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EDITOR’S NOTE

2 CLIMATE-FRIENDLY ECONOMIC GROWTH 
AN OPPORTUNITY FOR INDONESIA

This report is a result of the Scoping Study on 
the New Climate Economy in the Context of 
Indonesian Development.  An earlier summary 
of the report was published in Bahasa Indonesia 
and was used as the main reference in a Public 
Dialogue on the Climate Friendly Economic 
Development, which was held prior to the Twenty-
First Conference of the Parties (COP21) of the 
United Nations Framework Convention on Climate 
Change (UNFCCC).  The purpose of the earlier 
Public Dialogue was first to gain additional insights 
on the general direction of the study, and second 
to provide inputs to the Indonesian Delegation to 
the COP21.

The Scoping Study was conducted between 
October 2015 and December 2015. The main 
purpose of the Scoping Study was to assess, from 
Indonesia’s perspective, how climate-friendly 
economic growth can be beneficial or otherwise 
for Indonesia. It is not in any way an attempt to 
impose certain developmental paradigm into 
Indonesia. As this report shows, in many cases 

that the Scoping Study covers, climate-friendly 
economic growth is indeed a more efficient and 
productive growth.

Among many climate-friendly economic 
development frameworks being promoted around 
the world, the New Climate Economy (NCE) was 
chosen due to its high-profile prominence, its 
approach to frame climate change challenges as 
economic challenges — thus a communication 
attempts made within the economic development 
space on climate change — and its apparent 
effectiveness in communicating the concept 
of climate-friendly economic growth to policy 
makers.

Throughout the period of the study, a series of 
consultations took place with an informal set 
of high-level governmental advisors.  They are 
Lukita Dinarsyah Tuwo (Coordinating Ministry 
for Economic Affairs), Suahasil Nazara (Ministry 
of Finance), Endah Murniningtyas (National 
Development Planning Agency), Nur Masripatin 
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(Ministry of Environment and Forestry), Yanuar 
Nugroho (The Executive Office of the President), 
Willy Sabandar (Ministry of Energy and Mineral 
Resources), and Shinta Widjaja-Kamdani 
(Chambers of Commerce and Industry).

The Co- Authors also benefited from advice 
provided by Nirarta Samadhi and Andika 
Putraditama, (World Resources Institute); Jane 
Wilkinson, Mia Salim, and Dhitri Arga (Climate 
Policy Initiative); Anna van Paddenburg, Tim 
Jessup, and Koernya Roesad (Global Green 
Growth Institute); Stuart Bruce, Rizka Sari, 
and Holly Bailie (United Kingdom Foreign and 
Commonwealth Office in Jakarta, Indonesia); and 
Kuntoro Mangkusubroto, Heru Prasetyo, Tara 
Hidayat, Rivana Mezaya, Fatma Wulansari, Maresa 
Gracia Eykendorp, Agung Witjaksono, and Ping 
Yowargana (Institut Deliverologi Indonesia).  Nur 
Pamudji, Sonny Mumbunan, Erwin Widodo, Nirarta 
Samadhi, and Melany Tedja provided comments 
as panelists in the Public Dialogue. The Co-Authors 
also appreciate technical supports from Nadine 
Zamira Syarief and Bagus Permadi (Leaf Plus).

The Editor especially appreciates the contributions 
by the Co-Authors, through their combined wealth 
of knowledge and dedication, in finalizing this 
report.  They are Julie Casabianca, Wira Dillon, 
Tiyok Prasetyoadi, Bobby Tamaela, Melany Tedja, 
and Fabby Tumiwa.

The Co- Authors and Editor of this report 
especially appreciate the financial support made 
available by the United Kingdom Foreign and 
Commonwealth Office in Jakarta, Indonesia, 
without which the Scoping Study and the 
publication of this Scoping Report is not possible.

Due to the limited availability of time, the Authors 
of this report did not have the chance to meet all 
of the advisors.  It goes without saying, however, 
that the responsibility for the content of this 
Scoping Report remains in the hands of the 
Authors, especially the Editor.

Jakarta, 7 March 2016

Agus P. Sari

Editor

“The main purpose of the 
Scoping Study was to 

assess, from Indonesia’s 
perspective, how climate-
friendly economic growth 

can be beneficial or 
otherwise for Indonesia. 

It is not in any way an 
attempt to impose certain 
developmental paradigm 

into Indonesia.”
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E X E C U T I V E 
S U M M A R Y
Climate friendly economic development may 
bring more positive than negative impacts 
on the economy.  The Paris Twenty-First 
Conference of the Parties (COP21) to the United 
Nations Framework Convention on Climate 
Change (UNFCCC) marks a more universal climate 
agreement, where both developed and developing 
countries contribute to the global actions to 
mitigate climate change through their Intended 
Nationally Determined Contributions (INDCs).1   
In general, the Paris Agreement commits all 
countries, among others, to “[h]olding the increase 
in the global average temperature to well below 
2°C above pre-industrial levels and to pursue 
efforts to limit the temperature increase to 1.5 °C 
above pre-industrial levels …” 

Due to global commitments to limit 
greenhouse gas emissions, massive 
divestments have taken place globally out 
of fossil fuels.  Investment in renewable 
energy, on the other hand, have increased 
rapidly.  In September 2015, individual and 
institutional investors who managed $2.6 
trillion assets divested from fossil fuels.3 Today, 
more investors representing $3.4 trillion assets 
under management have divested.4 Meanwhile 
investment in renewable energy of $270 billion 
in 2014 was six times that of $45 billion in 2004.  
As a result, the world added 143 gigawatts (GW, 
billion watts) of new capacity in 2013.  If this trend 
continues, the capacity of renewable energy will 
increase four times in 2030.  Meanwhile, only 
141 GW of fossil fuel capacity was added in 2013, 
the first time in history that renewable energy 
expansion exceeded that of fossil fuels.5 In 2015, 
investment in renewable energy reached $380 
billion.  About the same amount was divested out 
of fossil fuels.6

THE NEW CLIMATE ECONOMY

The New Climate Economy (NCE) has initiated 
global discourse among economic planners 
on climate change at the highest political 
level.  The key assertion made by the NCE is 
that 2015 has been the year of opportunities.  
The world can alleviate poverty, expand 
prosperity while at the same time provide 
safe climate at the same time.  Technological 
innovation, new economic trends, and new 
political commitments have joined to develop 
new momentum for change.  At the same 
time, the economic costs of utilizing current 
form of fuels have been increasingly obvious, 
even though there has been no adequate 
scale and speed of actions to transform into 
the new climate economy.  The process to 
dissociate carbon from economic growth 
needs to be accelerated.  Meanwhile, the 
Paris Agreement provides a vital foundation to 
develop a low-carbon and more resilient global 
economy, sending clear signal to businesses 
and investors.  The INDCs are ambitious, but 
need to be regarded as the lower limits.  The 
opportunities for partnership can strengthen 
the current momentum.2

The NCE is chaired by Felipe Calderon, former 
President of Mexico, and co-chaired by 
Lord Nicholas Stern.  Sri Mulyani Indrawati, 
Managing Director of the World Bank and 
former Minister of Finance of Indonesia, is a 
member.  

1>> UNFCCC (United Nations Framework Convention on 
Climate Change), 2015.  The Paris Agreement, FCCC/
CP/2015/L.9/Rev.1, Decision -/CP.21.

2>> GCEC (Global Commission on the Economy and Climate), 
2015.  New Climate Economy: Seizing the Global 
Opportunity.  London: Global Commission on the Economy 
and Climate.  See also, additionally, GCEC, 2014.  New 
Climate Economy: Better Growth, Better Climate.  London: 
Global Commission on the Economy and Climate. 

3>> Martin, C., 2015. “Fossil-Fuel Divestment Movement 
Exceeds $2.6 Trillion,” in Bloomberg Business, 22 
September 2015.

4>> www.carbontracker.org.

5>> Randall, T., 2015.  “Fossil Fuels Just Lost the Race Against 
Renewables,” in Bloomberg Business, 15 April 2015. 

6>> www.carbontracker.org.
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Indonesia is at a crossroad, being in a 
challenging economic situation.  If not careful, 
infrastructure development may face the 
risks of stranded assets.  On the one hand, 
Indonesia needs to accelerate infrastructure 
development, in the long-term to provide support 
for growth, and in the short-term to increase 
government spending that can shield the 
economy from slowing down. On the other hand, 
investing in infrastructure development without 
future-proofing may lead to significant risks of 
stranded assets, where investments are made in 
technologies that become obsolete, thus turning 
into liabilities, too early before their productive 
period ends.

Climate change is an important issue for 
Indonesia. Major impacts of climate will affect 
Indonesia.  Among others, they include significant 
reduction of food security, increased water 
scarcity, rising sea level, and increased health 
problems.  The fires partly due to intense El Nino 
in 2015 showed the disastrous risks of increased 
temperature on Indonesia’s forests.  The impacts 
of the fires on food security, health, and the 
overall economy are enormous.7 

Indonesia has strong commitments to contribute 
to global actions to mitigate climate change.  
In 2009, former President Susilo Bambang 
Yudhoyono started with a national commitment 
of reducing emissions by 26 percent below their 
business-as-usual (BAU) projections by 2020 
with Indonesia’s own resources, or 41 percent 
with foreign assistance.  This commitment has 
been enacted domestically.8 Through Indonesia’s 
INDC submission to the UNFCCC, current 
President Joko “Jokowi” Widodo strengthened it to 
reduction of 29 percent below BAU projections 
by 2030, or 41 percent with foreign assistance.9 
These commitments can be the basis for the 
transformation towards climate-friendly economic 
development in Indonesia.

Emissions from the energy sector are expected 
to grow the fastest, increasing its prominence 
in the future. From about 400 million tons 
(Mt) CO2, emissions from the energy sector are 
expected to increase more than three-fold to 
1.4 Gt CO2 in 2030. Land-based emissions from 
agriculture, forestry, land use, peat decomposition, 
and peat fires will continue to be significant, 
however, expected to be about 1 Gt in 2030.

7>> Kartiwa, 2009.  Climate Change and Water Resources in 
Indonesia: Country Report; UNORCID (United Nations 
Office of REDD+ Coordination in Indonesia), 2015. 
Summary of Proceedings: El Nino: Learning from Past 
Experiences to Inform Planning and Response, UNORCID 
Dialogue Series, 7 September 2015, Jakarta.

8>> Presidential Regulation No. 61/2011 on the National Action 
Plan for the Reduction of Emissions of Greenhouse Gases.

9>> Ministry of Environment and Forestry, 2015.  The Intended 
Nationally-Determined Contributions of the Republic of 
Indonesia to the UNFCCC.

Table ES.1: Projections of Indonesia’s business as usual emissions in 2030 
for INDC (Preliminary estimates as of 1 July 2015). Figures are in millions 
of tons of carbon dioxide. Source: http://ranradgrk.bappenas.go.id/RAN-
GRK/beranda/92-bahasa/informasi-sektoral/193-hasil-indc%22, processed.

Emissions

Sector

Industrial process and product use

Energy

Agriculture, forestry, and land use

Peat decomposition

2010 2015 2020 2030

Waste

Peat fires

Sector

44 33 54 86

409 556 8121 ,441

102 131 181 288

336 376 379 432

248 245 253 259

321 294 126 375

1,.460 1,.636 1,.805 2,.881
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Indonesia’s emission reduction targets will limit 
emissions at 1.3 Gt unilaterally or 1 Gt with foreign 
assistance by 2020, and at 2 Gt with its own 
resources or 1.7 Gt with foreign assistance by 
2030. Table 2.4 shows the figures.

2020 2030

BAU

Own Resources

With foreign assistance

1.805 2.881

1.336 2.046

1.065 1.700

At present, Indonesia’s energy system is 
dominated by fossil fuels. Indonesia was the 
largest exporter and the fourth largest producer 
of coal in the world, exporting about 70 percent 
of its 425 million tons of production in 2014.  
Indonesia was also the seventh largest exporter 
of natural gas.  Fossil fuel dominated the primary 
energy supply at about two thirds, with oil 
remaining dominant at 36.2 percent of the total 
primary energy. Indonesia shifted from being a 
net oil-exporting to become a net oil-importing 
country in 2004.10 

Renewable energy resources, on the other 
hand, have been underutilized. Indonesia 
only utilized about six percent of the 200 GW 
potential of renewable energy in the country.11 Out 
of more than 16.5 GW total proven geothermal 
reserve, only 1.3 GW has been utilized.12 Solar 
power potential is about 4.5 – 5.2 kWh/m2/day, 
which means that the entire electricity needs in 
Indonesia could be fulfilled simply by covering 
0.27 percent of the country’s land mass with solar 
panels.13 Assuming only 20 percent penetration 
rate, at least 2,000 megawatts (MW, million watts) 
could be installed in the electricity grid.14 While the 
potential for wind energy is limited, there are still 
some areas in the country where the wind speed 
can reach 4 meters per second.  The estimates 

Table ES.2 : Emission limitations due to commitment to reduce 
emissions by 26 – 41 percent by 2020 and 29 – 41 percent by 2030 
based on adjusted BAU emissions and existing NAMA and INDC 
targets. Note: Figures are in gigatons.  Source: INDC Indonesia, 
processed.

for wind energy is around 9,500 MW, while the 
current installed capacity is only 1.6 MW, mostly 
for experimental and pilot projects.15 The  most 
recent investment agreements totalling $675 
million in August 2015 to build new wind power 
capacity sent a positive signal.16 Meanwhile, 
Indonesia produces 146.7 million tons of residual 
biomass per year, which potentially could be 
used as a feedstock for 50 GW biomass-based 
electricity generation.

The stranded asset risks in Indonesia’s fossil 
fuel sector are real, while renewable energy 
development can help manage the risks. 
The 8.8 billion tons of proven coal reserves in 
Indonesia can potentially emit 25 Gt or more 
of carbon dioxide when burned.  When the 
entire probable reserves are also burned, the 
potential emissions may reach 90 Gt CO2.17 
However, Indonesia’s INDC will limit the amount 
of emissions.  With the limitation of only 1.32 
and 2 Gt CO2 by 2020 and 2030 Indonesia’s 
using own resources, respectively, cumulative 
emissions until 2030 is limited to 26.2 Gt for all 
sectors.  The figures basically show that Indonesia 
has more coal than it can burn.  That means 
that infrastructure investments to burn coal that 
should not be burned will soon become stranded 
assets.  Renewable energy technologies don’t emit 
carbon dioxide, and therefore will not be affected 

10>> International Energy Agency, 2015.  Indonesia 2015: 
Energy Policies Beyond IEA Countries.  Paris: International 
Energy Agency.

11>> Ibid

12>> Asian Development Bank, 2015.   Unleashing The 
Potential for Geothermal in Indonesia.  Manila: Asian 
Development Bank.

13>> World Wide Fund for Nature, 2014.  Solar PV Atlas: Solar 
Power in Harmony with Nature: Towards 100 Percent 
Renewable Energy.  Washington, DC: World Wide Fund 
for Nature.12>> Asian Developme

14>> Strobel, T., 2014. Diesel-Fuel Replacement: Potential 
Analysis for Grid-Connected Photovoltaic-Systems in 
Indonesia.  Jakarta: GIZ and the Ministry of Energy and 
Mineral Resources.

15>> Martosaputro, S., 2013. Wind Energy Potential and 
Development in Indonesia.  Presentation at the APCRES, 
Bali, 30 September – 2 October, 2013.

16>> “UNDP Support Leads to Major Deal to Develop Wind 
Power,” in United Nations Development Program, 19 
August, 2015.

17>> The amounts of proven and probable reserves of coal 
are from Petromindo, 2015.  2014/2015 Indonesian Coal 
Book.  Jakarta: Petromindo.
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by climate policies.  In contrast, it may even be 
promoted.  It will, hence, be able to help manage 
the stranded risks.

Cities are the largest emitters of greenhouse 
gases, with the largest exposure of stranded 
asset risks. Urban areas consume about 80 
percent of the world’s energy and account for 
over two-thirds of energy-related emissions of 
greenhouse gases globally.18  The majority of 
emissions in Indonesia’s urban centers come 
from the transportation sector, followed by 
housing and commercial buildings.  More efficient 
transportation systems, using non-motorized 
vehicles or public transport saves money 
compared to using private vehicles.  Similarly, 
more energy-efficient building also saves money.  
The low (subsidized) price of electricity may be 
the culprit of low efficiency.19 Once cities are 
developed, however, it will be difficult to change 
them.

The most recent forest and peat land fires in 
2015 costed the economy about $16 billion. 
More than 100,000 hotspots were found and 2.6 
million hectares of land, or four and a half times 
the size of Bali, burned between June and October 
2015.20 The fires tripled Indonesia’s annual 
emissions from an initial estimate of 0.76 Gt CO2 
to 2.4 Gt, and catapulted Indonesia to become the 
fourth largest emitter in the world, from previously 
the sixth.21 The economic costs of the fires 
were estimated to be about Rp 221 trillion ($16 
billion), about 2 percent of the country’s income, 
or 10 percent of the state budget.22 This case 
may show that sometimes an activity that gains 
profit through exploitation is not comparable to 
the even higher costs incurred by the ecological 
disasters it contributes to cause.

REDD+ shows that forests are more valuable 
standing than cut. The concept of “reducing 
emissions from deforestation and forest 
degradation in developing countries; and the 
role of conservation, sustainable management 
of forests and enhancement of forest carbon 
stocks in developing countries” is commonly 
known as REDD+.23 Not only has Indonesia 
hosted the most capacity building, readiness, and 

demonstration activities in the world,24  it also has 
received the largest portion of REDD+ funding.25 
REDD+, despite its glacial development, shifts the 
paradigm that forests are more valuable standing 
than cut through the valuation of their ecosystem 
services including as carbon sequester and 
storage.

The moratorium of new licenses have 
contributed to the improvement of forest 
governance.  As a tool to effectively monitor the 
progress of the moratorium, the Indicative Map of 
the Postponement of New Licenses (Peta Indikasi 
Penundaan Ijin Baru, PIPIB), or better known as 
the Moratorium Map is created and updated every 
six month.  The mapping effort gave rise to the 
One Map Policy, which leads to other initiatives 
such as One National Geoportal integration, 
One Geospatial Information Database, One 
Reference Map, and One Licensing Information.  
The program improved the documentation and 
compliance processes related to permits and 
requirements attached to the licenses.

Palm oil used to be the culprit of deforestation.  
But better productivity will allow for increased 
production without the need to expand from 
existing oil palm plantations. There is ample 
room for the palm oil industry in Indonesia to 

18>> GCEC, 2014, op cit.; GCEC, 2015, op cit.

19>> Strobel, T., 2014, op cit.

20>> Global Fire Emissions Database: http://www.
globalfiredata.org/index.html.

21>> Harris, N., et al., 2015, With Latest Fires Crisis, Indonesia 
Surpasses Russia as World’s Fourth Largest Emitter.  
Washington, DC: World Resources Institute.

22>> World Bank, 2015, Indonesia Economic Quarterly: 
Reforming Amid Uncertainty, Desember 2015.

23>> UNFCCC, 2007.  Decision 2/CP.13. Reducing emissions 
from deforestation in developing countries: approaches to 
stimulate action.  FCCC/CP/2007/6/Add.1, pp. 8-11.

24>> Cerbu, G. A., B. M. Swallow, and D. Y. Thompson. 
2010. Locating REDD: “A Global Survey and Analysis 
of REDD Readiness and Demonstration Activities”, in 
Environmental Science Policy, pp. 2:1–13.

25>> Simula, M. 2010.  Analysis of REDD+ Financing Gaps and 
Overlaps.  Geneve: REDD+ Partnership.
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become more efficient and productive.  With 
increased productivity, Indonesia can achieve the 
20 million tons of crude palm oil (CPO) production 
target by 2020 from existing plantations without 
expanding.  The least productive among the 
palm oil plantations are the smallholders.  If the 
productivity of smallholders can be increased to 
the level of the large plantations at 3.6 – 3.9 t/h, 
then the smallholders can produce between 41.2 
and 44.6 million tons of CPO from the 11.4 million 
ha of plantations they currently have.26

Additional financial availability is needed to 
push for climate-friendly economic growth. 
About $1 trillion is required annually to address 
the challenges of climate financing.27 In 2013, 
about $331 billion was made available to finance 
low-carbon development per year, 58 percent of 
which was through public funding and the rest 
through the private sector.28 In Indonesia, existing 
estimates of financial needs for a climate-friendly 
economic growth range between $1 billion and 
$20 billion.29 In 2011, about Rp 8.377 trillion 
($951 million in 2011 exchange rate) of climate 
financing was disbursed in Indonesia. Two-thirds 
of this was from domestic sources, while the rest 
came from international funding. The amount only 
represented 23 percent of the total requirements 
for climate financing.30

Climate-friendly economic growth is efficient 
and productive economic growth. More work 
needs to be done to determine the risks of 
stranded assets, especially in the energy sector, 
and to devise strategies to manage such risks. A 

renewable energy system is an energy system with 
the lowest risk of stranded assets, with additional 
benefits including enhancing energy resilience and 
lowering costs in the long run. Energy efficiency 
will increase economic competitiveness. Even 
more work needs to be done in determining the 
role of cities in Indonesia in the national emissions 
and in turn in lowering urban-related emissions.  
Climate-friendly cities are efficient cities. In the 
land-based sectors, forestry and peatland will 
continue to contribute significantly to the total 
emissions.  How productivity can be significantly 
improved needs more work.  Better landscape 
management will avoid expensive disasters such 
as forest and peatland fires. Better landscape 
management will also generate positive social, 
economic, and financial impacts. Increased 
agricultural and estate crop plantations will boost 
economic growth while reducing pressures on 
forested landscapes. In a strategic economic 
situation like now, investing in climate-friendly 
infrastructure will ensure efficient and sustainable 
infrastructure.

26>> The data of productivity is from Central Statistics Agency, 
2015.  Indonesian Palm Oil Statistics 2014.  Jakarta: 
Central Statistics Agency.

27>> World Bank, 2014.  Climate Finance is Flowing, But It Isn’t 
Enough Yet.  Washington, DC: World Bank.

28>> CPI (Climate Policy Initiative), 2014.  The Global 
Landscape of Climate Finance.  Venice: Climate Policy 
Initiative.

29>> GIZ, 2013.  Status of Climate Finance in Indonesia: 
Country Assessment Report.  Jakarta: GIZ.

30>> CPI, 2014, op cit.
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INTRODUCTION AND 
BACKGROUND
Will a climate-friendly development path bring 
positive or negative impacts on developing 
countries such as Indonesia?  Should Indonesia, 
with its developmental priority, embark on 
development options that are more climate 
friendly?  Are there really conflicts between 
climate mitigation and development priorities?  
Or are there actually overlaps?  These are 
classic questions that have always been asked 
by developing countries: the classic tug of war 
between environmental and developmental 
interests.  Often, developing countries use 

development as a reason to argue against taking 
actions on climate change.

The Paris Agreement, the result of the 21st 
Conference of the Parties (COP21) of the 
United Nations Framework Convention on 
Climate Change (UNFCCC) in Paris, France, in 
December 2015, departed from the classic 
division of the world between developed and 
developing countries.  Through the Intended 
Nationally-Determined Contributions (INDCs) —
commitments of all countries to reduce emissions- 
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“There are prominent risks 
for stranded assets in today’s 
choices of infrastructure 
investment.”

1>> World Bank, 2014. Development Policy Review 2014: 
Indonesia: Avoiding the Trap.  Jakarta: World Bank;

2>> Oberman, R., R. Dobbs, A. Budiman, F. Thompson, and 
M. Rosse, 2012. The Archipelago Economy: Unleashing 
Indonesia’s Potential. Jakarta: McKinsey Global Institute; 
Bisara, D., “Indonesia’s Economy to Be in World’s Top 
Six in 2030: Standard Chartered,” in The Jakarta Globe, 

27 November 2011; “Indonesia one of world’s 5 largest 
economies by 2030: PwC,” in The Jakarta Post, 18 Maret 
2015.

the agreement allows for universal participation 
of all countries to limit their emissions.  This also 
shows that developing countries have come to 
realize the futility of the apparent conflict between 
climate action and development. The INDCs of all 
countries are based on domestic actions that the 
countries deem appropriate.

Among the key concepts and strategies to 
promote global economic transformation towards 
one that is climate friendly, there is the New 
Climate Economy (NCE). The approach by the 
NCE to initiate discourse about climate change 
among global economic planners is interesting 
and potentially effective. This Scoping Report is 
an attempt to assess the context of the NCE in 
Indonesian development, from Indonesia’s point 
of view. The assessment is basically an attempt 
to answer this question: whether NCE, or climate-
friendly economic development in general, 
is an opportunity or a threat to Indonesia’s 
development.

INDONESIA AT A 
CROSSROADS
Indonesia is currently at a crossroads. Having 
survived the Asian financial crisis in 1997-1998 
and returned to democracy, Indonesia has 
shown impressive social and economic progress, 
with average economic growth of 5.7 percent 
between 2003 and 2012. The growth contributed 
to Indonesia’s “graduation” to a middle-income 
country1 and to reducing the poverty rate from 
24 percent to 12 percent in the period of 1999 – 
2012. there has been projections that Indonesia 
will become the world’s seventh, sixth, or even fifth 
largest economy by 2030.2

But Indonesia is facing a puzzling a economic 
threat. The year-on-year growth in the first 
quarter of 2015 has slowed down considerably to 
4.7 percent — the lowest in the five-year period. 
Many factors have contributed.
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to this, including the slowing down of the global 
economy and the government’s transition 
after the Presidential election in 2014.  The 
development of immature policies in the short 
term will affect economic growth in the long term 3

The government has taken the right steps in 
accelerating its spending and investing heavily 
in infrastructure development. To shield 
Indonesia from further slowdown, government’s 
investment and spending needs to be accelerated. 
A key sector that is being pushed is infrastructure, 
notably that of energy.

Still, the risks of stranded assets remain 
prominent, however good the infrastructure 
investment policy is. Stranded assets are 
those which are currently developed with a 
extended productive timeframe, i.e. 50 years or 
more, but will become obsolete long before the 
productive time ends, due to better and cheaper 
technologies or policy limitations to use such 
assets in the future. Global annual stranded assets 
in the agricultural sector have reached about 
$11.2 trillion, while in the energy sector, stranded 
assets in the form of fossil fuel technologies have 
reached at least $21 trillion. 4 Stranded assets risks 
could be minimized when a thorough assessment 
is conducted and technologies that have the least 
risks are selected.

“Choosing a direction for 
growth that is climate-friendly 
is an opportunity to choose 
a direction for growth that is 
efficient and productive.”

DEFINITION OF STRANDED ASSETS

Stranded assets refer to assets that are not 
sustainable, such as fossil fuel-based power 
generation facilities. They suffer from early 
write off, downward revaluation, or are even 
converted into liabilities.5  It also refers to 
”investments which at some point prior to 
the end of their economic life ... are no longer 
able to earn an economic return as a result 
of changes in the market and regulatory 
environment”.6 Stranded asset risks may be 
caused by three forces, namely regulation, 
market forces, and sociopolitical pressures.7

“Awareness of the risks of 
stranded assets have pushed 
massive divestments out 
of fossil fuel financing by 
investors that manage $3.4 
trillion of assets today.”

3>> World Bank, 2015.  Indonesia Economic Quarterly: Slowing 
Down, July 2015. Jakarta: World Bank.

4>> Carlisle, S., 2015. Investing Responsibly: Managing the 
Risks of Stranded Fossil Fuel Assets.  London: Newton 
Capital Management.

5>> Caldecott, B., et. al., 2013.  Stranded Asset.  Oxford: 
Oxford University Smith School of Enterprise and the 
Environment.

6>> IEA (International Energy Agency), 2015.  Indonesia 2015: 
Energy Policies Beyond IEA Countries.  Paris: International 
Energy Agency.

7>> Generation Foundation, 2013.  Stranded Carbon Assets 
Why and How Carbon Risks Should Be Incorporated in 
Investment Analysis. London: Generation Foundation.

8>> Among others, Martin, C., 2015, “Fossil-Fuel Divestment 
Movement Exceeds $2.6 Trillion,”, in BloombergBusiness, 

22 September 2015; Carrington, D., and E. Howard, 
2015, “Institutions Worth $2.6 Trillion Have Now Pulled 
Investments Out of Fossil Fuels,” in The Guardian, 22 
September 2015; and Visser, N., 2015, “The World Has 
Pledged To Divest $2.6 Trillion From Fossil Fuels,” in 
Huffington Post, 22 September 2015.  More investors have 
joined since September 2015, and the total of assets under 
management by these investors have reached $3.4 trillion 
today, with total divestment out of fossil fuels at $380 
billion throughout 2015 as reported by the Carbon Tracker 
Initiative (www.carbontracker.org)

Massive divestments out of the fossil fuel 
sector globally increase the prominence of 
the stranded asset risks. In September 2015, 
alongside the Climate Week events in New York, 
investors, financial institutions, pension funds, 
insurance companies, academic institutions, 
religious institutions, philanthropic organizations, 
and even individuals that collectively managed 
about $2.6 trillion of fossil fuel assets announced 
massive divestment from the commodities, 
particularly from coal and oil. More institutions 
have joined the divestment rally at the time of the 
writing of this report. By February 2016, investors 
that manage more than $3.4 trillion assets in total 
joined the divestment movement, a significant 
increase from $2.6 trillion several months earlier.8



http://www.wearepowershift.org/campaigns/divest
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dioxide is measured by parts per million (ppm), 
and the pre-industrial concentration, in the 
1850s, was estimated to be 275 ppm. Since then, 
this measurement has been rising steadily as 
more emissions are released to the atmosphere. 
Scientists agreed that the carbon dioxide 
concentration broke the threshold of 400 ppm 
for the entire month of March 2015 in all parts of 
the world for the first time ever. Although by itself 
this has no meaning, the current concentration of 
carbon dioxide shows a runaway increasing trend 
of emissions. The next psychological limit of 450 
ppm, which is double the concentration from the 
pre-industrial level, appears more likely than ever 
to pass in the near future.

For the first time ever, the world has 
recognized climate change as a serious 
global problem, and has universally accepted 
the common responsibility to act. The 21st 
Conference of the Parties (COP21) of the United 
Nations Framework Convention on Climate 
Change (UNFCCC) in Paris closed with encouraging 

Increased awareness of climate change and the 
necessity to cut the burning of fossil fuels and 
increase the utilization of renewable energy are 
some of the reasons behind the movement to 
divest from fossil fuels. There is also increased 
awareness that renewable energy technologies 
have matured and become cheaper, and more 
people were becoming wary of the risks of 
stranded assets at the global level.

CLIMATE CHANGE :    
A GLOBAL CHALLENGE
Climate change is possibly the most 
challenging environmental and development 
problem of the century. Following the invention 
of the steam engine in the mid-18th century, 
industrial revolution started and the use of 
fossil fuels for energy intensified, increasing the 
release of greenhouse gases to the atmosphere. 
The concentration of greenhouse gases in 
the atmosphere traps heat from the sun in a 
phenomenon called the greenhouse effect. In 
normal conditions, the greenhouse effect is 
necessary to keep Earth’s temperature warm 
enough to allow life as we know it to exist. 
However, massive amounts of emissions due to 
human activities, such as the use of fossil fuels 
and deforestation, increased the concentration of 
greenhouse gases to unprecedented levels, and 
with it, global warming and climate change.

The psychological threshold of the 
atmospheric concentration of carbon dioxide 
of 400 parts per million (ppm) was reached 
in March 2015. The concentration of carbon 

The world agrees to “holding 
the increase in the global 
average temperature to well 
below 2°C above pre-industrial 
levels and pursuing efforts to 
limit the temperature increase 
to 1.5°C above pre-industrial 
levels”



Figure 1.1. Monthly average concentration of greenhouse gases around the world.       
Source: NOAA (National Oceanic and Atmospheric Administration), Earth System Research Laboratory, Global Monitoring Division.  
http://www.esrl.noaa.gov/gmd/ccgg/trends/global.html
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results. For the first time ever, all countries — 
not only the developed countries as in the 1997 
Kyoto Protocol — have stated their commitments 
to reduce emissions through the Intended 
Nationally-Determined Contributions (INDCs). They 
also agreed on limiting the increase of average 
global temperature: “holding the increase in the 
global average temperature to well below 2°C 
above pre-industrial levels and pursuing efforts to 
limit the temperature increase to 1.5°C above pre-
industrial levels.”9

The world also recognizes that emission reduction 
commitments as presented in the current INDCs 
are not sufficient to achieve the target to limit 
temperature increase. To achieve the target to 
limit the temperature increase not to exceed 2°C, 
emissions need to be limited at 40 gigatons CO2 
equivalent (Gt CO2e) by 2030. As of 24 November 
2015, 149 INDCs representing 176 countries 
and 95.4 percent global emissions had been 
submitted to the UNFCCC with commitments to 
limit global emissions at 56.2 Gt CO2e by 2030. 
Therefore, more efforts are needed to if the world 
is to reach its target to limit the temperature 
increase to 2°C and even more is needed to keep 
the temperature increase to close to 1.5°C.10

10>> ibid.

11>> UNFCCC,2009.  Copenhagen Accord, Decision -/CP15, 
18 December 2009.

9>> UNFCCC (United Nations Framework Convention on 
Climate Change), 2015.  Adoption of the Paris Agreement, 
Proposal by the President, Draft Decision -/CP.21, FCCC/
CP/2015/L.9/Rev.1, 12 December 2015.

The 1.5°C target was agreed upon as 2°C was 
still considered risky. Vulnerable countries, 
such as the small island states, have criticized the 
agreement to limit temperature increase at 2°C. 
For them, this is an issue of survival, as an increase 
of 2°C will mean complete inundation for some of 
them as sea level rises. Indeed, the agreement for 
a 2°C limit is a political agreement. Most scientists 
support the target, although some are concerned 
of the risk of disastrous impacts that even a 2°C 
increase will bring, while others believe that it 
is already too late to reach that target. Most, 
nevertheless, agree that it is not the precision that 
matters, but that policy makers are provided with 
a meaningful target.11

THE RISKS OF STRANDED 
ASSETS DUE TO 
WORLDWIDE LIMITATION 
OF EMISSIONS
Limiting the increase of temperature to 1.5oC 
practically allows no more burning of fossil 
fuels, deforestation, or peatland degradation 
today. Studies show that to have a 50 percent 
probability of limiting the temperature increase 
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to not exceeding 2°C means the world only has a 
carbon budget of around 1,057 Gt CO2 between 
now and 2050 and 475 Gt CO2 between 2050 
and 2100. Raising the probability to 80 percent 
will shrink the carbon budget to 900 Gt CO2 by 
2050 and 75 Gt CO2 between 2050 and 2100. 
The application of carbon capture and storage 
technology (CCS, a man-made geological storage 
of captured emissions) will only increase the 
carbon budget by about 125 Gt CO2 — not too 
significant.13

The carbon budgets for keeping the temperature 
increase at a maximum of 1.5°C above the pre-
industrial level are much smaller (see Table 1.1). 
Importantly, if the world wants to have an 80 
percent probability of reaching this target, the 
carbon budget is zero, i.e. no more carbon dioxide 
can be released to the atmosphere starting today. 
This means a revolutionary transformation of 

Figure 1.2. Greenhouse gas emissions in billion metric tons of carbon dioxide equivalent and projections based on three scenarios, 
including the 2°C scenario. Source: PBL Netherlands Environmental Assessment Agency.

12>> Naik, G., 2015.  “Scientists Dispute 2-Degree Model 
Guiding Climate Talks,” in The Wallstreet Journal, 29 
November 2015.

13>> CTI (Carbon Tracker Initiative), 2015.  Unburnable 
Carbon 2013: Wasted Capital and Stranded Assets. 
London: Carbon Tracker Initiative and The Grantham 
Research Institute, London School of Economics and 
Political Science.  The large uncertainty is due to different 
sensitivity between atmospheric concentration of 
greenhouse gases and the resulting increase in average 
temperature renders the scientists to use “probability,” 
usually 50 and 80 percent

“Emission reduction 
commitments as contained in 
the whole INDCs (by November 
14, 2015) only cover about half 
of the required reductions 
to limit the increase of 
temperature of the Earth at 
1.5°C.”

“deep cuts in global emissions 
are required according to 
science … to hold the increase 
in global temperature below 2 
degrees Celsius.” – Copenhagen 
Accord”

- Copenhagen Accord 2009”12

the energy system towards using 100 percent 
renewable energy needs to start today.

But there is still an enormous amount of fossil 
fuel reserves that are yet to be extracted. The 
majority of these reserves need to remain 
in the ground, and not be burned. Existing 
reserves of fossil fuels are estimated to have 
the potential to emit about 2,860 Gt CO2 when 
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“The 1.5°C target practically 
allows no more burning of 
fossil fuels and no more 
deforestation and peat 
degradation starting today.”

burned, which will raise the temperature by more 
than 4°C. Governments control about 90 percent 
of the oil and gas reserves and 60 percent of coal 
reserves. State-owned oil companies, however, 
only control about 60 percent of oil production 
and less than half of gas production.14

Investments in the exploration and exploitation of 
fossil fuels, however, are enormous. Two hundred 
prominent oil, gas, and mining companies 
allocated as much as $674 billion globally in 2014 
to seek and develop more reserves and new ways 
to exploit them. Following the prevailing trends, 
about $6 trillion are to be invested in unburnable 
fossil fuels. The collective value of these 200 
companies is about $4 trillion with a total debt of 
about $1.5 trillion. HSBC suggested that a low-
emission scenario translates into a reduction of 
value by 40 to 60 percent to reflect the stranded 
asset risks of these companies.15

Table 1.1: Carbon budget for the two half-centuries until 2100 to keep the increase of average temperatures below 1.5 and 2°C.  
Note: figures are in billion tons of carbon dioxide (Gt CO2).  Only carbon dioxide is considered in the carbon budget, and not carbon 
dioxide equivalent of all greenhouse gases. Source: Carbon Tracker Initiative, 2015.  See footnote 15.

Meanwhile, investments in non-fossil fuel 
technologies may be a good opportunity to reduce 
dependence on fossil fuels, and to hedge existing 
exposure to the stranded assets in the fossil fuel 
investments. Renewable energy technologies 
have matured and become cheaper. Investment 
to develop renewable energy has increased 
considerably and rapidly in the past decade, 
exceeding investments in coal and nuclear. Total 
investment of $380 billion in renewable energy in 
201516  was 40 percent higher than that of $270 
billion in 2014 and more than eight fold the $45 
billion invested in renewable energy in 2004. 
Almost half of the investments were made in 
developing countries in recent years, compared 
with about 30 percent in 2004. More than 60 
percent of the investments were in solar, while 35 
percent were in wind technologies. The remaining 

14>> International Energy Agency, 2015, op cit.

15>> CTI, 2015.op cit.

16>> www.carbontracker.org

“To have an 80 percent 
probability to limit the increase 
of average temperature of the 
Earth at 1.5°C, no more fossil 
fuels can be exploited and 
burned. All of the reserves need 
to stay in the ground.”
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Figure 1.3: Investment in “clean” energy has exceeded that in fossil fuels. Source: Randall, T., 2015 (see footnote 18).

investments were in other new technologies, 
such as solid and liquid biomass, hydro, and 
geothermal. As a result, in 2013, the world saw a 
bigger increase of capacity in renewable energy, 
which recorded 143 gigawatts (GW), than in fossil 
energy, which had 141 GW capacity increase. 
If this trend continues, additional capacity of 
renewable energy may quadruple by 2030.17 

The price of renewable energy has also declined. 
The prices of solar and wind energy technologies 
have continued to slide and they are today 
increasingly competitive compared with fossil 

fuels. This is especially true in Europe where 
the price of fossil-based energy is high. In some 
countries, the price of solar-based electricity has 
even outcompeted power generated from  
coal.18  Current drops in the price of oil may  
tip this balance. 

17>> Randall, T., 2015, “Fossil Fuels Just Lost the Race Against 
Renewables,” in Bloomberg Business, 15 April 2015.

18>> “Wind and Solar Boost Cost-Competitiveness Versus 
Fossil Fuels,” in Bloomberg New Energy Finance, 5 
Oktober 2015.
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INDONESIA AND CLIMATE CHANGE

CLIMATE CHANGE WILL 
AFFECT INDONESIA 
The impacts of climate change will be 
expensive, notably due to the threats they 
pose to food security. Climate change poses 
a significant threat to Indonesia’s food security 
due to changing weather patterns and hydrologic 
cycle, reduced agricultural productivity, increased 
sea level, and increased prevalence of agricultural 
problems. 

The current event of El Niño can serve as an 
example of how temperature increase caused by 
climate change could disrupt food security.19  In 
Indonesia, 80 percent of water demand comes 
from the agriculture sector.20 Rising sea level will 
increase salt content in fresh water, including 
for potable water and water for agriculture 
and aquaculture.21 Prolonged dry seasons will 
contribute to water scarcity and potentially raise 
the price of clean water, contributing to the 
potential breakdown of the support systems for 
food production in the country.

“The impacts of 
climate change will 
be expensive, notably 
due to the threats they 
pose to food security.”

19>> UNORCID (United Nations Office of REDD+ Coordination 
in Indonesia), 2015. Summary of Proceedings: El Niño: 
Learning from Past Experiences to Inform Planning and 
Response. UNORCID Dialog Series, 7 September 2015, 
Jakarta.

20>> Ibid

21>> Kartiwa, 2009. Climate Change and Water Resources in 
Indonesia: Country Report; IFAD paper http://www.ifad.
org/events/apr09/impact/se_asia.pdf.



Sector

Forestry and land use

Waste management

Agriculture

Industry

Unilateral 
(26%)

With Assistance
(41%) Action Plan Responsible Institution

Energy and transport

Total

0.672 1.039

0.048 0.078

0.038 0.056

0.008 0.011

0.001 0.005

0.767 1.189

Forest fire management; water  
management; forest and land 
rehabilitation; industrial area;  
social forestry; addressing illegal  
logging; prevention of deforesta-
tion; and community empower-
ment.

Ministries of environment and 
Forestry; Public Works; Agricul-
ture

Waste management; reduce,  
reuse, recycle program; integrat-
ed urban waste water manage-
ment.

Ministries of Public Works; 
Environment and Forestry.  

Development and utilization of  
biofuels; high-efficiency combus-
tion engines; transport demand 
management; improvement of 
the quality of public transport 
and road systems; demand side 
management; energy efficiency;  
development of renewable 
energy system.

Ministries of Transportation;  
Energy and Mineral Resources; 
Public Works; Environment and 
Forestry.  

Introduction of low-emission rice 
paddy varieties; utilization of  
organic fertilizers.

Ministries of Agriculture; 
Environment and Forestry; 
Public Works.

Energy efficiency, utilization of  
renewable energy sources and 
technologies, etc.

Industry; Environment and 
Forestry.  
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INDONESIA’S 
COMMITMENTS TO 
MITIGATE CLIMATE CHANGE
Commitments to contribute meaningfully 
to global efforts to mitigate climate change 
are not new for Indonesia. Former President 
Yudhoyono started with a commitment to 
cut emissions by 26 percent below otherwise 
business-as-usual (BAU) trajectory by 2020 
using Indonesia’s own resources, which could 
be increased to 41 percent with foreign financial 
assistance. This commitment was reflected in the 
Presidential Regulation (PR) No. 61/2011 on the 
National Action Plan for Reducing Greenhouse 
Gas Emissions (Rencana Aksi Nasional Penurunan 
Gas-Gas Rumah Kaca, known for its abbreviation 

RAN-GRK). At the time, Indonesia’s quantitative 
emission reduction commitment was the first from 
a developing country — hence considered the 
most progressive — in the world.

Later on, President Joko Widodo continued and 
strengthened Yudhoyono’s national commitment 
by committing to further reduction of emissions 
by 29 percent from business as usual scenario 
by 2030 and 41 percent with financial assistance 
from abroad. This commitment submitted to the 
UNFCCC as Indonesia’s Intentional Nationally-
Determined Contribution (INDC). Climate actions 
have also been included in the Mid-term National 
Development Plan of 2014 – 2019.

RAN-GRK is the basis for Indonesia’s Nationally 
Appropriate Mitigation Action. The voluntary 

Table 2.1: Emission reductions by sectors under the National Action Plan for Reducing Greenhouse Gas Emissions (RAN-GRK). Note: 
In this table, the Ministry of Environment and the Ministry of Forestry are both mentioned as the Ministry of Environment and Forestry 
as they were merged in 2014. Source: Presidential Regulation No. 61/2011 on National Action Plan for Reducing Greenhouse Gas 
Emissions.
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22>> UNFCCC, 2008.  Bali Action Plan, Decision 1/CP13, 
FCCC/CP/2007/6/Add.1, 14 March 2008; Sharma, S. 
and Desgain, D. (2013). Understanding the Concept of 
Nationally Appropriate Mitigation Action. Denmark: UNEP.

23>> Ministry of Environment (MOE), 2010. Indonesia Second 
National Communication under the UNFCCC.  Jakarta: 
Ministry of Environment; Presidential Regulation No. 
61/2011 on the National Action Plan for Reducing 
Greenhouse Gas Emissions. After 2014, the Ministries 
of Environment and of Forestry, along with the 

commitment to cut emissions by between 26 
and 41 percent from BAU level and planned 
actions under the RAN-GRK were reformulated 
as Indonesia’s Nationally Appropriate Mitigation 
Action (NAMA) submission to the UNFCCC in 
January 2010. NAMA is a concept coined at COP13 
in Bali in 2007, which stated that “nationally 
appropriate mitigation actions by developing 
country Parties in the context of sustainable 
development, supported and enabled by 
technology, financing and capacity-building, in a 
measurable, reportable and verifiable manner.” 
22 COP15 and COP16 clarified that NAMAs could 
be supported by both international and domestic 
financial resources. 

COP decisions also stated that NAMAs need 
to comply with internationally-adopted 
measurement, reporting, and verification 
(MRV) systems. In 2011, the National System 
for Greenhouse Gas Emissions Inventory was 
established in the Ministry of Environment 
(currently Ministry of Environment and Forestry). 
The following year, Indonesia’s MRV system for 
climate change mitigation actions was developed 
with the inputs from relevant ministries and 
regional governments.

In RAN-GRK, land use, forestry, and peat are 
key sectors in emissions reduction, but the 
energy sector will catch up quickly. The Second 
National Communication from Indonesia to the 
UNFCCC, developed based on RAN-GRK, shows 
that 90 percent of the emissions reduction is 
aimed to occur in land use and forestry sectors 
and peatland, which are expected to contribute 
two-thirds of Indonesia’s total emissions in 2020, 
followed by the energy sector.23 Under the INDC 
submitted in 2015, however, the energy sector 
is expected to contribute about half of the total 
emissions by 2030, signaling that emission 
reduction efforts need to shift from land-based to 
energy sectors.24

As a follow up, 33 out of 34 provincial 
governments in Indonesia developed the 
Regional Action Plan for Reducing Greenhouse 
Gas Emissions (Rencana Aksi Daerah untuk 
Penurunan Emisi Gas-Gas Rumah Kaca, RAD-GRK), 
and submitted them to National Development 
Planning Agency (Bappenas). Presidential 
Regulation No. 61/2011 appointed Bappenas as 
the Secretariat of the RAN-GRK and its regional 
components.25

To formulate its INDC, Indonesia reassessed its 
emissions projection that formed the basis for 
the BAU emissions. RAN-GRK established that 
out of the 2.9 Gt CO2 in 2020, emissions will be 
cut by 0.767 Gt (26 percent) using Indonesia’s own 
resources or up to 1.189 Gt when foreign financial 
assistance is made available (see Table 2.1). Land 
use, forestry, and peat land sectors will contribute 
the bulk of the emission reductions, representing 
88 percent in total. In the development of its INDC, 
which presented an opportunity for developing 
countries to contribute to the global efforts to 
mitigate climate change beyond 2020, Indonesia 
reassessed and adjusted projections in RAN-GRK.  
As assessed below, the adjustments have brought 
down the emissions limitation in 2020 and 2030, 
making the actual targets become more stringent.  

The reassessment for INDC, implemented 
from January to August 2015, was strategic 
as it allowed Indonesia to better evaluate the 
impacts of different emission reduction scenarios 
on economic growth.26 The process used 
system dynamics to develop basic scenarios 
for the business-as-usual projections in the 
period of 2010 – 2045. Different scenarios were 
developed to reflect the impacts of different policy 
interventions on emission reduction potential. 
Throughout the process, all stakeholders, 
including relevant ministries, regional 
governments, and representatives from the

REDD+ Agency and the National Council on Climate 
Change, have been merged to become the Ministry of 
Environment and Forestry.

24>> Ministry of Environment and Forestry, 2015.  The Intended 
Nationally-Determined Contributions of the Republic 
of Indonesia to the UNFCCC. Jakarta: Ministry of 
Environment and Forestry.

25>> Presidential Regulation No. 61/2011 on National Action 
Plan for the Reduction of Emissions of Greenhouse Gases.

26>> Darajati, W. (2015). Indonesia INDC: Approach and 
Challenges. Presentation at UNORCID Dialogue Series: 
“Climate Change and REDD+ in the National Medium-
Term Development Plan”, 9 March 2015. 



Emissions in 2010 Emissions in 2020

Sector

Industrial process and product use

Energy

Agriculture, forestry, and land use

Peat decomposition

Waste

Peat fires

Sector

SNC

52,850

476,994

194,365

338,895

974,227

468,286

2,505,617

Adjusted

37,749

414,786

108,156

339,804

245,411

314,467

1,460,373

SNC

62,117

1,001,093

250,231

192,883

974,227

468,286

2,948,787

Ajusted

47,876

806,081

182,027

379,803

251,093

137,171

1,804,051
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private sector and the civil society were asked to 
contribute and provide inputs and comments.

The reassessment adjusted emission reduction 
commitments to more stringent levels. From 
the original estimates of 2.5 Gt and 2.9 Gt total 
emissions in 2010 and 2020, respectively, the 
reassessment process adjusted them to only 1.5 
Gt and 1.8 Gt, respectively. The most significant 
adjustment was made to the estimate for 
emissions from peat decomposition, which was 
adjusted downward by about 70 percent. This 
means that emissions from agriculture, forestry, 
land use, and peatland no longer dominate total 
emissions as initially estimated. The significant 
reduction of projected emissions in 2020 and 
2030 in the process of the formulation of 
Indonesia’s INDC may stem from the exclusion of 
the “naturally-caused” emissions such as forest 
and peat fires. That said, the INDC asserts that 
in 2030, emissions from land-based sectors 
will be comparable with the energy sector. The 
reassessment also projected the BAU emissions 
amounting to 2.9 Gt in 2030, with energy sector 
contributing 1.4 Gt, or about half and becoming 
the dominant sector, compared with 1 Gt from 
the agriculture, forestry, land use, and peat land 
sectors. Table 2.3 below shows the new BAU 
emission estimates that were used in the INDC.27

The reassessment process also evaluated 
potential integrated multi-sectoral impacts of 
climate policy options until 2020 for the National 
Medium-Term Development Plan (RPJMN) and 
beyond 2020 for INDC. A comprehensive package 
of policy interventions to achieve the targets for 

Table 2.2: The comparison between the old and new assumptions for BAU emissions. Note: preliminary figures as of 1 July 2015. 
Figures are in thousand of tons of carbon dioxide (CO2).  SNC is Second National Communication. Source: http://ranradgrk.bappenas.
go.id/RAN-GRK/beranda/92-bahasa/informasi-sektoral/193-hasil-indc%22

27>> It is unfortunate that soon after these figures were 
publicized, one of the worst forest and land fires 
happened in Indonesia.  The fires that happened in the 
period of June – October 2015 added Indonesian total 
emissions by 1.6 Gt, bringing Indonesia to become the 
fourth largest world emitter of greenhouse gases (from 
originally the sixth). Harris, N., et. al. 2015.  With Latest 
Fires Crisis, Indonesia Surpasses Russia as World’s Fourth-
Largest Emitter.  Washington, DC: World Resources 
Institute. 

28>> Darajati, W. (2015). Indonesia INDC: Approach and 
Challenges. Presentation at UNORCID Dialogue Series: 
“Climate Change and REDD+ in the National Medium-
Term Development Plan”, 9 March 2015, and Medrilzam. 
(2015). Indonesia: Update on Intended Nationally 
Determined Contribution (INDC). Presented at the 24th 
Asia-Pacific Seminar on Climate Change on Intended 
Nationally Determined Contributions (INDCs) Bangkok, 
29-30 June 2015.

2020 (NAMA) and 2030 (INDC) were developed 
while ensuring that climate policies were 
mainstreamed into national development plans 
beyond 2020.28

From the BAU emission estimates above, emission 
reduction commitments will limit Indonesia’s 

2020 2030

BAU

Own Resources

With foreign assistance

1.805 2.881

1.336 2.046

1.065 1.700

Table 2.3: Emission limitations due to commitment to reduce 
emissions by 26 – 41 percent by 2020 and 29 – 41 percent by 
2030 based on adjusted BAU emissions and existing NAMA 
and INDC targets. Note: Figures are in gigatons.  Source: INDC 
Indonesia, processed
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emissions at 1.3 Gt unilaterally or 1 Gt with 
foreign assistance by 2020, and at 2 Gt with own 
resources or 1.7 Gt with foreign assistance by 

2030.

CLIMATE CHANGE AND 
DEVELOPMENT  
Indonesia’s emission reduction commitments 
are in line with current President Joko 
Widodo’s vision of Nawacita and Trisakti. The 
objectives of emission reductions are in line with 
President Jokowi’s vision of “development for 
the people” and the green economy approach 
as stipulated in the National Medium-Term 
Development Plan (RPJMN) 2015 – 2019. 
Protection of the environment through the 
conservation of natural resources (including 
forests and energy), efficient transportation, 
and effective waste management are important 
to achieve the emission cut targets. Mitigating 
climate change also plays a key role in promoting 
sustainable economic growth, enhancing 
prosperity, improving health, and alleviating 
poverty. Climate resilience is closely related 
with food, water, and energy security, as well 
as disaster management capacity — all of the 
prerequisites for sustainable development.

RPJMN 2015-2019 was based on the Nawacita, or 
Nine Priority Agenda, which includes improving 
the quality of life for all Indonesians, improving 
productivity and global competitiveness, fostering 

29>> MoEF, 2015. op cit.

30>> ibid

regional and village development, and developing 
good governance. As stated in the INDC, “These 
basic objectives are consistent with the national 
commitments to survive from climate change.”29

RPJMN identified five priority sectors to achieve 
the emission reduction targets of 26 percent 
from BAU levels by 2020, namely agriculture; 
forestry and peatland; energy and transportation; 
industry; and waste management. These priority 
sectors are in line with the five prioritized under 
the RAN-GRK. RPJMN 2015 – 2019 also mentioned 
national commitments to ensuring food security 
and sovereignty, energy security, sustainable 
resources management, and waste management. 
Some other parts of the RPJMN such as those 
on oil palm and mining production targets, new 
infrastructure crossing (protected) forested areas, 
and the like appear to challenge the emission 
reduction plans, however.

INDC explicitly calls for the integration of 
adaptation and mitigation measures into 
development planning and implementation. 
INDC mentions enhanced actions in four priority 
areas, namely enabling conditions for climate 
resilience, economic resilience, livelihood and 
social resilience, and ecosystem and landscape 
resilience. These priorities need to be integrated 
into RPJMN 2020 – 2024.30
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New Climate Economy (NCE) 
recommendations
Indonesia was one of the driving forces behind the New Climate Economy (NCE).  Sri Mulyani, former 
Indonesian Minister of Finance, is a member of the Global Commission on the Economy and Climate 
that gave birth to the NCE. The key message of the NCE is that a climate-friendly economy is an 
efficient and productive economy. With two reports already published in 2014 and 2015, NCE has 
conveyed this message through analyses and evidence. 

In the first report, Better Growth, Better Climate (2014), the NCE made the following 
recommendations : 

1. Accelerate low-carbon transformation by integrating climate into core economic decision-
making processes;

2. Enter into a strong, lasting and equitable international climate agreement;

3. Phase out subsidies for fossil fuels and agricultural inputs, and incentives for urban sprawl;

4. Introduce strong, predictable carbon prices;

5. Substantially reduce capital costs for low-carbon infrastructure investments; 

6. Scale up innovation in key low-carbon and climate-resilient technologies; 

7. Make connected and compact cities the preferred form of urban development;  

8. Stop deforestation of natural forests by 2030; 

9. Restore at least 500 million hectares of lost or degraded forests and  agricultural lands by 
2030; and 

10. Accelerate the shift away from polluting coal-fired power generation.

And in the second report, Seizing the Global Opportunity (2015), the ten points of 
recommendations are as follows:

1. Accelerate low-carbon development in the world’s cities; 

2. Restore and protect agricultural and forest landscapes, and increase agricultural productivity;

3. Invest at least $1 trillion a year in clean energy; 

4. Raise energy efficiency standards to the global best;

5. Implement effective carbon pricing;  

6. Ensure new infrastructure is climate-smart; 

7. Galvanise low-carbon innovation;  

8. Drive low-carbon growth through business and investor actions;

9. Raise ambition to reduce international aviation and maritime emissions; and

10. Phase down the use of hydrofluorocarbons (HFCs).
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Two workers watching the power tower and substation with sunset background. (c) Tom Wang

STRANDED ASSETS RISKS IN 
INDONESIA’S ENERGY SECTOR

Energy, especially electricity, is one of the 
most important infrastructures to support 
economic growth and improve welfare. Without 
sufficient energy supply, poverty alleviation will 
be a very challenging endeavor. In the period of 
2010 – 2012, every trillion rupiah gross domestic 
product (GDP) in Indonesia (in 2000 constant 
price) needed 22 gigawatt-hours (GWh), which has 
continued to rise further. In that period, for every 
percent of GDP growth, there is a need to boost 
electricity output by more than one percent.31 
The energy sector, therefore, has expanded 
much faster compared with the overall economic 
growth.

Indonesia has made major strides in providing 
universal access to electricity in the past 
several years. Indonesia’s national electrification 
ratio has reached 80 percent since 2013, but 
more than 50 million Indonesians in 15,000 
villages still have no access to electricity.32 The 
lowest electrification ratio exists in the outer-
most islands, which are, not coincidentally, among 

the poorest. For example, in 2013, the lowest 
electrification ratio was located in Papua at 36.4 
percent.33

The Indonesian government has issued the 
National Energy Policy (Kebijakan Energi 
Nasional, KEN). The Indonesian government 
issued Government Regulation No. 79/2014 
on the National Energy Policy (Kebijakan Energi 
Nasional, KEN) in October 2014 to replace a 
previous policy issued in 2006. KEN brought 
a number of important changes to energy 
production and consumption in the future. The 
goals of the policy are to reduce dependence 

31>> Central Statistics Agency, 2015.  Electricity Statistics. 
Jakarta: Central Statistics Agency.

32>> EnDev Indonesia 2015. 2014 Yearly Report (May 2015).  
Jakarta: German Program for International Tecnological 
Cooperation  and the Indoensian Ministry of Energy and 
Mineral Resources; Siswoyo, H., and M.Z. Abidin, 2015. 
“15 Ribu Desa Tertinggal di Indonesia Tak Nikmati Listrik,” 
(15 Thousands of Underdeveloped Villages in Indonesia 
Have No Access to Electricity) in viva.co.id, 17 April 2015.

33>> IEA, 2015, op cit.
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Primary energy supply (Mtoe)

Primary energy per capita (toe)

Electricity utilization per capita (KWh)

Electrification ratio (percent)

2025 2050

Capacity of electricity generations (GW)

Energy mix

Coal (percent)

Oil (percent)

New and renewable energy (percent)

Natural gas (percent)

400

1,4
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7.000
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on oil, minimize export of energy resources and 
prioritize domestic consumption, and diversify 
energy sources. This means that Indonesia should 
reduce oil consumption, increase the production 
and consumption of gas and coal, and increase 
the utilization of renewable energy sources. 
KEN targets to achieve electrification rates of 85 
percent nationally by 2015 and 96 percent in 
2020.

FOSSIL FUELS IN INDONESIA  
Fossil fuels are dominant in Indonesia as a 
major producer, consumer, and exporter of 
these commodities. Indonesia is the largest 
exporter of coal in the world. Coal output reached 
421 million tons in 2013 and of it a large portion 
of 349 million tons, or about 80 percent, was 
exported to China, India, Japan, Taiwan, and other 
Southeast Asian countries.34  Indonesia is the 
fourth largest coal producer in the world, with a 
production rate of 425 million tons in 2014, its 
highest in history. Indonesia is also the world’s 

Table 3.1: Summary of Government Regulation No. 79/2014 on the National Energy Policy.

seventh largest exporter of liquid natural gas 
and the tenth largest producer of natural gas. 
Oil remains dominant, contributing 36.2 percent 
of primary energy. In total, fossil fuels contribute 
about 66.5 percent of the total primary energy 
supply.35

In the electricity sector, coal is expected to 
contribute 30 percent of electricity generation in 
2025, according to Indonesia’s energy policy (KEN, 
see Table 3.1). Gas is expected to increase its role 
to 22 percent, while oil’s role will be reduced to 
about 25 percent. Contributions of renewable 
energy (notably geothermal and hydro) will be 
increased from 6 percent in 2015 to 23 percent in 
2025.36

34>> Petromindo, 2015.  2014/2015 Indonesian Coal 
Book (Buku Batubara Indonesia 2014/2015).  Jakarta: 
Petromindo.

35>> IEA (International Energy Agency), 2015.  Indonesia 2015: 
Energy Policies Beyond IEA Countries (Indonesia 2015: 
Kebijakan Energi Di Luar Negara-Negara IEA).  Paris: 
International Energy Agency.

36>> Government Regulation No. 79/2014 on the National 
Energy Policy
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28.48 39.66

112.00 118.80

140.48 158.46

Clorovic value

Low

Industrial process and product use

Energy

Agriculture, forestry, and land use

30,570 5,720 3,760 9,481

Waste

78,454 16,152 3,981 20,133

9,558 497 990 1.488

1,943 92 164 256

120,525 22,462 8,895 31,357
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Coal plays a very important role in the 
Indonesian economy.  As the fourth largest 
producer and the largest exporter of coal in the 
world, Indonesia’s economy depends heavily on 
coal.  Table 3.1 above shows the government’s 
income from coal. 

As shown in Table 3.1, the government’s income 
from mineral and coal mining increased more 
than five fold in the five-year period between 2009 
and 2014. Income from mineral and coal mining in 
2014 contributed 10 percent of the government’s 
total income that year.37

Indonesia still houses large reserves of coal. 
At present, there are still an estimated 120 billion 
tons of coal resources remaining underground in 
Indonesia, of which, more than 22 billion tons are 
probable reserves and almost 9 billion of proven 
reserves.

Table 3.2: The government’s income from mineral and coal mining (in trillion rupiah). Note: (*) figures for 2014 are estimates.   
Source: Directorate General of Coal and Mineral Resources.

Coal reserves in Indonesia can potentially emit 
25 Gt of carbon dioxide or more. Assuming 
an average calorific value and heat rate, burning 
one ton of coal may potentially emit 2.86 tons 
of carbon dioxide. This means that when all of 
the 8.8 billion tons of proven reserves of coal is 
burned, 25 Gt CO2 of emissions may be released 
to the atmosphere. When the probable reserves 
are also burned, the potential emissions reach 90 
Gt CO2.

Indonesia’s INDC limits the amount of 
emissions that can be released, hence the 
amount of fossil fuels that can be used. The 
adjusted BAU annual emissions will increase from 
1.65 Gt CO2 to 1.8 Gt CO2 in 2020 and 2.9 Gt CO2 
in 2030. Assuming a linear trend, the accumulated 
emissions in the period of 2015 – 2030 will be 
38 Gt CO2. However, based on INDC, emissions 
should be limited to 1.32 Gt CO2by 2020 and 2 
Gt CO2 by 2030 if Indonesia uses only its own 
resources to cut emissions, and 1 Gt CO2 and 
1.7 Gt CO2 with global financial assistance in 

Table 3.3: Coal resources and reserves in Indonesia. Note: coal classification based on Presidential Decree No. 13/2000 and 
Government Regulation No. 45/2003 is as follows: low calorific value (<5,100 cal/g), medium (5,100 – 6,100 cal/g), high (6,100 – 7,100 
cal/g), and very hight (>7,100 cal/g). Source: Indonesia Geological Agency, 2013.

37>> “Realisasi Pendapatan Negara Tahun 2014 Capai 
Rp1.537,2 Triliun,” dalam Kementerian Keuangan 
Republik Indonesia (kemenkeu.go.id), 6 Januari 2015.

“Indonesia’s energy 
systems are dominated 
by fossil fuels”
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2020 and 2030, respectively.  As such, cumulative 
emissions will be limited only at 26.2 Gt CO2 using 
own resources and 22.2 Gt CO2 with foreign 
assistance. Assuming that half of the emissions is 
from the energy sector, to reduce emissions by 29 
percent from BAU levels by 2030, only about 13 
billion tons of coal, about half of proven reserves, 
can be burned at most in Indonesia cumulatively 
by 2030.

The calculation above assumes that all energy 
sector emissions in Indonesia come from coal. 
With the energy mix planned by the Indonesian 
government in its energy policy, the amount of 
burnable coal is even lower. KEN stipulates that 
by 2025, only 30 percent of the 115 Gw total 
electricity generation capacity will be coal-fired 
power plants, down from about half today. This 
means even less coal can be burned and more 
need to remain in the ground.

“Most of our coal reserves 
need to remain in the ground 
if we are to stay within our 
emissions limits.”

Indonesia’s oil is depleted. In 2004, Indonesia 
shifted from being a net-oil exporter to a net-
oil importer. The country still exports crude oil, 
which contributes about 5.5 percent of exported 
resources, but imports crude and refined oil to 
fulfill the increasing demand for oil products.38   
Domestic consumption climbed to 1.6 million 
barrels per day (bpd) in 2013 from 1.3 million 
bpd in 2007, increasing the need to import fuel 
products.39 According to one estimate, without 
policy intervention demand for oil may jump to 
about 2.4 million bpd by 2025.40

RENEWABLE ENERGY 
SOURCES
Indonesia is home to enormous amounts of 
renewable energy sources. The total potential 

Table 3.4: Indonesia’s renewable energy potential. Source: Agency for Research and Application of Technology (Badan Penelitian dan 
Penerapan Teknologi, BPPT), 2014.

38>> Ibid.

39>> EIA 2015, op cit.

40>> Agency for Research and Application of Technology 
(Badan Penelitian dan Penerapan Teknologi, BPPT), 2014.  
Outlook Energi Indonesia 2014: Pengembangan Energi 
Untuk Mendukung Program Substitusi BBM (Indonesian 
Energy Outlook 2014: Energy Development to Support 
Oil Substitution).  Jakarta: Agency for Research and 
Application of Technology.

41>> EIA,2015, opcit.
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of renewable energy in Indonesia may reach 200 
GW, but only about 6 percent has been utilized.41

Compared to other countries in the world, 
the potential of geothermal in indonesia is 
significant. With expected resource of about 28 
GW, of which 16.5 GW is considered reserves, 
Indonesia has about one-third of the world total 
and is ranked third globally after the United States 
and the Philippines. However, only a fraction 
of the potential has been utilized: Indonesia 
has 1,390 MW of installed geothermal power 
generating capacity, which is less than 9 percent 
of the reserves.

While the potential is enormous, geothermal 
energy development has been slow. 
Geothermal capacity only expanded by 135 MW 
between 2010-2013 and the additional capacity 
is not expected to be more than 190 MW by the 
end of 2016.42 High exploration cost with a high 
rate of uncertainty is one of the largest risks 
of geothermal which private investors remain 
uncomfortable with. There is yet to be an easy 
way to take out or manage the risk properly. 
Expected income depends on the state electricity 
company PLN, which has locked the price in the 
standardized Power Purchase Agreement (PPA). 
Such an arrangement almost invariably disallows 
windfall profit. The government is also unwilling to 
take this risk, although it provides a $200 million 
geothermal fund managed by the Ministry of 
Finance. (even though it originally created the fund 
to address the risks of exploration) As long as the 
exploration risks are not managed and allocated 
well between the private and the public sectors, 
geothermal development may not be significant in 
Indonesia.43

As a tropical country, Indonesia has a large 
amount of solar energy. The potential for solar 

“The potential for renewable 
energy development in 
Indonesia is substantial.  
Indonesia has utilized only 6 
percent of its renewable energy 
resources“

42>> ADB (Asian Development Bank), 2015.  Unlocking 
the Geothermal Potential in Indonesia.  Manila: Asian 
Development Bank.

43>> GCEC (Global Commission on the Economy and Climate), 
2014.  New Climate Economy: Better Growth, Better 
Climate.  London: Global Commission on the Economy 
and Climate; GCEC, 2015.  New Climate Economy: 
Seizing The Global Opportunity.  London: Global 
Commission on the Economy and Climate. 

44>> WWF (World Wide Fund for Nature), 2014.  Solar PV Atlas: 
Solar Power in Harmony with Nature: Towards 100 Percent 
Renewable Energy.  Washington, DC: World Wide Fund 
for Nature.

45>> Strobel, T., 2014. Diesel-Fuel Replacement: Potential 
Analysis for Grid-Connected Photovoltaic-Systems in 
Indonesia.  Jakarta: GIZ and the Ministry of Energy and 
Mineral Resources.

46>> Martosaputro, S., 2013. Wind Energy Potential and 
Development in Indonesia.  Presentation at the APCRES, 
Bali, 30 September – 2 October, 2013.

47>> “UNDP Support Leads to Major Deal to Develop Wind 
Power,” in United Nations Development Program, 19 
August, 2015.

energy in Indonesia is enormous at between 4.5 
and 5.2 kWh per square meter per day (kWh/
m2/d). In fact, solar panels installed on merely 
0.27 percent of Indonesia’s land area would 
already meet electricity demand today and in the 
future.50  Assuming 20 percent of the potential is 
realised, at least 2,000 MW (peak) of solar energy 
could be installed in PLN’s network, generating 
1.8 terawatt-hours (TWh) of power and potentially 
replacing 9.5 percent or 850 kiloliters (kl) of diesel 
fuels. Potential from connected solar energy grids 
could potentially reach 4,000 MW in 2020, saving 
4.8 billion liters of diesel fuels and reducing 13 Mt 
CO2 of carbon emissions.45 

There are limited wind resources in Indonesia. 
The estimated total potential of wind energy 
in Indonesia is about 9,500 MW. Such limited 
resources may still be developed in areas where 
wind speed is faster than 4 meters per second 
(m/s). However, development of wind power 
in Indonesia is very slow, with current installed 
capacity at merely 1.6 MW, mostly for research 
and pilot projects.46

There are positive signs emerging. In August 2015, 
the Indonesian government signed Memoranda 
of Understanding (MOUs) with two investors to 
develop wind energy projects worth $657 million.47 

If this trend continues, wind energy can increase 
significantly over the next several years.
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The potential for biomass residue has been 
largely untapped. It is estimated that Indonesia 
produces 146.7 million tons of biomass residue 
annually, with the largest potential in Kalimantan, 
Sumatera, Papua, and Sulawesi. One study shows 
that the potential for biomass residue-based 
electricity generation is about 50 GW.48 The 
technical potential of 43 TWh/y from biomass 
or biogas can fulfill a quarter of Indonesia’s total 
energy demand in 2014. However, cumulative 
generation capacity of biomass energy in 
Indonesia was only 23 MW in 2014. A limited 
network of transmission lines has been the largest 
hurdle for the industry to develop.49 

Distributed renewable energy sources can 
be a good solution for rural electrification. 
Expansion of national power grids to reach 
remote areas with low population density and 
electricity demand is a major logistics and 
financial challenge. The archipelagic geography 
of Indonesia is especially challenging for the 
development of fully-integrated electricity 
networks. Large-scale distributed renewable 
energy systems can support the improvement of 
welfare for the population living in remote rural 
areas.

The potential for energy efficiency remains 
large. Energy efficiency has been on the 
national agenda since 1982, emphasizing energy 
efficiency at the demand side. The 2014 National 
Energy Policy (KEN) includes goals and targets 
on energy efficiency and energy conservation. 
Energy intensity, i.e. energy use per unit of 
economic production, should be reduced by 1 
percent annually to reach energy elasticity, i.e. 
the marginal growth of energy supply needed to 
achieve one percent of economic growth, of less 
than 1 in 2025. The energy conservation road map 
aims to save 17 percent of total energy by 2025 
and 21 percent by 2030.

To meet these targets, several supportive 
policies and programs have been developed 
to facilitate improvement in energy efficiency 
and energy conservation for various users. The 
Ministry of Energy and Mineral Resources has 
initiated standards and labeling program for 
electrical appliances, including the development 
of minimum energy performance standards for 
appliances, since the mid-2000s. The Energy 

48>> Zafar, S., 2015. “Biomass Energy in Indonesia,” in 
Bioenergy Consult, 11 October 2015. 

49>> Strobel, T., 2014, op cit.

The National Plan to Add 35 GW of 
Power Capacity

Soon after taking over the Presidency, 
President Joko Widodo announced a power 
development acceleration program that aims 
to build 35 GW of additional capacity within 
5 years (2015-2019) in addition to 7 GW of 
projects currently under construction. This 
program also aims to build 46,500 kilometers 
of transmission and distribution lines. The 
government argues that the program is 
needed to meet increasing demand, boost the 
electrification rate, and address the current 
power shortage of as much as 6,800 MW in 
eight systems. 

The program initially planned to construct 
20 GW of coal-fired power plants, or 63% of 
total planned capacity, and allocated 32% 
to gas, and 5% to renewable energies. State 
electricity company PLN is tasked to build 10 
GW of power plants while independent power 
producers (IPPs) will build the remaining 
25 GW. The allocated energy composition 
of the program changed significantly in 
July 2015, particularly for renewables. The 
program raised planned power generation 
from renewable energy to 25% and cut the 
allocation for coal and gas to 50% and 25%, 
respectively. If this plan works, total renewable 
energy capacity in Indonesia will reach 16 GW 
in 2019/2020, almost twice the capacity in 
2014. 

There is no guidance yet for the type of 
technology to be used for fossil fuel-based 
power plants in the 35 GW project, particularly 
for coal. In the absence of guidance, there is 
a strong possibility that to maximize profit, an 
IPP would install less efficient coal-fired power 
plants that typically have lower capital cost 
compared with cleaner technology such as 
super critical or ultra-super critical coal-fired 
power plants. 
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The Government of Indonesia has to 
consider the risk that fossil fuel- based power 
generation, particularly coal, could become 
stranded assets in the near future. There are 
three key risks that could produce this effect:52

• Risk 1: Regulation to impose a limit on carbon 
emissions or the allocation of a 
carbon budget as part of a multilateral 
agreement (UNFCCC). In addition to a 
global climate agreement, there are a 
number of other regulatory pathways 
that could result in significant 
stranding of carbon-intensive assets, 
such as direct and indirect regulation; 
mandates on renewable energy and 
energy efficiency at international, 
national and sub-national levels; and 
impending regulation that may cause 
uncertainty for long-term carbon-
intensive assets. 

• Risk 2: Market force. Renewable electricity will 
likely become more competitive and 
attractive because of its improved cost 
profile, long-term price stability, and 
enhanced ability to innovate within a 
distributed model. These factors could 
shift capital allocation from fossil fuels. 

• Risk 3: Sociopolitical pressure. In the absence 
of regulation, sociopolitical pressures 
could create an environment where 
carbon-intensive businesses could 
lose their license to operate.

Typical coal-fired power plants have an 
operational lifetime of 30 to 40 years, typically 
reaching breakeven point in 8 to 12 years for 
PLN, or 20 to 25 years with an IPP contract. 
This means that power plants should operate 
at the minimum accepted capacity factor for as 
long as possible to ensure profit for the owner. 
In normal circumstances, most of the coal-
fired power plants built today will continue to 
operate until 2040 to 2050.

50>> Asian Development Bank, 2013, Same Energy, More 
Power: Accelerating Energy Efficiency in Asia.  Manila: 
Asian Development Bank.   

51>> ibid.

52>> Generation Foundation, 2013, op cit

Ministry also conducts awareness-raising 
campaigns on energy efficiency to industries and 
commercial building.

After the enactment of the Energy Law in 2007, 
the Energy Ministry also introduced requirements 
for companies or entities that consume more 
than 6,000 ton oil equivalent (toe) annually, such 
as to conduct energy efficiency measures as 
well as report the measures and results to the 
government.  Energy savings from 650 entities in 
this category could curtail energy use equivalent 
to the output of a 2,000 MW power plant.50  The 
Energy Ministry also provided program support 
in the form of energy audits for industry and 
commercial buildings. By 2014, more than 1,000 
energy audits had been conducted. 

Despite these efforts, Indonesia’s energy 
efficiency potential is largely untapped. 
The Energy Ministry has indicated that the 
energy saving potential in all sectors (industrial, 
residential, commercial building, and transport) 
is in the range of 10-30 percent of current use. 
Energy efficiency potential in industrial and 
transport sectors are the largest in terms of 
energy units that can be reduced and should be 
marked as the highest priority, particularly due to 
their expected growth in energy demand.

Realizing energy efficiency potential requires 
the implementation of various policy measures 
and investment in energy efficiency, including 
purchasing more efficient technologies, 
conducting building retrofit, and improving 
industrial processes. According to an ADB study, 
a total investment of $6 billion is needed to meet 
Indonesia’s targets on energy efficiency.51

At present, smart financing mechanisms to 
support capital investment in energy efficiency 
projects are limited. Banks are reluctant to lend 
money to energy efficiency initiatives due to 
concerns about risks and high transaction costs. 
Limited financial support is the main obstacle 
to implement guaranteed model schemes for 
guaranteed saving and shared saving by Energy 
Service Company (ESCO) or financing to support 
direct project implementation by the company or 
its investor.
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Jakarta city at night with modern building. (c) leolintang

CITIES
Cities are the largest emitters of greenhouse 
gases. Today, about half of the world population 
lives in cities. Indonesia reached that ratio in 
2010, and urbanization accelerates, it is projected 
that by 2030 about two-thirds of Indonesians 
will live in cities. Urban areas consume about 80 
percent of the world’s energy and account for 
over two-thirds of energy-related emissions of 
greenhouse gases globally. A 2014 report shows 
that together cities can save $17 trillion or more 
by the middle of the century through investments 
in more efficient buildings, transportation, and 
waste management.53 This is even more relevant 
in Indonesia where potable water and waste 
management are already problematic.

Five cities in Indonesia, namely Balikpapan, 
Bandung, Bogor, Jakarta, and Tarakan, have 
joined “The Compact of Mayors”, launched 
at the 2014 Climate Summit. Launched at the 
2014 Climate Summit, the Compact of Mayors54 
was initiated by the UN Secretary General Ban Ki 
Moon and New York mayor Michael Bloomberg, 
who is also UN Secretary General’s Special Envoy 

for Cities and Climate. The initiative was formed 
under the leadership of several city networks, 
such as the C40 Cities Climate Leadership Group 
(C40), Local Governments for Sustainability the 
International Council for Local Environmental 
Initiatives, (ICLEI), and the United Cities for Local 
Governments (UCLG), and supported by the UN 
Habitat. It aims to show that local initiatives can 
create global impact.

Indonesian cities are currently expanding and 
changing, with sprawling development its 
greatest problem. The development of urban 
areas in Indonesia is a result of massive migration 
from villages to cities and the shifting of land 
use from farming, animal husbandry, and green 
areas to housing, industry, and factories. Demand 
for landed housing with a garden remains high, 
but affordable lands are only available in the 
suburbs.  As a result, urban areas have expanded 

53>> GCEC, 2014, op cit.; GCEC, 2015, op cit. 

54>> http://www.compactofmayors.org/cities/, accessed in 
Januari 2016.
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into the suburbs rather uncontrollably, putting a 
heavier burden on roads and other commuting 
infrastructure. In Jakarta, the population is stable, 
but the metropolitan area of Jabodetabek (Jakarta, 
Bogor, Depok, Tangerang, and Bekasi) has grown 
very rapidly. About 1.38 million people commute 
from the outskirts of Jakarta on a daily basis and 
mostly with private vehicles, although the number 
of commuters using trains has also increased 
significantly.55

Data collected by ICLEI shows that the majority of 
emissions in Indonesia’s urban centers come from 
the transportation sector, followed by housing and 
commercial buildings. In industrial cities, such as 
Bontang, for example, emissions from industry are 
higher.

TRANSPORTATION AND 
MOBILITY
The transportation sector is the largest 
energy-related emitter of greenhouse gases in 
the world and in Indonesia. The transportation 
sector contributes 6.7 Gt of carbon dioxide 
emissions, or 7 Gt when combined with other 
non-carbon dioxide greenhouse gases. This 
means that the transportation sector contributes 
about 23 percent of energy-related emissions.56

The conditions of mobility and transportation 
in Indonesia, especially in Jakarta, are bad. 
“If you want to strike, strike forever,” says Basuki 
Purnama, the Governor of Jakarta, responding 
to a number of drivers and owners of the Metro 
Mini buses recently in Jakarta. The response 
reflects his disappointment in the quality of public 
transportation in Jakarta, which is also one of the 
reasons why traffic in Jakarta has become the 
worst in the world.57

New developments of land transportation 
infrastructure will never catch up with the 
high rate of increase of the number of private 
vehicles. The annual rate of increase of cars 
and motorcycles in the period of 1987 – 2012 
in Indonesia was 9.3 percent and 11.2 percent, 
respectively, while roads only expanded by 3.4 
percent per year in the same period, or barely one 
third the rates of vehicles increase. The situation is 
worse in Jakarta. The length of roads in Jakarta did 
not grow significantly between 2010 and 2014.

In Indonesia, the transportation sector was 
responsible for 20 percent of the total emissions 
in the energy sector in the period of 2000 - 2006.58 
Compared with other modes of transportation, 
land transportation dominates, contributing more 
than 90 percent of the energy consumption.59

A number of policy actions have been initiated 
to solve the transportation problems in 
Jakarta. One of the longest-lasting policies is the 
“3-in-1” policy, where only private cars with three 
passengers or more can pass the main corridors 
during rush hours in the morning and the 
afternoon. The policy has been in place for awhile 
and, while admittedly has some weaknesses, has 
been considered successful.

On May 27, 2011, the Master Plan for the 
Acceleration and Expansion of Indonesian 
Economy (Master Plan Percepatan dan Perluasan 
Ekonomi Indonesia, MP3EI) was launched to 
provide a breakthrough from business-as-usual 
approaches. The total cost for implementing 
MP3EI was estimated to be about Rp 4,012 trillion 
($350 billion), including Rp 1,786 trillion to invest 
in national connectivity. More than 45 percent 
of the infrastructure budget was to develop the 
transportation sector, namely Rp 339 trillion for 
roads, Rp 117 trillion for sea ports, Rp 32 trillion 
for airports, and Rp 326 trillion for railways. The 
government budget for the transportation sector 
also doubled from about Rp 17.37 trillion in 2009 
to Rp 33.89 trillion in 2012, or an average increase 
of about 17 percent per year.60

55>> “Operator To Add More Commuter Trains,” in The Jakarta 
Post, 4 September 2015 

56>> Sims R., et al., 2014.  “Transport,” in Edenhofer, et 
al., eds., Climate Change 2014: Mitigation of Climate 
Change. Contribution of Working Group III to the Fifth 
Assessment Report of the Intergovern- mental Panel on 
Climate Change.  Cambridge and New York: Cambridge 
University Press.

57>> “Jakarta Has ‘Worst Traffic in the World’,” in The Jakarta 
Post, 5 February 2015.

58>> Ministry of Environment, 2010, op cit

59>> Republic of Indonesia, 2010.  Indonesia Climate Change 
Sectoral Roadmap.  Jakarta: The Republic of Indonesia.

60>> Susantono, B., 2013.  Transportasi dan Investasi: 
Tantangan dan Perspektif Multidimensi (Trasportation 
and Investment: Multidimensional Challenges and 
Perspectives)  Jakarta: Kompas Gramedia.

“Traffic in Jakarta has 
become the worst in the 
world”
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Efforts to reduce the transportation burden in 
Jakarta have also been initiated by the Governor’s 
office. Governor Regulation no. 150/2013, enacted 
since 3 January 2014, requires all government 
officials and staff of the Governor’s office to leave 
their cars at home and use public transportation 
every first Friday of the month. The Governor also 
pulled out all official cars and replaced them with 
cash transportation allowance starting September 
2014.

The bus rapid transit (BRT) system was developed 
to provide a better means of public transportation 
to lure private car users to using public transport.  
The BRT in Jakarta, Transjakarta, had been planned 
since 2001 and gained momentum in 2003 after 
then Governor Sutiyoso’s visit to Bogota to see 
how it works there. The construction for the first 
Transjakarta corridor, spanning 12.9 km from 
Blok M in South Jakarta to Kota in North Jakarta, 
was completed in nine months and the BRT 
commenced its operation in February 2004. By 
2012, Transjakarta had been expanded to 11 
corridors, with 545 buses serving 8 million people 
per month, making it the most extensive BRT 
system in the world.61 61>> New York City Global Partners, 2012.  Best Practice: Bus 

Rapid Transit (BRT) System. New York: New York City 
Global Partners.

62>> Suhendra, Z., 2012.  “This the 6 Infrastructure 
Megaprojects in Indonesia” in detik.com, 9 September 
2012

63>> Misna, A.F, 2014. Penghematan Energi di Gedung-
Gedung di Indonesia ( Energy Savings in Buildings 
in Indonesia ) Dirjen Energi Baru dan Terbarukan 
dan Konservasi Energi, Direktorat Konservasi Energi 
(presentasi Powerpoint).

64>> Hinge, A., P. Bertoldi, and P. Waide, 2004. Comparing 
Building Energy Use Around the World, Paper presented 
on ACEEE Summer Study on Energy Efficiency in 
Buildings.

In 2012, then Jakarta Governor (now President 
of Indonesia) Joko Widodo and his Vice Governor 
(now Governor) Basuki Purnama started six 
infrastructure mega-projects in Jakarta, picking 
up some that had been delayed for years. Total 
investment for the projects was expected to reach 
Rp 442 trillion (about $35 billion). Two of the six 
mega-projects, estimated to cost Rp 143 trillion 
– 148 trillion were in the transportation sector. 
The first is a mass rapid transit project with a total 
investment of Rp 103 trillion, expected to begin 
operation as early as end of 2016. The other mega 
project was the development of six segments 
of toll roads with a total length of 75 km and an 
investment of Rp 40 trillion – 45 trillion.62

ENERGY USE IN BUILDINGS
Indonesia has low performance standards 
for buildings. Only less than 10 percent of all 
city governments have implemented the building 
codes as stipulated under the Law No. 28/2002 
on Buildings. Another benchmark to use is the 
standards on energy from the Indonesian National 
Standard (Standar Nasional Indonesia, SNI).63 
Buildings in Indonesia generally perform below 
standards on energy use, with a typical office 
building consuming about 250 kWh/sq.m/y, while 
the regional best practice is 100 kWh/sq.m/y.64  
The opportunities to increase the energy efficiency 
of buildings are, therefore, enormous.

The low (subsidized) price of electricity may be 
the culprit of low efficiency.  When Jokowi took 
place as President in 2014, electricity subsidy 
was significantly reduced, resulting in a significant 
hike in electricity prices.  For the residential and 
commercial sectors, the price of electricity now 
ranges from about 5 – 13 cents.  On average, the 
price of electricity is about Rp 730 per kWh.  Prior, 

“Transjakarta is the 
most extensive bus 
rapid transit system 
in the world”

Figure 4.1: Numbers of Vehicles and road length in Indonesia. 
Source: Central Statistics Agency, 2015. Transportation 
Statistics. Jakarta: Central Statistics Agency
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however, the price was much lower. Meanwhile, 
estimated costs of production could be about Rp 
1,217 per kWh in 2012.  In 2012, the government 
provided approximately Rp 6.5 trillion (about 
$0.5 billion) in electricity subsidies. It is estimated 
that the subsidy has been reduced to about one 
quarter as of today.65

Efforts to increase building standards 
have begun. The Green Building Council of 
Indonesia (GBCI) was established in 2008 as a 
non-profit organization whose purpose is to 
transform the industry and push the market to 
be more responsible for the quality of building 
construction. The initiative came from the private 
sector and continued lobbying the government to 
support the concept of environmentally-friendly 
building. GBCI started the Greenship rating tool 
in 2009, which rates buildings based on certain 
criteria and provides certification akin to the LEED 
system in the US, Green Mark in Singapore, and 
Green Star in Australia.66

The Greenship rating targets not only energy 
efficiency, but also responsible use of water, waste 
management, air quality, and building operations 
and maintenance. The rating is voluntary and 
targeted towards new and old buildings, interior 
areas, and houses. Other ratings, including for the 
surrounding environment, are being developed. 
Buildings that have participated in the Greenship 
rating have been proven to reduce energy use 
by 20 – 30 percent and water use by 20 percent, 
while at the same time reducing waste water by 
way of recycling water. GBCI has also contributed 
to transferring knowledge on environmentally-
friendly buildings by training more than 200 
professionals.

The Greenship rating uses the requirements set 
in a policy for environmentally-friendly buildings 
issued by then Ministry of Environment in 2008.67  
Further regulations have nudged the industry in 
the same direction. The Government of Jakarta 
issued a regulation on green buildings in 2012,68  
while the Ministry of Public Works and Housing 
issued one on environmentally-friendly buildings 
in 2015.69  Other provincial and city governments, 
such as Surabaya and Bandung, have also started 
to adopt the concept of environmentally-friendly 
buildings through regulations and practices.

65>> Strobel, T., 2013, op cit

66>> Rating Tools.  Accessed from GBCI’s website, http://www.
gbcindonesia.org/2012-08-01-03-25-31/2012-08-02-03-
43-34/rating-tools

67>> Ministerial Regulation, Ministry of Environment No. 8/2010 
on Criteria and Certification of Environmentally-Friendly 
Building.

68>> Governatorial Regulation, Governor of the Special Capital 
Region of Jakarta No. 38 /2012 on Green Building.69>> 
SMEC International, 2012, ibid.

69>> Ministerial Regulation, Ministry of Public Works and 
Housing No. 2/2015 on Green Building.70>> BCI 
Economics, 2014.  Green Building Market Report 2014.  
Sydney: BCI Economics

71>> http://data.jakarta.go.id/dataset/data-imb.

72>> Sarwanto, A., 2015.  “Ahok Siap Pertaruhkan Jabatan 
Untuk Masalah Sampah” (Ahok is Prepared to Bet on 
His Job on the Waste Problem), in CNN Indonesia, 7 
September 2015.

Getting construction companies and consumers 
to opt for green buildings remains an uphill 
journey. The implementation and enforcement 
of building codes remains sub-standard. A 2014 
survey of developers, architects, engineers, and 
contractors in Southeast Asia found that green 
buildings are more expensive to construct. Only 
4 percent of respondents said that such an 
approach had no impact on costs, 17 percent said 
that it would increase costs by at least 20 percent, 
20 percent between 15 and 20 percent, while 20 
percent between 10 and 15 percent.70

Another factor to consider is that only about 5 
percent of buildings are new, i.e. those built after 
the green building policies were issued. This 
means that the efforts to promote green building 
concept lies in convincing the remaining 95 
percent of buildings to adjust their maintenance 
practices and, to some extent, retrofit. Demand to 
make existing buildings more efficient is  
significant.71

WASTE
“I will bet my job on the waste problem” said 
Basuki “Ahok” Purnama, the Governor of 
Jakarta. He made this comment on the dispute 
on waste management between the Jakarta 
government and PT Godang Tua, which manages 
Jakarta’s waste in the final dumpsite in Bantar 
Gebang, Bekasi, in the outskirt of Jakarta. Ahok 
believed that Godang Tua failed to perform its 
mandate.72 The polemic reflects the dire problem 
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of waste management in Jakarta and other 
Indonesian cities.

About 38.5 million tons of solid waste is estimated 
to be generated annually in Indonesia. With 
about 250 million inhabitants, this equals about 
450g of waste per capita per day. The 26 largest 
cities in the country, with a total population of 
40.1 million, generate 14.1 million tons of waste 
per year, or about 1 kg per person per day. The 
waste is collected and transported to one of the 
estimated 537 final dumpsites (TPA) in Indonesia. 
Most municipalities operate their own municipal 
dump sites within the city boundaries. The 
extended Jakarta metropolitan area uses Bantar 
Gebang dumpsite, which has a total area of 108 
ha, receiving more than 2 million tons of waste 
per year.73 In 2006, total expenditure for waste 
management in Indonesia reached more than Rp 
2.3 trillion, or about Rp 10,000 (less than $1) per 
person per year.74

Urban waste is a major source of greenhouse 
gas emissions. Producing an estimated 180,000t 
CO2 in 2020 and almost 290,000 t CO2 in 2030, 
urban waste will contribute about 10 percent of 

73>> SMEC International, 2012.  Scoping Study for Solid 
Waste Management in Indonesia.  Jakarta: Australian AID 
Indonesia Infrastructure Initiative.

74>> ibid

75>> Presidential Regulation No. 61/2011, op cit.

76>> SMEC International, 2012, op cit

77>> Ministry of Environment, 2012.  Waste Bank Profile in 
Indonesia 2012.  Jakarta: The Ministry of Environment.78>> 
www.cdmpipeline.org

78>> “Waste Energy Guidebook to be Published,” in The 
Jakarta Post, June 8, 2015.

79>> “President Jokowi Hopes Waste Becomes Energy Source 
for Electricity,” in Sekretariat Kabinet Republik Indonesia 
(Cabinet Secretary of the Republic of Indonesia), February 
5, 2016.

Indonesia’s total emissions.75 Decaying organic 
waste, which makes up about 62 percent of total 
urban waste,76 accounts for most of emissions 
from urban waste as it releases methane gas, 
whose global warming potential is 21 times higher 
than carbon dioxide.

The classic dynamic of waste management is 
“not in my backyard”: everybody produces waste, 

“One person’s waste is 
another’s treasure”

yet nobody is willing to live near it. The most 
effective way to manage waste, therefore, is to 
reduce the amount produced in the first place. 
Overall reduction of consumption and waste per 
unit of consumption, using reusable products, 
and dematerializing, i.e. reducing the amount of 
materials to fulfill the same consumption services, 
are some possible efforts to reduce waste from 
the start.

“Waste bank” has been an emerging initiative 
because waste, apparently, can be sold. Mostly 
run by communities, waste banks are initiatives 
to encourage households to separate their waste 
and sell part of them. In February 2012, for 
example, 471 waste bank programs throughout 
Indonesia and involving almost 50,000 people 
produced 750,000 kg of waste, valued at Rp 1.6 
billion (about $110,000). Three months later, in 
May 2012, the participation increased to almost 
85,000 people, 2 million kg of waste, and Rp 3.2 
billion of value.77 Indeed, one person’s waste is 
sometimes another’s treasure.

Waste-to-energy is gaining momentum. 
Considerable opportunities exist to generate 
energy from waste. A guide book for waste to 
energy systems has been prepared by the Energy 
Ministry.78 President Joko Widodo has seen that 
turning waste into energy is a multi-beneficial 
initiative, namely to address urban waste 
problems while addressing energy problems. 
A limited cabinet meeting on February 5, 2016, 
reaffirmed this direction.79 The Energy Ministry 
estimated in 2008 that Indonesia has the potential “Budget for municipal 

waste management in 
Indonesia is very low”
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to generate 50 GW of electricity from biomass 
resources, including organic waste. However, 
currently only about 2 MW of installed capacity 
exists to generate power from organic waste using 
anaerobic digestion technologies.

Waste-to-energy is a way to reduce emissions, 
and has been utilized through carbon markets. 
At present, the 402 projects utilizing landfill gas 
contribute 5 percent to the pipeline of clean 
development mechanism projects, endorsed 
under the Kyoto Protocol, the first global climate 
agreement. These projects are projected to cut 
more than 74 million tons of greenhouse gas 
emissions.80

In Indonesia, there are four known waste-to-
energy Clean Development Mechanism (CDM) 
projects. Bioenergy Surya Persada turns 17,000 
tons/year (t/y) of municipal waste In Malang, East 
Java, into electricity, and 30,000 t/y of waste in 
Surabaya. Navigat Organik Energi Indonesia uses 
gasification landfill anaerobic digestion (GALFAD) 
technology to turn municipal waste to energy 
in a dumpsite in Bali that receives 500,000 t/y 
of waste. In Jakarta, Navigat, in partnership with 
Godang Tua, is planning to employ the same 
technology in the Bantar Gebang dumpsite, which 
receives 2.2 million t/y of waste. The project is yet 
to commence.

“Considerable 
opportunities exist to 
generate energy from 
waste.”

“Waste to energy, 
when done right, 
can help reduce 
emissions. When 
not done right, it 
imposes public 
health risks.”

80>> www.cdmpipeline.org
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Tesso Nilo National Park, Riau Province. (c) LeafPlus

FOREST AND LANDSCAPE MANAGEMENT

FOREST FIRES: A $16 
BILLION DISASTER 
The last forest fires in Indonesia in 2015 are 
believed to be among the worst in history. 
According to government data, more than 
100,000 hotspots81 were found and 2.6 million 
hectares of land, or four and a half times the size 
of Bali, burned between June and October 2015.82 
These fires tripled Indonesia’s annual emissions 
from an initial estimate of 0.76 Gt CO2 to 2.4 Gt. 
This catastrophic event catapulted Indonesia to 
become the fourth largest emitter in the world, 
from previously the sixth. Emissions from the 
forest and peatland fires alone were almost as 
large as the total emissions of Brazil in the same 
year.83

South Sumatera had the most fires, and even 
Papua started burning.  With more than 600,000 
ha of burn scars, or 23 percent of the country’s 
total, South Sumatera saw the most fires and was 

81>> Global Fire Emissions Database: http://www.
globalfiredata.org/index.html.

83>> Statement by the Ministry of Environment and Forestry 
in the Meeting of the Communication Forum on Disaster 
Data and Information in Jakarta, 10 November 2015, 
as quoted in World Bank, 2015, Indonesia Economic 
Quarterly: Reforming Amid Uncertainty (Tigabulanan 
Ekonomi Indonesia: Reformasi Di Tengah Ketidakpastian), 
Desember 2015.

83>> Harris, N., et al., 2015, With Latest Fires Crisis, Indonesia 
Surpasses Russia as World’s Fourth Largest Emitter 
Washington, DC: World Resources Institute.

the largest source of haze, which covered the 
rest of the island and even neighboring countries. 
Central Kalimantan was the second biggest with 
429,000 ha burning.
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Figure 5.1: Daily emissions from forest and peatland fires in Indonesia. Source: Harris, N., et. al., 2015.

Unlike previous years, Papua burnt significantly 
in 2015. With burn scars of 268,000 ha, or 10 
percent of Indonesia’s total, Papua’s contribution 
was significant, surpassing that of Riau (139,000 
ha), which for a long time has ranked as one of 
the largest contributors to forest fire problems in 
Indonesia.84

Economic losses from the June – October 
2015 forest fires are estimated at Rp 221 
trillion ($16.1 billion). The economic losses are 
equal to approximately 2 percent of the national 
income and more than 10 percent of the state 
budget in 2015. This is comparable, and even 
more than, timber production or the export 
value of Indonesia’s palm oil that year. The Aceh-
Nias reconstruction efforts from the devastating 
tsunami in 2004 only spent half of that amount.85  
The 1998 – 1999 forest fires were estimated to 
cause $6 billion of losses, outside those from the 
closure of airports, cancelled and delayed flights, 
tourism, and disrupted economic activities.86 

The catastrophic losses were due mostly to 
mismanagement of landscapes, especially 

forests and peatlands. In 2014, for example, 
an audit found that none of the 17 companies 
that had been awarded plantation concessions 
in Riau complied with the obligations to prevent 
fires.87  Peatlands were cleared and utilized 
without proper hydrologic management instead of 
being conserved. There were also illegal clearings 
of peatlands for agricultural and plantation 
purposes.

The Tripa case in Aceh provided some hope 
for better law enforcement. PT Kallista Alam, a 
palm oil company in Aceh, had the rights to utilize 
1,605 ha of peatland for plantations in Tripa in 
the province. Their concession includes the last 
good standing habitat of Sumatran orangutans, 
and when the area burned, about 100 orangutans 
were burned as well.88 On 14 September 2015, 
Kallista Alam was sentenced to pay Rp 366 billion 
($26 million) for clearing land by burning, hailed 

types of land burned as reported by the Government of 
Indonesia.  For unknown land values, the lowest values are 
applied.

86>> Tacconi, L., 2003.  Fires in Indonesia: Causes, Costs and 
Policy Implications, CIFOR Occasional Paper No. 38.  
Bogor: Center for International Policy Research

87>> Saturi, S, 2015, “Duh! Penanganan Karhutla, Hasil Audit 
17 Perusahaan di Riau Buruk,” (Ouch! Addressing the 
Forest and Land Fires, The Audit Results on 17 Companies 
Are Disappointing) in mongabay.co.id, 10 October 2014.

88>> Jacobson, P., 2015.  “Indonesia: Palm Oil Company 
Kallista Alam Must Pay $26M in Fines & Reparations 
for Cut-and-Burning Forests, says Supreme Court,” 
mongabay.com, 21 September 2015.

84>> World Bank, 2015, op cit.

85>> ibid., utilizing the methodology for disaster assessment 
developed by the United Nations Economic Commission 
for Latin America and the Caribbean (ECLAC). See 
ECLAC (2014), Handbook for Disaster Assessment: 
http://caribbean.eclac.org/content/handbook-disaster-
assesment.  Costs are based on the analysis of the 



by environmentalists as a “success story” for law 
enforcement against forest and peat fires.

The South Sumatran case in 2015, however, 
had some questioning the seriousness of law 
enforcement to protect the environment. 
Disregarding the precedence of the Kallista 
Alam case in Aceh, the Ministry of Environment 
and Forestry’s demand that PT Bumi Mekar 
Hijau (BMH) pay Rp 7.9 trillion ($600 million) for 
environmental damages from forest fires in South 
Sumatra in 2015 was rejected by the court. The 
Palembang District Court ruled that the fertility 

of the land had not been affected by the burning 
and that the monetary losses of the biodiversity 
and carbon emissions could not be proven. The 
Ministry has appealed against the ruling.89

The establishment of the Peatland 
Rehabilitation Agency has brought new hope. 
Through Presidential Decree No. 1/2016, the 
Peatland Rehabilitation Agency (Badan Rehabilitasi 
Gambut, BRG) was established. The mandate of 
the new agency was to rehabilitate and conserve 
2 million hectares of peatlands that are currently 
severely degraded. More lands might be added 
to the area under BRG management when the 
government confiscates burned concessions.

THE PROBLEMS WITH 
FORESTS AND PEATLANDS 
IN INDONESIA
For several years, Indonesia has had the highest 
rate of deforestation in the world. Between 2000 

“The economic losses 
from the 2015 forest fires 
are estimated at Rp 221 
trillion ($16.1 billion) 

– The World Bank”

PROVINCE PERCENT

South Sumatera

Central Kalimantan

East Kalimantan

Papua

West Kalimantan

South Kalimantan

Riau

Jambi

BURN SCARS
(in, 000ha)

Others

Total

608

429

388

292

268

178

139

123

186

2.611

23

16

15

11

10

7

5

5

7

100
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Table 5.1: Burnscars, June – October 2015. Source: World Bank, 2015, with data from the Agency for the Assessment and Application 
of Technology (BPPT), Ministry of Environment and Forestry, and calculation by the World Bank.

89>> Jong, H.N., 2015.  “Record Fine Against Plantation 
Company Upheld” dalam The Jakarta Post, 23 September 
2015
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90>> Margono, B.A., P.V. Potapov, S. Turubanova, F. Stolle, and 
M. Hansen 2014.  “Primary Forest Cover Loss in Indonesia 
Over 2000-2012,” in Nature Climate Change (June 29, 
2014); PRODES (Monitoramento Da Floresta Amazonica 
Brasileira por satellite) (INPE — Instituto Nacional De 
Posquisas Espacials).

91>> Sunderlin, W., and I.A.P. Resosudarmo 1996.  Rates 
and Causes of Deforestation in Indonesia: Towards A 
Resolution of Ambiguities.  Bogor: Center for International 
Forestry Research; USDA (United States Department 
of Agriculture) 2013.  Indonesia: Oil Palm Expansion 
Unaffected by Forest Moratorium.  Washington, DC: 
USDA; Indrarto, G. B. et al 2012. The Context of REDD+ 
in Indonesia: Drivers, Agents and Institutions, Working 
Paper 92.  Bogor: Center for International Forestry 
Research.

92>> oumbourou, T. 2015.  Improving Indonesia’s Forest and 
Land Governance: Using a Delphi Approach to Identify 
Efficacious Interventions.  Jakarta: The Asia Foundation; 
Burgess, R., et al. 2012.  “The Political Economy of 
Deforestation in the Tropics”, in The Quarterly Journal of 
Economics, pp. 1707 – 1754.93>> Margono, B.A., P.V. P

93>> Margono, B.A. et al. 2014, op cit.; Hoare, A., and L. 
Wellesley 2014.  Illegal Logging and Related Trade: The 
Response in Indonesia.  London: Chatham House.

94>> MOE, 2010, op cit.

95>> Presidential Regulation No. 62/2011, Rencana Aksi 
Nasional Penurunan Emisi Gas-Gas Rumah Kaca, (the 
National Action Plan on the Reduction of Emissions of 
Greenhouse Gases); But as emissions from energy and 
industrial sector — including transportation sector — 
have grown at the fastest pace, Indonesian INDC to 
2030 puts heavier emphasis on the energy and industrial 
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use, and peat sectors.  See Indonesia’s INDC: GOI 2015.  
Intended Nationally-Determined Contribution, Republic of 
Indonesia.  Jakarta: Government of Indonesia.

and 2012, Indonesia is estimated to have lost 
15.8 million hectares (ha) of forests, or an average 
of 1.3 million ha per year (ha/y). About 6 million 
ha of this, or 38 percent, was loss in primary 
forests, which peaked in 2011 at 0.84 million ha. 
In comparison, the deforestation rate in Brazil, 
whose forest cover is four times Indonesia’s, is 
only half this rate at 0.46 million ha/y.90

Many assertions have been made on the causes 
of deforestation in Indonesia. In the first half of 
the 1990s, different figures for deforestation 
were cited, partly due to varying and at times 
vague definitions of deforestation. Illegal logging 
contributed quite significantly to deforestation 
rates, especially around 1997 – 1998 with the 
massive change of government. 

After this period, expansion of commodity estates 
was a major driver of deforestation. Total area 
of oil palm plantations increased from about 
2.5 million ha in 2000 to more than 8 million 
ha in 2013. Expansion of mining operations 
also contributed to deforestation. The number 
of mining concessions skyrocketed from 650 
mines in 1999 to more than 8,000 in 2010.91 

The following factors have been cited as indirect 
causes of deforestation and degradation of 
forests: land tenure, land use planning, land 
management, and revenues and economic 
incentives. Corruption has also been a major 
cause of forest destruction in Indonesia, as 
corrupt officials shadow prevailing priorities with 
short-term interests.92

Fortunately, Indonesia has begun to make 
a significant shift in how it manages its 
forestry resources. Then President Yudhoyono’s 
announcement of the country’s commitment to 
cut emissions at the G20 Summit in Pittsburgh in 
2009 marked a significant milestone of this shift.  
However, improvements in forest management 
had started even before this announcement. 
Deforestation rates showed a declining trend, and 
illegal logging had decreased quite significant. The 
implementation of programs such as the Timber 
Legality Verification System (Sistem Verifikasi 
Legalisasi Kayu, SVLK) gained momentum and 
showed significant progress towards ensuring 
the legality of traded timber. Corruption cases 
had been brought to court and the perpetrators 
imprisoned.93 Moreover, the rights of indigenous 
communities to forests have been fully recognized 
through the Constitutional Court Decision No. 
35/2012, which will allow them to have a better 
ability to manage their forest resources.

LAND USE, DEFORESTATION, 
AND CLIMATE CHANGE
Greenhouse gas emissions in Indonesia are 
dominated by land use, forestry, and peatland. 
Land use change and deforestation accounted 
for between two thirds to four fifths of Indonesia’s 
emissions in 2000.94 As such, emissions reduction 
efforts need to begin from the land use, forestry, 
and peatland as well. Under the RAN-GRK, these 
sectors should contribute 88 percent of the 
reduction targets by 2020.95
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Recently Indonesia submitted its INDC to the 
UNFCCC, showcasing its planned emission 
cut from land use, forestry, and peat sectors 
beyond 2020. A reassessment of a previous 
baseline for the INDC (see section 2 for details) 
shows that Indonesia is only expected to increase 
its total emissions to about 1.8 Gt by 2020, of 
which forestry, land use change, peat, and forest 
and peat fires will contribute about 0.8 Gt (see 
Table 2.2). In 2030, emissions are projected to 
reach 2.9 Gt in total, with 1.1 GT from land use, 
forestry, and peat sectors, including fires. A 29 
percent reduction as committed by Indonesia 
using its national resources means that total 
emissions will be cut by 0.8 Gt to 2.1 Gt. It is not 
known from the INDC document, however, what 
proportion of the emission reduction will be 
expected to come from land use, forestry, and 
peat sectors.96

FOREST MANAGEMENT 
UNITS
The establishment of Forest Management 
Units (FMUs, or Kesatuan Pengelolaan Hutan, 
KPH), has been seen as a breakthrough in 
ensuring more sustainable management of 
forests. As stipulated under Article 17 of Law No. 
41/1999 on Forestry, all forest areas are to be 
divided into regional units of a management scale 
in the form of FMUs to ensure that economic, 
environmental, and social functions of the forests 
are sustainably realized. The original mandate to 
establish FMUs in fact had been stipulated under 
the previous Law No. 5/1967 on Basic Forestry. 
The actual establishment of the FMUs will be 
carried out per Regulation of the Minister of 
Forestry No. P.6/Menhut-II/2009.

FMUs serve the following management roles: 
forest use planning and preparation of forest 
management plans, forest utilization and forest 
area use in terms of monitoring and control of 
permit holders, forest utilization in certain areas, 
forest rehabilitation and reclamation, and forest 
protection and nature conservation. FMUs could 
be categorized as conservation, protection, or 
production units, depending on the dominant 
functions of the respective FMU. While the 
Ministry of Forestry (now Ministry of Environment 
and Forestry) manages the Conservation FMUs, 
the Ministry of Home Affairs, according to the 
Ministry of Home Affairs Regulation No. 61/2010, 
manages the Protected and Production FMUs. 
The utilization of forests, including any application 
or extension of licenses within the FMU, is 
implemented based on a forest management plan 
developed by the FMUs.  The management system 
of the FMU will be in the form of a Public Service 
Agency (Badan Layanan Umum, BLU). The Ministry 
of Environment and Forestry will also allocate 
certain areas for Community Plantation Forests 
(Hutan Tanaman Rakyat, HTR), Community Forests 
(Hutan Kesepakatan Masyarakat, HKM), and Village 
Forests (Hutan Desa, HD), based on proposals 
from the FMUs.97

Not everyone agrees with the potential of 
the FMUs. One criticism against the concept 
of FMU is that it appears to follow a business 
paradigm that may only benefit those who see 
forests as a business endeavor. Allowances for 
mining concessions in forest areas may risk forest 
conservation. Quite a number of criticisms have 
also come from the indigenous communities, 
who have been actively protecting forests for 
generations without much recognition.98 There 
is also an ongoing tug of war between the 
Ministry of Forestry and the district governments, 
although this has been mostly about control over 
timber rent, and less over managing degraded 

96>> MOE, 2010.  op cit.; GOI 2015, op cit.

97>> Directorate General of Forestry Planning – Ministry 
of Forestry (DGFP-MOF) 2011.  Summary: Forest 
Management Unit (FMU) Development: Concept, 
Legislation, and Implementation.  Jakarta: Ministry of 
Forestry.

98>> http://rumahalir.or.id/menjaga-hutan-dengan-kph/

“Recently Indonesia 
submitted its INDC to the 
UNFCCC, showcasing its 
planned emission cut 
from land use, forestry, 
and peat sectors beyond 
2020”
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forestlands.99 While the jurisdiction of FMUs is 
under local governments (district or provincial 
governments), the expansion of the FMU system 
has been seen as the central government trying 
to maintain authority over the management of 
forests.100

The FMU system has ample opportunities 
to strengthen forest governance, but to do 
so, its current structure needs a number of 
improvements. The relationship between central 
and local governments needs to be improved with 
more delineated division of roles. The FMUs and 
local governments in charge of them also need 
sufficient financial and technical capacity.101

REDD+ AS AN OPPORTUNITY
REDD+ shows that forests are more valuable 
standing than cut. The concept of “reducing 
emissions from deforestation and forest 
degradation in developing countries; and the 
role of conservation, sustainable management of 
forests and enhancement of forest carbon stocks 
in developing countries” is commonly known as 
REDD+. Coined at the 2005 COP11 in Montreal, 
Canada, REDD+ is a strategic opportunity 
to improve forest management and reduce 
emissions in Indonesia. The concept was agreed 
to be considered as a part of the international 
mechanism to reduce global emissions under 
UNFCCC at COP13 in Bali, Indonesia, in 2007.102  
Not only has Indonesia hosted the most capacity 
building, readiness, and demonstration activities 
in the world,103 it has also received the largest 
portion of REDD+ funding.104  

99>> Barr, C. I., A. P. Resosudarmo, A. Dermawan, J. McCarthy, 
M. Moeliono, and B. Setiono 2006.  Decentralization of 
Forest Administration in Indonesia: Implications for Forest 
Sustainability, Economic Development and Community 
Livelihoods. Bogor: Center for International Forestry 
Research.

100>> Ngakan, P. O., H. Komarudin, and M. Moeliono 2008.  
Menerawang Kesatuan Pengelolaan Hutan di Era 
Otonomi Daerah (Envisioning the Future of Forest 
Management Unit in the Era of Regional Autonomy). 
Governance Brief 38.  Jakarta: Center for International 
Forestry Research.

101>> Bae, S., Y-S. Kim , L. Fisher , M. Moeliono, and J. 
DeShazo 2014.  “Promises and Perils of Decentralized 
Forest Governance: The Case of Indonesia’s Forest 
Management Units in Reducing Emission from 
Deforestation and Forest Degradation (REDD+)”, in 
Society and Natural Resources.

REDD+ is an attempt to change the prevailing 
paradigm in forest management and demonstrate 
that forests are more valuable standing than cut. 
First, REDD+ aims to promote the value of carbon 
sequestration that forests serve. Based on the 
value of carbon and emissions figures, many 
studies have shown that standing forests with high 
carbon sequestration and storage capacity are 
worth more than the timber sold if the forest is 
cut. Additional values can be derived from other 
ecosystem services provided by the forests, such 
as biodiversity, watershed maintenance, tourism, 
local climate, nutrients, and others.

UNFCCC’s COP13 in Bali, Indonesia, included 
REDD+ as a way to reduce global emissions. 
The event sparked interest among domestic 
stakeholders and caught the personal interest 
of then President Yudhoyono. It also provided 
an opportunity for Indonesia to include its key 
interest in the global climate process: the role 
of forestry and land use in climate change. 
Leading up to COP13, Indonesia established 
the Indonesian Forest Climate Alliance (IFCA), a 
multi-stakeholder forum to discuss the issues 
of REDD+. The forum was extended beyond 
COP13 and its discussions eventually led to 
the publication of its seminal report Reducing 
Emissions from Deforestation and Forest 
Degradation in Indonesia. Also, providing context 
to the discussions, Pelangi, supported by the 
World Bank and the Department for International 
Development (DFID) of the United Kingdom, 
released a report positioning Indonesia as a major 
emitter with forestry, land use, and peat as its 
main contributors.105

102>> UNFCCC, 2007.  Decision 2/CP.13. Reducing emissions 
from deforestation in developing countries: approaches 
to stimulate action.  FCCC/CP/2007/6/Add.1, pp. 8-11.

103>> Cerbu, G. A., B. M. Swallow, and D. Y. Thompson. 
2010. Locating REDD: “A Global Survey and Analysis 
of REDD Readiness and Demonstration Activities”, in 
Environmental Science Policy, pp. 2:1–13.

104>> Simula, M. 2010.  Analysis of REDD+ Financing Gaps and 
Overlaps.  Geneve: REDD+ Partnership.

105>> Forestry Research and Development Agency, Ministry 
of Forestry (FORDA-MOF) 2008.  Reducing Emissions 
from Deforestation and Forest Degradation in Indonesia.  
Jakarta: Ministry of Forestry; PEACE 2007.  Indonesia 
and Climate Charge: Current Status and Policies.  
Jakarta: The World Bank and the Department For 
International Development of the United Kingdom.
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REDD+ Agency was established through a long 
process but dismantled too early. Responding 
to Indonesia’s emission cut commitment, 
considered one of the most progressive at the 
time as the first quantitative commitment from a 
developing country, the Government of Norway 
offered to collaborate on REDD+ with Indonesia, 
backed by a results-based contribution of up to $1 
billion from Norway. The collaborative agreement 
was sealed in a Letter of Intent (LoI) on May 26, 
2010.106

The REDD+ program under this LoI, was 
organized in three phases, namely Readiness 
(2010 – 2014), Transformation (2015 – 2016), 
and Full Results-Based Implementation (2017 
– 2020). A REDD+ Task Force was formed, 
reporting directly to the President and chaired 
by the Head of the President’s Delivery Unit for 
the Development Monitoring and Oversight 
(Unit Kerja President untuk Pengendalian dan 
Pengawasan Pembangunan, UKP4). The Task 
Force was mandated to formulate the institutional 
arrangement for the full implementation of REDD+ 
in Indonesia. This included the development of 
a National REDD+ Strategy, the establishment 
of the REDD+ Agency (Badan Pengelola REDD+, 
BP REDD+), its monitoring, reporting, and 
verification (MRV) mechanism, and its funding 
instruments. Additionally, the Task Force initiated 
the implementation and monitoring of the 
moratorium as a follow up on the Presidential 
Instruction No. 10/2011 on the Postponement of 
New Licenses.

A REDD+ National Strategy was issued in 2012 
with five pillars,107 namely:

1. Institutional development for the 
implementation of REDD+ in Indonesia, 
including the establishment of a REDD+ Agency, 
its funding instruments, and its MRV strategy; 

2. Reforming the legal instruments required to 
implement REDD+; 

106>> Memorandum of Understanding between 
the Government of the Republic of Indonesia and 
the United Nations System on the framework for 
cooperation with and support for the National REDD+ 
Programme in the Republic of Indonesia.  Downloadable 
from https://www.regjeringen.no/en/aktuelt/norway-and-
indonesia-in-partnership-to-r/id605709/.

107>> The REDD+ Task Force 2012.  REDD+ National Strategy.  
Jakarta: REDD+ Task Force.

3. Shift of paradigms in forest management to an 
understanding that forests are more valuable 
standing than cut; 

4. Engagement of various stakeholder groups; and 

5. Implementation of strategic programs on 
the ground between the Government of the 
Republic of Indonesia and the United Nations 
System on the framework for cooperation 
with and support for the National REDD+ 
Programme in the Republic of Indonesia.

The REDD+ Agency was established in 2013, with 
a chairperson and four deputies.108 An instrument 
called the Fund for REDD+ in Indonesia (FREDDI) 
has been designed to facilitate financing for the 
REDD+ program . FREDDI was originally designed 
as a trust fund, making use of Presidential Decree 
No. 80/2011 on Establishment of Trust Fund and 
taking into full account that the decree needed to 
be amended to allow for financial engagements 
beyond grants. After only about one year in 
operation, the new government dissolved the 
REDD+ Agency in January 2015.  The tasks of the 
REDD+ Agency were absorbed by the Ministry of 
Forestry and Environment in 2015 as the agency 
was merged into the ministry. 

Following the merger of the REDD+ Agency into 
the Ministry of Forestry and Environment and 
the long delay due to the transition, the pathway 
to establish FREDDI through an amendment to 
the Presidential Decree is no longer considered 
viable due to limited time. A more viable option 
is by establishing FREDDI as a Public Service 
Agency (BLU). Among the many benefits of 
FREDDI is the ability to provide compensation to 
REDD+ proponents that can verifiably contribute 
to reducing emissions from deforestation and 
degradation of forests.109

108>> Presidential Decree No. 62/2013 on the Establishment 
of the Agency for the Management of the Reduction 
of Emissions from Deforestation and Degradation of 
Forests and Peat lands.

109>> Sari, A.P. 2015.  Assessment of Options for the Further 
Development of FREDDI: the Financial Instruments for 
Sustainable Landscape and REDD+ in Indonesia, a note 
to the United Nations Development Program, Jakarta.
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ECOSYSTEM RESTORATION 
AND DEMONSTRATION 
ACTIVITIES
REDD+ as a project-based reduction 
of deforestation.  Originally, REDD+ was 
perceived as a means to allow for project-based 
forest protection in areas that are prone to 
deforestation, and permit local communities 
to gain compensation for the avoidance of 
emissions. While the project-based approach 
remains, REDD+ as a concept has turned more 
towards an approach based on programs, or even 
jurisdictions.

Demonstration activities (DAs) are established 
throughout the world, including in Indonesia, 
to test out the project-based REDD+ concept.  
DAs are a product of the COP13 Decision No. 2/
CP.13/2007 (paragraph 3) made in Bali. They are 
established to examine how the whole project-
based REDD+ supply chain can be implemented 
under varying spatial, sectoral, and administrative 
conditions. The supply chain includes the 
establishment of a baseline, or reference, level 
of expected deforestation and emissions without 
the intervention of the REDD+ project; claimed 
reduction of emissions against the baseline level; 
MRV of the reduction; the accounting system for 
the traded carbon units; and the distribution of 
payments to those that are eligible to receive 
them.110

The Ministry of Forestry111  has embarked on 
a series of DAs since 2008.  Many activities have 
claimed themselves to be DAs, although not all 
fully complied with the DA guidelines under the 
UNFCCC. Among the key DAs are the Kalimantan 
Forest Carbon Partnership (KFCP) in Central 

Kalimantan, supported by the Government of 
Australia; the Berbak Carbon Initiative, supported 
by the Government of Germany; the Ecosystem 
Restoration Project in Katingan and Kotawaringin 
Timur, Central Kalimantan, by Rimba Makmur 
Utama; and the Ecosystem Restoration Project 
in Seruyan, Central Kalimantan, by Rimba Raya 
Conservation.112

While not all DAs have positive results, some 
have shown that conserving forests makes more 
sense than destroying them as it provides direct 
financial benefits. Projects like the one in Seruyan 
and Katingan, which are close to completion, are 
positive examples. The Seruyan project was the 
first that issued voluntary emission reduction 
(VER) credits and hence received payments. In 
contrast, the Ecosystem Restoration project in 
Ulu Masen, Aceh, as the first project that gained 
massive publicity actually failed.113

A review of the progress of the DAs presents some 
key findings. First, REDD+ was not communicated 
well and in some cases stakeholders were misled 
by the concept, which was perceived as “easy 
money.”  Second, in Indonesia, some regulations 
are in conflict with, or at least are not supportive 
of, project-based REDD+. These regulations need 
to be amended. The review also found that the 
role of the private sector, especially strong private 
investors, is key to the success of the project. 
Finally, as REDD+ DAs are direct products of the 
UNFCCC, the protracted international negotiation 
process on REDD+ affected the attitude of private 
investors and the success rate of the projects.114

MORATORIUM OF NEW 
LICENSES
A moratorium of new licenses on primary 
forests and peatlands has opened the door to 
improve forest governance in Indonesia. The 
Presidential Instruction on the Postponement 

110>> FORDA-MOF 2008, op cit.

111>> Two ministries were combined into the Ministry of 
Environment and Forestry in 2014, after President Joko 
Widodo came into power.  

112>> FORDA-MOF 2008, op cit.; Center for Standardization 
and the Environment, Ministry of Forestry (CSE-
MOF) 2012.  Prosiding Workshop: Review Status 
Demonstration Activities (DA) REDD+ di Indonesia 
(Workshop Proceeding: Review of the Status of the 
Demonstration Activities (DAs) of REDD+ in Indonesia.  
Jakarta: Ministry of Forestry.

113>> Lang, C., “Some Question for Dorjee Sun about the Ulu 
Masen REDD Project,” in redd-monitor.org, 3 February 
2014.

114>> CSE-MOF 2012, op cit. 
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of New Licenses for Conversion of Forest Land, 
was issued in May 2011, and has been extended 
twice, with the latest two-year extension issued  
on May 13, 2015, the day it was due to end.115 
The moratorium on new licenses was expected 
to improve forest governance in Indonesia, 
which was admittedly messy. While there 
have been strong criticisms about its limited 
results, the policy produced the Indicative Map 
of the Postponement of New Licenses (Peta 
Indikasi Penundaan Ijin Baru, PIPIB), or the 
Moratorium Map, as the basis for monitoring 
the implementation of the moratorium. The 
map is revised every six months using the most 
updated information. The eighth revision of the 
Moratorium Map shows that the area under the 

moratorium has increased by more than one 
million ha to a total of more than 65 million ha. 
This initiative allows for innovative reforms of 
forest governance. For example, the collaborative 
One Map Initiative produced geospatial reference 
in 1:50,000 scale, making it the standard reference 
for thematic maps including land cover maps, 
One National Geoportal integration, and One 
Geospatial Information Database. This initiative 
allows for the solving the problems of overlapping 
maps across sectors, facilitates transparency 
and accessibility of geospatial information, and 
increases the quality of the governance of land 
use and forestry, hence increasing participation 
and trust among stakeholder communities in the 
process.

The One Map Initiative also gave birth to the One 
Reference Map and One Licensing Information, 
which was piloted by UKP4 and the REDD+ 
Agency in nine districts and municipalities in 
three provinces. The program improved the 
documentation and compliance processes 
related to permits and requirements attached 
to the licenses. The pilot showed the potential to 
increase (non-tax) government revenue by 300 
percent. As a result, at the end of 2014, Jambi 
province issued a Governor Regulation on the 
implementation of the One Licensing Information 
system. Aside from that, the transparent online 
integrated licensing system in the former 
Ministry of Forestry has reduced the potential for 
corruption.

Between 2011 and 2014, the documentation 
of forest areas increased by 63 percent, far 
exceeding the 11 percent recorded in 2011. This 
success makes spatial planning and tax calculation 
easier, among other benefits. Many necessary 
regulations regarding land use were developed, 
finalized, issued, and improved. Of course, these 
improvements will have positive impacts on 
people’s welfare, as the livelihoods of about 77 
percent of the communities living around forests 
depend on the ecosystem services that they 
provide.

While there are weaknesses, the moratorium 
has contributed to reducing Indonesia’s 
deforestation rate, increased the quality of forest 
governance, and improved the livelihoods of 
forest-dependent communities. However, to 
reach its full potential and conserve forests for 
the future, the moratorium needs more than an 
extension – it needs to be improved. For example, 
the moratorium should include secondary forests 
with good biophysical condition. Aside from that, 
the current moratorium areas may need to be 
permanently protected. The remaining forest 
areas outside of the moratorium that are either 
convertible or have been converted already 
should be sufficient for future needs for land. 
Also, due to their vulnerable nature, all peatlands 
should be included under permanent protection.

“The moratorium 
initiative has given rise to 
the One Map Policy”

115>> Presidential Instruction No. 10/2011 the Postponement 
of New Licenses and Improvement of the Governance 
of Primary Forests and Peat Lands. The two extensions 
were issued through Presidential Instruction No. 6/2013 
and Presidential Instruction No. 8/2015.  

“… the moratorium has 
contributed to reducing 
Indonesia’s deforestation 
rate, increased the quality 
of forest governance, and 
improved the livelihoods 
of forest-dependent 
communities.”
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PALM OIL
Can the palm oil industry no longer be the main 
culprit of deforestation? The signing of the 
Indonesia Palm Oil Pledge (IPOP), which promotes 
no-deforestation and no-peat operations in 
their supply chains, in September 2014 caught 
everybody by surprise, or at the very least, 
confused the critics of the palm oil industry. The 
pledge, announced in New York along the UN’s 
General Assembly, is a representation of shared 
goals from sustainability commitments made by 
palm oil giants with operations in Indonesia. The 
initial signatories, namely Wilmar, Golden Agri 
Resources (GAR), Asian Agri Resources, Cargill, 
and the Indonesian Chambers of Commerce and 
Industry (Kamar Dagang dan Industri Nasional 
Indonesia, Kadin Indonesia), constitute possibly 
80 percent of the country’s palm oil exports. 
Later, two other major palm oil companies, Musim 
Mas and Astra Agro Lestari, followed suit and 
joined IPOP. This initiative and many other large 
efforts, such as the Sustainable Palm Oil Indonesia 
initiative by the Ministry of Agriculture and 
supported by the United Nations Development 
Program, have turned sustainable palm oil politics 
upside down in Indonesia possibly forever and for 
the better. It was unfortunate, however, that some 
high-level officials in the government publicly 
denounced the zero-deforestation pledge by the 
IPOP members.  Some argued that committing to 
zero deforestation throughout the supply chain 
will put smallholders that are not yet ready to 
follow suit at risk. Some others argued that the 
pledge originated from foreign pressures.116

Indeed, palm oil has a unique role in the 
world. Oil palm is the most efficient oilseed crop 
in the world, producing  up to ten times more oil 

Markets and Trade.  Washington, DC: United States 
Department of Agriculture.

121>> Sime Darby Plantations 2014. op cit.
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per hectare than other oilseed crops. Oil palm 
accounted for 5.5 percent of global land use 
while producing 32 percent of global oils and 
fats products in 2012.117 This is why palm oil has 
become the most preferred kind of oil and fat, 
and its consumption has steadily increased and is 
expected to continue to rise. Annual production 
and consumption of palm oil increased from a 
mere 1.3 million tons  on average in the period of 
1958 – 1962 to 17.9 million tons in 1996 – 2000118  
and 52.1 million tons in 2012. Worldwide demand 
for palm oil is expected to reach 240 million tons 
in 2050.119 Indonesia surpassed Malaysia as the 
world’s largest palm oil producer in 2005120, and 
together the two countries produce about 86 
percent of the world’s palm oil.121 Other producer 
countries include Thailand, Colombia, Nigeria, 
Papua New Guinea and Ecuador.

For Indonesia, palm oil is an important 
commodity and is likely to continue to be 
in the future. It contributes 6-7 percent of 
Indonesia’s annual income, and almost 4 million 
people are directly employed by the industry. 
As a part of its mid-term development plan, the 
Indonesian government of has set a palm oil 
production target of 40 million tons by 2020. 
This is an increase of almost 10 million tons, or 
about one-third of today’s output, in the next 
five years.122 From 1990 to 2005, over half of 
oil palm plantations in Indonesia and Malaysia 
were developed on deforested lowland tropical 
forests.123 Greenpeace, for example, named 
oil palm expansion as the single largest culprit 
of deforestation. Development of the biofuels 
industry has also increased demand for palm oil, 
which in turn added pressure on land and forest 
lands.124 Indeed, the role of oil palm plantation 
expansion on deforestation has given rise to many 
criticisms.



Plantation size

Large private plantations

Large state-owned plantations

Small and mid-sized 
(community) plantations

Total

Plantations (ha)

CPO Production (tons)
Plantations (ha)

CPO Production (tons)

Plantations (ha)

CPO Production (tons)

Plantations (ha)

CPO Production (tons)

3,061,412

11,929,390
651,216

1,943,212

4,236,761

7,517,724

7,949,389

21,390,326

2009

4,356.087

15,626,625
727,767

2,144,651

5,381,166

10,010,728

10,465,020

27,015,519

2013

4,739,986

17,434,657
769,357

2,201,634

5,935,465

11,312,640

11,444,808

30,948,931

2015
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INCREASED EFFICIENCY AND 
PRODUCTIVITY
By 2013, palm oil had expanded to 24 provinces 
throughout Indonesia. Of these, Riau dominated 
with 2.19 million ha, or about 21 percent of 
the total plantation area. More than half of the 
plantations, about 5.3 million ha, are operated by 
large companies, while an additional 7 percent, or 
about 0.7 ha, are operated by large state-owned 
companies. The remaining 42 percent, or about 
4.5 million ha, are community plantations owned 
by smallholders. Indonesia’s total production of 
crude palm oil (CPO) in 2013 was slightly more 
than 27 million tons. Output is expected to reach 
about 31 million tons in 2015.125

There is plenty of room to improve the 
productivity of the palm oil industry in 
Indonesia and increase output. The table above 
reveals that the oil palm industry’s productivity 
ranges between 2.6 and 2.7 tons per hectare 
(t/h). Productivity is highest in the large private 
estates, producing about 3.6-3.9 t/h of CPO, and 
expectedly lowest in the small-and mid-sized 
community estates at 1.8-1.9 t/h. The large state-
owned estates could have done better than 2.9-3 
t/h, especially since they can be a good model for 
the industry.126 In comparison, in Malaysia, 5.2 ha 
of plantations produced 20 million tons of CPO in 

Table 5.2: Palm oil area and production rate, 2009 – 2015. Note: The figures for 2015 are estimates. Source: Central Bureau of 
Statistics (BPS), 2015.

2013, or a productivity rate of about 3.85 t/h.127

Best practices, however, can push productivity 
to be much higher than what it is today. The 
potential yield on a commercial scale could 
actually reach 10-11 tons per ha. In Malaysia, the 
highest yield was reported to be at 8 tons per 
ha, while major groups in Indonesia and Malaysia 
have experienced yield of 6 t/h.128

If the productivity of small and independent 
farmers can be increased to the level of the large 
plantations at 3.6 – 3.9 t/h, then from the 11.4 
million ha the smallholders can produce between 
41.2 and 44.6 million tons of CPO.  This level of 
output exceeds the industry target of 40 million 
tons by 2020. This simple calculation shows that 
the 2020 production target can be met entirely 
by increasing the efficiency and productivity of 
smallholders, bearing in mind that the whole 
industry’s efficiency can still be improved well 
beyond 4 t/h.

125>> CSA (Central Statistics Agency, Badan Pusat Statistik), 
2015.  Indonesian Palm Oil Statistics 2014.  Jakarta: 
Central Board of Statistics.

126>> CSA, 2015, op cit.

127>> MPOC (Malaysia Palm Oil Council) 2015.  Annual Report 
2014.   Kuala Lumpur: Malaysia Palm Oil Council.

128>> Breure, C.J. 2003.  Oil Palm – Management for Large 
and Sustainable Yields (Fairhurst & Härdter, eds). 
Singapore: PPI/PPIC-IPI, p. 59-98; Donough, C.R., C. 
Witt, T. Fairhurst, W. Griffiths, and A.G. Kerstan, 2006. 
Proceedings of 5th International Planters Conference 
2006.  Kuala Lumpur: Incorporated Society of Planters; 
Sime Darby Plantations 2014, op cit.

There is plenty of room 
to improve productivity, 
increase prosperity of the 
smallholders, and reduce 
the risks of deforestation. 



48 CLIMATE-FRIENDLY ECONOMIC GROWTH 
AN OPPORTUNITY FOR INDONESIA

Improving the productivity of the smallholders 
requires an understanding of why it is rather 
low. Among other factors, as stated by president 
of a major palm oil group, this may be due to the 
palm oil euphoria that created palm oil farmers 
without proper knowledge, skills, and capacity to 
plant oil palm productively. Fertilizer application, 
for example, is key to productivity.

There are several key steps to improving 
smallholder productivity, as laid out by the 
International Financial Corporation (IFC). First, 
there is a need for capacity development for 
smallholders, including training for better 
agronomic practices and sustainability aspects. 
Second, there is also a need for replanting. 
Smallholders supplying to larger companies 
(schemed smallholders, or plasma) have a 
higher need for replanting than independent 
smallholders. Third, the potential to increase 
smallholders revenue and thus profitability 
could come from more direct information 
and communication access from farmers to 
mills, without having to go through traders or 
intermediaries. Eliminating the intermediaries may 
increase the price of their fruits by as much as 
20 percent. Fourth and finally, smallholders need 
access to financing facilities. Some smallholders, 
by the nature of their way of doing business, may 
not be immediately bankable. There is a grave 
need for an innovative financing facility that could 
assist these smallholders.129

UTILIZATION OF  
DEGRADED LAND
There is ample availability of degraded lands 
in Indonesia. When expansion is absolutely 
necessary, it can be done on degraded areas. 

Past studies suggest there are 12 – 74 million ha 
of degraded land, depending on the definition 
of “degraded”. Some definitions use biophysical 
conditions, such as tree cover or canopy, while 
others include social and economic factors. In 
the provinces in Indonesia’s Borneo, there is 
an estimated 14.6 million ha of degraded land 
considered suitable for oil palm, although 5.3 
million ha of this is within the Forest Estate and 
therefore currently illegal to use for plantations. In 
Aceh Province, about 200,000 ha of degraded land 
is available.130

The term “degraded land” could have many 
definitions. Relevant to climate, using degraded 
land for oil palm plantations should also include 
carbon considerations, i.e. converting the 
land should not lead to significant additional 
greenhouse gas emissions. Therefore, the term 
“degraded” land should mean low standing 
biomass and low below-ground carbon storage, 
as well as high forest regeneration potential.131  
The definition of “lahan kritis,” or critical lands 
used by then Ministry of Forestry (now Ministry 
of Environment and Forestry) are those that 
are of low forest cover, steep slopes, and have 
a high risk of erosion. For sustainable palm oil, 
the definition of available and suitable degraded 
lands should be areas with low carbon stocks and 
low biodiversity levels and without potential land 
tenure conflicts. Critical lands, therefore, may not 
be the same as degraded land.132

Degraded land can be used for land swapping.  
Granted, however, that these alleged “degraded” 
land may be used for other purposes such as 
grazing or community farming, or there may 
be other claims of use or even ownership. 
Once identified, the locations and status of the 
degraded lands need to be documented in a 
database. They can be used for “land swapping,” 
which is a concept where oil palm companies with 129>> Molenaar, J.W., M. Persch-Orth, S. Lord, C. Taylor, 

J. Harms 2013.  Diagnostic Study on Indonesian Oil 
Palm Smallholders.  Washington, DC: The International 
Financial Corporation.

130>> Gringold, B. 2010.  Degraded Land, Sustainable Palm 
Oil, and Indonesia’s Future.  Washington, DC: World 
Resources Institute; Rosenbarger, A., A. Alisyahbana, 
and J. Anderson 2013.  “Swapping Land” to Produce 
Sustainable Palm Oil in Indonesia.  Washington, DC: 
World Resources Institute; Ruysschaert, D., A. Darsoyo, 
R. Zen, G. Gea, I. Singleton 2011.  Developing Palm-Oil 
Production on Degraded Land: Technical, Economic, 
Biodiversity, Climate, Legal, and Policy Implications.  
Bogor: World Agricultural Center

131>> Gringold, B. 2010, op cit.

132>> Directorate General on Forest Planning, 2013. Technical 
Guidance of Conducting Spatial Data of Critical 
Land, Decision No. 4/V-SET/2013, The Ministry of 
Forestry; Republic of Indonesia, 2015.  Indonesia: 
Land Degradation Neutrality National Report.  Jakarta: 
Republic of Indonesia;  Gingold, B., and A. Rosenbarger, 
2012.  Degraded Land for Sustainable Palm Oil in 
Indonesia: Practical Guidance.  Washington, DC, and 
Jakarta, Indonesia: World Resources Institute and Sekala.
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legal permits to convert biophysically-good forests 
for plantation can be persuaded to move the 
plantations into degraded lands instead.133

The biggest hurdle for land swapping is 
actually regulatory environment. Palm oil 
companies welcome land swapping, if it is allowed 
by law.134 Through the POTICO initiative, the World 
Resources Institute, in collaboration with local 
NGO Sekala and a giant palm oil group SMART, 
experimented with the implementation of a land 
swap for one of SMART’s concessions from an 
existing license in a forested area into a degraded 
land with welcoming surrounding community. 
Unfortunately, even with all the parties willing to 
cooperate, the government rejected the idea and 
the trial was aborted after a couple of years.135

The experiment shows that there are economic, 
environmental, and social opportunities for land 
swaps. However, a lack of political will and rigid 
adherence with regulations, even when there were 
legal avenues to do land swaps, have become a 
hindrance.136

COMMUNITY, SAFEGUARDS, 
AND SUSTAINABILITY 
STANDARDS
Indonesia’s indigenous communities gained 
back their rights to forest lands, among the 
most important turning points in land use and 
forestry management in Indonesia was the 
Constitutional Court Ruling No. 35/PUU-X/2012, 
better known as the MK35 decision. The ruling 
was the result of an appeal from the Indonesian 
Indigenous Community Alliance (Aliansi 
Masyarakat Adat Nusantara, AMAN) and the 
Kuntu and the Kasepuhan Cisitu communities 
for a judicial review on the Forestry Law No. 
41/1999. The original law said that “customary 
forests are state forests located in indigenous 
peoples’ territories.” The Constitutional Court 
decided that the word “state” would be deleted, 
and in effect recognizing full land tenure rights of 
the indigenous people. Customary forests have 
then moved from being a part of state forests 
into “rights forests” (hutan hak, customary rights 
of the indigenous community).137 This, arguably, 
was among the most historic decisions in land 
management.

The government has signed Memoranda 
of Understanding with the indigenous 
communities. As a follow up, President Joko 
Widodo held a meeting with key leaders of the 
indigenous communities in June 2015 to discuss 
the way forward. The discussion resulted in a 
plan for a Presidential Task Force on Indigenous 
Communities. There are also three Memoranda 
of Understanding between AMAN and the 
government, namely:

1. With the National Commission on Human 
Rights to implement Law No. 39/1999 on 
Human Rights and to mainstream indigenous 
community rights in different policies and 
regulations; 

2. With the Ministry of Environment (now Ministry 
of Environment and Forestry) to implement 
Law No. 32/2009 on Environmental Protection 
and Management to identify indigenous 
communities and their traditional knowledge; 
and 

3. With the National Land Agency to recognize 
indigenous communities’ collective rights on 
territories and make an official registry.

In August 2015, President Joko Widodo reiterated 
his government’s commitment “to protect the 
indigenous communities facing agrarian conflicts, 
to reduce carbon emissions through stopping 
forest fires, and to manage forests sustainably.”138  
Unfortunately, although it was initially scheduled 
to be launched in August 2015, the Indigenous 
Communities Task Force has yet to be established 
at the time of the writing of this report.

133>> Rosenbarger, A., A. Alisyahbana, and J. Anderson 2013.  
“Swapping Lands” to Produce Sustainable Palm Oil in 
Indonesia. Washington, DC: World Resources Institute.

134>> Statement by Indonesian Palm Oil Association (GAPKI, 
Gabungan Pengusaha Kelapa Sawit Indonesia) Secretary 
General Joko Supriyono and Executive Director Fadhil 
Hasan. See Butler, R. 2013.  “Indonesian Palm Oil 
Industry Would Support Land Swaps To Protect Forest, 
While Expanding Production”, in Mongabay, April 19, 
2013.

135>> Rosenbarger, A. et al, op cit.

136>>  ibid

137>> “A Turning Point for Indonesia’s Indigenous Peoples”, in 
Down to Earth, June 7, 2013.

138>> President Jokowi’s speech at the occasion of the 70th 
anniversary of the Republic of Indonesia, August 14, 
2015.
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To manage the economic, social, and ecological 
disruption to local and indigenous communities, 
either by activities such as oil palm development 
or by conservation initiatives, there needs to be 
a set of social and environmental safeguards. In 
some cases, the safeguards come in the form 
of sustainability standards. These safeguards or 
sustainability standards will protect not only the 
local and indigenous communities, but also the 
area’s ecological integrity.

Palm oil sustainability standards have 
provided social and environmental safeguards. 
After being accused as a major culprit of 
deforestation, a multi-stakeholder process was 
initiated to define whether and how the palm 
oil industry could be more sustainable. The 
Roundtable for Sustainable Palm Oil (RSPO) was 
established to put together a set of standards for 
sustainable palm oil.141 It succeeded in attracting 
the interest of major palm oil producers seeking 
market access where barriers were raised due to 
consumers and environmental groups’ pressures. 

The costs to get RSPO certification include 
setting aside High Conservation Value (HCV) 
areas, including areas that are important to the 
communities in terms of livelihoods and traditions, 
the certification itself, staff costs, and segregation 
of palm oil. The benefits include better community 
relations, more efficient operation costs, staff, 
and labor costs, increased potential revenues and 
market access, and access to capital.142

The Indonesian Government then put together its 
own compulsory standard called the Indonesian 
Sustainable Palm Oil (ISPO). All oil palm companies 
in Indonesia are required to be ISPO-certified. 
ISPO is arguably slightly more than a certificate of 
compliance with prevailing laws and regulations 

139>> For a case in Papua, for example, see Sheil, D., M. 
Boissière, and G. Beaudoin 2015.  “Unseen Sentinels: 
Local Monitoring and Control in Conservation’s Blind 
Spots,” in Ecology and Society, 20 (2): p. 39.

140>> Sirait, M. 2009.  Indigenous Peoples and Oil Palm 
Plantation Expansion in West Kalimantan, Indonesia. 
Amsterdam: Faculty of Law, University of Amsterdam

141>> http://www.rspo.org/ accessed on September 30, 2015.
Benefits. Washington, DC: World Wide Fund for Nature 
International.

142>>  Levin, J. 2012.  Profitability and Sustainability in Palm Oil 
Production: Analysis of Incremental Financial Costs and 
Benefits. Washington, DC: World Wide Fund for Nature 
International.

The issue of indigenous and local community 
rights has been key in the broader issue of 
sustainable management of forest resources. 
One of key issue in the relationship between 
indigenous communities and forest management 
is how their livelihoods depend significantly on 
forest resources. Management of forest resources 
from the outside will disrupt their lives and most 
likely their livelihoods. Another issue is that for 
the most part, indigenous communities through 
their local wisdoms are better in managing the 
forest resources, especially in cases where formal 
supervision does not exist.139

Any disruption in the economic, social, or 
ecological ecosystem will greatly affect local 
and indigenous communities. In the case of oil 
palm plantations and refining, the benefits for 
indigenous communities are allegedly limited.  
One study found that only the elites of the 
indigenous communities, if any, benefited from 
oil palm plantations, while the other members 
ended up being landless and pursued other less 
attractive livelihoods. Engagement with oil palm 
plantation companies also detached indigenous 
people from their ancestral customs, which in 
turn weakened their social cohesiveness, not 
only among members of the communities, but 
also among the families.  The strong attachment 
to their ancestral lands made it difficult for them 
to exit from oil palm plantations even in times of 
hardship -- it would be easier for newcomers from 
other areas to exit and start other plantations, 
such as rubber. In summary, the potential for 
conflict is significant, and the greater the scale of 
the plantation expansion, the greater the potential 
for conflicts.140

President Joko Widodo 
commits “to protect the 
indigenous communities 
facing agrarian conflicts, 
to reduce carbon 
emissions through 
stopping forest fires, 
and to manage forests 
sustainably.”
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System (SVLK). Under SVLK, all timber and timber 
products are required to go through verification 
of legality.147 The SVLK certification is separate 
from sustainability certifications such as those 
provided by the Indonesian Ecolabel Institute 
and the Forest Stewardship Council, which are to 
ensure that the timber is grown and harvested in 
sustainable manners.148

In summary, safeguards and sustainability 
standards are some ways of ensuring that the 
impacts of disruptions on existing economic, 
environmental, and social conditions are well 
managed.

143>> http://www.ispo-org.or.id/index.php?lang=en accessed 
on September 30, 2015.

144>> UNFCCC (United Nations Framework Convention on 
Climate Change) 2011.Decision 2/CP.17.

145>> Larsen, G., and F. Daviet 2012.  Safeguarding Forests and 
People: A Framework for Designing a National System to 
Implement REDD+ Safeguards.  Washington, DC: World 
Resources Institute.

146>> REDD+ Agency 2014.  REDD+ in Indonesia: Laying the 
Foundations for Tranformative Change.  Jakarta: REDD+ 
Agency.

147>> https://silk.dephut.go.id/index.php accessed on 
September 30, 2015.

148>> http://www.lei.or.id/ accessed on September 30, 2015; 
https://ic.fsc.org/index.htm accessed on September 30, 
2015.

regarding palm oil plantation and production.143 
Still, few companies have managed to become 
ISPO-certified, let alone RSPO-certified.

There are key differences between RSPO and 
ISPO. A notable difference between the two 
standards is the treatment of HCV and high 
carbon stock (HCS) forests. In Indonesia’s legal 
system, it is unclear whether setting-aside 
HCV and HCS forests for conservation within a 
plantation concession is allowed. However, RSPO 
endorsed this approach, while ISPO tends to be 
more risk averse by rendering it unlawful.

In REDD+, safeguards are mandatory. 
Governments are mandated to provide 
information on how safeguards are “addressed 
and respected.”144 One of the principles of 
safeguards is the protection of the rights of 
the local people.145 In Indonesia, the REDD+ 
Agency (before it was merged into the Ministry 
of Environment and Forestry) formulated a set 
of REDD+ safeguards called PRISAI (Principles, 
Criteria, and Indicators of REDD Safeguards 
Indonesia). One of PRISAI principles is “respect for 
the knowledge and rights of indigenous people 
and members of local communities.”146

Illegal logging has cost the country dearly. To 
ensure that all timber and timber products 
come from legal sources, the government has 
put together the Timber Legality Verification 
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CALCULATOR 2050 
(I2050PC) 
The Indonesia 2050 Pathway Calculator 
(I2050PC) aims to provide easy access to 
stakeholders to simulate and model future 
emissions based on various policy options. 
The I2050PC is a web-based and open source 
tool designed to help users simulate a low carbon 
development pathway for Indonesia by providing 
direct feedback on the potential outcomes of a 
chosen pathway. The calculator encompasses a 
wide range of policy levers and should be able 
to account for most, if not all, key sectors. The 
I2050PC is housed within the Ministry of Energy 
and Mineral Resources at calculator2050.esdm.
go.id.

The I2050PC is admittedly not a model for 
policy-making. Policymakers usually make use 
of bigger, more complex models. However, with 
its simplified interface and accessibility, I2050PC 
has the potential to communicate alternative 

policy options and allow participation of broader 
members of stakeholders. They will be able to 
play around with scenarios of policy options 
and compare the resulting impacts on future 
emissions.

The I2050PC is adapted from the original 2050 
Pathways Calculator developed by the UK’s 
Department of Energy and Climate Change. 
The Indonesian version, launched in April 2011, 
was designed through an extensive collaboration 
between stakeholders such as Indonesia’s 
Ministry of Energy and Mineral Resources, the 
National Energy Council, the Association of 
Biofuels Producers, and the Participatory Mapping 
Network.  This collaboration has allowed the tool 
to offer a relatively wide range of possibilities that 
all stakeholders envision for the next 35 years. 
It is important to remember that major shifts in 
policy, technology, or other unknowns may lead 
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to changes beyond the range currently projected 
by the calculator. Nevertheless, the calculator 
represents a sizable body of knowledge regarding 
Indonesia’s current development pathway, and 
as such offers insights into its limitations and 
potential dependent factors.

Based on the latest INDC draft, the Indonesian 
NCE team has produced four possible scenarios 
to help compare and visualize different emissions 
pathways, namely the INDC baseline, which shows 
the status quo or business-as-usual scenario, the 
29 percent emissions reduction recommended by 
the INDC, the “progressive” scenario, as well as the 
“least emissions possible” scenario 

Business as usual. Mimicking INDC, annual 
emissions in Indonesia under the Status quo 
scenario in the I2050PC is projected to reach 
2.9 Gt CO2 by 2030. This is calculated based 
on business-as-usual practices, where energy 
intensity for household, commercial, and industrial 
sectors is expected to decrease on average by 
about 20 percent through technological retrofit 
or improvements. Transportation sector will use 
more natural gas and biodiesel content will reach 
10 percent by 2030. Meanwhile, agriculture, 
construction, and mining sectors are assumed 
to grow at 4.75 percent with energy intensity 
increasing at 1 percent per year and a transition 
to biodiesel at 0.75 percent per year.

For electricity generation, gas-steam and gas 
power generation capacity will increase by 1 GW, 
while diesel generation will decline by 2 GW. Coal-
fired power generation will reduce the utilization 
of sub-critical from 70 percent to 60 percent, with 
about 10 percent being ultra-super critical while 
the rest super critical. From renewables sources, 
power generation is assumed to increase by 4 
GW from geothermal energy, 6 GW from biomass, 
9 GW from hydropower, 4.5 GW from tidal wave, 
1.5 GW from wind, 6 GW from solar power, and 
2.5 GW from nuclear by 2030.  In parallel, it is 
also assumed that bio-energy production will take 
about 5 percent of agriculture, plantation, and 
forestry waste, while the utilization of urban waste 
biogas will generate about 1.4 MWe.

Land-based bio-energy is assumed to focus 
on biodiesel from palm oil with a special land 
allocation of 0.8 million ha, while the total area 

of oil palm plantations will expand to about 15 
million ha. It is assumed that the area of degraded 
lands and forests will not change, but the area of 
agricultural and plantations other than oil palm 
will increase by 5 percent from 38 million ha to 
about 40 million ha.

INDC 29. To achieve the 29 percent reduction 
by 2030 as stipulated in Indonesia’s INDC, 
greenhouse gas emissions will be limited at 2 
Gt CO2.  There needs to be significant changes, 
such as a reduction of average energy intensity 
by about 40 percent in all sectors, a shift to mass 
transportation systems, retrofit, and expanded 
utilization of natural gas and biodiesel in the 
transportation sector. Moreover, while energy 
intensity in agriculture, construction, and mining 
will be increased to boost productivity, it is 
assumed that biodiesel will replace more than half 
of diesel fuel used in these sectors.

Conventional thermal electricity generation will 
focus on increasing the capacity of gas-steam 
generation by 4 GW and gas by 8 GW, while diesel 
generation is reduced by 2.3 GW. Coal-fired 
generation will compose 20 percent sub-critical, 
30 percent ultra-super critical, and the remaining 
super critical. Super critical and ultra-super 
critical are the more advanced coal power plant 
technologies that are significantly more efficient.

Indonesia will need to focus on adding more 
renewable energy capacity.  This will include 10 
GW from geothermal, 14 GW biomass, 20 GW 
hydropower, 10 GW tidal wave, 6 GW wind, and 
12.5 GW solar power.  Bioenergy production will 
reach 40 percent of fuel use and urban-waste 
biogas output will reach 3.1 MW.

In the land use sectors, this scenario will maintain 
the area for agriculture and plantations and slow 
the expansion of oil palm area so that in the next 
15 years the area will only increase by 1 million ha. 
Significant change will be needed to reduce the 
total area of degraded lands by 1 million ha and 
to focus the development of forestry sector on 
industrial estates so that fewer licenses for natural 
forest conversion are issued while conservation 
areas expand.

Progressive. The progressive scenario is in many 
ways similar with the INDC 29 scenario. However, 
agricultural and estate crop plantations will be 
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reduced from 38 million ha to 35 million ha, with 
the 3 million ha converted into conservation and 
rehabilitation forests, contributing to further 
reduction of emissions. It goes without saying 
that significant changes will only take place when 
there are considerable increases in productivity in 
agriculture and plantation sectors. This scenario 
will also utilize more plantation areas to produce 
biodiesel to increase the proportion of renewable 
energy.

Least emissions. The least emissions scenario 
is achieved through very similar ways as the 
progressive scenario. The main difference is 
that in this scenario, the role of biomass and 
biodiesel is reduced, while that of nuclear power 
is increased. This set up will allow Indonesia to 
minimize emissions from conventional thermal 
energy.

Based on the four scenarios above, the 
Indonesian 2050 Pathway Calculator projects 
different emission pathways to 2030. 

Figure 6.1: Total emissions pathways according to different scenarios

http://calculator2050.esdm.go.id/pathways/444444444411144414411144444444134414414444144444111443333444/electricity/comparator/111111111111111111101111111101110110111101111100111
http://calculator2050.esdm.go.id/pathways/441144444411144414411144444444134414414444144444112444444433/electricity/comparator/111111111111111111101111111101110110111101111100111
http://calculator2050.esdm.go.id/pathways/444441444444441411144044444444034404404444044444001444444444/electricity/comparator/111111111111111111101111111101110110111101111100111
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Figure 6.2: Total energy demand according to different scenarios. The progressive and least emissions scenarios yield the same figures 
thus overlaping lines in the graph.

Different from the previous graphs, the graphs 
of energy supply above show the potential for a 
progressive scenario to offer something other 
than reduced emissions when compared with 
the INDC 29 scenario: better energy security and 
sovereignty. This is brought about by the fact 
that the progressive scenario will push for more 
energy efficiency as well as more renewable power 

generation. Integral to this push is the increase in 
electrification rate, as access to electricity allows 
for significantly more energy-efficient options 
compared with the inefficient distribution of other 
energy sources. This is reflected clearly in the 
electricity demand and supply on the next page.

Figure 6.3: Total energy supply according to different scenarios
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Figure 6.6: The role of non-fossil energy according to different scenarios

Figure 6.4: Total electricity demand according to different scenarios. The progressive and least emissions scenarios yield the same 
figures thus overlaping lines in the graph.

Figure 6.5: Total electricity supply according to different scenarios. The progressive and least emissions scenarios yield the same 
figures thus overlaping lines in the graph.
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The progressive scenario will offer a higher share 
of non-fossil fuels compared with other scenarios. 
Although this push for more renewable options 
might mean slightly more emissions from land 
use sectors compared with the least emissions 
scenario, it is important to note that the latter 
assumes a lower economic growth rate and 
requires significant progress towards nuclear 
energy in Indonesia. 

This is markedly different from the other three 
scenarios, which assume zero nuclear power 
generation. Therefore, it is clear that the main 
advantages of implementing the progressive 
scenario compared with the INDC 29 are lower 
emissions, more energy efficiency, more energy 

resilience, and more renewable energy without 
having to negatively impact economic growth.

The importance of land use sectors. Aside from 
emissions reduction from the energy sector, the 
NCE will also focus on more efficient land use by 
employing better land management and increased 
productivity. 

This focus is also integral to the difference in 
emissions between the INDC recommendation 
and the NCE scenario. Various policy options 
and workable solutions related to better land 
management and energy efficiency have been 
discussed in greater detail in their respective 
chapters.
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A trader from lok baintan offer guava fruit in the Floating Culture Festival in Banjarmasin. (c) Robby Fakhriannur

FINANCING CLIMATE-FRIENDLY ECONOMY

Climate-friendly economic growth, in the long 
run, is more efficient than “dirty” growth, 
but often requires slightly bigger upfront 
investments. Stranded assets are a liability to the 
economy. They are expensive to utilize, and even 
more expensive not to utilize.149 A climate-friendly 
economy requires adequate space to manage the 
risks of climate-related stranded assets.

Climate finance is new and additional financial 
availability is needed to push for climate-
friendly economic growth. At present, about 
$1 trillion is required annually to address the 
challenges of climate financing.150 In 2013, about 
$331 billion was made available to finance low-
carbon development per year, 58 percent of which 
was through public funding and the rest through 
the private sector.151 This amount is expected to 
increase over time.

Existing estimates of climate financing needs for 
climate-friendly economic growth in Indonesia 
range between $1 billion and $20 billion. 

Table 7.1 shows the different estimates made by 
various institutions, which use most likely different 
assumptions. 

Climate financing in Indonesia is ample, but 
not sufficient. In 2011, about Rp 8.377 trillion 
($951 million in 2011 exchange rate) of climate 
financing was disbursed in Indonesia. Two-thirds 
of this was from domestic sources, while the rest 
came from international funding. The amount only 
represented 23 percent of the total requirements 
for climate financing.152

149>> Caldecott, B., et al., 2013, op cit.; Carlisle, S., 2015, op 
cit.

150>> World Bank, 2014.  Climate Finance is Flowing, But It 
Isn’t Enough Yet.  Washington, DC: World Bank.

151>> CPI (Climate Policy Initiative), 2014.  The Global 
Landscape of Climate Finance.  Venice: Climate Policy 
Initiative.

152>> Climate Policy Initiative, 2014. The Landscape of Public 
Climate Finance in Indonesia. Jakarta: Climate Policy 
Initiative.



Medium-Term National Development Plan (RPJMN) 2010-2014

Source of estimate AMOUNT

26% target: 8.3 billion 
41% target: 16.8 billion

1.074 billion

3.7 billion

10.7 - 15 billion

Ministry of Environment, Second National Communication, 
2009 INDC, 2015, total needed to achieve 2030 targets

Climate mitigation budget, Fiscal Policy Office, Ministry of 
Finance, 2010

Marginal Abatement Cost Curve (MACC) assessment by the 
National Council on Climate Change and McKinsey, 2009, 
until 2030.

19.26 billion

Fiscal framework for mitigation, 2012 (Forestry and peat, 
energy, and transportation to achieve 20 percent emission 
reduction target by 2020)
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Table 7.1 Estimates of climate finance requirements in Indonesia by various sources. Note: All estimates are the results of simulations 
and valuations using general assumptions that may not be accurate but are sufficient to provide impressions on the scale of the 

financing required. 153

153>> CPI, 2014, op cit.

154>> Ibid.

155>> Ibid.

Climate financing from foreign sources are 
dominated by bilateral partners. In 2011, 
international partners were estimated to provide 
Rp 2.8 trillion ($325 million) or 34 percent of the 
public funding for climate change in Indonesia. 
Bilateral sources accounted for about 90 percent 
of this total. Most of the financing was in the form 
of loans to state-owned corporations. Grants 
flowed to private consultants, international 
organizations, NGOs, and other organizations 
involved in capacity building programs. About 
17 percent of the international climate finance 
flowed through the government’s budget. In the 
future, with Indonesia graduating to becoming a 
middle-income country, bilateral and multilateral 
assistance is expected to decline.154

Most of the climate finance is disbursed 
through public channels domestically, while 
contribution from the private sector is low. 
Most of the fund is disbursed through state 
budget (71 percent), lending (12 percent), and 
grants from development partners (16 percent). 
About 60 percent of the total climate finance 
supported indirect activities or the development 
of enabling conditions to support future climate 
actions. Policy development contributed the most 
to the indirect activities at Rp 3.225 trillion in 2011. 

About 40 percent of total climate finance is used 
for direct mitigation and adaptation measures on 
the ground. About Rp 3.004 trillion ($341 million) 
supported mitigation actions, while the rest went 
for adaptation activities. Sectors that contributed 
the most carbon emissions received the most 
support, including forestry (41 percent), energy 
(19 percent), agriculture and animal husbandry 
(10 percent), and waste and waste water (7 
percent).155

“Climate financing in Indonesia 
is ample, but not sufficient.  
The government is the largest 
provider of climate financing 
in Indonesia, larger than 
the existing bilateral and 
multilateral sources combined.”
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“Private financing for climate 
change, especially from the 
domestic private sector, needs 
to increase.”

The Green Climate Fund (GCF) provides 
opportunities for climate financing. The Green 
Climate Fund (GCF) was established in 2014 to 
finance activities to achieve UNFCCC’s ultimate 
objective and to foster countries around the world 
to implement climate-friendly development. In 
allocating its resources, GCF is targeting a 50:50 
balance between mitigation and adaptation 
financing. GCF has targeted that at least half of the 
fund allocated for adaptation goes to vulnerable 
countries, including least developed countries 
(LDCs), small-island developing states (SIDS), and 
African countries. Indonesia has been active in 
the global actions to mitigate climate change 
and contributed $250,000 to the GCF, where it is 
represented in the Board as an alternate member.

Private financing for climate change, especially 
from the domestic private sector, needs to 
increase. The budget for green development, 
including for renewable energy and mass 
transportation, has been allocated in the Medium-
Term National Development Plan (RPJMN) 2014 
– 2019. However, the availability of public funds 
is always limited. Still, a leveraging mechanism by 
the public sector may be useful to attract private 
investment in very uncertain economic situations 
such as today, when the private sector’s appetite 
to take investment risks is typically weakened.

Impact investments, impact bonds, and 
green bonds are all promising mechanisms to 
mobilize private financing. Impact investments 
and impact bonds are bonds or other investment 
instruments offered to private investors and 

utilized to achieve social or public objectives. 
Green bonds are a subset of impact bonds 
focusing on attaining certain environmental goals.  
Bonds are not the only instrument to mobilize 
financial resources, but they are attractive due 
to their low cost of funds. The market for impact 
investment is a rapidly emerging one, growing 
three-fold in one year from $11 billion in 2013 
to $36.6 billion in 2014.156 In Indonesia, impact 
investments in the form of green bonds (ORI012) 
were issued in 2015 by the Ministry of Finance. 
Themed “Coral Reefs, Future Investments,” 
the bond proceeds were used to finance the 
rehabilitation of coral reefs in the Thousand 
Islands, off the coast of Jakarta.157 This is a clear 
example of how impact bonds and green bonds 
are able to fill the gap of climate financing.

156>> Olsen-Rong, T., 2015. “Final 2014 Green Bond Total Is 
$36.6 Billion,” in Climate Bonds Initiative, 14 Januari 
2015

157>> Information on ORI012 can be found at the Ministry 
of Finance’s website, http://www.kemenkeu.go.id/SP/
rencana-penjualan-obligasi-negara-ritel-ori-seri-ori012.
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Growing seeds. (c) BillionPhotos

CONCLUSION: 
CLIMATE-FRIENDLY ECONOMIC GROWTH 
WILL BRING EFFICIENT, PRODUCTIVE, AND 
SUSTAINABLE ECONOMIC GROWTH
Stranded assets are real risks. Investing in 
renewable energy is a prudent way to manage 
these risks. Following an increased awareness 
of the risks of the changing climate and the need 
to limit the utilization of carbon-intensive energy, 
global pressure to limit fossil fuel use has been 
increasingly stronger and brought divestment 
out of fossil fuels. Current trends show that fossil 
fuel technologies will become obsolete not too 
far into the future, replaced by renewable energy 
technologies that will be mature, universally 
available, and inexpensive. Potential for renewable 
energy is abundant in Indonesia, and investment 
in renewable energy will manage the risk of 
stranded assets of fossil fuel technologies.

City planning and development needs to take 
into account the impacts on emissions and 
climate change. Once cities in Indonesia become 

larger, it will be much more difficult to manage 
their impacts on emissions. Climate-friendly cities 
are those that are dense (more vertical with more 
green spaces and requires limited mobility), with 
efficient buildings, houses, and mobility facilities, 
including non-motorized means of transport 
such as cycling and walking, and efficient waste 
management. In Indonesia, such efforts can begin 
in smaller cities that are expected to grow. 

The sustainable management of forests, 
lands, and agricultural landscapes is efficient. 
Forest and peatland fires pose significant public 
and private costs. They demonstrate how badly-
managed landscapes could have significant 
(expensive) impacts on Indonesia’s economy, 
and reduce the potential for higher economic 
growth.  Sustainable landscape management 
shows substantial economic and financial benefits. 



1. Accelerate low-carbon development in the world’s cities.

NCE Recommendation Indonesian context

More cities in Indonesia show their inefficiencies. 
Uncontrolled growth can be prevented in new, smaller 
cities, whose management includes emissions and climate 
factors. 

2. Restore and protect agricultural and forest landscapes,  
    and increase agricultural productivity.

Increased productivity will increase the output per unit of 
area and economic growth and reduce pressures on 
forested and other ecologically-sensitive landscapes. There  
is a lot of potential to increase productivity in Indonesia

3. Invest at least US1 trillion a year in clean energy. The potential for renewable energy in Indonesia is 
significant and has not been optimally utilized.  Investment  
in renewable energy technologies will avoid the risks of 
stranded assets in the future.

4. Raise energy efficiency standards to the global best. Energy efficiency in Indonesia can be improved by 10 – 30 
percent with positive economic and financial benefits.

5. Implement effective carbon pricing. Gradually Indonesia is freeing itself from subsidized energy 
that is dominated by fossil fuels. Activities that have 
capitalized on carbon benefits explicitly, including CDM  
and REDD+, have shown positive results.

6. Ensure new infrastructure is climate-smart. With a new focus on infrastructure, now is the right time  for the government to ensure that the infrastructure being 
developed is climate-friendly.

7. Galvanise low-carbon innovation.

8. Drive low-carbon growth through business and 
    investor actions.

The government is the largest provider of climate finance 
in Indonesia. The public sector, both domestic and 
overseas, is the largest provider of climate finance. The 
business community and private sector in general have 
started to act. Their efforts can be accelerated by 
leveraging the public sector financing.

9. Raise ambition to reduce international aviation and 
    maritime emissions.

10. Phase down the use of hydro fluorocarbons (HFCs).
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There are many ways to reconcile the interests 
of economic growth, environmental protection, 
and community safeguarding, including the 
intensification of agriculture and estate crop 
plantations to increase output without expanding 
plantations. Sustainability certification will increase 
access to markets, which eventually will boost 
income and prosperity.

Recommendations by the New Climate 
Economy (2014 and especially 2015) are 
relevant to Indonesia. Although not all of the ten 
recommendations made by the NCE are assessed, 
their relevance can already be identified. The 
table above shows the relevance of each NCE 
recommendation.

Climate-friendly economic growth is efficient 
and productive. A renewable energy system 
is an energy system with the lowest risk of 
stranded assets, with additional benefits including 
enhancing energy resilience and lowering costs 
in the long run. Energy efficiency will increase 
economic competitiveness. Climate-friendly 
cities are efficient cities, and better landscape 
management will avoid expensive disasters such 
as forest and peatland fires. Better landscape 
management will also generate positive social, 
economic, and financial impacts. Increased 
productivity of agricultural and estate crop 
plantations will boost economic growth while 
reducing pressures on forested landscapes. In a 
strategic economic situation like now, investing in 
climate-friendly infrastructure will ensure efficient 
and sustainable infrastructure.

Table 8.1 Relevance of the recommendations by the New Climate Economy (2015) in Indonesia’s economy.
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