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Abstract 

 

Electricity, as one of the final energy forms, plays a very important role in supporting 

various economic activities to increase people’s welfare. Most developing countries urgently 

need electricity for their economic development; on the other hand, economic prosperity 

brings a strong growth of electricity demand. Indonesia, as one of the developing countries, 

needs to expand its electricity generation in order to fulfill electricity demand in the future as 

well as to support economic development. Currently, the Indonesian government’s policy aims 

to promote coal utilization for power generation. This effort is to help reduce oil utilization as 

well as to increase energy source diversification. However, one of the major concerns of 

electricity generation using coal is its environmental emissions. This issue has become of wide 

interest to the public and it is likely to remain an influential hurdle for electricity capacity 

expansion in the future. Indonesia’s electricity sector has two challenges: on one side, it needs 

to improve electricity security supply, and, on the other side, concern for environmental 

protection. 

Indonesia needs to expand its electricity generation in order to fulfill electricity demand 

in the future as well as to support economic development. The expansion needs to consider 

clean and abundant energy sources to achieve affordable energy prices, system reliability, and 

environmental impact. Furthermore, the effort to conduct energy efficiency and promote 

energy saving behavior by the Indonesian people is one of several ways to support energy 

security improvement. 

The Long-range Energy Alternatives Planning (LEAP) model is used in this research as 

the analytical tool. The results show that using geothermal energy as an electricity supply 

source, together with reducing T&D loss and demand side management (DSM) options 

through implementing energy efficiency in the household sector, would save more generation 

capacity as well as mitigate CO2 emissions from the power sector. However, in terms of total 
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system cost, it is not going to be the lowest total system cost since it uses geothermal energy. 

This is due to the fact that geothermal energy investment is more expensive compared to other 

energy sources. In Indonesia, the electricity supply must be secured to meet future demand, 

but also a clean electricity supply must be developed as well as renewable energy utilization, 

particularly from geothermal energy resources.  

In the worst case analysis, due to the government’s plan, various Indonesian coal types 

have been analyzed in order to determine what type would be the most suitable for electricity 

generation fuel. The economic value of this fuel as well as its CO2 emissions must also be 

considered. Furthermore, Indonesia needs to develop its clean coal technology to answer those 

challenges.  The steps to decrease environmental impact and electricity production cost are by 

considering several aspects, such as pre-combustion, ongoing combustion and post-

combustion. Combinations of affordable energy sources, in terms of price by using abundant 

domestic resources and advanced technologies, would help Indonesia to increase its energy 

security in the long term as well as the sustainability of the environment. 

 

Keywords: Electricity supply security in Indonesia, LEAP model, Indonesian coal, geothermal 

energy, demand side management, CO2 emissions mitigation. 
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