdf.
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By the end of 2020,LƴŘƻƴŜǎƛŀΩǎtotal power generation

capacity is 63,3 GW. PLN and its subsidiariespower

plant operates 45,6 GW and the rest is operated by

IndependentPowerPlant(IPP). Thetotal power output

generatedin 2020 is 247.8 TWh with the energy mix

consist of coal (62.8%), Natural Gas (21.4%), oil

(0.88%), hydro (6%), geothermal (5.1%), wind and

other RE(0.17%), and PV (0%). Indonesia'selectricity

generation energy mix is dominated by coal-fired

power plant due to the significantamount of available

reserves,causingthe dominanceof coal as a low-cost

fuel that is easyto extract and transport with existing

infrastructure[3].
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Sources: 
[1]

Secretariat General National Energy Council (2020) Indonesia Energy Outlook 2019. Edited by DEN. Indonesia: DEN.
[2], [4]

t[b όнлмфύ Ψ9ƭŜŎǘǊƛŎ tƻǿŜǊ {ǳǇǇƭȅ .ǳǎƛƴŜǎǎ tƭŀƴ όнлмф-нлнуύΩΦ !ǾŀƛƭŀōƭŜ ŀǘΥ http://gatrik.esdm.go.id/assets/uploads/download_index/files/5b16d-kepmen-esdm-no.-39-k-20-mem-2019-tentang-pengesahan-ruptl -pt-pln-2019-2028.pdf.
[3] 

Halimatussadiah, A., Amanda, A. and MauliaΣ wΦ CΦ όнлнлύ Ψ¦ƴƭƻŎƪƛƴƎ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ tƻǘŜƴǘƛŀƭ ƛƴ LƴŘƻƴŜǎƛŀΥ !ǎǎŜǎǎƳŜƴǘ ƻƴ tǊƻƧŜŎǘ ±ƛŀōƛƭƛǘȅΩΦ WŀƪŀǊǘŀΣ LƴŘƻƴŜǎƛŀΥ [t9a - UI, pp. 1ς10.

Hydro Geothermal Bioenergy Solar Energy Wind
Ocean
Energy

Installed 4.8 1.4 1.7 0.1 0.003 0.0003

Potential 94.3 28.5 32.6 207.8 60.6 17.9
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Indonesia's Renewable Energy Potential
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INDONESIA POWER SYSTEM 2020

Indonesiahasmany potentials of new and renewable

energy but renewables energy are still become an

expensive sources of electricity[3] . In 2020 it is

estimatedthat Indonesiahasa potential of Renewable

Energywith total capacityup to 441 GWof Renewable

Energywhich consist of 94.3 GW Hydro power, 28.5

GWGeothermalenergy,32.6 GWBioenergy,207.8 GW

Solar energy, 60.6 GW wind energy, and 17.9 GW

ocean energy. But even though Indonesiahas a large

number of renewable energy potential, renewable

energyis only usedby lessthan 5%.
[4]

http://gatrik.esdm.go.id/assets/uploads/download_index/files/5b16d-kepmen-esdm-no.-39-k-20-mem-2019-tentang-pengesahan-ruptl-pt-pln-2019-2028.pdf
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For the last 8 yearsLƴŘƻƴŜǎƛŀΩǎelectricity demand has growth for

5.7% on average
[1]

. The Indonesian government since 2015 has

implemented a 35,000 MW program to addressthe ever-increasing

demand for electricity. Through The 2019ς2038 National Electricity

Plan, theLƴŘƻƴŜǎƛŀΩǎgovernmentalso aims to have energymix 23%,

28%, and 31% from renewable energy in 2025, 2038, and 2050[2],

respectively,and even there is a discussionfor Indonesiato be zero

carbonby 2050[3]. ThefutureLƴŘƻƴŜǎƛŀΩǎenergytarget issoambitious

that Indonesia will need accurate long-term energy planning to

achieveit.

This researchprovides the techno economic analysisfor the future

power generationexpansionplan by analyzingthe future of electricity

demand,the energymix characteristics,and the resulting impactson

the costof the future capacitygenerationexpansionin Indonesia.
Sources: 
[1] 
t[bόнлмфύέt[b {ǘŀǘƛǎǘƛŎ нлмм ςнлмфέ

[2]
aƛƴƛǎǘǊȅ ƻŦ 9ƴŜǊƎȅ ŀƴŘ aƛƴŜǊŀƭ wŜǎƻǳǊŎŜǎ όнлмфύ άwŜƴŎŀƴŀ ¦ƳǳƳ YŜǘŜƴŀƎŀƭƛǎǘǊƛƪŀƴ bŀǎƛƻƴŀƭ ¢ŀƘǳƴ нлмф ǎŀƳǇŀƛ ŘŜƴƎŀƴ ¢ŀƘǳƴ нлоуέ

[3] 
Rahman, D. F. (2021) PLN pledges carbon neutrality by 2050 -Business - The Jakarta Post, The Jakarta Post. Available at: https://www.thejakartapost.com/news/2021/05/07/pln-pledges-carbon-neutrality-by-2050.html (Accessed: 10 May 

2021).
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RESEARCH BACKGROUND
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This research aims to provide techno-

economic analysis of future generation

expansionin Indonesiafor 2020- 2050. This

research addressesthe following two core

question:

a. How will the future of Indonesia's

power generation energy mix if

Indonesia aims to achieve the

Renewable Energy target
[1]

without

neglectingthe economicaspect?

b. How will the Indonesia power

generationenergymix if Indonesiaaims

to achieveZeroCarbonin 2050
[2]

?

07/06/2021 1st IAEE Online Conference, 7th-9th June 2021 6

Source:
[1] 

Renewable Energy target: 23% in 2025, 28% in 2038, and 31% in 2050 based on National Electricity Plan 2019 ς2038 (RUKN 2019 ς2038)
[2]

Rahman, D. F. (2021) PLN pledges carbon neutrality by 2050 -Business - The Jakarta Post, The Jakarta Post. Available at: 
https://www.thejakartapost.com/news/2021/05/07/pln -pledges-carbon-neutrality-by-2050.html (Accessed: 10 May 2021).  

RESEARCH QUESTION



CONTENT
Thisresearchaimsto producesa planningmodel

for Indonesia'selectricity systemin PostCOVID-

19 condition by consideringthe economic and

energy sustainability to achieve the renewable

energy target. Therefore, this study provides a

new contribution to the academicliterature. The

optimal energy and power generation plan will

reduce the power generation investment and

production costs, which means a more

competitiveelectricity price for the customer.
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RESEARCH OBJECTIVE

Indonesia Electricity System[1]

Source:
[1] 

MEMR (2012) INDONESIA ELECTRICITY INFRASTRUCTURE Posture of Indonesia Economic Corridor in MP3EI. Jakarta, Indonesia.
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