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eSAREP-Indonesia         NEWS LETTER               (December  2003) 
 

SAREP is a renewable energy promotional programme jointly initiated by the Commonwealth Science Council, UK, the 

Renewable Energy Research Centre, Sheffield Hallam University, UK, the British Council and in-country counterparts 

to increase the public awareness and accelerate the use of renewable energy technologies. 
 

SAREP Aims & Objectives are: 

• To train young scientists in renewable technology areas through postgraduate programmes. 

• To enhance the awareness of renewable energy applications among entrepreneurs, policy makers, politicians and the 

general public. 

• To facilitate entrepreneurs in Asia to develop trade & investment relations with partners in other parts of the world 

including Africa, Australia, Canada, Europe, Japan and the United States. 

• To start CARES (Centres for Applications of Renewable Energy Sources) as large demonstration projects in rural 

areas needing development, contributing to reduction of poverty. 
 

RENEWABLE ENERGY TAKE-UP IN INDONESIA 
 

The Republic of Indonesia is a nation of islands in the Pacific 

Ocean in South-East Asia, lying on both sides of the equator with 

four large islands, Kalimantan, Sumatra, Sulawesi and Java. 
 

Total land surface is about 1,900,000 km² and the total population 

is estimated at 220 million. Around 6,000 of the 16,000 islands 

are inhabited. Around 60% of the population lives on Java, Bali 

and Madura which make up less than 7% of the Indonesian land 

surface. 
 

The climate is tropical with high rainfall in the western part 

(>2,000 mm/year). The rain decreases to the east as the influence 

of the monsoon gets greater. In the western part, rain forests still 

exist; in the south-eastern part there are monsoon forests.  
 

Out of 61,975 Desas (smallest rural villages), 48,915 had been 

electrified (85%) by 2003. Out of Indonesia’s 220 million 

inhabitants, 95 million are living in rural areas. It is assumed, by 

2019, about 3,000 or 7% of the Desas outside Java/Bali will 

remain unelectrified. 
 

Need of Renewable Energy Implementation: New and 

renewable energy technologies seriously need to be evaluated, 

and fast commercial action taken, especially for rural areas, 

taking into consideration depleting fossil fuel resources, global 

warming issues, zero carbon dioxide technology and most 

important, abundant natural renewable energy resources. 

Moreover, the action should be combining not only the micro-

economic view but also the macro-economic view.  
 

The status of renewable energy technology development in 

Indonesia is as follows: 
 

Technology Status 

Bimass utilization Pilot projects, Cogen projects, 

commercial projects 

Biodiesel Pilot and semi-commercial 

Projects 

Micro/mini-hydro Semi-commercial projects 

Hydro Energy Commercial projects 

Ocean Energy Research and development 

Wind Energy-horizon. axis Semi-commercial projects 

Wind Energy-vertical axis Pilot projects 

Solar Energy (PV) Semi-commercial projects 

Solar-thermal Commercial residential projects  

Geo-thermal Commercial large projects 

 

Sources of Renewable Energy in Indonesia:  Biomass, 

the traditional and oldest energy source in Indonesia, accounts 

for about 35% of total energy consumption. The surplus 

biomass potential is estimated at 10 GW. 
 

Wood-fuel for rural electrification is mainly used in the 

forestry and wood-working industry. The main technologies in 

use are combustion technologies to produce steam which is 

sent to a steam turbine to generate electricity. Crop residues are 

used only in the agricultural industry to generate electricity 

mainly to meet the industry’s demand. Fuels are residues from 

the sugar industry (bagasse), and residues from palm oil mills 

and the coconut industry.  
 

Energy from waste can be divided into animal/human waste 

and municipal waste. This waste can be utilized for biogas 

production or direct combustion. Municipal waste for power 

generation seems to be an interesting option for large urban 

areas. 
 

Solar energy is the source with the greatest theoretical 

renewable energy potential. The average solar radiation in 

Indonesia is 4.8 kWh/m² per day. The main application of solar 

energy today is the use of PV systems, especially in rural and 

remote areas where the electricity grid is not accessible.  
 

Hydro power potential is around 75 GW - the highest of all 

renewable energy sources, apart from the theoretical solar 

potential. Geographically, it is spread over Sumatra (15.8 GW), 

Java (4.5 GW), Kalimantan (21.6 GW) and Papua Barat (22.4 

GW). The remainder, about 11.3 GW is widely spread across 

the country. 
 

The micro/mini-hydro potential is also fairly high, about 493 

MW. Its role in the domestic energy mix is expected to be 

more significant in the future, particularly for meeting energy 

demand in rural areas. Around 54 MW of hydro power have 

been installed in rural and remote areas. 
 

Wind energy utilization in the past has been dominated by 

mechanical applications for milling, pumping water and 

irrigation, as well as providing the driving force for water 

transport between the Indonesian islands. Nowadays the focus 

is on water pumping and irrigation systems. Electricity-

generating wind turbines as stand-alone or grid-connected 

systems or hybrid systems are now being promoted for rural 

electrification. Areas with average wind velocity of 3 m/s (for 
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small 100 W house power supplies) to 6 m/s (for large systems 

and water pumping) are considered feasible. 
 

Biodiesel play a significant role in future Indonesian energy, 

especially in transport. Indonesia is a main producer and exporter 

of palm oil and it is predicted that the production will be 15 

million tons/annum by 2012. 
 

Barriers for Commercialisation of Renewable Energy: 
Indonesia has abundant resources in fossil fuel especially natural 

gas which play a significant role in Indonesian energy. Coal is 

also an important energy source in Indonesia. Lack of 

environmental concern is a major barrier for commercial 

renewable energy implementation.  

Because of government subsidies for fossil fuel, the renewable 

energy prices are currently not competitive with conventional 

energy prices. But it is estimated that in 10 years time, renewable 

energy will become a major contributor in the Indonesian energy 

sector. 
 

The Renewable Energy - Show Must Go On:  New and 

renewable energy technologies can basically be divided into grid-

connected and stand-alone, isolated, or decentralised power 

supplies. Many research and academic institutions and energy 

entrepreneurs maintain their effort on this scope by continuously 

conducting technical research and public awareness activities on 

renewable energy. The closest schemes are in rural renewable 

energy applications, especially where there is no electric power 

from the national grid. 
 

Other efforts include improving awareness among energy 

decision makers for substituting crude oil imports with subsidised 

renewable energy sources. It is true that in the micro-economic 

view this scheme is not feasible at present, but in the macro-

economic view, the benefits will be very high, including job 

creation, maximizing the use of local resources and capacity 

building in environmentally friendly energy sources. 
 

The latest is the educational and practical demonstration projects 

conducted by the Bogor Heritage Organization by building 1000 

small wind farm projects in Java Island. These wind farms are 

named “Egra”=Energy Gratice=Free Energy, and will be used to 

irrigate fruit and vegetable farms in dry areas. Similar projects 

using wind and solar energy, in sub-dessert areas will prevent 

dessertification around many countries. 
 

 
 

The use of wind energy to irrigate fruit farms in dry areas of 

Java Island. One of these wind mills is capable of watering a 

4-acre mango plantation (Courtessy: Hassan Hambali, 

Founder of Egra wind farms). 
 

AN Hidyat and H Hambali, PT Nawapancha and Egra Wind Farm 

project, Indonesia. 

IM Dharmadasa and JD Bunning, Solar Energy Group, Sheffield 

Hallam University, United Kingdom. 
 

For details on research & previous newsletters please visit: 
 

Http://www.shu.ac.uk/schools/sci/teaching/as1/SCResearch.html 

________________________________________________________________________________________________ 

Key publications on the “new model” for development of thin film Solar Cells 
1. New ways of developing glass/CG/CdS/CdTe/metal Solar Cells-Paper 1, Semicond. Sci. Technol. 17(2002) 1238. 

2. The effects of inclusion of iodine in CdTe thin films on Solar Cells, Solar Energy Mat. & Solar Cells 77(2003) 303. 

3. New ways of developing glass/CG/CdS/CdTe/metal Solar Cells-Paper 2, Proc. of WC-PEC3, 2003. 

4. Reply to comment on “New ways of developing glass/CG/CdS/CdTe/metal..” Semicond. Sci. Technol. 18(2003) 813. 

5. Electrodeposition of p
+
, p, i, n and n

+
 type CIS multilayers for PV applications, SOLMAT, In Press, Submitted in August 2003. 

6. Electrodeposition of p
+
, p, i, n and n

+
 type CuInGaSe2 layers for PV applications, Submitted to TSF, September 2003. 

7. Metal contacts to CuInGa(SSe)2, and effects of defects on Solar Cells, Submitted to SOLMAT, November 2003. 
 

Conference announcement:  Please visit  www.hpc2004.com  for details of the HPC2004 conference in Cyprous 
 

Publication of Renewable Energy Handbook:  A guide to successful implementation" 
A free copy can be obtained from:  http://www.shu.ac.uk/schools/sci/teaching/as1/SCResearch.html 

________________________________________________________________________________________________ 

Current SAREP Participants: 
 

Sri Lanka (Universities, Solar Energy Society, Energy Forum & Solar Industries Association), Maldive Islands, India (Tata Energy Research 

Institute and Bhopal University), Nepal, Bangladesh (Bangladesh Centre for Advanced Studies), Pakistan (Pakistan Centre for Alternative 

Technologies, and Univ. of Punjab), Morocco (Five Universities, Afrisol and Ministry of Environment), Nigeria (Framac Ltd), East African 

Countries, China (XinJiang New Energy Research Inst.), Mexico (Solar–Hydrogen–Fuel Cell Program, Energy Research Center–UNAM), Cuba 

(Cuba Solar) and Indonesia (PT Nawapanca).  

(For free subscription, please contact Dr Dharmadasa by E-mail;  Dharme@shu.ac.uk). 


