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INDONESIA ENERGY SECTOR ASSESSMENT
I. SECTOR ASSESSMENT: CONTEXT AND STRATEGIC ISSUES

A. Introduction
1.
This energy sector assessment reviews the state of the energy sector of the Republic of
Indonesia. Consistent with the government's plans and strategy The ASR is a working paper based on
a systematic review of Indonesia's energy sector and consultations with the government and other
development partners.
B. Overall Sector Context
2.
Indonesia is a vast archipelago comprised of 17,508 islands which stretch over 5,000 kilometers
(3,100 miles) across Southeast Asia and Oceania. Indonesia shares land borders with Papua New
Guinea, Timor Leste, and Malaysia, and maritime borders with Singapore, the Philippines, and
Australia. With over 252 million inhabitants in 2014, Indonesia’s large and diverse population makes it
the fourth most populous country in the world. Over half of the country’s population lives in the JavaBali region, while the rest is spread across Sumatra, Sulawesi, Kalimantan, Nusa Tenggara and
Maluku, Papua, and about 6,000 other smaller inhabited islands. Economic activity is mostly focused in
the Java-Bali region. The country’s island geography make transportation and service provision
challenging in outlying provinces.
3.
Indonesia’s economy is the largest in Southeast Asia, with a gross domestic product (GDP)
estimated at $878.3 billion in 2013. The country has experienced steady growth emerging from the
Asian financial crisis of 1997-1999, averaging a stable 5-6% annual growth rate.1 The strength of
Indonesia’s economy was formerly based on its considerable oil exports, which drove economic growth
in the 1970s and 1980s. Over time Indonesia is transitioning from an export economy into one more
supported by domestic manufacturing and investment, particularly after becoming a net oil importer in
2004. As of 2013, the economy’s primary sectors were manufacturing (24%); agriculture (14%); trade,
hotel and hospitality (14%); mining and quarrying (11%); construction (10%); government and private
services (11%); finance, real estate, and business services (8%); transportation and communication
(7%); and electricity, gas and water supply (1%).2
4.
Economic growth has played a role in poverty reduction by creating employment opportunities
and increasing public expenditures in the areas of health, education and infrastructure. Using the
official government definition of the national poverty line as Rp 275,779 ($21.20) per month, the
government estimates that 11.47% of Indonesians are living in poverty.3 This figure has fallen from
23.4% in 1999, yet still represents 27.6 million people given Indonesia’s large overall population. These
many millions of households at or near the poverty line are particularly vulnerable to economic or
natural shocks, with estimates that more than a quarter of all Indonesians had moved into or out of
poverty at least once between 2008 and 2010.4

1 After a long hiatus, in 2012, Moody’s returned the country’s rating to investment status. The country is currently rated Baa3 by Moody’s,
BB+ by Standard and Poor’s and BBB- by Fitch.
2 Badan Pusat Statistik (2013).
3 Badan Pusat Statistic (September 2013).
4 World Bank, Sustainable Energy for All (2012).
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5.
As a large middle-income country with a growing economy, a critical component of Indonesia’s
future strength will be its ability to harness and manage sustainable sources of energy. If the
Indonesian economy continues to grow at its current rate, Indonesia’s Ministry of Energy and Mineral
Resources (MEMR) estimates that domestic demand for energy will also rise by around 7% per year,
with electricity demand alone projected to nearly triple between 2010 and 2030.
1. Energy resources
6.
According to MEMR, Indonesia has coal resources at around 120.5 billion tons, proven oil
resources at around 3.69 billion barrels, and proven natural gas reserves at around 101.54 trillion cubic
feet.5 This translates into about 23 remaining years of oil reserves, 59 years of gas, and 146 years of
coal at current production rates. Indonesia’s renewable energy sources are also considerable. The
country is endowed with significant potential for hydropower (75,000 MW), micro/mini hydropower
(1,013 MW), solar (4.80 kWh/m2/day), biomass (32,654 MW), and wind (3-6 m/s), and holds 40% of the
world’s geothermal reserves (28,000 MW).6
2. Energy balance
7.
According to MEMR, Indonesia’s total primary energy supply in 2013 was about 1.61 billion
barrels of oil equivalent (BOE).7 The majority of Indonesia’s primary energy supply comes from fossil
fuels: oil (46.08%), coal (30.90%), and gas (18.26%).8 The share of other renewable energy resources
in the energy mix was below 5%, mostly through hydropower (3.21%), geothermal power (1.15%), and
biofuel (0.40%). It is also important to note that the use of traditional biomass is prevalent for basic
cooking and thermal purposes among millions of rural households in Indonesia. According to MEMR
data, Indonesia’s final commercial energy consumption in 2013 was 1.12 billion BOE. This figure has
increased by nearly 40% since 2001.9 Share of final energy consumption is divided into industry
(42.12%), households (11.56%), transportation (38.80%), commercial use (4.25%), and other sectors
(3.26%).10
3. Energy demand forecasts
8.
The government’s overall strategy for its energy sector is outlined in Presidential Decree No.
5/2006 on National Energy Policy (Kebijakan Energi Nasional, or KEN) which emphasizes
diversification, environmental sustainability, and maximum use of domestic energy resources. KEN was
revised in 2014, setting a target energy mix of oil (25%), gas (22%), coal (30%), and new and
renewable energy (NRE) (23%), for a total of 380 Mtoe by 2025. Independent analyses suggest that
growth may be somewhat less; the IEA World Energy Outlook 2013 Special Report on South East Asia
forecasts a primary energy demand of 282 Mtoe by 2025 and different composition of energy sources
that indicate a slightly slower transition from oil.11

ESDM, 2014.
IEA, 2015; DG, EBTKE (2014). “New and Renewable Energy and Energy Conservation Sector Strategy,” presentation to IEA, March
2014, ESDM, Jakarta.
7 ESDM, Handbook of Energy & Economic Statistics of Indonesia. 2014.
8 ESDM, 2014; excludes traditional biomass.
9 ESDM, 2014; commercial energy only, does not include traditional biomass.
10 ESDM, 2014.
11 IEA. 2013. World Energy Outlook 2013: Special Report on South East Asia. Paris.
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9.
Figure 1. Current and Projected Energy Mix provides a visual impression of the magnitude of
the structural shifts proposed in KEN. Compared with Indonesia’s 2011 energy mix, coal generation is
expected to triple by 2025, gas to more than double, and renewable energy to increase more than
tenfold. These KEN targets have become the government’s point of reference for setting energy sector
policy, and both MEMR and PLN have adopted compatible targets.
Figure 1. Current and Projected Energy Mix

Source: ADB. Energy Sector White Paper. 2014.

4. Climate change
10.
Indonesia has high levels of emissions of greenhouse gases from land use change and forestry,
energy, peat fires, waste, agriculture and industry. Current emissions are estimated at 435.48 metric
tons (Mt) of carbon dioxide (CO2). The rising use of fossil fuels will continue to drive up Indonesia’s
energy-related CO2 emissions, which are expected to rise to over 800 million tons (2035), more than
doubling over 25 years. The largest increase in emissions will come from the power sector, followed by
transportation. Future trends in Indonesia’s carbon emissions are reflected in Figure 2.
Figure 2. BAU Emissions Projections, 2030 (million tons CO 2)

Source: Ministry of Finance. 2009.
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11.
Despite limited observational data for Indonesia, available data from 1960 to 2010 does show a
warming trend. Daily temperature information is available for Sumatra and Borneo, both of which have
been trending towards warmer nights and days from the 1960s until 2003.12 According to the “A1B”
scenario depicting rapid global economic growth in the IPCC Special Report on Emissions Scenarios,13
temperatures throughout Indonesia are projected to rise about 2-2.5oC, although the amount could be
as high as 2.5-3oC in Sumatra and Borneo.14
12.
Indonesia is probably vulnerable to climate change, although the full potential impact remains
uncertain due to lack of data. The impact of climate change specifically on Indonesian crop yields and
land-based food security is uncertain, although indications are that Indonesia could experience food
shortages, particularly in its marine-based food supply. Significant uncertainty likewise exists over the
impact of climate change on Indonesia’s water stress and cyclone patterns. It is likely that Indonesia
could experience increased flooding and significant damage to its many coastal areas. Studies have
found that a 10% intensification of the current 1-in-100-year storm surge, combined with sea level rise
of one meter, could affect 39% of Indonesia’s coastal GDP and 14,400 sq km of coastal land.15 Climate
change also introduces uncertainty to water management practices, which are already poor, and could
thus threaten water supplies—particularly in population-dense areas of the country.
13.
Less understood is the potential impact of climate change on the energy and power sectors,
including in Indonesia. Reports have shown that the power sector is vulnerable to many effects of
projected climate change, including increasingly intense weather events, higher air and water
temperatures, changes in rainfall and river discharge patterns, and sea level rise. 16 The effects of
climate change could potentially affect a country’s entire power sector: fuel mining and production, fuel
transportation to power plants, electricity generation, transmission through high voltage grids, and low
voltage distribution to consumers.
14.
Given Indonesia’s rapid growth in energy and power usage, effects on the power sector could
have drastic social and economic effects. Several resources are dependent on water for power
generation; hydropower has the clearest link, but gas and biomass power plants all rely on water in the
form of steam. The country’s transportation networks are already suffering from underinvestment, which
could affect the ability to extract and transport resources throughout the archipelago. The planned rise
in renewable energy’s share of the national energy mix, particularly hydropower and solar, could suffer
from greater unpredictability due to future effects of climate change. The power grid itself is already
overextended, and effects such as intense weather events and sea-level rise could threaten service to
millions of customers.
15.
Climate change management is a stated priority for the government, which views action on
climate change as parallel to the country’s economic and poverty reduction objectives. Indonesia was
one of the first countries to ratify the United Nations Framework Convention on Climate Change
(UNFCCC) and adopt the Kyoto Protocol. The Ministry of Finance released a Green Paper Report in
2009 which outlined both economic and fiscal policies to mitigate the impact of climate change in
Indonesia.17 In 2011 The government adopted a National Action Plan for Greenhouse Gases in 2011
that aims to reduce CO2 emissions by 26% compared with estimate emissions under a BAU scenario
MetOffice. 2011. Climate: Observations, projections and impacts: Indonesia.
Nakicenovic et al., 2000. Special Report on Emissions Scenarios. A Special Report of Working Group III of the Intergovernmental Panel
on Climate Change. Cambridge University Press: Cambridge. 599 pp.
14 MetOffice. 2011. Climate: Observations, projections and impacts: Indonesia.
15 Asian Development Bank. 2015. Indonesia Country Water Assessment. Manila.
16 Asian Development Bank. 2012. Climate Risk and Adaptation in the Electric Power Sector. Manila.
17 Ministry of Finance. 2009. Green Paper: Economic and Fiscal Policy Strategies for Climate Change Mitigation in Indonesia. Ministry of
Finance and Australia Indonesia Partnership. Jakarta.
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(Presidential Regulation No. 61/2011). The government has also prepared a draft Intended Nationally
Determined Contribution document addressing climate change issues, which will be discussed at the
United Nations Conference on Climate Change in Paris in 2015.
16.
These visions for a cleaner future will need to integrate progressive solutions such as reducing
forest degradation, expanding renewable energy, or incorporating emission mitigating technology such
as carbon capture and storage (CCS).18 There are few indications so far that principles of climate
change adaptation are being systematically incorporated into the country’s accelerating energy
infrastructural planning, although streamlining climate change resilience in the energy sector could
significantly strengthen national energy security.
C. Institutional Context
1. Government institutions
17.
The primary body responsible for governing the Indonesian energy sector is the Ministry of
Energy and Mineral Resources (MEMR). MEMR is comprised of several directorates with their own
specific responsibilities within the sector, in particular the Directorates General for Oil and Gas;
Electricity; and New & Renewable Energy and Energy Conservation. In addition to its legal
responsibilities, MEMR also manages relevant activities of the state-owned utilities and energy service
companies, and conducts research relevant to Indonesia’s mandated energy goals.
18.
Other government ministries and agencies including the Ministry of Finance (MOF), the National
Development Planning Agency (BAPPENAS), the Ministry of State-Owned Enterprises (MSOE), the
Ministry of Environment and Forestry (MOEF), and others are involved in various areas of the energy
sector. The Coordinating Ministry of Economic Affairs (CMEA) and the Coordinating Ministry for
Maritime Affairs (CMMA) also have jurisdiction over energy projects, though their roles have yet to be
clearly defined as of August 2015. Table 1 maps out the involvement of these different ministries and
agencies and their operational levels.
Table 1. Institutional Mapping of Indonesian Energy Sector

Policy
Making

COAL

OIL & GAS

NEW &
RENEWABLE
ENERGY

ELECTRICITY

Ministry of Energy
and Mineral
Resources (MEMR)
– Directorate
General of Minerals
and Coal (DG
Minerba)

Coordinating Ministry of
Economic Affairs
(CMEA), Bappenas,
Ministry of Finance
(MOF), Ministry of
Environment and
Forestry (MOEF),
Ministry of Industry
(MOI), Ministry of
Transportation (MOT),
Ministry of StateOwned Enterprises
(MSOE)

CMEA, Bappenas,
MOF, MOEF, MOI,
Ministry of Public
Works and
Housing
(MOPWH)

CMEA,
Bappenas,
MOF, MOEF,
MOI, MOT,
MSOE

ADB completed a regional study of carbon capture and storage (CCS) potential in four countries, including Indonesia, and found that
Indonesia’s gas- and coal-fired power plants offer opportunities to develop commercial-scale CCS. While the ADB study identified CCS in
the gas processing sector as a nearer-term opportunity owing to lower carbon abatement costs, it does point out for the medium-term that
CCS in coal-fired power plants will need to be undertaken if Indonesia wishes to manage its emissions in this sector.
18
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COAL

OIL & GAS

NEW &
RENEWABLE
ENERGY

ELECTRICITY

National Energy Council (DEN)
CMEA, Bappenas,
MOF, MOEF, MOI,
MOT, Indonesia
Investment
Coordinating Board
(BKPM)

CMEA, Bappenas,
MOF, MOEF, MOI,
MOT, MSOE

CMEA, Bappenas,
MOF, MOEF, MOI,
MOPWH

CMEA,
Bappenas,
MOF, MOEF,
MOI, MOT,
MSOE

DG Minerba

SKK Migas, BPH
Migas, DG Migas

NA

DG Electricity

Local Government

Local Government

Local Government

Local
Government

NA

SKK Migas (Upstream)

NA

NA

DG Electricity

SOE (PLN),
Captive
Power,
Cooperatives,
Communities

Licensing
Contract
Making

Regulator

DG Minerba

DG Migas (Upstream
and Technical), BPH
Migas (Downstream
and Business)

Directorate
General for New
and Renewable
Energy & Energy
Conservation (DG
EBTKE), DG
Electricity, DG
Migas

Operation

State-owned
enterprises (SOEs),
Production Sharing
Contracts (PSCs),
Local Companies,
Cooperatives,
communities

SOEs (Pertamina,
PGN), PSCs
(International and Local
Companies)

Local Companies,
Cooperatives,
Communities

Bappenas = State Ministry of National Development Planning, BKPM = Indonesia Investment Coordinating Board, BPH
Migas = Regulatory Agency for Upstream Oil and Gas, CMEA = Coordinating Ministry of Economic Affairs, DG EBTKE =
Directorate General of New and Renewable Energy and Energy Conservation (MEMR), DG Electricity = Directorate
General of Electricity (MEMR), DG Migas = Directorate General of Oil and Gas MEMR), DG Minerba = Directorate
General of Minerals and Coal (MEMR), MEMR = Ministry of Energy and Mineral Resources, MOEF = Ministry of
Environment and Forestry, MOF = Ministry of Finance, MoI = Ministry of Industry, MOPW = Ministry of Public Works and
Housing, MOT = Ministry of Trade, PGN = State Gas Company, PLN = State Electricity Company, PSC = production
sharing contract, SKK Migas = Special Task Force for Upstream Oil and Gas Business Activities, SOE = state-owned
enterprise
Source: ADB staff estimates; ADB. Energy Sector White Paper, 2014.

19.
Since the passage of Law on Local Government No. 22/1999, revised as Law on Local
Government No. 32/2004, local governments now play a greater role in administration. A consequence
of political decentralization has been confusion and even conflict over the jurisdiction of the various
levels of government. Local governments now effectively control the development of energy resources
and the issuing of permits for infrastructure projects. Delays and difficulties in land acquisition and
procurement of the various necessary permissions have interrupted the implementation of many
projects, including ones of national priority.
2. State-owned enterprises
20.
State-owned enterprises (SOEs) play a key role in the Indonesian energy sector. They function
as corporations but are simultaneously charged with mandates to work towards the goals and needs of
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the state. Ownership functions are exercised by MSOE, which seeks to ensure that enterprises are
efficient, well-managed and profitable. Compliance with sectoral laws and policies is regulated by line
Ministries and agencies. MOF must agree on matters of tariffs, budget allocations, public service
obligations and subsidies, while BAPPENAS oversees central planning. SOEs have access to diverse
sources of financing including multilateral institutions, bilateral financing, and government-only grant
facilities. ADB is able to work directly with Indonesian SOEs through both public and private sector
assistance.
21.
PT Perusahaan Listrik Negara (PLN) is the only state-owned power utility company in Indonesia
and the country’s only fully-integrated power utility company. PLN is the major provider of all public
electricity and electricity infrastructure in Indonesia, including power generation, transmission,
distribution and retail sales of electricity. PLN holds primary responsibility for achieving the
government’s accelerated generation targets through the Fast Track programs. Since the passage of a
new electricity law in 2009 (Law 30/2009), PLN no longer has a legal monopoly over electricity
generation, transmission and distribution, but it has a right of first refusal over any activity in the subsector and this is an effective deterrent for private enterprise in many cases.
22.
Other SOEs are active in Indonesia’s energy sector within their respective spheres of influence.
PT Pertamina (Pertamina), Indonesia’s state-owned oil and natural gas corporation, is the secondlargest crude oil producer in Indonesia and a world-leading producer and exporter of liquefied natural
gas (LNG); it was named a Fortune 500 company in 2013. PT Perusahaan Gas Negara (PGN),
Indonesia’s state-owned natural gas company, is the largest natural gas transportation and distribution
company in the country with business operations also extending to liquefied natural gas, compressed
natural gas, and coalbed methane. PT Pertamina Geothermal Energy (PGE) is a subsidiary of
Pertamina working in geothermal energy with concessions across the country. PT Geo Dipa Energi
(GDE) is a state-owned geothermal power company with concessions in Dieng (West Java) and Patuha
(Central Java).
D. Core Sector Issues
23.
Indonesia has abundant indigenous sources of energy, but investment across the energy sector
in exploration, production, transport, conversion and distribution is inadequate and often inefficient. The
primary reasons for this include unavailability of financing in conjunction with constraints in the policy,
planning and implementation arrangements across subsectors, among government agencies, and
between central and local government. In addition, the poor financial condition of many SOEs restricts
the volume of capital available for investment—which is, in turn, a consequence of previous poor
decision-making in planning and pricing, and an ineffective regulatory environment that discourages
private finance. The consequence of chronic underinvestment is that energy supply is costly and
unreliable, and that energy access is poor relative to regional peer nations and oriented
disproportionately towards the country’s economic growth centers. At a macro-level, the need to import
petroleum products and LNG undermines the national budget and leaves the state, industry and
citizens exposed to the volatility of international markets in fuels. In environmental terms the country
moves inevitably further away from the possibility of meeting its obligations under the UNFCCC.
1. Subsectors
24.
Despite high potential, nearly every energy subsector is facing constraints. Oil drove economic
growth and revenue for many years, but slowing domestic production and rising demand recently made
the country a net-importer. Indonesia is still a net-exporter of gas, but could become a net-importer by
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2022 due to a combination of high export obligations, low domestic prices, an uncertain regulatory
framework that discourages the private sector, and the high infrastructural cost of connecting
production to consumption centers. Indonesia’s abundant coal resources drive a booming export
industry and, according to PLN’s plans, will eventually underpin domestic power generation—although
this will likewise depend on timely investments in extraction and transportation infrastructure. Due in
large part to increased coal generation, continued reliance on fossil fuels is expected to become a
primary driver behind Indonesia’s rising greenhouse gas emissions.
25.
Efforts to scale up renewable energy use, particularly geothermal energy, are constrained by
implementation challenges, lack of capacity, environmental issues, permitting delays, and a history of
low energy pricing. Low energy pricing combined with a lack of enforced energy conservation
guidelines has likewise long discouraged energy efficiency measures, and now every major economic
sector is operating at 10-35% below its energy conservation potential. Meanwhile, nearly 35 million
people, or about 16% of the nation’s population, continue to lack access to modern forms of energy.
a. Electric Power Subsector
26.
Generation. In 2013, Indonesia’s total power generating capacity (including captive and off-grid
generation) was about 44,000 MW, of which 36,897 MW was owned by PLN and the rest procured by
PLN from contracted Independent Power Producers (IPPs). Most of Indonesia's electricity production in
2013 was from coal (44%), followed by fuel oil (23%), gas power plants (21%), hydropower (7%), and
geothermal power (5%).
27.
The islands of Java, Madura and Bali (“JAMALI”) account for about 80% of Indonesia’s total
power consumption and service the needs of 60% of the total population (i.e., 140 million people).
Demand on the JAMALI grid is currently about 32 gigawatt (GW).
28.
Sumatra is the second-largest system in the country. Its installed capacity of 6,000 MW in 2013
is expected to increase to about 14,000 MW in 2022. Peak demand in 2020 is expected to reach 8,500
MW, allowing for surplus power to be exported. This has spurred PLN to plan the Sumatra-Java highvoltage direct current (HVDC) link, which has a capacity of 3,000 MW, and a proposed HVDC link with
a capacity of 600 MW to Peninsular Malaysia. PLN currently envisages developing a 500kV backbone
along Sumatra’s east coast through a PPP project. Many of the large generating projects are delayed
and northern Sumatra is continuing to experience power shortages and outages.
29.
Kalimantan is the third-largest demand center in the country and holds an abundance of coal
and gas resources. The Kalimantan system currently provides 1,819 MW of power, of which about
1,356 MW is diesel with some coal-fired units. Kalimantan also has hydropower potential, although
much of its hydropower resources are distant from load centers or located in pristine forest areas where
development could have devastating environmental impacts.
30.
The rest of PLN’s generating capacity is spread across 600 isolated systems in the islands
outside Java–Bali, where electricity demand is much lower but expected to increase, especially given
national plans to raise the electrification ratio. Significant investments are being planned in Sulawesi,
and to a smaller extent in Papua and West Timor.
31.
To relieve pressure on the grid, PLN is prioritizing the development of renewable resources to
supply local grids where available. PLN is also interconnecting grids where feasible, including a 1,000
kV HVDC link from Sumatra to Java and a 500 kV link from Java to Bali. The Sumatra-Java link will
bring in power from mine-mouth coal-fired plants and geothermal power plants in Sumatra, while the
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Java-Bali link will displace small, diesel-fired units on Bali and help meet rapidly growing demand.
These interconnections are expected to be commissioned by 2019. However, several of the generation
projects (e.g., Central Java coal-fired power plant, Indramayu coal-fired power plant, and Upper
Ciscokan pump storage project) are delayed for a variety of reasons, and PLN is accelerating its plans
to build gas-fired plants. On the other hand, access to gas is constrained and PLN has indicated that it
may need to rely increasingly on liquefied natural gas (LNG) sourced either from other parts of
Indonesia, or from overseas and converted through floating storage and regasification units (FSRU).19
32.
PLN expansion plans. Facing potentially drastic electricity shortages over the medium term,
the government introduced a series of Fast Track Programs to accelerate power generation. The
mandate for the first two Fast Track Programs was announced through Presidential Decree No 71/2006
(later amended by Presidential Decree No. 59/2009), and laid out in PLN’s Electricity Power
Supply Business Plan (RUPTL), 2009–2018. The first phase, Fast Track Program I (FTP-I), was
focused exclusively on bringing coal-fired power plants online, of which just 5,707 MW out of the 9,975
MW have been delivered. The second phase, FTP-II, planned for increases in geothermal power (4,000
MW), hydropower (1,753 MW), coal gasification (64 MW), gas (280 MW), in addition to a bulk of coal
power (3,000 MW), but like FTP-I is facing severe delays.
33.
In its RUPTL for 2015-2024, the government introduced a third Fast Track Program (FTP-III)
which will add 35 GW of power by 2019. FTP-III does not incorporate the prior commitments of FTP-I
and FTP-II, of which around 7 GW of projects are already under construction and planned to be online
by 2019. The majority of additions from FTP-III will be coal-fired power plants (56% of the total
additions), followed by gas (36%), hydropower (4%), geothermal (2%), and other energy sources (2%).
34.
In combination, the three FTPs aim to bring over 42 GW of generation online by 2019. These
plans are outlined in Table 2.
Table 2. Indonesia’s Generation Expansion Needs, 2015-2019 (MW of capacity additions)
Year

2015

2016

2017

2018

2019

Total

PLN

2,658

2,348

4,830

3,777

4,414

18,027

IPP

1,471

1,357

1,720

5,461

14,905

24,914

Total

4,129

3,705

6,550

9,238

19,319

42,941

Source: Table 6.11, RUPTL 2015-2024 of PT PLN (Persero).

35.
Transmission. As an archipelago, the Indonesian transmission network is segregated into
many power grids—eight interconnected networks and 600 isolated grids that are all operated by PLN.
To match rapidly increasing demand, the transmission infrastructure must be developed in an
appropriate and timely manner to match generation expansion targets. The RUPTL includes a timeline
for expanding the transmission network, but it is not comprehensive enough to be considered a longterm transmission plan for the system. Moreover, lack of financing and time-consuming approvals for
rights of way and substations continue to hold back system expansion.

The absence of a reliable, integrated gas-electricity plan has been an impediment behind developing planned FSRUs. In mid-2012, after
some years of discussion, Pertamina declared its intention to develop an FSRU in Semarang in Central Java, but PLN, which would have
been an anchor customer for this FSRU, had by that time identified alternative sources of gas and apparently will not use the terminal.
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36.
PLN currently owns and operates about 39,900 circuit-km of transmission lines, and 86,500
megavolt ampere (MVA) of transformer capacity. Plans to improve Indonesia's transmission include
reducing congestion, interconnecting the main networks and expanding the length of the transmission
network to 50,000 circuit-km by 2020. In particular, Java’s existing 500 kV backbone is not enough to
meet the island’s burgeoning demand and PLN is planning to add in another parallel link through the
northern part of the island.
37.
In Kalimantan, the transmission system is comprised of a set of small grids interconnected at
150 kV and some isolated systems. PLN is completing the 275 kV link between Sarawak in Malaysia
and West Kalimantan, which could import up to 230 MW of hydropower from Malaysia and help
displace diesel-fired units in West Kalimantan. There is limited interconnection between West
Kalimantan, Central Kalimantan and South Kalimantan, and between South Kalimantan and East and
North Kalimantan. PLN’s plans to extend the 275 kV link from West Kalimantan to South Kalimantan,
and then to East Kalimantan in a U-shaped loop, to allow reserve sharing and power transfer. This
would also facilitate greater power trade with Malaysia. PLN is also working with Sabah state in
Malaysia to evaluate the prospects of power trade between East Kalimantan and Sabah. If this link
were to materialize, it would also further bolster the case for a future extension from Borneo to
Mindanao (Philippines).20
38.
Distribution. PLN holds a de facto monopoly over distribution, and is therefore the primary
agency responsible for the network’s required expansion. In 2014, PLN operated about 925,300 circuitkms of distribution lines and 46,800 MVA of transformer capacity. The network has begun to deteriorate
for lack of upkeep, and it is reported that several areas—particularly those with high load densities such
as Jakarta, Bandung and Surabaya—are overloaded and unreliable. Policies to improve access to
electricity around the country are tightening pressure on the country’s already stretched distribution
capacity, requiring urgent and extensive network investment to ensure that additional generation
capacity translates into more and better quality supply to consumers.
39.
Estimated expenditure for network expansion and upgrades is about $1.5 billion per year. The
lack of private investment in distribution in Indonesia is a consequence of the institutional structure.
PLN’s de facto monopoly appears to be maintained through the right of first refusal. The relationship
between MEMR and municipal governments for private sector participation in distribution has yet to be
defined. Together with PLN’s right of first refusal, the risk-reward balance for the private sector is
consequently unattractive.
40.
Pricing and subsidies. Since PLN has been unable to fully recover its costs through the tariff
until recently, the government provides a subsidy to PLN in compensation. Subsidy payments are
calculated to bring the total cost of the tariff and subsidy to equal PLN’s costs plus a margin of 7%. This
scheme of cost-plus regulation has not incentivized PLN to reduce its costs and increase efficiency,
and also makes PLN responsible for costs that it cannot control.
41.
All tariff classes received some subsidy until recently, so it was convenient to subsidize PLN at
the corporate level rather than on the basis of service to particular classes. However, regional
differences in the cost of supply and the number and composition of customers meant in fact that the
electricity subsidy varied sharply across regions.21 The largest beneficiaries of the electricity subsidy
were the country’s most developed regions, while expensive supply prohibited electrification expansion
in more remote and thus less developed regions. Meanwhile, the high total cost of the subsidy
Asian Development Bank. 2015. An Evaluation of the Prospects for Interconnections among the Borneo and Mindanao Power Systems.
Manila.
21 Asian Development Bank. 2015. Achieving Universal Energy Access in Indonesia. Manila.
20
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(Rp 101.2 trillion in 2013) strained national budgetary resources and represented funds not being
invested in infrastructure or development in regions where such financing is badly needed. Electricity
subsidy amounts are compared to tariff and generation cost in Figure 3.
Figure 3. Electricity Subsidies vs. Tariff and Generation Cost

Source: ADB staff estimates.

42.
In 2014-2015, the new administration embarked on a series of subsidy reforms. Reforming the
electricity subsidy followed Law No. 30/2009, which obliges the government to subsidize electricity
supply to only poor and remote areas. Ministerial Regulation No. 31/2014 then brought tariffs for
several classes closer to the cost of supply, and importantly, reintroduced the automatic tariff
adjustment mechanism (ATAM), which is applied monthly for the relevant consumer classes.22
43.
The electricity subsidy is now being phased out gradually, according to consumer class, until all
but the poorest households receive electricity at market price by 2018. The government and PLN are
discussing the best way to provide support to the poorest and most vulnerable consumers, whether
through continued but better targeted subsidies or through direct cash transfers. As of March 2015,
household electricity tariffs ranged from 1,352 Rp/kWh ($0.11) for the two lowest income classes to
1,501.46 Rp/kWh ($0.12) for the highest income category. The government’s road map for reducing the
electricity subsidy is shown in Table 3.

22

Asian Development Bank. 2015. Achieving Universal Energy Access in Indonesia. Manila.
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Table 3. Subsidy Road Map Updated for MEMR Ministerial Regulation 31/2014
Tariff Category

1

2

3

5

6

7

R-3 6,600 VA & above
B-2 6,600 to 200 kVA
B-3>200 kVA
P-1 6,600 to 200 kVA

I-3 >200 kVA go public
I-4 30,000 kVA & above

I-3>200 kVA non go
public
R-2 / >3,500 to 5,500 VA
P-2 / >200 kVA
R-1 2,200 VA
P-3
R-1 1,300 VA
S-2 2,200 VA
S-2 3,500 VA
S-3 > 200 kVA
B-1 2,200 to 5,500 VA
I-1 2,200 VA
I-1 3,500 to 14 kVA
I-2 / > 14 kVA to 200
kVA
P-1 2,200 to 5,500 VA

2013
Subsidy
Reduction
through
Gradual
Tariff
Increases

2014

2015

2016

2017

2018

ATAM

ATAM

ATAM

ATAM

ATAM

ATAM

ATAM

ATAM

ATAM

ATAM

ATAM

Simplification
of Tariff
Category

Subsidy
Reduction
through
Gradual
Tariff
Increases
– 4% per
Quarter

Subsidy
Reduction
through
Gradual
Tariff
Increases

Subsidy
Reduction
through
Gradual
Tariff
Increases

ATAM

Simplification
of Tariff
Category

Subsidy
Reduction
through
Gradual
Tariff
Increases
– 4% per
Quarter
Application of
Progressive
Tariff
Block I (up
to 60 kWh):
Subsidized
Tariff

Application of
Progressive
Tariff
Block I (up to
60 kWh):
Subsidized
Tariff

Application of
Progressive
Tariff
Block I (up
to 60 kWh):
Subsidized
Tariff

Block II for
over 60 kWh:
Subsidy
Reduction
through
Gradual Tariff
Increases –
4% per
quarter

Block II for
over 60 kWh:
Subsidy
Reduction
through
Gradual Tariff
Increases – 4%
per quarter

Block II for
over 60 kWh:
Subsidy
Reduction
through
Gradual Tariff
Increases –
4% per
quarter

Simplification of
Tariff Category
Subsidy
ATAM
Reduction
through
Gradual Simplification of
Tariff
Tariff Category
Increases
Subsidy
ATAM
Reduction
through
Simplification of
Gradual
Tariff Category
Tariff
Increases

S-2 1,300 VA
B-1 1,300 VA
I-1 1,300 VA
P-1 1,300 VA

S-2 / 450 to 900 VA
R-1 / 450 to 900 VA
B-1 / 450 to 900 VA
I-1 / 450 to 900 VA
P-1 / 450 to 900 VA

Simplification
of Tariff
Category

ATAM

Source: ADB. Achieving Universal Energy Access. 2015.

44.
PLN’s financial capacity. A key challenge for power sector entities in general is to mobilize
financing to meet investment requirements in power generation, transmission, and distribution. As a
SOE and vertically integrated monopoly, PLN enjoys the close involvement of the government in
budgeting, capital expenditure plans and decisions, and coordinating the supply of primary energy for
power generation (coal, gas and oil). The government also provides PLN with support for capital
investments through government guarantees, converting some debt to equity, debt restructuring, and
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providing subsidies to enable PLN to bridge its gaps between revenue and expenditure. However,
continuing according to business-as-usual practices will not be enough to meet the enormous financial
demands of the energy sector over the medium term. The government is considering a revision of the
subsidy arrangements to some form of an economic regulation that would relate allowed revenues to
key expenditure items. Costs controllable by PLN would be benchmarked to regional peers, and costs
not controllable by PLN would pass through into allowed revenue. This would help to improve PLN’s
financial capability and make more funding available for capital investment.
45.
To meet its mandate under the FTPs, PLN estimates that it will need $40.1 billion in 2015-2019
to cover its costs for generation, transmission/substations, and distribution, in addition to the $43.4
billion expected from the private sector to cover IPP investments over the same time period. This far
exceeds PLN’s actual capital expenditure over recent years. Moreover, the bond issues and
commercial bank loans that PLN has been able to make in 2008-2010 have largely been guaranteed by
MOF. PLN’s investment needs over 2015-2019 are outlined in Table 4.
Table 4. Base Cost Investment Requirements for PLN’s Network, 2015-2019 ($ billion)
Item

2015

2016

2017

2018

2019

Total

Percent

7.5

11.5

11.5

9.8

43.4

52%

Investment requirements from IPPs
Generation (IPP)

3.1

Investment requirements from PLN
Generation (PLN)

2.6

3.6

3.9

3.1

2.4

15.6

19%

Transmission/Substations

3.8

4.0

3.6

3.4

2.2

17.1

20%

Distribution

1.5

1.4

1.5

1.5

1.5

7.4

9%

Sub-Total PLN

7.9

9.0

9.0

8.0

6.1

40.1

48%

11.0

16.5

20.5

19.6

15.9

83.5

100%

Total

Source: PT PLN. “Program Pembangunan Pembangkit 35 GW & Transmisi.” Jakarta, February 2015 .

46.
The needs of Indonesia’s power system cannot be supplied solely through state or SOE
investments. PLN has secured some external funding from the state budget (APBN) and committed
loans (SLA/direct lending/commercial), but PLN still estimates that its funding gap over 2015-2019 is
about Rp 392 trillion, or $30.2 billion. PLN’s budget gap over the next five years is provided in Figure 4.
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Figure 4. PLN Funding Gap, 2015-2019 ($ billion)

Source: PT PLN. “Program Pembangunan Pembangkit 35 GW & Transmisi.” Jakarta, February 2015.

47.
Role of the private sector. The private sector is expected to play a larger role in the energy
sector. Electricity Law No. 30/2009 ended PLN’s legal monopoly over Indonesia’s power generation,
transmission and distribution, and created the legal basis for the private sector to enter each stage of
the power sector. According to Figure 5, over half of the investment funding needed over 2015-2019
has been assigned to the private sector. However, private investment in the electricity sector has not
met expectations. IPPs are constrained by uncertainties over fuel supply, particularly coal and gas, and
sometimes by poor access to the grid. Imprecise tariff regimes for geothermal, hydropower, and
renewable energy plants have also been an obstacle, although these are being clarified or revised over
time.
48.
Land acquisition and permission to use are also unpredictable. Land acquisition has been a
particular problem for the ultra-supercritical 2 x 1000 MW coal-fired power plant in Central Java, which
has faced continual problems since the power purchasing agreement (PPA) was signed in 2004. The
absence of an independent regulator also deters private sector investment. To help the private sector
meet the huge investment requirements that the government will need to provide independent
regulation, it could be beneficial to optimize IPP tendering procedures and provide incentive packages
for tenders (including guarantees, streamlined licensing, and support for the environment and land
acquisition). This need is being addressed by the government’s establishment of a “one stop shop” for
infrastructure projects in 2015, which will reduce the steps and time required to obtain necessary
project licenses.
b. Energy Efficiency
49.
There is significant potential for energy savings in Indonesia. The 2005 National Energy
Conservation Master Plan (Rencana Induk Konservasi Energi Nasional, or RIKEN) identified an energy
saving potential of 15-30% in the industrial sector; 25% in commercial buildings; and 10-30% in the
household sector. An update to the RIKEN drafted in 2011, now awaiting approval, is expected to
establish a new energy savings target or 17%. Sector-specific energy efficiency targets by 2025, as
expected in the new RIKEN, are shown in
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50.
Table 5. In addition, the government is targeting a decrease in energy intensity by 1% per year
until 2025 and an improvement in energy elasticity.
Energy Consumption
(2011)

Energy Conservation
Potential (%)

Energy Conservation
Target (2025) (%)

316 (43%)

10-30

17

32 (4%)

10-30

15

Transportation

279 (38%)

15-35

20

Household

85 (12%)

15-30

15

Other (agriculture,
construction and
mining)

25 (3%)

25

n/a

Sector

(million BOE)
Industry
Commercial

51.
Iron, steel, cement, ceramic, glass and textile industries are all heavy energy consumers with
potential for substantial improvements in energy utilization. The industrial sector alone collectively
accounts for almost half of all energy consumption in Indonesia, but consumes energy inefficiently
when compared with international benchmarks. Conversion efficiency at the power plant level has
remained almost constant for 20 years.
Table 5. Energy Savings Potential in Indonesia
Energy Consumption
(2011)

Energy Conservation
Potential (%)

Energy Conservation
Target (2025) (%)

316 (43%)

10-30

17

32 (4%)

10-30

15

Transportation

279 (38%)

15-35

20

Household

85 (12%)

15-30

15

Other (agriculture,
construction and
mining)

25 (3%)

25

n/a

Sector

(million BOE)
Industry
Commercial

Source: MEMR. 2011. Draft National Energy Conservation Master Plan (RIKEN). Jakarta.

52.
Indonesia’s income elasticity of energy demand is higher than in other ASEAN countries such
as Thailand and Singapore. Energy intensity is also high at 565 toe per million $GDP, compared with
Malaysia (439 toe) and the average of OECD countries (139 toe). Indonesia’s energy intensity is high
for several reasons. For many years, Indonesia was a strong oil-producing country and subsidized
petroleum products and electricity. This inevitably engendered an inefficient pattern of use. Other
factors are the relatively high share of biomass and the rapid growth in energy-intensive industrial
activities, particularly petrochemicals, fertilizers and cement production. However, reductions in
subsidies beginning in 2005 have reduced energy intensity by 23% over the past decade.
20

53.
MEMR is embarking on a concerted effort to roll out energy efficiency regulations,
implementation rules and standards. It has developed specifications and procurement guidelines for
upgrading municipal street-lighting systems to those based on light-emitting-diode (LED) technology.
The government is also in the process of preparing a Nationally Appropriate Mitigation Action (NAMA)
plan and registering it with the UNFCC so that greenhouse gas (GHG) emissions reductions from future
municipal programs will receive GHG emissions reductions credit, as long as they follow the
specifications and guidelines highlighted in the NAMA plan.
54.
The government initially proposed setting up a revolving fund for energy efficiency, but this has
not yet been launched mainly due to uncertainties relating to the demand, administration and utilization
of such a financing mechanism. In 2011, Indonesia began developing energy efficiency labels for
compact fluorescent lamps (CFL), refrigerators, air conditioners, electronic ballast, electric fans, rice
cookers, and motorcycles. The CFL labeling regulation was finished on time in 2011, but labeling
protocols have yet to be issued for refrigerators and air conditioners, electric ballast, fans, and TVs—
although these are expected to be released in 2015. Furthermore, manufacturers are reluctant to
implement the labeling regulations due to difficulties in finding accredited testing laboratories. In
addition, the Indonesia National Standard (SNI) sets technical requirements for the energy efficiency
and safety of several appliances. Vehicle energy efficiency testing is currently limited to requirements
for low cost green car (LCGC) incentives.
c. Energy Resource Subsectors
i.

Oil

55.
Oil was a driving factor behind Indonesia’s growth during the 1970s and 1980s. However, recent
economic growth, population growth, and longstanding fuel subsidies have pushed consumption
beyond the country’s domestic means. Indonesia’s fields are now depleting, discovery is slowing, and
recovery is increasingly expensive. Indonesia became a net oil importer in 2004, soon after allowed its
OPEC membership to expire, and now relies on importing foreign oil to meet its domestic demand. In
addition to exposing the national budget to volatile global fuel prices, the government was also
providing subsidies to domestic oil users, constituting a major drain on the national budget. However,
the new administration removed fuel subsidies in early 2015, which will save the government an
estimated $20 billion in 2015.
56.
Offsetting the costs associated with Indonesia’s declining oil output will require complex and
expensive projects. The oil fields that remain are increasingly located in challenging offshore areas, or
will require advanced techniques such as deep-water, or enhanced oil recovery (EOR), or exploration in
more technically challenging areas to maximize returns from ageing fields.23 Such projects will benefit
from the involvement of foreign companies with technical expertise and capital. Stronger incentives in
production-sharing contracts (PSCs) and fiscal terms may be needed for them to undertake these
riskier projects. A map of Indonesia’s oil reserves is provided at Figure 5.
57.
The Special Task Force for Upstream Oil and Gas Business Activities (SKK MIGAS) estimates
that there are still 43.7 billion barrels of oil to be extracted, although only 4.04 billion barrels is proven. 24
Crude oil production decreased further from 1.1 million bpd in 2008 to about 825,000-925,000 bpd in

Water has been used for primary EOR in Duri, Sumatra, but second-phase EOR involving CO2 has yet to be used in any of Indonesia’s
oil fields.
24 Based on Workshop Presentation by Ir. Jarman, DG Electricity, MEMR, delivered on December 4, 2012.
23
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2013,25 including condensates. Indonesia’s oil reserves, having declined by 21% over the past decade,
may only last for another 11 years. Indonesia depends heavily on oil (diesel, gasoline, and fuel oil,
among others) to fulfill its domestic energy needs, and consumed 1.5-1.6 million bpd in 2013.
Figure 5. Oil Reserves (January 1, 2012)

Source: Indonesian Petroleum Association.
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58.
The government formed SKK MIGAS in 2013 following the disbanding of the previous
responsible body, BP Migas. SKK Migas is now the government’s special task force institution
responsible for managing upstream oil and gas activities.27 Pertamina’s monopoly over the retail
market ended in 2004, but it continues to dominate refining, crude and products import procurement,
and petroleum product supplies to the domestic market.
59.
In addition to Pertamina, Indonesia’s upstream oil sector is dominated by several international
oil companies, most notably Chevron, Total, ConocoPhillips, Exxon, and BP. Chinese and Korean oil
companies are also active in the sector, notably the China National Offshore Oil Corporation (CNOOC)
and Korea National Oil Corporation (KNOC). Chevron is the largest domestic crude and condensate
producer in Indonesia, followed by Pertamina.
60.
Domestic consumption of refined products has grown steadily since the 1990s, while the
capacity of Indonesia’s oil refineries has remained essentially static. Domestically refined output
generally supplies the domestic market but only meets 70% of demand, with the rest imported mostly in
the forms of gasoline and transport diesel from Saudi Arabia, Malaysia, Nigeria and Australia.
Indonesia’s trade deficit thus widens each year, reduces oil’s key contribution to state GDP and
revenue, and costs the government record amounts in fuel subsidies. Indonesia’s exports are limited in
825,000 bpd crude oil (data from BAPPENAS) or 925,000 bpd production (data from US Energy Information Agency), including oil
condensates.
26 Indonesia Petroleum Association (2012), http://www.ipa.or.id/.
27 The government institution BPMigas served as the upstream regulator until it was dissolved by the courts in November 2012 after being
deemed unconstitutional. Responsibility for natural gas regulation shifted to MEMR for an interim period at end-2012 as the government
amended the 2001 Oil and Gas Law, after which responsibility was granted to SKK Migas.
25
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comparison. The country has no international oil pipelines, but does export heavy fuel oil to trade
partners including the Republic of Korea, Singapore, and Japan. Indonesia’s oil production is compared
to consumption in Figure 6.
61.
Indonesia has eight oil refineries, all owned and operated by Pertamina. Current refining
capacity is 1.16 million bpd, with a 74% utilization rate. With Pertamina planning to cease product
imports by 2019, Indonesia has been trying to expand its refinery capacity through upgrades and field
developments, but these projects have been delayed by investors’ doubts over profitability. Indonesia
and Pertamina have therefore had to look abroad to strengthen national refinement capacity. Two
additional refineries planned to be built for Pertamina by Kuwait Petroleum and Saudi Aramco, when
combined would provide an additional 600,000 bpd. Pertamina has also entered exploratory
agreements with Iraq and PTT Global Chemical Public Company Limited (Thailand) to build additional
refineries in Indonesia over the next decade.
Figure 6. Oil Production vs. Consumption in Indonesia

Source: ADB. Energy Sector White Paper. 2014; United States Energy Information Administration, 2013.
Numbers include condensates.

ii.

Gas

62.
Indonesia has 104.7 tcf proven and 48 tcf potential gas reserves, mostly located in Sumatra,
Kalimantan, Maluku, Papua, and the West Natuna off-shore fields. According to projections from the
IEA, Indonesia’s gas supply is expected to rise from 2.8 tcf in 2011 to 4.1 tcf in 2025, an average rate of
2.3% increase per year. This is by far the largest forecasted growth in production among major gas
producing countries in ASEAN. Future fields for production already in the construction stage include
East Natuna (West Kalimantan), Donggi-Senoro (Central Sulawesi) and Sengkang (South Sulawesi).
According to MEMR, slightly more than half of Indonesia’s 2011 production came from offshore fields,
and the government estimates that over 60% of the country’s conventional gas reserves may be
located offshore.
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Table 6. Gas Reserves in Indonesia (tcf)

Type of reserves

Trillion cubic feet (tcf)

Proven

104.71

Probable

20.00

Possible

28.18

Total

152.89

Source: Indonesia Infrastructure Initiative. 2013. Gas Development Master Plan.

63.
Indonesia is the world’s fourth largest LNG exporter after Qatar, Malaysia, and Australia. Many
of the producing fields have long-term obligations for export, but they are also required to supply at
least 25% of the produced gas to the domestic market in accordance with the government’s policy on
domestic market obligation (DMO). Of the amount of gas sold, 38% was consumed domestically, with
the rest being exported as LNG or by pipeline. Gas retained domestically is mainly consumed by heavy
industries and PLN.
64.
Indonesia’s regulatory structure for the gas sector resembles that for the oil sector, with similar
roles for the government, MEMR, SKK MIGAS, and Pertamina. International oil companies such as
Total, ConocoPhillips, and ExxonMobil dominate the upstream gas sector, while state-owned PGN
carries out natural gas transmission and distribution activities.
65.
The International Energy Agency (IEA) predicts that Indonesia will be the largest consumer of
gas in Southeast Asia by 2025. The key drivers of demand are fertilizer producers, power producers,
and industry. The government has been attempting to promote the shift from oil fuel to gas in
transportation, which will further increase demand, if successful. To fulfill domestic demand for natural
gas, Indonesia has had to import LNG in recent years since domestic supply has not been sufficient
after meeting the contractual obligations for exports. New production fields will need to be developed to
meet the growing demand inside and outside the country. Maintaining a balance between supply and
demand depends on improving infrastructure and the regulatory framework, and providing a supportive
environment for unconventional gas. A Gas Development Master Plan, developed by the Indonesia
Infrastructure Initiative with funding from the Government of Australia, recommended that the initial task
of the government is to create a comprehensive development plan with clear policy directions for the
future. The government is in the process of drafting a new oil and gas law.
66.
Inadequate transportation and distribution infrastructure is a key constraint on the future
development of the gas subsector. PLN is turning to coal as its major generation source in part
because gas supply is unreliable. This tendency creates a vicious circle: consumer doubts about the
reliability of supply induce doubts in suppliers about future demand, which discourages investment in
new fields by the private sector, which in turn discourages the state from providing transportation and
distribution infrastructure at optimal scales. Current plans for floating storage and regasification units
(FSRU) and new long-distance pipelines to bring gas to areas of high demand are vital. Other new
methods—such as small-scale, LNG-based supply for small power markets in outer islands—need to
be finalized and implemented.
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67.
An uncertain regulatory framework also deters developers. The government has not clarified the
requirement for DMO other than indicating a lower limit of 25% of production. The current regulation
leaves the authority to establish the actual DMO percentage to the Minister of MEMR. Despite the
government’s decisions to raise prices in recent years, gas prices in the domestic market have been
consistently lower than export prices, a potential risk to developers’ revenues. A major regulatory issue
has been the undetermined processes for extending production sharing contracts (PSC), which are the
basis of shares of revenues between developers’ and authorities. Twenty-nine of the existing 72 PSCs
will expire by 2020 and developers were requesting PSC extensions since they were unwilling to make
further investments without guaranteed long-term revenue streams. Finally MEMR issued a regulation
in 2015 which stipulated a systematic and time-bound process for managing expiring PSCs, which
should contribute to greater supply capacity (Permen ESDM 15/2015).
68.
Indonesia also has a substantial resource of non-conventional gas in coalbed methane (CBM).
Despite its higher full-cycle cost, CBM has several advantages over conventional gas: lower exploration
risk, lower drilling costs, and higher storage capacity of coal per unit rock volume. The recoverable
resource potential of CBM is expected to be 56 tcf.28 Over 50 development licenses have been issued
by the government, although exploration activities lag far behind the initial commitment by developers.
Of the committed 308 wells for CBM exploration, only 48 were completed by 2012. Potential issues in
the production of CBM include conflict with the production of coal and disposal of waste water.
69.
Indonesia is also beginning to develop its large estimated resources of shale gas in Sumatra,
Kalimantan, Papua and Java. With much of Indonesia’s LNG production tied to export contracts, the
exploitation of its unconventional gas resources may enable Indonesia to offset some of its domestic
gas demand. The Gas Development Master Plan estimates recoverable resource potential of 142.5 tcf.
The first license for shale gas was issued to Pertamina in May 2013 for a potential field in North
Sumatra. MEMR plans to sign a total of 30 PSCs by 2015. Costs of drilling are much higher than in the
US and in combination with the lack of effective infrastructure, developers are said to face difficulties in
making shale projects profitable.
iii.

Coal

70.
Coal drives a strong export industry in Indonesia and will eventually underpin domestic power
generation. Domestic reserves are considerable: 104.8 billion tons,29 70% of which is bituminous and
sub-bituminous (mostly in Kalimantan and Java), and 30% low-grade lignite, mostly in Sumatra.
According to the IEA, 40% of Indonesia’s coal reserves are currently accessible via existing mines, with
most mining activity centered on the islands of Sumatra and Kalimantan. The government estimates
that the reserves-to-production ratio is 80 years.
71.
Policy and central administrative responsibilities are governed by MEMR and its Directorate
General of Minerals and Coal, which has a mandate to work towards national goals set for coal per the
Presidential Decree No. 5/2006 on National Energy Policy. The coal sector is predominately governed
by Law No. 4/2009 on Mineral and Coal Mining. This marks a period of transition in the sector by
establishing domestic market obligations for Indonesian coal producers and introducing more
transparent and standardized tenders and licenses for mining blocks in an effort to increase foreign
investment in the sector.

28
29

Government of Indonesia. 2014. Gas Development Masterplan. With financing from AusAID.
Based on Workshop Presentation by Ir. Jarman, DG Electricity, MEMR, delivered on December 4, 2012.
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Figure 7. Indonesia’s Coal Resources and Reserves (billion tons)

Source: Geological Agency 2010, Presented in PLN 2012.

72.
Coal production has accelerated sharply over the past decade. According to the EIA, Indonesia
is now the world’s fourth-largest coal producer and its largest coal exporter. Eighty percent of the coal
produced in Indonesia is exported. The largest markets are China and India, which prefer Indonesian
coal for its high calorific value and low sulfur content. Low prices due to extraction points near the coast
and solid transportation networks from the mines to ports have enabled Indonesia’s export market for
steam coal to develop as quickly as it has, especially in South and East Kalimantan. Modest port
charges and minimal coal preparation also contribute to the low cost of Indonesia’s coal. MEMR has
lately attempted to cap annual coal production to prevent prices from dropping due to overproduction
and oversupply, although this has been difficult to enforce. The long-term foreign appetite for
Indonesian coal is also dependent on the respective importer countries’ own regulatory environments.
For example, attempts in China to protect its own coal markets resulted in a tax on imported lignite, of
which Indonesia provides 97% to the Chinese market.
73.
Domestic consumption of coal is rising given coal’s prominent position in Indonesia’s long-term
energy generation plans. Coal is already the dominant source of power generation in Indonesia (59% in
2012), and its future role in reducing the country’s oil dependency is reflected in the KEN and PLN’s
expansion plans. To help meet its goals, the government established a DMO to prioritize coal supply for
large-scale domestic power plants, iron and steel plants, and cement producers.30 However, DMO
regulations have met with some confusion in Indonesia as they are vague regarding the contractual
obligation the buyers (mostly PLN) have to purchase the diverted coal, as well as regarding the type
and quality of the coal to be reserved.
74.
Meeting Indonesia’s commitments for both international and domestic coal supply will require
additional infrastructural investment. Over time, as coastal areas of extraction are depleted, more
resources will need to be opened up further inland, which could increase the cost of coal extraction and
decrease foreign appetite for its import. The health of Indonesia’s export markets will depend on
Indonesia’s ability to keep its coal prices low, so infrastructure such as railways and roadways will need
to be developed at pace with coal mining areas to keep Indonesian coal cost-competitive. However, the
The DMO set for 2014 increased 29% from the prior year to 95.5 million tons, or 25.9% of the total amount of coal set to be produced in
2014. The DMO is applicable to IPPs and one SOE (PT Bukit Asam), and the designated coal will be distributed to PLN (57.4 million tons),
IPPs (19.9 million tons), and the cement industry (9.8 million tons).
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same low prices may mean that some developments are not economically feasible, particularly for the
export of Sumatra’s inland low-grade coal. The government has made several attempts to improve
domestic coal transport infrastructure in Sumatra and Kalimantan, and the private sector is keen to
invest as well. Despite this, implementation faces bottlenecks, and future uncertainty in the domestic
coal industry is holding back additional private sector investment in railways and other infrastructure.
75.
Easing investment will be a key component of the coal market’s domestic security in Indonesia,
since PLN is relying on private sector IPPs to provide the majority of the coal-fired generation in its
accelerated generation programs. Indonesia so far has made efforts to accommodate private sector
investment in coal. For example, the government passed Law No. 4/2009 on mining simplifying the
licensing process for domestic and foreign developers alike. However, negotiating with local authorities
still remains a complex issue for developers to gain the rights to land development, and has stalled
development at several plant sites.
76.
Since 2009, the government has been charging mining companies operating under a mining
license (IUP) a royalty on exported coal in an attempt to recoup revenue on indigenous resources. This
constitutes a major source of revenue for the state but also restricts IPP growth, for example by
preventing Indian IPPs with coal blocks in Indonesia from transferring coal back to India at a low
transfer price. This royalty may soon force a crisis in the coal sector since, under pressure to tighten a
trade deficit growing rampantly with spiking oil prices in late-2013, Indonesia is discussing increasing
this royalty to 10-13.5%. Industry heads have warned that increasing the royalty by the proposed
amount may force more than half of Indonesian miners to operate at a loss and thus stop production,
according to the Indonesian Coal Mining Association.
77.
Relying on coal will challenge Indonesia’s commitments to reducing its carbon footprint. It is
crucial that any new coal-fired power plants developed are either supercritical or ultra-supercritical to
minimize efficiency losses. Luckily this is the direction the government and PLN seem to be taking,
motivated both by the environmental gains and the economic benefits of efficient power conversion on
the large scale called for by Indonesia’s new large plants. PLN has expressed interest in clean coal
technologies including coal-drying, coal-blending, gasification, slurry (liquid coal), SynGas, and general
human-resources training and capacity-building. PLN has constructed a coal-drying facility at the
Labuan power plant and has expressed interest in building more. Plans for a coal blending facility and
gasification plants are also either in feasibility study or development phases.regional recent study of
carbon capture and storage (CCS) potential in four countries, including Indonesia, found that
Indonesia’s gas- and coal-fired power plants will offer opportunities to develop commercial-scale CCS
in the future.
iv.

Geothermal

78.
Indonesia is said to possess the world’s largest geothermal resources. Its 28,000 MW of
potential represents 40% of the world’s total geothermal potential. Indonesia’s current installed capacity
for geothermal is 1,300 MW, ranking it third in the world behind the US and the Philippines but still
representing a mere 4% of its potential. Recognizing the benefits of geothermal energy in terms of
energy security and environmental sustainability, the government has prioritized geothermal in its
generation expansion plans. Under the Fast Track Programs, geothermal will account for over 1 GW of
new power by 2019 and 4.8 GW by 2024, mostly from IPPs.31

Per RUPTL, 2015-2024. ADB will contribute to this effort by financing PLN’s Sungai Penuh and IPP-led geothermal power plants at
Sarulla (the world’s largest geothermal power plant) and Rantau Dedap. These fields are located in Sumatra and listed in FTP-II.
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79.
Until now, most geothermal fields have been developed by the state-owned oil company,
Pertamina, and its subsidiary PT Pertamina Geothermal Energy (PGE), in collaboration with oil major
companies such as Chevron. Over 90% of Indonesia’s installed capacity is in Pertamina-owned fields.
Pertamina still holds the authority to develop 15 fields, but PGE has not been allocated the capital it
needs to proceed and may need to renegotiate the terms of its concessions to remain financially viable,
particularly since the prices were negotiated many years ago and drilling costs have risen since.
80.
The geothermal law promulgated in 2003 (Law No. 27/2003) shifted the authority to control
other geothermal fields to central and local governments, which also stalled development for a long
time. Subsequent to Law No. 27/2003, MEMR issued a government regulation to outline a concession
tender mechanism. Nineteen concessions were issued to private companies based on this mechanism
as of 2013, but the mechanism was problematic because it placed the entire risk of exploration on the
winning bidder. The tender was to be conducted before any drilling activities, so bidders would not have
sufficient information to assess the potential and risks of the underground resources. Even if the tender
were successful and the concession issued, this high risk in the exploration stage prevented developers
from investing in drilling, which can cost $5-7 million per well in Indonesia.
81.
The poor availability of data on each of the identified geothermal fields also increases
exploration risk and inhibits geothermal development. Since the government does not have the financial
or technical capacity at this time to conduct deep-well drilling to acquire the data necessary for resource
analysis, only limited surface data are used for tender. However, the quality and depth of data even for
surface data varies from one site to another. Therefore, at the tender stage, bidders face difficulty not
only from the lack of drilling results but also inconsistent levels of available data. Indonesia’s Geological
Agency—an agency within MEMR responsible for collecting surface data for geothermal—is trying to
strengthen the agency’s capacity to resolve this issue, but with its limited budget and number of
personnel, progress is not keeping up with demand from the market.
82.
MOF took a significant step in setting up a $300 million Geothermal Fund for the government to
take some of the initial exploration risks with private developers. The Fund was established in late 2011
and implementation guidelines were issued in early 2012 (MOF Regulation No. 3/2012). Using
resources from the Fund, the drilling results from activities of this Fund could mitigate initial exploration
risks and even provide more reliable data for bidders, potentially accelerating the progress of new
fields. However, MOF and its fund manager, the Indonesia Investment Agency, have struggled to
finalize the operation details of the Fund, and its resources remain undisbursed to date.
83.
In addition to the exploration risks and tender mechanism, revisions to the current pricing
system were badly needed by 2014 to promote further geothermal development. Government policies
on pricing had changed from oil-referenced prices to a ceiling price for all of Indonesia, and finally to a
feed-in tariff (FIT). However, the FIT conflicted with the price-based tender mechanism. The state’s
budget controller, MOF, urged MEMR to change the pricing mechanism given that the FIT had been
issued without any consultation with MOF.
84.
Finally, debates over the use of forest areas have significantly delayed geothermal
development. In protected forest areas, geothermal development is allowed in the laws and regulations
of forest management. However, permits from the Ministry of Environment and Forestry have taken
years to issue even for the projects that Pertamina prioritized in FTP-II. The key issue, however, is that
the amount of time required cannot be estimated at the beginning of the process. Furthermore, some
potential resources are located within conservation forest areas where no mining activities can take
place, but the geothermal law categorized geothermal development as mining prior to 2014. Therefore,
these potential projects have not been viable within Indonesia’s regulatory framework.
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85.
Recent developments are encouraging. Geothermal Law No. 27/2003 was revised in 2014 to
allow geothermal exploration and exploitation in protected forests. Furthermore, tendering authority has
been shifted from local to central government. Finally, MOF and MEMR began consulting with each
other in 2013 to formulate a new set of ceiling prices, rather than a feed-in tariff, to encourage
competition and lowest possible prices within the range attractive to developers. The World Bank and
ADB supported these efforts, and a joint study by these institutions resulted in the government’s
adoption of a revised FIT with ceiling prices based on avoided cost in 2014.32 Projects that were long
delayed are finally starting to move. For example, the 330 MW Sarulla geothermal project in North
Sumatra, developed by a consortium of investors from Japan, the US and Indonesia, achieved financial
closure in May 2014 and is expected to start first phase operation by 2016. However, it will still take
considerable effort from all stakeholders to reach the government’s stated geothermal goals by 2025.
v.

Hydropower

86.
Indonesia’s hydro potential is estimated to be 75,624 MW, but its installed capacity, at 3,649
MW, is less than 5% of this potential. The greatest portion of these resources are located outside the
main Java-Bali system and concentrated in areas that still have very low power demand and low
electrification rates, including Sumatra, Sulawesi, Papua and East Kalimantan. Larger reservoir-based
hydropower projects, including pumped storage hydropower plants, are well suited to supply peaking
power in high power demand regions of Java, whereas small run-of-the-river hydropower projects
would be well suited for provinces in rural and eastern Indonesia.
87.
PLN, with support from the Japan International Cooperation Agency (JICA), released a
Hydropower Development Master Plan in 2011. This plan identified about 8,700 MW of new hydro
power plants for short- to medium-term development. The revised FTP-II (2013) also contains about
1,800 MW of hydro power plants to be built by 2016. Among the listed projects, 424 MW will be
allocated for IPPs and the remaining 1,379 MW will be constructed and operated by PLN.
Table 7. Hydropower Potential on Large Islands

Region

Resources (MW)

Installed Capacity
(MW)

Java, Bali

4,531

2,536

Sumatra

15,804

868

Kalimantan

21,611

30

Sulawesi

10,203

210

Other

23,475

5

Total

75,624

3,649
Source: JICA presentation, 2012.
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MEMR Decree No. 17/2014; ADB and World Bank. 2015. Unlocking Indonesia’s Geothermal Potential.
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88.
A key obstacle in developing hydropower plants arises from their need for vast areas of land.
Environmental, flora and fauna issues frequently delay projects.33 A number of other hydro projects
have been delayed due to forest use permits. Even in forest areas where hydropower plants can be
constructed, the permit from the Ministry of Environment and Forestry has taken years to obtain or was
never issued. Land ownership can also be controversial since many hydropower plant sites are located
in remote forest areas, where land might be claimed by multiple owners in the absence of reliable land
registration systems. Land registered as government-owned forests has even been found to overlap
with privately-owned land. Permitting issues have also been complicated in some instances where local
governments issued an excess of development licenses without the knowledge of PLN. In several
potential hydro project sites in Sumatra, for example, a large water resource has been divided by
permits for a number of mini-hydro developments, preventing PLN from optimizing the utilization of the
resource for larger-scale development.
89.
Several large projects are beginning to move under greater stakeholder coordination. The
government and PLN have been coordinating to ease permitting processes for four hydropower
projects (total capacity: 146 MW) in East Java being developed by PT Indonesia Power, a PLN
subsidiary. The 47 MW Rajamandala hydropower project in West Java and the 360 MW Maung
hydropower project in Central Java are also progressing. In addition, a pumped storage facility planned
for Upper Cisokan may soon provide 1,040 MW of power to the Java grid. Besides these, additional
pumped storage projects in Sumatra and Java are being explored. Some of the larger projects,
including IPP-led projects, have been delayed by lack of off-take guarantees but have begun to move,
meaning that the sector may start to see progress.
90.
A feed-in tariff for micro-hydro projects (less than 10 MW capacity) was issued in 201234 and
revised upward in 2014,35 successfully heightening IPP interest in investing in small-scale hydro. A
series of successfully commissioned micro hydropower projects by PLN and IPPs in NTB, NTT, Papua
and other provinces of eastern Indonesia have provided much-needed project development experience
and capacity, and more run-of-river hydropower plants are being developed by IPPs in Central Java,
Sumatra and Sulawesi. The government is also screening 239 possible locations to identify 5-6 dam
sites (over 30 MW) for possible conversion and development by IPPs into multipurpose dams to be
managed by the Ministry of Public Works. Possible locations include Sutami, Kesamben, and Lodoyo in
East Java.
vi.

Solar power

91.
Most of Indonesia lies close to the equator with maximum sun intensity year-round. An average
daily insolation said to range from 4.5 to 5.1 kWh/m2, indicating good solar potential, especially suitable
for remote islands and communities with limited or no grid connections. The country’s current installed
solar capacity is low (27.23 MW) relative to its potential, but PLN has plans to scale up solar capacity
before 2020, particularly to displace isolated diesel power. These plans include 140 MW of solar PV by
2015 and 620 MW of solar power plants by 2020 (including solar thermal power plants).36

For example, the preparation for Kusan 3, PLN’s potential project in South Kalimantan, was stalled after the feasibility study found small
populations of IUCN red-listed proboscis monkeys that live only in the project area.
34 ESDM Ministerial Regulation No. 4/2012.
35 ESDM Ministerial Regulation No. 12/2014.
36 Asian Development Bank. 2014. Energy Sector White Paper, 2014. Manila.
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92.
Solar energy development in Indonesia is appropriate for mini-grids for lighting and thermal
purposes, in isolated grids (with possibility for urban loads outside the country’s main power centers),
solar home systems in very remote, off-grid areas of rural Indonesia, or solar rooftops in urban areas.
MEMR and PLN have created three main development categories for solar power by size: (i) below 100
kilowatt peak (kWp), to be implemented by MEMR through its own procurement system and by PLN; (ii)
between 100 kWp and 1 MWp, intended by PLN as hybrid systems with existing small-scale power
plants (mostly diesel); and (iii) above 1 MWp, intended for IPPs. The government is also interested in
pursuing solar PV rooftop power as a way to supplement power in urban grids, and a new regulation is
expected to be issued in 2015.37
93.
The government has put in place a pricing regime for solar PV power intended to attract IPP
investment. MEMR issued a regulation in 2013 to establish a bidding process to tender out gridconnected solar PV capacity to IPPs using a ceiling price of $0.25/kwh (or $0.30/kwh if local contents
and processes total more than 40% of the project). This system is intended to bring online 140 MWp of
new solar capacity across 82 locations across the country. However, several complications such as
proper site selection, lack of solar resource availability data, grid interconnection, and limited bid
preparation times will need to be addressed before this system can be heavily utilized by IPPs.38
94.
The government and PLN have also made several trial attempts to launch solar power as a
wide-ranging option for rural electrification. PLN has a longer-term solar development plan called the
Thousand Islands Program, which aims to expand the installed capacity of solar power stations by both
PLN and IPPs to 620 MW by 2020. Unfortunately, many of the initial attempts to implement PLN’s
Thousand Islands Program have been delayed by financing and technical difficulties.39 Both PLN and
MEMR have also tried using solar home systems in rural areas, sometimes in overlapping villages, but
no sustainable operations or financial management systems have yet been established to make solar
home systems a viable option for off-grid electrification in rural Indonesia. As a result, many of PLN and
MEMR systems are in technical or financial default.
95.
The solar systems already installed by PLN have faced significant technical difficulties,
especially in operation. After the peak hours of solar power generation during the day, hybrid systems
must be switched to alternative power in the system, usually diesel or biomass. This switching must be
done manually, and power outages in these small grids due to operational errors are frequently
reported. Introducing energy management systems may resolve this issue, but PLN has yet to assess
the financial viability of such systems, especially since panel-only systems have been cheaper at
procurement stages. Identifying optimal panel configuration, management systems and batteries
according to the needs of each micro- or small grid is urgently needed for PLN to optimize solar
potential.
96.
As part of its support for the Sumba Iconic Island program, a least-cost electrification study for
Sumba found that off-grid solutions, at the village or household level, would be the least-cost means to
supply almost one third of the un-electrified households on Sumba. Solar PV mini-grid pilot project was
designed and planned to demonstrate a sustainable off-grid electrification model engaging the private
sector that would overcome problems with past efforts. This pilot project could not proceed because: (i)
no mechanism exists to readily engage PLN to operate and maintain grant assets, and (ii) no
The ADB provided assistance to a study to identify the possible economic benefits of a solar PV rooftop in Indonesia, in parallel with a
study on of appropriate pricing mechanisms for wind power (ADB. 2015. Tariff Support for Wind Power and Rooftop Solar PV In Indonesia.
Jakarta).
38 Asian Development Bank. 2014. Energy Sector White Paper. Manila.
39 The World Bank withdrew its funding from this program, but it is moving ahead under financing from KfW and a new $600 million loan
pledged by the PRC Government.
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mechanism exists to engage the private sector. It is not possible within the current institutional
framework to provide the secure, long-term operational subsidies needed to ensure supply affordability.
Moreover, the regulations currently require that off-grid tariffs be approved by local legislative bodies
(DPRD Provinsi) on project-by-project basis, introducing significant delay and risk to potential projects.
The pilot project was canceled, but the experience prompted a detailed review of Indonesia’s
electrification policies and programs.40
Figure 8. PLN’s Solar PV Development Program: 620 MW by 2020

Source: PLN.

97.
For large-scale, IPP-based solar projects, it may be necessary to develop several trial projects
intended to evaluate the effectiveness of new regulations on the ceiling price and auction system for
solar energy. Current regulations require IPPs to reach several key milestones very quickly, including
financial close and starting construction. Moreover, ADB’s experience in Sumba highlights several key
regulations that will need to be revised before private investment in off-grid solar becomes realistic.
vii.

Wind power

98.
It was long thought that Indonesia had limited advantage for wind power generation, but recent
experience show that wind potential might be as high as 9 GW. Indonesia’s windiest regions also tend
to be the least populated (e.g., eastern islands, which lack transmission infrastructure capable of
sustaining large wind farms), so wind power opportunities would be limited to small- or medium-sized
projects installed with turbines capable of power generation under lower wind speeds.
99.
Pilot wind projects (mostly small projects with capacities less than 400 kW) have been built, for
example in Nusa Penida in Bali and several others under bilateral grant financing, but only a few of
those units are currently operating. At the end of 2012, the total installed capacity of wind power in
Indonesia was just 1.4 MW. Government plans include the development of small- and medium-scale
wind energy systems, with a target of increasing the country’s total installed wind capacity to 970 MW
by 2025.
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Asian Development Bank. 2015. Achieving Universal Energy Access in Indonesia. Manila.
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100. Several wind projects have been prospected in the country in recent years. A few of these are
now backed by credible promoters who have developed bankable feasible studies, comprehensive
wind resource data and the requisite permits. At the time of writing, Indonesia’s wind project pipeline
totals 280 MW, including 195 MW in South Sulawesi, 60 MW in Java, and several smaller projects in
West Timor and Sumba. 41 However, negotiations between private developers and PLN are proceeding
very slowly in the absence of established tariff mechanisms or guidance on incentives from MEMR.
MEMR is currently developing a new framework of incentives for wind power, with inputs from
extensive stakeholder consultations and economic analysis as part of a six-month study by ADB. The
issuance of a new pricing regime for wind is expected in 2015.
viii.

Biomass

101. Indonesia has significant potential for biomass energy generation from agricultural residues
including rice husk, bagasse, rubber and especially palm oil. About 150 million tons of biomass is
produced in Indonesia per year, equivalent to 470 gigajoules (GJ) of energy. The total potential for
biomass-based electricity generation could reach around 50,000 MW,42 which includes biomass derived
from forestry, agriculture, and estates, particularly the palm oil plantations of Sumatra. Despite such
potential, just 61 MW of biomass-based power plants were operating on-grid as of February 2012, with
plans to expand this capacity to 544 MW by 2014.
102. In 2012, MEMR issued FIT-based pricing regimes, flexible to region, for biomass (less than 10
MW), biogas, and Waste-to-Energy (WTE) power plants.43 The FITs for biomass and biogas were later
revised upward in 2014.44 However, very few projects have been successful so far. Availability of
feedstock is the largest unknown for developing these technologies, but projects have also experienced
delays based on off-take negotiations and tipping fees. WTE plants are being developed in Batam,
Jakarta, Bandung and Bali, but such large cities have few incentives to accommodate such large-scale
projects at this time.
103. Traditional biomass constitutes the primary fuel used by millions of households throughout
Indonesia. Biomass, particularly wood fuel, is cheaply or freely available across large areas of
Indonesia, but sawdust, rice husk, animal dung, and especially charcoal, are also often used by local
minorities. Families usually burn biomass using traditional, inefficient stoves that emit health-damaging
pollutants into household environments, most directly affecting women and children. Various groups
have tried since the 1970s to introduce cleaner cooking technology in Indonesia, but their efforts lacked
consistent funding and institutional support to be sufficiently scaled up, and a market has yet to develop
for improved cookstoves. However, the government recently (2013) began working with the World Bank
to set national stove efficiency standards and pilot programs to improve cookstoves available on the
market, with pilot projects rolled out over 2015-2016.

Indonesia’s wind project pipeline consists of: Jeneponto, South Sulawesi (125 MW); Sidrap, South Sulawesi (70 MW); Central Java (50
MW); Ciemas, West Java (10 MW); TTS, West Timor (20 MW); Hambapraign, Sumba (4 MW / 0.6 MW).
42 MEMR Presentation by DG of New and Renewable Energy and Energy Conservation, 2013.
43 ESDM Ministerial Regulation No. 4/2012.
44 ESDM Ministerial Regulation No. 27/2014.
41

33

ix.

Biofuel

104. Indonesia has high potential for biofuel, particularly given the country’s status as the world’s
largest producer of palm oil.45 Biofuel trials in Indonesia mostly focus on first-generation biofuels
(starch, sugar, animal fats or vegetable oil), with Indonesia’s high crude oil palm (CPO) production
viewed as a viable way to reduce oil imports using biofuel. Second-generation biofuels (from biomass)
and third-generation biofuels (from algae) may have higher resource availability, but these technologies
are still in research and development stages. Several companies have also begun using fast-growing
and high-yielding crops such as cassava, Jatropha and sweet sorghum for biofuel production.
105. The government views biofuels as a way to reduce oil imports, help to absorb rising palm oil
prices, and reduce carbon emissions. The RPJMN, 2015-2019 aims to produce 4.3-10 thousand
kiloliters of biodiesel and 0.34-0.93 thousand kiloliters of bioethanol by 2019, and the government has a
stated goal to have diesel fuel contain 25% biodiesel and gasoline to contain 20% bioethanol by 2025.
At this time, the government has imposed a mandatory biodiesel blending rate of 10%, which is likely to
be raised to 15% in 2015 and 20% in 2016.
106. Biofuel production in Indonesia has fallen short of landmark targets. Against a goal of producing
4 million kiloliters of biodiesel in 2014,46 only 1.2 kiloliters of biodiesel were blended in the first threequarters of the year. The government cites lack of biodiesel transport, blending, and storage facilities as
reasons why targets have not yet been met. Recent (2015) falls in fuel oil price have also made biofuel
investments less lucrative. To support the domestic palm oil industry, the government imposed export
levies of $50 a ton for palm oil and $30 for processed products as of April 2015. The funds raised by
the levy are to be used for subsidizing biodiesel and for replanting, research and development, and
human resources development related to the palm oil industry. The government also approved a 167%
increase in its biodiesel subsidy—from Rp 1,500 per liter to Rp 4,000 per liter.
107. The growth of Indonesia’s domestic palm oil industry is coming at enormous environmental and
social cost. The expansion of the palm oil industry is resulting in massive land clearing of mostly
carbon-dense forests, meaning that biodiesel based on palm oil is in fact associated with rising
greenhouse gas emissions. Lost forests are contributing to massive losses in biodiversity, and burning
in palm oil plantations creates thick regional haze and pollution. Conflicts frequently arise over land use
between local people and corporations seeking to build palm oil plantations. Weak law enforcement in
the forestry and plantations sector indicates that this damage will continue. Non-governmental
organizations and community activists warn that expanding domestic palm oil production will only
hasten social conflict and the destruction of Indonesia’s valuable forests and biodiversity.
2. Subsector constraints
108. Efforts to provide adequate and suitable energy infrastructure investment in Indonesia are
constrained by three principle factors: insufficient finance, uncoordinated planning, and chronic
problems of implementation.

In 2014, the economy produced 29.5 million tons of palm oil and exported 20 million tons, representing $18.4 million in export revenue
and making Indonesia the world’s largest palm oil producer and exporter (Sources: Food and Agriculture Organization of the United
Nations, Indonesian Palm Oil Producers Association [GAPKI] and Indonesian Ministry of Agriculture).
46 Of which 1.64 million kiloliters of biodiesel would be blended into subsidized diesel fuel, 808,000 kiloliters for power generation and 1.57
million kiloliters for industrial use (Jakarta Post, 2014).
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109. Finance. Very large volumes of investment are needed, but at the moment neither the state nor
the private sector looks likely to provide it. Capital expenditure by SOEs is generally modest because
they are subject to price controls and often operate inefficient business models, frequently as a
consequence of past pricing decisions that have distorted investment.
110. For a variety of reasons, Indonesia has had little success in establishing or maintaining an
attractive investment climate for its domestic energy sector. Price controls and domestic market
obligations are prohibitive factors for upstream activities. Lack of regulatory independence also
discourages investment across the sector, especially in electricity. Local government jurisdictions not
providing timely approvals for large projects approved by the central government, high profile disputes
over the management of some production sharing contracts, the sudden dissolution of major regulatory
bodies (e.g., BP MIGAS), and continued monopolization of some energy sector activities and subsidies,
have all contributed to a constrained investment environment.
111. There are also problems with disbursing loans from bilateral or multilateral agencies. The
processes of subsidiary-loan agreements (SLA) and the government’s disbursement approval (known
as DIPA-SLA) have had a significant impact on the progress of ongoing projects. SLA and DIPA-SLA
processes involve complex layers of approvals between the executing agency (usually a SOE), MOF,
the SOE’s Board of Directors and Board of Commissioners, which must occur in a particular order
before MOF will proceed with signing a loan agreement with bilateral or multilateral development
financing agencies. Even if this process is navigated successfully by the SOE, DIPA-SLAs, the
disbursement approvals for SLAs, depend on the government’s negotiations surrounding the national
budget, which can continue for months into the fiscal year. These SLA and DIPA-SLA issues have
significantly impacted how executing agencies finance their projects. Pertamina, for example, has
preferred not to use sovereign financing from bilateral or multilateral agencies that require SLAs,
because they are not able to take the risks of delaying their payments to contractors and the progress
of projects.47
112. The bulk of PLN’s long-term financial needs in the recent past have been met either by the
government or through sovereign-backed loans provided by ADB, the World Bank and bilateral donors
such as JICA and KfW, wherein MOF as the borrower onlends to PLN (“two-step loans”). Currently,
PLN’s liabilities for these loans total $3.3 billion. PLN’s projects that need financing are included in the
government’s “blue book”, which is the official list of projects that qualify for overseas development
assistance, and those that qualify for a specified set of readiness criteria are then listed in the
government’s “green book,” after which the borrower is able to negotiate the loan with the lender.
Delays in adding projects to the blue book and green book, and increased procedural requirements
within the government to approve loan negotiations and subsequent annual disbursements from the
loans, led to a general slowdown in the processing of sovereign-backed loans to PLN. On the other
hand, PLN has been able to access the capital markets directly and issue dollar- and eurodenominated bonds. Furthermore, in 2014, PLN also received long-term financing from a European
export credit agency and from the French and German development agencies.
113. PLN’s financial needs for the period 2015-2019 are very large. The government is keen to
streamline funding from international financial institutions to PLN and has recently enacted a
Presidential Decree (Perpres No. 82/2015) which will allow international multilateral and bi-lateral
financial institutions to provide direct lending with a government guarantee to SOEs for infrastructure
activities, as an alternative to the traditional two-step arrangement that involve loans to the MOF, which
are then on-lent to the SOEs.
This decision led to Pertamina withdrawing proposals to access ADB loans for geothermal projects in Sungai Penuh (Jambi, Sumatra)
and Karaha (West Java) fields in 2012.
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114. Uncoordinated planning. Poor inter-ministerial and inter-agency coordination means that
plans for infrastructure developments across the sector are not consistent. This impinges on the
viability of specific projects. If gas or coal is not available at a location planned for a new power station,
then that power station cannot be built. Uncertainties over fuel availability will deter private investors. If
a FSRU is planned to supply a power station and the power station is canceled, then the FSRU is no
longer viable. Planning by different agencies appears to lack common guiding principles and a common
evidence base. The National Energy Council (NEC) and the policy and planning unit are intended to
provide coordination. It may be that these bodies need to be strengthened and their roles extended.
115. Implementation. Political decentralization provides strong authority to local governments, but it
also creates new issues for the implementation of some projects. Local governments often do not have
the capacity to exercise the functions attributed to them. Delays in land acquisition and licensing may
impede all kinds of projects and raise the perception of risk for potential investors. In rural areas of
Indonesia, the executing agency has faced cases where multiple groups of people claimed land
ownership and PLN was required to compensate them all. Where transmission lines run through a
space with trees, PLN is obligated to provide compensation for each tree. In some areas, the cost has
become too great to continue the construction of transmission lines. Project implementation across the
sector could benefit from a clarification of the roles of different levels of government, together with
capacity-building in local government for those tasks for which they are assigned, as well as
mechanisms to ensure that projects of national interest are not impeded by minor obstacles.

II. Sector Strategy
A. Government Strategy, Policy and Plans
116. Indonesia’s broad development goals over a 20-year span are outlined in its National LongTerm Development Plan 2005-2025 (Rencana Pembangunan Jangka Panjang Nasional, or RPJPN).
The RPJPN is divided into four five-year phases, each governed by a National Medium-Term
Development Plan (Rencana Pembangunan Jangka Menengah Nasional, or RPJMN) to provide
changing governments with programmatic and political flexibility. The RPJPN just completed the
second of these four phases through the RPJMN, 2010-2014, which set targets for oil production,
generation capacity, the national electrification ratio, geothermal energy, and gas infrastructure. There
were shortfalls in all categories except electrification, in which captive generation enabled Indonesia to
achieve its electrification target. Figure 10 compares national achievements against the targets set in
the RPJMN, 2010-2014.
Figure 9. National Energy Achievement Compared with RPJMN Targets

Source: ADB. Energy Sector White Paper. 2014.
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117. The government’s RPJMN for 2015-2019 reaffirms Indonesia’s commitments to reducing its
greenhouse gas emissions and strengthening its national energy security. The RPJMN states the
government’s primary energy-related priorities as: (i) strengthening the availability of primary energy
through oil production, supported by gas and coal production; (ii) increasing the domestic use of
primary energy resources; and (iii) achieving a 96.6% electrification ratio. Specific goals for resource
production, infrastructure, and key energy indicators are laid out in Table 7. The RPJMN also
establishes goals for biodiesel and bioethanol, and specifies that renewable energy should reach 1015% of the energy mix. Specifically, 7.5 GW of renewable energy generation should be added
(geothermal, hydropower, and microhydro), and initial trials of nuclear and marine-based energy should
be implemented.
Table 8. National Energy Targets, 2015-2019
Indicator

2014

2019

Notes

1. Production
Oil (thousand BP per day)

818

700

Gas (thousand SBM per day)
Coal (million tons)

1,224
421

1,295
400

53
24

64
60

50.7
81.5

86.6
96.6

Oil Refineries (unit)
FSRU/Regasification Unit/LNG
Terminal (unit)

0

1*

2

7

Gas Pipeline (km)

11,960

18,322

SPBG (unit)

40

118

188,000
households

1,100,000
households

487.0

463.2

Average daily production within
5 years is 824

2. Domestic Use
Gas (%)
Coal (%)
3. Electricity
Generation Capacity
Electrification Ratio
4. Energy Infrastructure

City gas network (location/household
connections)
5. Primary Energy Intensity (decrease 1%
per year)
6. Energy Elasticity

Cumulative additions over five
years
Cumulative additions over five
years
Cumulative additions over five
years
Cumulative additions over five
years

1.3

Source: Government of Indonesia. RPJMN, 2015-2019.
* including infrastructural development by business enterprises.
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118. The longer-term goals of the sector are guided by the Presidential Decree No. 5/2006 on
National Energy Policy (Kebijakan Energi Nasional, or KEN) which emphasizes diversification,
environment sustainability concerns, and maximal use of domestic energy resources. KEN was revised
in 2014, setting a target energy mix of oil (25%), gas (22%), coal (30%), and New and Renewable
Energy (NRE) (23%), for a total of 380 Mtoe by 2025. Long-term goals for the electricity sector are
contained within the government’s National Electricity Development Plan (Rencana Umum
Ketenagalistrikan Nasional, or RUKN). The current RUKN covers the period 2012-2031, and a new
draft RUKN for the period of 2015-2034 was submitted to Parliament in July 2015 with expected final
release within 2015. Specific investment plans for the sector are outlined in PLN’s long-term electricity
supply business plan (Rencana Usaha Penyediaan Tenaga Listrik, or RUPTL, 2015-2024), which is
released annually.
119. Notwithstanding some differences in the goals expressed in various planning documents,
common priorities are evident. The power sector in the country is increasingly being oriented towards
reduced reliance on oil, and increased reliance on coal, gas, geothermal, hydropower and energy
efficiency. Larger power plants and power interconnections form a significant pillar of the government’s
strategy. A move towards cost-reflective tariffs is being pursued alongside a renewed push for
expanded electricity access. Finally, expanding the role of the private actor in the power sector is being
actively promoted.

38

Appendix 1. Energy Sector Problem Tree
Low and uninclusive economic growth

Increased carbon intensity
of energy use

CAUSES

Constrained energy security

Negative environmental impact

Decreased economic
competitiveness

Inadequate supply of sustainable and inclusive sources of energy

Investment by public
and private sectors
does not meet current
or future needs

Public

Power and energy
tariffs do not
support cost
recovery by the
public sector

Public sector
projects delayed by
land aquisition and
permitting
processes

Most state-owned
enterprises not
considered
bankable by
commercial sources
of financing

Private
Commercial finance
requires off-take
and commercial
viability guarantees,
but government
unwilling to provide
many of these

Downstream oil and
gas infrastructure is
monopolistic

Unviable tariff schemes
for renewable energy

High cost of
service delivery
across dispersed
island geography

Project finance and
risk capital are
unavailable for
geothermal and
other renewables
with higher capital
costs

Low domestic
prices for gas and
oil products

Inadequate pricing
guidance from the
government delays
negotiation of
power purchase
agreements

Unfavorable policy
environment and
project delays
weaken investor
interest

Low government
investment in resource
categorization or
making resource data
available

Public sector
dominates
transmission and
distribution

Some population
groups use outdated
forms of energy

Specialized funds
or long-term
capital are
unavailable for
serving high-cost,
low-affordability
areas in remote
Indonesia

State-owned
enterprises have no
incentive to carry out
sustainable rural
electrification

No subsidy
mechanisms for
capital
expenditures are
available to the
private sector

Negative externalities
of fossil fuels not
considered in energy
planning
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Inefficient use
of energy

Energy
efficiency
policies are
nascent and
largely
unenforced

Subsidized
energy costs
do not provide
energy
efficiency
incentives

Aging grid
infrastructure
causes
transmission
and/or
distribution
losses
Public budgetary
framework does
not allow multiyear contracting
for energy
efficiency
investments

Constrained sector
planning and
project delivery

Poor
coordination
between
government
agencies and
between central
and local
governments

Long delays in
project licensing
and permitting

Existing energy
plans are not
integrated across
power and fuels
(gas and
renewables)

No integrated
plan for rural
electrification

EFFECTS

Cost plus marginbased
reimbursements to
State Electricity
Corporation do not
provide incentives
to expand

Overreliance on
fossil fuels
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