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New Edition of the 
TERNA Country Survey

Since the first edition of the TERNA country survey ap-
peared in 1999, there has been a distinct heightening of 
public and political awareness of the consequences of cli-
mate change and of energy provision as a key factor in 
sustainable development. 

In Germany and other industrialised countries, a political 
tailwind, effective promotion mechanisms and rising energy 
prices have created the conditions for a dynamic market in 
which renewable forms of energy are exhibiting high growth 
rates within the energy mix. In 2008, renewable energy re-
sisted the credit crunch more successfully than many other 
sectors for much of the year and new investment reached 
$120 billion, up 16 percent over 2007. However, by the end 
of the year, the impact of the crisis was beginning to show.

Economic development in many emerging countries has 
triggered rapidly rising demand for energy and competi-
tion on the international oil market. Against the back-
ground of the volatile cost of fossil fuels, supply risks and 
damage to the environment, the significance of renewable 
energy as a means of generating electricity is growing – 
also in developing and emerging countries. According 
to information released by the Renewable Energy Policy 
Network for the 21st Century (REN21), by early 2009, 
policy targets existed in at least 73 countries and at least 
64 countries had policies to promote renewable power 
generation. Feed-in tariffs were adopted at the national 
level in at least five countries in 2008/early 2009, includ-
ing Kenya, the Philippines and South Africa. 

During 2008 the existing wind power capacity grew by 29 
percent to reach 121 GW. The US and European market 
acted as the driving force for the wind energy industry 
and provide still an indispensable background of experi-
ence. However, growth in the industry is also increasingly 
apparent in developing and emerging countries: China 
doubled its wind power capacity for the fifth year in a 
row, ending 2008 at 12 GW, and breaching China’s 2010 
development target of 10 GW two years earlier. It is the 
successes in countries such as China, India and Egypt 
which encourage commitment beyond the borders of 
industrialised nations. In those countries there is a grow-
ing proportion of local content in the systems and equip-
ment they produce – and not only for supply to their own 
domestic markets.

A number of other countries though, too, are erecting 
their first wind farms, thereby establishing the basis for 
gaining experience to be utilised in future markets. To 
help interested players gain access to the new markets, 
this survey provides detailed descriptions of the frame-
work conditions for electricity markets and renewable 
energy in 16 developing and emerging countries.

This latest country survey and the previous editions are 
available on our homepage: www.gtz.de/wind. The publi-
cation is also available on CD-ROM. For information on 
how to obtain this, again, go to the homepage. Our grate-
ful thanks go to a large number of GTZ staff members 
and other experts in the field for their help in putting this 
information together.

Eschborn, November 2009
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Legal Information

1. 
The data used in this study is based on both publicly ac-
cessible sources of information (publications, specialist 
articles, internet sites, conference papers etc.) and non-
public papers (for example internal expert reports from 
promoting institutions), as well as personal interviews 
with experts (for example officials at energy ministries in 
the investigated countries and project staff at promoting 
institutions). Although all information has been checked 
as far as possible, errors cannot be ruled out. Neither the 
GTZ nor the authors can therefore provide any guaran-
tee of the accuracy of the data included in this study; no 
liability can be accepted for any loss or damage resulting 
from use of the data included in the study.

2.
The sole authorised user of this study for all forms of use 
is the GTZ. Duplication or reproduction of all or part of 
the study (including transfer to data storage media) and 
distribution for non-commercial purposes is permitted, 
provided the GTZ and the TERNA Wind Energy Pro-
gramme are named as the source. Other uses, including 
duplication, reproduction or distribution of all or part 
of the study for commercial purposes, require the prior 
written consent of the GTZ.



The TERNA Wind Energy Programme

There is great potential for generating electricity from 
renewable energy sources in many developing and emer- 
ging countries. Obstacles to the exploitation of such 
sources include a lack of knowledge of framework con-
ditions in the energy industry and insufficient transpar-
ency with regard to the prior experience and interests of 
national actors.

The purpose of the TERNA (Technical Expertise for Re-
newable Energy Application) wind energy programme, 
implemented by GTZ on behalf of the Federal German 
Ministry for Economic Cooperation and Development 
(BMZ), is to assist partners in developing and emer- 
ging countries in planning and developing wind power 
projects. Since 1988 the TERNA programme has pursued 
the goals of laying the foundations for sound investment 
decisions while at the same time enabling partners to as-
sess wind energy potentials, plan wind energy projects 
and improve energy-policy frameworks for renewable 
forms of energy. 

The TERNA wind energy programme‘s partners are in-
stitutions in developing and emerging countries that are 
interested in commercial exploitation of wind power. 
These include, for example, ministries or government 
institutions which have the mandate to develop BOT/
BOO projects, state-owned or private energy supply 
companies (utilities) and private enterprises (indepen- 
dent power producers).

TERNA offers its partners expertise and experience. In 
order to initiate wind power projects, favourable sites 
must be identified and their wind energy potential as-
certained. To do this, wind measurements are normally 
taken over a period of at least twelve months and wind 
reports are drawn up. If promising wind potentials are 
found, the next step is to conduct project studies inves-

tigating the technical design and economic feasibility. 
TERNA also provides advice to partners on matters of 
finance, thus closing the gap between potential investors 
and funding sources from national and international do-
nors. If required, CDM baseline studies can be prepared. 
In order to ensure as much transfer of know-how as possi-
ble, efforts are made to ensure cooperation between inter-
national and local experts, for example when preparing 
the studies. In successful cases, TERNA initiates invest-
ment-ready wind farm projects by this method. TERNA 
itself is not involved in financing. 

In addition to the activities that are tied to specific loca-
tions, TERNA advises its partners on how to establish 
suitable framework conditions for the promotion of re-
newable energy sources. Up until 2009, TERNA has been 
active in over ten countries around the world. Further in-
formation on GTZ‘s TERNA wind energy programme 
is available at www.gtz.de/wind or directly from:

Deutsche Gesellschaft für Technische
Zusammenarbeit (GTZ) GmbH
Postfach 5180
65726 Eschborn  | G ermany

Dr. Rolf Posorski
Tel.: +49 (0)6196 79-4205
Fax: +49 (0)6196 7980-4205
E-Mail: rolf.posorski@gtz.de

Daniel Werner
Tel.: +49 (0)6196 79-6203
Fax: +49 (0)6196 7980-6203
E-Mail: daniel.werner@gtz.de

Hans-Gerd Huehn
Tel.: +49 (0)6196 79-6243
Fax: +49 (0)6196 7980-6243
E-Mail: hans-gerd.huehn@gtz.de
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List of abbreviations
 
ADB		  Asian Development Bank
APEC		  Asia-Pacific Economic Cooperation
APETINDO	 Association of Renewable Energy 		
		  Companies of Indonesia
ASEAN		  Association of Southeast
		  Asian Nations
ACE 		  ASEAN Centre for Energy 
B/D 		  Barrels Per Day 
BECIN		  Bilateral Energy Cooperation 
		  Indonesia- Netherlands 
BGR 		  Federal Institute for Geosciences 
		  and Natural Resources 
BPPT		  Agency for the Assessment and 
		  Application of Technology
CDM 		  Clean Development Mechanism 
CFSTPP 		  Coal Fired Steam Power Plant 
CO2		  Carbon Dioxide
CFL		  Compact fluorescent lamp
CIA 		  Central Intelligence Agency
CIM 		  The Human Resources Provider for 
		  German Development Cooperation
DGEEU 		  Directorate General of Electricity and 	
		  Energy Utilization (Ditjen Listrik & 
		  Pemanfaatan Energi / LPE, ESDM)
DJLPE	  	 Direktorat Jenderal Listrik dan 
		  Pemanfaatan Energi 
DNA 		  Designated National Authority 
EB 		  Executive Board 
EE&C		  Energy Efficiency & Conservation
EIA 		  Energy Information Administration
ESRI		  Environmental Systems 
		  Research Institute
EUR		  Euro
GDP		  Gross Domestic Product
GHG 		  Green House Gas
GTZ 		  Gesellschaft für 
		  Technische Zusammenarbeit 
GENI		  Global Energy Network Institute
HVDC 		  High voltage direct current 

IEA		  International Energy Agency
IMF		  International Monetary Found
IPP		  Independent Power Producers 
IRES 		  Indonesian Renewable Energy Society 
KV		  Kilovolt 
LAPAN		  Lembaga Penerbangan dan Antariksa 	
		  Nasional (National Institute of 
		  Aeronautics and Space)
LNG		  Liquefied Natural Gas
MEMR		  Ministry of Energy and 
		  Mining Resources 
MSOE 		  Ministry of State-Owned Enterprises 
MVA		  Mega Volt Ampere
MW		  Mega Watt
MWh		  Mega Watt Hour
N/A		  Not Applicable
PDD 		  Project Design Document 
PEU 		  Pengkajian Energi Universitas 
PIN 		  Project Idea Note
PJ		  Petra Joule
PLN 		  Perusahaan Listrik Negara
PPA 		  Power Purchase Agreements 
PPK		  Program Pengembangan Kecamatan
PSC		  Sharing Contract
PT		  Lt (limited)
PV		  Photovoltaic
RE 		  Renewable energy
RECIPES 		  Renewable Energy in emerging and 
		  developing countries
REEEP 		  Renewable Energy & 
		  Energy Efficiency Partnership 
SKEA 		  Sistem Konversi Energi Angin
T&D		  Transmission and Distribution
TC 		  Technical Cooperation
toe 		  tonne oil equivalent
TPES 		  Total primary energy supply 
UNDP 		  United Nations 
		  Development Programme
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UNEP		  United Nations 
		  Environment Programme 
USD		  United State Dollar
V 		  Volt
WECS 		  Wind Energy Conversion System 
WRI		  World Resources Institute
WTO		  World Health Organization
WWEA 		  World Wind Energy Association
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14.1  Introduction

Indonesia, an archipelago between the Indian Ocean 
and the Pacific Ocean, is located in Southeast Asia. It 
encompasses 13 667 islands, only 6 000 of which are in-
habited. Two of the islands are shared with other nations; 
Kalimantan (known as Borneo) is shared with Malaysia 
and Brunei, and New Guinea is shared with Papua New 
Guinea (see figure 1). 
Split by the equator, the archipelago has almost an entirely 
tropical climate, with temperature ranging from 23 °C to 
32 °C. The humidity ranges between 70 and 90 percent. 

Winds are moderate with an average speed of 2 to 6 m/s 
and are generally predictable, interrupted by monsoons, 
typhoons and large scale storms.

Indonesian (Bahasa Indonesia) is the official national 
language which is recognized as one of the two working 
languages in Indonesia, the second being English.
Indonesia is an independent republic with a presidential 
system. The president of Indonesia is the head of state, 
commander-in-chief of the Indonesian National Armed 
Forces, and the director of domestic governance, policy-
making and foreign affairs. In April 2009, during the leg-
islative elections the Democratic Party of President Susilo 
Bambang Yudhoyono won the largest share of the vote. 

Indonesian foreign relations since the Suharto »New Or-
der« have adhered to a »free and active« foreign policy, 
seeking to play a role in regional affairs since 1967. 

Indonesia

Figure 1: 
indonesia

Data Source: CGIAR (2004)

Table 1: 
2008 key statistics

Area Population GDP GDP / capita Export Import

1 919 440 km2 240 Million 343.2 billion € 1 504 € / capita 91.7 billion €
free on board 
(f. o. b.) 
(2008 est.)

86.4 billion€
f. o. b.
(2008 est.) 

Data Source: U.S. Department of State 2009 and IMF 2009
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Table 2 demonstrates that the Indonesian GDP has been 
growing steadily over recent years. In 2008, the inflation 
rate was 11.1 %. In 2006, 17.8 % of the Indonesian popu-
lation were living in poverty.3 The per capita income in Indo-
nesia was 1 504 € in 2008. The Yudhoyono administration 
aimed for an average growth of 6.6 % from 2004 to 2009 
to reduce unemployment and poverty significantly.4 

14.2 E nergy Market

Overview Energy Market
The development of the total primary energy experienced 
a strong rise in the last years. Starting at below 40  000 
ktoe in 1970 of which more than 60 % were provided 
by combined renewables and waste. Over the last thirty 
years the share of oil and gas increased much more strong-
ly than the other sources. The primary energy supply in 
Indonesia has been constantly rising and in 2006 reached 
179 069 ktoe (equal to 7 503 PJ or 2 085 832 GWh). In-
donesia’s primary energy supply is dominated by oil with 
33 %, followed by combined renewable and waste (32 %) 
(i. e. geothermal, solar, wind, waste materials and biomass), 
gas with 19 %, coal with 15.5 % and hydro with 0.5 %. The 
split to the various sources can be seen in figure 2.5 

3  CIA 2009
4  U.S. Department of State, 2009
5  IEA 2008

Indonesia suffers from an Al-Qaeda linked terrorist 
group, Jemaah Islamiyyah, which continues to present a 
threat, after attacks against foreign targets in Bali in 2001 
and 2005 and Jakarta in 2003 and 2009.1

Indonesia has been a member of the United Nations 
since 1950 and of the Association of Southeast Asian Na-

tions (ASEAN)2 since 1967 and more particularly of the 
ASEAN Free Trade Area agreement since 1992. Moreo-
ver, Indonesia became part of the Asia-Pacific Economic 
Cooperation (APEC) in the early 1990s, WTO in 1995 
and has been historically a member of OPEC, although 
it withdrew in 2008 as it is no longer a net exporter of 
oil. Among other agreements, it also joined the European 
Free Trade Association’s »joint workgroup« to improve 
the trade system between Indonesia and the European 
Union.
Indonesia’s main export markets (in 2005) are Japan 
(22.3 %), the United States (13.9 %), China (9.1 %), and 
Singapore (8.9 %). The major suppliers of imports to 
Indonesia are Japan (18.0 %), China (16.1 %), and Sin-
gapore (12.8 %). In 2005, Indonesia had a trade surplus 
with export revenues of 83.64 billion US$ and import ex-
penditure of 62.02 billion US$. Indonesia’s major imports 
include machinery and equipment, chemicals, fuels, and 
foodstuffs. The country has extensive natural resources, 
including crude oil, natural gas, tin, copper and gold.

1 � Jakarta has suffered from a terrorist attack linked with Afghanistan which left at 
least 9 people dead and 50 injured.

2 � ASEAN is a geo-political and economic organization of 10 countries located in 
Southeast Asia, which was formed on 8 August 1967.

Table 2: GDP of Indonesia 2000 – 2008

2000 2002 2004 2006 2008

GDP,  
constant 
prices

Annual percent change 5.4 4.5 5.0 5.5 6.1

GDP,  
current
prices

Billions (Rupiah) 1 389 769.9 1 821 833.4 2 295 826.2 3 339 216.8 4 954 028.9

GDP,  
current 
prices

Billions € 111.0 131.2 172.3 244.4 343.3

Source: IMF 2009
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sector, 35 % in the residential sector and 46 % in the 
transportation sector.6 Indonesia is among the world’s 
number one coal exporters and a leader in natural gas ex-
ports. However, it has a net energy import dependency 
on Africa, the Middle East and Australia, both for crude 
and refined oil. Natural gas for the petrochemical indus-
try is imported from the Middle East (Qatar).
The country’s resource wealth, openness to trade and 
investment, and a strategical location in East Asia have 
made Indonesia the world’s leading steam coal exporter 
(world’s largest in 2008)7, a substantial Liquefied Natural 
Gas exporter (world’s third largest)8, and a net oil import-
er since 2004.9

The Electricity Network
PT Perusahaan Listrik Negara (PLN) is the only verti-
cally integrated electricity utility in Indonesia. It is a mo-
nopoly operator of transmission and distribution (T&D) 
networks of over 32 000 km and 580 000 km respective-
ly.10 The major part of the transmission grid in Indonesia 
is located on Java and Bali islands which can be seen in 
figure 3. The power system is scattered over more than 
600 isolated systems and 8 interconnected power systems. 
The largest system is the Jawa Bali power system which 
consumes more than 80 % of the total power in the coun-
try. This fragmented country makes a comprehensive grid 
difficult and expensive to construct.

6  PEU 2006
7 � In 2007 Indonesian producers shipped 165 million tons, 

or almost 30% of global seaborne thermal coal supply.
8  In 2008, Indonesia produced 317 cargoes of 125 000 cubic metres each
9 � Indonesian exports of crude oil, condensate and petroleum products in 2009  

are to total about 240 000 b/d, down from 700 000 b/d in the first quarter of  
2001 and more than 830,000 b/d in 1994. But Indonesia is importing 480 000  
b/d of crude oil and refined products this year, which means the country‘s  
imports in 2009 are to average about 360,000 b/d.

10  ASIANPOWER 2009

The final energy consumption in 2006 amounted to 
134 266 ktoe (equal to 5 626 PJ or 1 563 957 GWh). The 
split of this consumption to the various sectors is shown 
in table 3.

From 1996 to 2006, energy consumption increased by 
117  % in the industry sector, 75 % in the commercial 

27 669  
15 %

828 
1 %

59 113 
33 %

58 064  
32%

33 396 
19%

Figure 2: 
Share of total primary energy supply  
in indonesia in 2006, in ktoe 

 C ombined renew. & waste
 G as
 O il

 C oal
 H ydro

(Source: IEA 2008)

Table 3: 
Final energy consumption in Indonesia, 2006, in ktoe and PJ 

ktoe PJ %

Industry 34 586 1 449 25.8

Transport 25 223  1 057 18.8

Other sectors 62 383 2 614 46.5

of which Residental 56 364 2 362 42.0

Commercial and Politic Services 3 443 144 2.6

Agriculture / Forestry 3 443 144 2.6

Other Non-Specified 2 222 93 1.7

Non-energy use 12 074 506 9.0

Total 134 266 5 626 100

(Source: IEA 2006)
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The transmission system in Indonesia has 500 kV, 150 kV 
and 70 kV, while the distribution system consists of 20 
kV and 220 V (low voltage) lines. The 500 kV transmis-
sion lines only exist for the Java Bali power system, as it 
is the largest power system experiencing a peak load of 
more than 15 000 MW, while the second largest system is 
Sumatera. There will be a new voltage level of 275 kV in 
Sumatera that will be erected as a back bone of the power 
system. Interconnection between Sumatera and Java Bali 
power system is expected to materialize in 2012 through 
a high voltage direct current (HVDC) link.

In 2008, the overall system loss was about 10.56 %, the 
distribution loss about 8.4 %, its lowest level since 2003.11 

PLN management plans to maintain the momentum of 
optimizing its distribution network and plans to reduce 
distribution losses to 6 % (the international norm is be-
tween 3 % and 5 %) by 2012 with an investment of about 
1.2 billion US$ between 2009 and 2012.

Installed Capacity
In 2007 the installed electrical generation capacity in 
Indonesia was estimated at 24 260 MW,12 with 20 450 
MW (84 %) coming from thermal power stations (oil, gas 
and coal), 3 400 MW from hydropower (14 %) and 500 

11  ADB 2009
12  EIA 2008

MW from geothermal (2 %). Biomass and wind genera-
tion plants provide the remaining share where wind en-
ergy accounts for 1.2 MW (0.3 %). 

PLN is the country’s largest electricity producer with a 
generation capacity of over 24 925 MW, accounting for 
86 % of the market. The remaining capacity is provided 
by Independent Power Producers (IPPs) (4 782.5 MW 
or 14 %). 
Due to Indonesia’s rapidly growing electricity demand 
(9.7 % per year) and to secure the country from electric-
ity shortages, the Government of Indonesia has issued 
the policy of »Acceleration programme« named »crash 
programme«.13 This expansion programme foresees new 
coal based electricity generation with a total capacity of 
10 000 MW. To assure that the development of renewable 
resources is accelerated, a second crash programme has 
been announced. It shall be realized in the period from 
2009  to  2014, which will consist of over 60 % new ca-
pacity from renewable resources, in particularly approxi-
mately 5  000 MW or 48 % from geothermal resources 
and 12 % from hydro resources.
As one of the world’s top three producers of electricity 
from geothermal sources, Indonesia recently launched a 
plan to expand its operational capacity by almost 400 % 

13  ADB 2009

Figure 3: 
Electricity transmission grid of Indonesia, 500 kV

Data Source: CGIAR (2004)
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Power generation
The power generation of Indonesia was 133 108 GWh in 
200619 jointly produced by the state-owned electric util-
ity PLN and 27 IPPs. The development of the electricity 
generation by fuel can be seen in table 4. 

In 2006, thermal power generation accounted for 88 % of 
the national electricity generation, hydropower account-
ed for 7 %, and the remaining accounted for 5 % with 1.4 
% for wind power. Indonesia is autonomous on electricity 
supply. Indonesia has a rapid growing electricity demand 
of (9.7 % per year.)
In the past 5 years, the electricity sold by PLN grew 
significantly (around 8.3 % per year) from 79  TWh in 
2000 to 117 TWh in 2005. Meanwhile the number of 
PLN customer increased by an average of 4.2 % per year 
reaching 34.6 millions in 2005.20 The additional capac-
ity needed to cope with the increasing demand is about 
2 000 – 4 000 MW per year. In the period up to 2025, 
electricity demand is expected to reach 440.5 GWh, cor-
responding to around 70 000 MW of new power plant 
capacity to support the economic and social growth.
The majority of electricity subscribers of PLN consist of 
90 % of households and 10 % of industrial users.21 How-
ever, in terms of power consumption households and in-
dustry are on a similar level at 39 % (43 754 GWh) and 
38 % (43 616 GWh), respectively. The remaining electric-
ity consumption is for the commercial and public services 
sector accounting for 23 % (25 250 GWh). 

Renewable energies
Despite the undoubtedly high potential of clean and in-
digenous energy resources, Indonesia’s renewable energy 
sources are still largely unexploited, especially geother-
mal, small hydropower and biomass. 
Figure 4 depicts the distribution of each type of renew-
able energy in Indonesia.

19  IEA 2006
20  PEU 2006
21  Osec 2006

by 2014. The bilateral energy cooperation between Indo-
nesia and the Netherlands will contribute to this expan-
sion in partnership with the GTZ.14

Most of the electrical power in Indonesia still relies on 
coal-fired power plants.15 It is expected that some projects 
could be commercially operational in 2009;16 e.g. Labuan 
Coal Fired Steam Power Plant (CFSTPP) with 1 315 MW 
in Q2 / 2009; Indramayu CFSTPP with 1 330 MW and 
Rembang CFSTPP with 1 315 MW in Q3 2009. A Chi-
nese consortium of Shanghai Electric Corp and Dalle En-
ergy is set to construct a 945 MW coal-fired power plant 
in Teluk Naga, Banten.17 A consortium of Dongfang 
Electric Corp and Dalle Energy plans to build a 630 MW 
coal-fired power plant in Pacitan, East Java.
To fulfil the surging power demand, PLN has prepared 
numerous proposals for new coal-fired power plants. 
These projects were expected to be operational in March 
2009 and the whole project is due to be completed in 
2011.18 Moreover, a private geothermal power producer 
PT Star Energy intends to extend Wayang Windo plant 
to 400 MW by the end of 2012. It is currently the coun-
try’s biggest geothermal power station with two turbines
that generate 110 MW and 170 MW, respectively. In ad-
dition, Indonesia plans to build its first nuclear power 
plant, which could be operational by 2017.

14  LAPAN 2009
15  EIA 2008
16  PLN 2009
17  McCawley 2008 
18  Muklis Ali 2009

Table 4: Electricity Generation development  
in indonesia, 1996 – 2006, in GWh.

1996* 2000* 2006*

Coal 18 000 40 000 58 643

Oil 15 000 18 000 38 717

Gas 22 000 20 000 19 467

Biomass 0 0 0

Nuclear 0 0 0

Hydro 9 000 9 500 9 623

Geothermal 1 000 5 000 6 658

Solar 0 0 0

Wind 0 0 0

Total 65 000 92 500 133 108
* Value estimated according to a graph
  Source: IEA 2006
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The Ministry of Energy and Mining Resources Republic 
of Indonesia (MEMR) estimates that there are in total 
217 prospective geothermal sites in the country, includ-
ing 71 in Sumatra, 62 in Java, 52 in Sulawesi, 15 in Nusa 
Tenggara, two in Papua and 1 in Maluku.22

Electricity Prices
The Government of Indonesia determines the tariff for 
customers.23 In order to stimulate economic growth, the 
government has chosen to subsidize the electricity tar-
iff.24 In January 2009, the government announced to de-
crease electricity prices to encourage production of basic 
necessities.25 Furthermore, in March 2009 the President 
urged people to increase the efficiency of energy usage, 
because electricity demand of households, industries and 
social institutions have reached a level that is far higher 
than the available production capacity.26 

Table 6 provides electricity prices for households in Indo-
nesia (US$ / kWh).27

Table 7 shows the electricity tariff according to consumer 
categories.28

22  Napitupulu, 2009
23  ASIANPOWER 2009
24  ADB 2009
25  National Portal Republic of Indonesia 2009
26  Ant - LKBN ANTARA 2006
27  EIA 2008
28  ASIANPOWER 2009

Table 5 shows the current installed capacity of renewable 
energies in Indonesia compared to its potential. It can be 
seen that for hydropower a remarkable part of the po-
tential is already being used, whereas wind energy with 
the biggest potential among the listed renewable energy 
sources remains nearly unexploited.

Indonesia holds about 200 hydropower plants from mi-
cro, small to large scale. The largest hydropower plants are 
the 1 GW Cirata, 112 MW Kotapanjang, 210 MW Musi 
(a pumped storage project), and the 184 MW Sudirman 
hydro plants.

Solar:  
6.5 MW (0,12 %)

Wind:  
1.2 MW (0,02 %)

Geothermal: 
903 MW  
(17 %)

Biomass:  
445 MW (8%)

Hydropower: 
4 125 MW 
(75 %)

Figure 4: 
Distribution of each type of renewable  
energy in Indonesia

 C ombined renew. & waste
 G as
 O il

 S olar
 H ydro

(Source: IEA 2006)

Table 5: Current use of the Renewable  
energy against its potential

Potential 
(MW)

Current 
use (MW)

Current use of the 
Potential (MW)

Hydropower 34 000 3 400 10.00

Micro hydro 9 600 560 5.54

Geothermal 19 658 903 4.01

Wind 9 286 1.2 0.01

  Source: PEU 2006

Table 6: 
Electricity Prices for Households in Indonesia USD / kWh and € / kWh)

2000 2001 2002 2003 2004 2005 2006 2007

Price (USD / kWh) 0.029 0.025 0.042 0.062 0.062 0.058 NA NA

Price (€ / kWh) 0.019 0.017 0.028 0.041 0.041 0.039 NA NA

(Source: EIA 2008)
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The Government of Indonesia introduced a Feed-in Tariff 
system in 2002.29 However, the approaches to stimulate 
greater investments in Renewable Energy such as feed-in 
tariffs, and / or capital subsidies were so far not effective.30 
This is due to the fact that the cost of fuel for ordinary 
Indonesians is heavily subsidized. Indonesia faces a sub-
sidy bill of as much as 138.6 trillion Rupiah (8.8 billion 
€) in 2008 because of high crude oil prices. This heavy 
bill leads to calls for a new Energy Policy (see Section 
1.5).31 In 2009 Indonesia abandoned its Feed-in Tariff 
system.32 However, the compensation for electricity pro-
duced from renewable energy systems below 1 MW was 
regulated in Ministerial Decree No. 1122 in 2002.33 Op-
erators of RE systems connected to the low voltage grid 
are eligible for 60 % of the production cost for each kWh 
in the individual regions through the state-owned utility 
PLN. Systems connected to the medium voltage grid are 
entitled to 80 % of the production costs. The regulation 
was implemented with the aim of ensuring that renew-
able energies receive compensation only if the production 
costs in the individual regions are below the regular elec-
tricity price at the state-owned utility.

Liberalisation
Based on the Electricity Law No. 15 1985, and accom-
panied by Presidential Decree No. 37 in 1992, private 
participation in the power sector in Indonesia began.34 
The decree encouraged private participation in electricity 
generation, transmission and distribution to introduce 
competition. Thus, Indonesia had plans for a rapid expan-

29  World Future Council 2007
30  ADB 2009
31  Leong 2005
32  World Future Council 2009
33  Hausmann 2009
34  ASIANPOWER 2009

sion of power generation, based mainly on opening up 
Indonesia’s power market to Independent Power Produc-
ers (IPPs). Between 1990 and 1994, 27 power purchase 
agreements (PPA) were signed between PLN and Inde-
pendent Private Producers (IPPs). The introduction of 
IPPs changed the situation in Java-Bali area from short-
age to overcapacity. However, the Asian financial crisis 
led to severe economic strains on PLN, which made it 
difficult to pay for all of the power for which it had signed 
contracts with IPPs. Under enormous pressure from both 
the public and the electricity companies, the government 
chose to renegotiate the terms in the PPAs for IPPs, but 
renegotiating these contractual arrangements severely un-
dermined the government’ efforts in restoring the confi-
dence of foreign investors. In less than a decade, the initial 
enthusiasm about IPP was replaced by scepticism, distress 
and agony. 
All of these factors lead to more than 5 billion US$ debt 
of PLN, which has grown significantly in terms of local 
currency due to the decline in the value of the Rupiah 
which dropped 250 % against the USD in 1998. The 
Indonesian government has been unwilling to take over 
the commercial debts of PLN. Indonesia experienced the 
slowest recovery from the Asian financial crisis among 
the Asian countries because of the low government com-
mitment to protect investors’ interests.
Some development agencies have provided technical as-
sistance through power sector restructuring loans. The in-
itial progress led to a sense of optimism about the future 
of the power reforms. In 2005, a decade after the reform 
was introduced in Indonesia to solve the power shortage 
problem, the government is still facing the same situation. 
However, retail market competition was scheduled for 
2008, where power producers will be able to sell directly 
to their customers rather than through PLN. Neverthe-
less, all companies will need to use PLN’s existing trans-
mission network.

Rural Electrification
In 2008, Indonesia’s village electrification rate was  
approximately 54 %. This value is among the lowest in the 

Table 7: Electricity tariff by category  
sector in Indonesia

Tarif  
Cathegories

Average  
(USD / kWh)

Average  
(€ / kWh)

Social 0.066 0.044

Residential 0.063 0.042

Business 0.083 0.055

Industrial 0.068 0.045

Average 0.069 0.046

Source: Asian Power 2006
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Its duties are:

 To prepare the formulation of policies in the electricity ȅȅ
and energy sectors;

 To implement the policies of electricity and energy  ȅȅ
utilization sectors according to the regulations of ap-
plicable laws;

 To formulate standards, norms, criteria guidelines and ȅȅ
procedures in electricity and energy utilization sec-
tors; and 

 To provide technical advice and evaluation.ȅȅ

State-owned companies
State Electricity Company: PT. PLN (Persero)
The state-owned electricity company PT Perusahaan Lis-
trik Negara (PLN) was established in 1964. PLN is the 
only vertically integrated electricity utility in Indonesia. 
It is a monopoly operator of transmission and distribu-
tion (T&D) networks and provides electricity to residen-
tial, commercial and industrial customers. In 2007, rev-
enue was 114 trillion Rupiahs (8 billion €) with 47 532 
employees across the country. The government – through 
the Ministry of State-Owned Enterprises (MSOE) – has 
complete ownership of PLN. The number of currently 5.2 
million domestic users grows at an annual rate of 5.4 %.
In late 1993, the Minister of Mines and Energy is-
sued a broad policy framework (»Sasaran & Kebijakan 
Pengembangan Subsektor Ketenagalistrikan« or »Goals 
and Policies for the Development of the Electricity Sub-
Sector«) to aid the long-term restructuring of the sector. 
One of the first steps in 1994 was the transformation of 
PLN from a Government-owned utility into a public 
company with Persero, or limited liability company sta-
tus. One year later that move was followed by the unbun-
dling of PLN’s Java-Bali generation assets into two new 
portfolio generation companies. One of the companies is 
PT. PLN Pembangkit Tenaga Listrik Jawa-Bali I, known 
as PLN PJB I, and PT, Indonesia Power. The electricity 
industry has been negatively affected by the prolonged 
monetary crisis that became worse in late 1997. PLN 
purchases some of its electricity supply from Independ-

region; however this is more than in 1992, when it was 
42.6 %.35 Therefore, the Government target of electrifica-
tion ratio by 2020 is 90 % (currently 57 %). 
Indonesia has a Rural Electrification Program included in 
their Renewable Energy Development Program (see Sec-
tion 1.5).36 The government has taken measures to replace 
diesel based power plants with renewable power plants to 
fulfil the electricity demand in rural areas.
Geothermal development is the top priority of the gov-
ernment and is expected to support the Rural Electrifica-
tion Program.37 The Indonesian government expects to 
promote geothermal development and invites investors 
for capital investments to keep the momentum of growth 
(see Renewable Energies sub-chapter). Furthermore, solar 
PV is also used to meet demand of rural electrification.38 

14.3  Market Actors

Energy policy actors
Ministry of Energy and Mineral Resources (MEMR)
The Ministry of Energy and Mineral Resources (Departe-
men Energi dan Sumber Daya Mineral or ESDM) aims at 
supporting the President on energy and mineral resources 
issues. Its vision is to ensure the energy and mineral re-
sources as an added value for people’s welfare through 
sustainable development. This ministry has defined sus-
tainable development criteria and indicators for activities 
in the energy sector, which are enforced through the issu-
ance of a Ministerial Decree. The main MEMR’s respon-
sibilities are policy formulation and implementation.

Directorate General of Electricity and Energy Utiliza-
tion (DGEEU)
The Directorate General of Electricity and Energy Utili-
zation (Direktorat Jenderal Listrik dan Pemanfaatan En-
ergi or DJLPE) is attached and has to report to MEMR. 

35  UNDP 2008
36  ADB 2009
37  Sjafra DWIPA 2002
38  REEEP 2009
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ent Power Producers (IPPs), to whom it pays in US dol-
lars while local customers pay for their electricity in local 
currency. In 1998 PLN suffered substantial losses, mainly 
caused by the depreciation of the Rupiah against the US 
dollar.
PLN is no longer the sole player in the power sector due 
to the issuance of a liberalization policy for the electric-
ity sector in August 1998. The competition was so tough 
that PLN was forced to conduct energy efficiency meas-
ures and generator rehabilitation. The Electricity Law no. 
20 / 2002 requires an end to PLN’s monopoly on elec-
tricity distribution. Private companies (both foreign and 
domestic) will then be permitted to sell electricity direct-
ly to consumers. However, all companies still need to use 
PLN’s existing transmission network. The state-owned 
utility is vertically integrated.

State Oil and Gas Company (PT Pertamina)
PT. Pertamina (Persero), under the enactment of Law 
No. 22 / 2001 on Oil and Gas in November 2001 and 
Government Regulation No. 31 / 2003 has changed its 
legal status from a special state-owned enterprise into a 
Limited Liability Company. Under this new regulation, 
all state assets in Pertamina as well as all assets of Pertami-
na including its subsidiaries and joint venture will serve as 
the capital of the new entity. 
The law also stipulates the end of Pertamina’s monopoly 
over downstream oil distribution and marketing of fuel 
products. Pertamina’s upstream responsibilities to man-
age the Production Sharing Contracts (PSCs) were also 
shifted to BPMIGAS.
Pertamina significantly contributes to Indonesia’s petro-
leum output. It ranks 9th in crude oil production and was 
Indonesia’s fifth largest producer of natural gas in 2002. 
The company has planned a total investment of 2.08 bil-
lion US$ (1.39 billion €) over five years. Two-thirds of 
the investment will be in upstream business and the re-
mainder in downstream. Pertamina requires funds to up-
grade its aging refineries, LPG and fuel depots.
Besides oil and gas, Pertamina has been involved in ge-
othermal resources as well. It has identified at least 80 

prospective geothermal sites with estimated geother-
mal production potential of 20  000 MW. For instance 
a 400  MW worth of geothermal-generated electricity 
project commissioned in 2000 and connected to the grid 
in North Sumatra replaces fossil fuel produced heat, lead-
ing to a significant GHG emission reduction.

Private actors
At present, the Government of Indonesia has imple-
mented a set of important policies to respond to the in-
creasing demand for electricity and to the economic crisis 
directly. The Government is continuously enhancing and 
facilitating private participation in the electricity indus-
try in meeting the growth of demand for electricity in the 
future. According to the Government, to promote the 
development of IPPs it is implementing a retail market 
competition. 
Despite the IPPs’ problems mentioned in Section 1.2 
»Liberalization«, there are now approximately 26 IPP 
projects, involving about 18 billion US$ (12 billion €) in 
investments and totalling 4 782.5 MW. A list of opera-
tional IPPs in Indonesia is provided on the APEC energy 
website.39 All 26 IPPs have entered into Power Purchase 
Agreements (PPAs) with PLN being the counter-part to 
all of these contracts. 
As seen in the Liberalisation sub-chapter, the govern-
ment of Indonesia failed to support PLN, forcing PLN 
to fail in meeting its payment obligations to some IPPs. 
This resulted in some IPPs resorting to arbitration in an 
attempt to recover payments. While the government has 
now ensured that payments are being made, it is gener-
ally accepted by industry sources that a renegotiation of 
nearly all of the PPAs will take place as this is essential for 
the successful restructuring of PLN. Moreover, the his-
tory of the IPPs debacle involved a low credibility of the 
government which keeps away foreign investors.

39  Apecenergy 2005 
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	 Sustainable and environmentally friendly energy de-ȅȅ
velopment: The environmental damage and the deg-
radation of the eco-system that accompany energy 
development need to be continually reduced by de-
creasing negative environmental impacts, either local, 
or global, related to the production, transportation 
and end use of energy.

In addition, Indonesia has a renewable energy develop-
ment plan under the Blueprint energy policy 2005 of the 
National Energy Management which consists of cutting 
the use of costly oil to 20 % of its energy mix by 2025 
from about 50 % now as well as reaching the target of 4 % 
renewable energy of the country’s electricity demand by 
2020.41 In a bid to resolve a power crisis, Indonesia has 
»two-crash programmes« to add 10 000 Megawatts of 
electricity. The first program focuses on the use of coal-
fired power stations and the second one on renewable 
energy resources such as geothermal.42 The first phase is 
already behind schedule due to financing problems. Indo-
nesia has set itself energy targets that some experts think 
are very difficult to meet, given the huge capital invest-
ments and specialist technologies needed.43

41  REEEP 2009
42  LAPAN 2009
43  Muklis Ali 2009

14.4  Political Framework Conditions 
in the Energy Sector

National Energy Strategy
The Government of Indonesia has a strong energy strat-
egy and to support energy development, there are five 
principal priorities:40

 	Energy diversification, be it renewable or non-renew-ȅȅ
able, to promote economic optimisation of energy 
supply and decrease the rate of depletion of hydrocar-
bon resources. 

 	Intensification of exploration of energy sources: En-ȅȅ
ergy exploration activities are carried out either from 
domestic or foreign sources, with the aim of increas-
ing energy reserves, in particular oil and natural gas 
and coal. 

 	Energy Conservation: Conservation will be applied ȅȅ
at all stages of utilisation, from energy use at its source 
up to end use. 

 	Energy Price: The average energy price will be planned ȅȅ
such that it would follow market mechanisms while 
taking into account the optimisation of energy utili-
sation, increasing economic competitiveness, protec-
tion of consumers, and the principle of equitable dis-
tribution.

40  DGEEU, 2001

Table 8: 
Electricity Policies and Regulations in Indonesia

1.	Energy Law
	 – Law No. 30 / 2007

2.	National Energy Policy
	 Presidential Decree No. 5 / 2006

3.	Electricity Law
	 – Law No. 20 / 2002
	 – Law No. 1985

4.	Blueprint energy policy 2005

5.	Geothermal Law and Regulations
	 – Law No. 27 / 2003
	 – Goverment Regulation No. 59 / 2007
	 – Ministerial Regulation No. 14 / 2008

6.	Green Energy Policy
	 – Ministerial Decree No. 0002 / 2004

7.	Supply and Utilization of Biofuel
	 – Presidential Instruction No. 1 / 2006
	 – Ministerial Regulation No. 32 / 2008

8.	Renewable Energy Utilization for Electricity
	 – Goverment Regulation No. 26 / 2006
	 – Ministerial Decree No. 1122 K / 30 / MEM / 2002
	 – Ministerial Regulation No. 002 / 2006
	 – Ministerial Regulation No. 269- 12 / 26 /600.3 / 2008  
	    on Electricity Production Cost

(Source: ADB 2009)
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	 The central government is authorised to decide on ȅȅ
electricity policy, regulation and electricity tariffs;

	 The provincial governments are authorised to issue ȅȅ
business permits for power in their respective regions;

	 The local districts, or regencies, also have the author-ȅȅ
ity to issue permits in their respective areas;

	 Electricity generation and distribution for public ȅȅ
consumption can be carried out by a state enterprise, 
a state regional company, private companies, and co-
operatives;

	 State enterprises will have first right to provide elec-ȅȅ
tricity for the public;

	 The central government has the authority to decide ȅȅ
electricity tariffs for consumers, to be approved by 
parliament;

	 The provincial government has the authority to de-ȅȅ
cide on electricity tariffs, based on agreement from 
members of the regional parliament;

	 Electricity tariff for consumers can vary between regions.ȅȅ

14.5  Framework Conditions for 
Renewable Energies

Renewable Energy Strategy
As mentioned in the previous section, the Indonesian 
energy strategy aims at increasing the share of renewable 
energies. Table 9 presents the target from the Renewable 
Energy Blueprint by energy types.

Energy policies
The Government of Indonesia has developed a set of im-
portant policies and regulations for the energy sector pre-
sented in table 8.
In 2008, the International Energy Agency (IEA) reviewed 
in close cooperation with the Indonesian government the 
country's energy policy. This Energy Policy Review of 
Indonesia 2008 aims mainly at ensuring reliable energy 
supply and economic development. 

Legal framework for electricity sector
The legal and regulatory framework that governs the elec-
tricity sector is based on one essential Energy Law and 
two Electricity Laws that are presented hereafter.

The Energy Law (30 / 2007)44 states that the government 
and local government should increase the utilization of 
renewable energy and provides incentives for renewable 
energy developers for a certain period of time.45

The 1985 Electricity Law was designed for a vertically 
integrated monopoly. Although the 2002 Electricity 
Law addressed the goals of the electricity reform agenda, 
the Constitutional Court ruled the law as being in con-
flict with the Constitution. The 2002 Electricity Law 
stipulates:46

	 The central government and regional governments ȅȅ
are in charge of providing Electricity;

44  ESDM 2007
45  ADB 2009
46  Reuters 2009

Table 9: 
Installed capacity target per energy type from RE Blueprint (MW) 

Energy type 2010 2015 2020 2035

Biomass waste 30 60 120 200

Geothermal 1 320 4 340 5 090 5 270

Wind Power 10 40 80 160

Solar Energy 80 100 120 580

Micro hydro 450 740 950 950

Total 570 940 1 270 1 890

Source: ADB 2009
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	 Ministerial Decree on Distributed Power Generation: ȅȅ
Electricity production from RE should be purchased 
by the state utility company; the system is limited to 
the utilisation of RE resources with installed capacity 
up to 1 MW.

	 Purchase price 60 % of production costs, if connected ȅȅ
to low-voltage grid; 80 % if connected to medium-
voltage grid.

National Energy Policy (Presidential Decree No.5 / 2006)47 
aims at ensuring sufficiency of domestic energy supply and 
supporting sustainable development, including:
  

	 Promotion of renewable energy utilization: geother-ȅȅ
mal, biofuel, small-scale hydro, solar, wind, biomass etc.

	 Development of alternative energy as substitutes of oil ȅȅ
fuel;

	 Reduction of subsidy on fuel price;ȅȅ
	 Reduction of energy elasticity < 1 in 2025ȅȅ

Ministerial Regulation No. 002 / 2006 on Medium Scale 
Power Generation using Renewable Energy which stipu-
lates:
If project developers are business entities and the capacity 
of the renewable energy project is between 1 and 10 MW, 
the electricity price paid by the utility is:

 60 % of the utility’s production cost, if connected to ȅȅ
the low voltage grid;

	 80 % of the utility’s production cost, if connected to ȅȅ
the s medium voltage grid

The purchase contract is avalid for 10 years and can be 
extended.

The blueprint energy policy (2005) under the National 
Energy Management 2005–2025 constitutes the main 
guidelines for managing energy in national level and set-
tled the targets provided in table 10.

47  WRI 2006

To reach these targets, the Renewable Energy Develop-
ment Plan includes the following aspects: 

	 Rural Electrification Programme: Government has ȅȅ
taken measures to replace diesel generators with re-
newable energy plants to fulfil the electricity demand 
in rural areas;

	 Renewable Energy Generation Interconnection Pro-ȅȅ
gramme: Government will assist the interconnection 
of small and medium renewable energy plants to PLN’s 
(state-owned utility company) electricity grid. The 
electricity purchasing tariff from renewable energy is 
80% of PLN’s local production costs, in case it is con-
nected to medium voltage, and 60 % for low voltage;

	 Integrated Microhydro Development;ȅȅ
	 Solar PV for Urban Area Programme: The Minister ȅȅ
of MEMR, the Minister of Research and Technology 
and the Minister of Environment have launched the 
solar energy for urban area program in 2003. This 
program is directed to promote electricity production 
from solar energy in urban areas;

	 Energy Self-sufficient Village.ȅȅ

Legal Conditions and Support 
Schemes for renewable energies
In order to support the development of renewable energy, 
the government has issued several rules and regulations.

Based on 2007 National Energy Policy, the strategies of 
renewable energy development are:

	 To implement non-large hydro RE obligation for the ȅȅ
utility.

	 To improve funding models, such as small-scale enter-ȅȅ
prise credit.

	 To improve RE equipment manufacturing through ȅȅ
licence, joint-venture and assembling.

	 In order to ensure availability of energy sources for ȅȅ
electricity generation, the use of local energy sourc-
es shall be prioritised with the obligation to use RE 
sources.



317indonesia  |

Law No. 27 / 2003 on Geothermal,48 Government Reg-
ulation No. 59 / 2007 & Ministerial Regulation No. 
14 / 2008 which stipulates:

	 To regulate the management and development of geo-ȅȅ
thermal energy sources for direct and indirect utilization;

	 The price of electricity from geothermal power plants ȅȅ
to be paid by the public utility (PLN):

 � Capacity 10 – 55 MW: 85 % of the utility’s pro-−−
duction cost if the plant is connected to high or 
medium voltage grid

	 � Capacity > 55 MW: 80 % of the utility’s produc-−−
tion cost if the plant is connected to the high volt-
age grid

Ministerial Decree No. 1122 K / 30 / MEM / 2002 on 
Small Distributed Power Generation using Renewable 
Energy which stipulates:
If project developers are small enterprises and the capac-
ity of the renewable energy project is below 1 MW, the 
electricity price paid by the utility is 

 60 % of the utility’s production cost, if connected to ȅȅ
the low voltage grid;

 80 % of the utility’s production cost, if connected to ȅȅ
the medium voltage grid.

The government aims to raise the use of new and renew-
able energy sources in power generation from the current 
0.2 % to 4 % by 2020.49

48  ADB 2009
49  REEEP 2007

The total investment needed for the planned develop-
ment of new and renewable energy sources up to the year 
2025 is projected at 13 197 million US$. However, this 
huge amount of capital investment is the major constraint 
for the Government of Indonesia. 

To support renewable energy development, the govern-
ment of Indonesia has no feed-in tariff system but these 
technologies receive compensation if the production 
costs in the individual regions are below the regular elec-
tricity price at the state-owned utility (see chapter 1.2 
sub-chapter electricity prices).
Renewable energy development is being explicitly con-
sidered in Indonesia. The target of implementing over 60 
% of new capacities from renewable resources is »ambi-
tious« but according to the government »feasible«.50

Regulatory approval
Foreign suppliers who want to supply to either PLN or 
its subsidiaries must work through a local, Indonesian-
owned limited liability company. Only registered Indo-
nesian companies can bid on most service contracts to 
PLN. Foreign companies that want to start up a business 
in Indonesia have to report the type of technology used 
together with the investment application.51 
The procedures for implementing a renewable energy 
(RE) project are as follows:52

	 1.	 Electricity base price announced by PLN for each  
		  region is different in accordance with the size and 
		  system applied in the region.
	 2. 	 Proposal submitted by investor to PLN
	 3.	 Evaluation of the proposal by PLN
	 4.	 Agreement letter issued by PLN to the investor
	 5.	 Contract between PLN and the investor
	 6.	 Investor requests license from the Minister of En- 
		  ergy and Mineral Resources 
	 7.	 Minister of Energy and Mineral Resources issues  
		  license to the investor
	 8.	 Investor builds RE project 
	 9.	 Commissioning by the certified and eligible insti- 
		  tute for certification

50  Muklis 2009
51  Recipes 2006
52  EC ASEAN 2008

Table 10: 
Target of national energy mix 2025

Renewable 
Energy 2004 2025

Geothermal 807 MW 9 500 MW

Micro  
hydropower 84 MW 500 MW (On Grid)

330 MW (Off Grid)

Solar Energy 8 MW 80 MW

Biomass 
(Electricity) 445 MW 810 MW

Wind Energy 0.6 MW 250 MW (On Grid)
5 MW (Off Grid)

Source: SERD 2007
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Clean Development Mechanism
Indonesia is a »late starter« in relation to CDM.53 The 
Kyoto Protocol was ratified in 2004 and the institutional 
framework for the sector only set up afterwards. The Min-
istry of Environment took the initiative to establish the 
Indonesian Designated National Authority (DNA) set up 
in July 2005, which is officially called the National Com-
mission for CDM.
A study financed by the World Bank (WB) published 
in 2007 found that with an annual output of over 3 bil-
lion tons of carbon dioxide equivalent, Indonesia is the 
third-largest emitter of greenhouse gas (GHG) emissions 
worldwide. The problems of climate change are still new to 
many Indonesian enterprises. Awareness of the issue has, 
however, risen with the UN Climate Change Conference 
in Bali in December 2007. More than 10 000 registered 
participants from about 180 countries along with 130 

53  EC ASEAN 2008

	10. 	 Operational certificate issued by the eligible insti- 
		  tute for certification
	11. 	 Commercial operation by investor, and PLN to pur- 
		  chase the electricity generated from the commis- 
		  sioned RE project.

The Minister of Energy issues a certificate for approved 
projects. This certificate, which cannot be transferred to 
other developers or investors, is dedicated only to a renew-
able energy project that generates electricity and sells elec-
tricity to consumers’ for on- and off-grids. The certificate 
has no value and is not tradable, and the government of 
Indonesia will not provide any financial support. With the 
certificate the operator is allowed to sell electricity to PLN 
based on the announced base tariff. PLN will not issue 
the certificate, but will sign a power purchase agreement 
(PPA) contract with the investor. 

Table 11: 
Examples of Registered Renewable Energy CDM-projects in Indonesia

Projekt Location Type Installed  
Capacity (MW) IRR (%) Annual savings  

[ktCO2eq]
Date of 

registration

CDM Solar Cooker 
Projekt Aceh 1 Aceh Solar 0.6 N / A 3.5 6-Feb-06

MSS Biomass 9.7 
MWe Condens-
ing Steam Turbine 
Project

Riau Biomass
energy 9.7 10 56 17-Jun-06

MNA Biomass 9.7 
MWe Condens-
ing Steam Turbine 
Project

North Sumatra Biomass
energy 9.7 10 46 31-Aug-06

Darajat Unit III  
Geothermal Project West Java Geothermal 110 10 652 11-Dec-06

Amurang Biomass 
Congeneration 
Project 

North Sulawesi Biomass
energy 3 N / A 30 20-Feb-07

Nagamas Biomass 
Congeneration 
Project in Indonesia

Riau Biomass
energy 3 11 77 23-Nov-07

4MW Biomass 
Power Plants Using 
Waste Wood Chips & 
Sawdust in Central 
Java Province

Central Java Biomass
energy 4 N / A 15 23-May-08

Listrindo Ken-
cana Biomass Power 
Plant

Bangka- 
Belitung

Biomass
energy 12 N / A 50 8-Dec-08

(Source: UNDP RISØ 2009)
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In the renewable energy sector, there are some pro-
grammes targeted to specific types of renewable energy, 
e.g. the programme Mini-Hydropower Schemes for Sus-
tainable Economic Development implemented by the 
German Technical Cooperation (GTZ) on behalf of the 
German Government since 1999.58 The programme aims 
at using mini-hydro applications for rural electrification, 
thereby promoting local economic development. The ac-
tivities focus on the establishment of a fully fledged mar-
ket for rural energy services in the small-scale hydropower 
sector. On the supply-side, technical support and know-
how is provided to enhance competencies in planning, 
construction, supply of equipment and operating mini-
hydropower stations at local level. Furthermore, access to 
financing is being facilitated. On the demand side, politi-
cal, private sector, administrative and civil society stake-
holders are informed about the different aspects of utilis-
ing hydropower. As a result of the project activities, more 
than 85 percent of the electromechanical equipment is 
already produced locally and more than 100 installations 
of 7–250 kW use the standard design introduced by the 
project, supplying some 20 000 households, small-scale 
entrepreneurs and public utilities with clean energy.59   

The Dutch Government has made considerable fund-
ing available for the promotion of a sustainable energy 
programme in Indonesia called the Energy Programme 
2007 – 2011.60 The Energy Programme 2007 – 2011 
is developed by SenterNovem, an agency of the Dutch 
Ministry of Economic Affairs, which has established the 
Bilateral Energy Cooperation Indonesia-Netherlands 
(BECIN). SenterNovem together with IWES and Dutch 
companies intends to implement successful and sustain-
able wind energy projects in Indonesia. 

58 � Since 2006, the Netherlands Directorate General for International Cooperation 
(DGIS) has been providing co-finding in course of its Energising Developmen 
programme.

59  GTZ 2008
60  Embassy of the Kingdom of the Netherlands 2009 

environment ministers met in Indonesia and brought cli-
mate protection onto the agenda in Indonesia.

Up to mid-December 2007, only eleven CDM projects 
were registered by the CDM Executive Board (EB).54 In 
July 2009, the Indonesian DNA had 106 projects in its 
portfolio. 24 projects were registered with the CDM EB 
(mainly biomass energy projects) and 61 projects are at 
validation.55 Table 11 shows examples of renewable energy 
CDM projects implemented in Indonesia. 
To obtain more information about Indonesian CDM 
projects, the DNA website56 provides lists of projects 
which have successfully prepared a Project Idea Note 
(PIN) and a Project Design Document (PDD) approved 
by the DNA. These include renewable energy and energy 
efficiency projects, but no wind project has been presented 
so far. Indonesia has a large CDM potential which is in-
cluded in the Renewable Energy Development Plan. 

Amongst others, Indonesia has reached cooperation 
agreements on emissions trading with the Netherlands, 
Denmark, Austria and Canada. Furthermore the country 
cooperates with the Japan Bank of International Cooper-
ation and numerous other international institutions. The 
Deutsche Gesellschaft für Technische Zusammenarbeit 
(GTZ) has been involved in supporting the Indonesian 
government on CDM issues. The development of Indo-
nesia’s DNA is part of the capacity building project on 
CDM that is supported by the GTZ. 

International donor activities
Providing a total of 3 billion € since the German-Indone-
sian cooperation started in the 1950s, Germany is Indo-
nesia’s fourth-largest bilateral donor after Japan, Australia 
and the USA.57 Germany also supports the development 
of Indonesia through contributions via multilateral insti-
tutions such as the United Nations, the World Bank, the 
Asian Development Bank and the development funds of 
the European Union. There are currently some 30 ongo-
ing projects in Technical Cooperation (TC) employing 
about 60 long-term experts. 

54  UN body for the international approval of CDM projects
55  UNEP risoe 2009
56  http://dna-cdm.menlh.go.id/en/
57  Auswärtiges Amt 2009
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regarding the national energy policy63 and Blueprint en-
ergy policy 2005 (see section 1.4).
The Directorate-General for Electricity and Energy Uti-
lisation (DGEEU) has a sub-directorate New & Renew-
able Energy which has set a target of 250 MW electricity 
from wind energy on grid and 5 MW off grid in the year 
2025.64 The wind energy roadmap, which is currently im-
plemented is shown in table 12.

Promotion programmes
The Indonesian government has a clear promotion pro-
gramme through its wind energy road map.

Permission procedures
To facilitate the procedure to develop renewable energy 
projects, the Indonesian government65 has changed a 
number of laws in the energy and mining sector, in order 
to give Provincial Governments the right and responsibil-
ity to issue concessions, and operating licenses for renew-
able energy and energy efficiency projects. 

63  MEMR 2008
64  WWEA 2009
65  ADB 2009

14.6  Market potential for wind energy

Wind energy potential
The average wind speeds in Indonesia range between 1.3 
to 6.3 m /s.61 The main wind energy potential areas are 
located in East and West Nusa Tenggara (eastern and 
western portion of the Lesser Sunda islands, central south 
and eastern south of Indonesia) which have average wind 
speeds of more than 5 m /s.
The approximate wind power potential in Indonesia is 
estimated at around 9  500 MW. However, Indonesia is 
lagging behind its potential, with an installed capacity of 
around 1.2 MW. A database with wind energy potential 
of each region is available from the National Institute of 
Aeronautics and Space (LAPAN).62 

Framework Conditions for Wind Energy
Goal for the use of wind energy
In Indonesia, the development of renewable energy is 
currently regulated by Presidential Decree No. 5 / 2006 

61  PEU 2006 
62  http://www.lapan.go.id/

Table 12: 
Wind energy roadmap based on Blueprint Energy policy 2005 – 2025 

Year Item Activity

2005 – 2010 R & D  N ational wind atlas, estimation of the wind energy potential based on measurements;
 � Focus on low speed permanent magnet generator, advanced airfoil, light materials &  

control systems

Technology  
and Product

 �D evelopment of locally produced Wind Energy Conversion System (WECS)  
with a medium scale of 300 kW

Product  S mall WECS with a maximum of 300 W

Market  S pecial applications off-grid and on grid
 E lectricity to be sold at 6 –12 cents USD / kWh

2010-2015 R & D  R egional wind energy potentials and regional wind mapping;
 � Focus on low speed permanent magnet generator, advanced airfoil,  

light materials & control system

Technology  D evelopment of medium/large scale WECS with 750 kW, produced in Indonesia

Product   WECS with a maximum of 750 kW

2015-2025 R & D   Mapping and evaluating the countrywide wind energy potential based on measurements;
 � Focus on low speed permanent magnet generator, advanced airfoil, light materials & 

control system

Technology  L arge scale WECS > 1 MW (high share of local equipment)

Product   WECS > 1 MW

Market   5 MW off-grid, 250 MW on grid wind installations
  < 5 cents USD/kWh

Source: WWEA 2009
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for agriculture purposes and for battery charging. So far, 
no grid-connected medium or large-scale applications 
have been realized in Indonesia.

Business Climate 
Market players
Below is the list of companies involved in wind energy 
development in Indonesia: 

	 PT Indonesia Power: Responsible for wind power ȅȅ
generation;

	 PT Citrakaton Dwitama: Provides advice for wind ȅȅ
power development;

	 IWES (Indonesian Wind Energy Society): promotes ȅȅ
wind energy which should be achieved in a collabo-
rative way among the stakeholders, i. e. between gov-
ernment, business, and research institutions as well as 
international partners; 

	 LAPAN (National Institute of Aeronautics and ȅȅ
Space): Make measurements and provide data;

Legal conditions
Indonesia is lacking of a legal framework for the imple-
mentation of wind energy projects. In addition, there is 
still a lack of participation from the key players in this area 
due to the following constraints:

	 Financial Aspects: The high initial investment costs ȅȅ
and the perceived risks of renewable energy invest-
ments have discouraged the investors and financing 
institutions from providing the necessary funding.

The main actors which provide permits and support to 
the project developers are PLN and MEMR (DGEEU). 
For setting up small-scale wind energy schemes, the Agen-
cy for the Assessment and Application of Technology 
(BPPT), the Ministry of Mines and Energy-Directorate-
General for Electricity and Energy Development (DG-
EED) as well as the National Institute of Aeronautics and 
Space (LAPAN) could be contacted for project develop-
ment issues. Contracts to local consulting, planning and 
engineering companies as well as contacts to wind energy 
technology dealers can be provided by APETINDO, the 
Indonesian Association of Renewable Energy Sources.

Grid connection conditions
To connect wind farms to the Indonesian electricity grid, 
the project developer must contact PLN.

Current Use of Wind Energy and 
Project Pipeline 
By end of 2008 wind energy accounted for 1.2 MW in 
Indonesia.66 Small wind power projects are spread over 
the country with capacity ranges from 50 W – 10 kW. 
Since wind energy development in Indonesia is in its early 
stage, there are still numerous opportunities for project 
development. Wind energy technology developed in the 
country, namely Wind Energy Conversion System67 (Sis-
tem Konversi Energi Angin-SKEA), are still prototypes. 
Table 13 gives some examples of wind energy projects. 
The current limited utilization of wind energy concen-
trates on stand-alone electricity production in rural and 
remote areas. Furthermore, it is used for water pumping 

66  WWEA 2009
67  SERD 2007

Table 13: 
Examples of pilot wind energy projects in Indonesia

Site Capacity (MW) Commissioned

Wind Village Pilot Project at Jepara 31 units of 250 W, 1 000 W and 2 500 W 1992 – 2002

East Lombok 7 x 1 000 W 1992 – 2002

Pulau Karya in Pulau Seribu 4 x 1 000 W 2004

Egra 1 000 small water pumping turbines 2004

Nusa Penida Bali 1 x 80 kW 2007

Source: PAKPAHAN 2009
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	 Pricing: The initial investment costs for renewable ȅȅ
energy technology are higher than the conventional 
energy because the technology is still in its early stage. 
In addition, the government is still giving high subsi-
dies for fossil fuels.

	� Lack of private sector involvement: Poor financing ȅȅ
and pricing greatly contributed to a lack of private 
sector participation in the commercial utilization of 
renewable energy sources.

Structural conditions
The national wind industry has capacities for small-scale 
utilization68: the local industry is able to build wind en-
ergy conversion system components of up to 5 kW. This 
capacity could be expanded to mass production in case 
the market would be available. Medium- and large-scale 
utilization is still under development. An example of the 
implementation of this technology is the educational and 
practical demonstration projects conducted by the Bo-
gor Heritage Organization by building 1 000 small wind 
farm projects in Java Island, in 2004. These wind farms are 
named »Egra«=Energy Gratice=Free Energy. 

Financing possibilities
Since the government founding capacity is limited for 
wind energy projects, there are therefore other sources 
of finance available from multilateral / bilateral funding 
agencies, i. e. WB and ABD. 

68  SERD 2007 


