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Abstract
Fossil fuel subsidies are prevalent in many countries, with governments justifying these
subsidies for a number of economic, political, and social reasons. These reasons include
making energy affordable, promoting energy independence, improving access to affordable
energy, curbing inflation, and fueling economic growth. However, fossil fuel subsidies have
continuously received global criticism for being unsustainable, burdening national budgets,
promoting energy overuse, hindering clean energy development and investment in other
economic sectors. Fossil fuel subsidies lead to unintended outcomes such as air pollution,
accelerated climate change, adverse environmental degradation, depletion of natural resources,
and health problems. Though the Indonesian Government has implemented a level of subsidy
reform, it still spends a substantial portion of the State budget on subsidizing electricity, fuel,
and LPG for cooking.
This study aims to assess the economic, environmental, and social impacts of fossil fuel subsidy
reform in Indonesia and on its ability to meet its Nationally Determined Contributions (NDC)
targets by 2030. The findings reveal that phasing out electricity subsidies and increasing
funding towards RE electricity production leads to a significant decrease in PM2.5, NOx, SO2
and CO2 emissions. As a result, Indonesia achieves its NDC targets with cost savings and
benefits from improved air quality and better health. Given these findings, this study
recommends building the new national capital, in East Kalimantan, on 100% renewable
electricity; and recommends that the electricity business plan RUPTL 2021-2030 should focus
on 100% RE power plant development.
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Chapter 1: Introduction
1.1 Background
Fossil fuel subsidies are benefits given to energy consumers (consumer subsidies) and
producers (producer subsidies) on coal, gas, fossil fuel-based electricity, and oil products. The
Agreement on Subsidies And Countervailing Measures (ASCM) of the World Trade
Organisation establishes the existence of subsidies where a government provides support in the
form of direct transfer of funds or potential direct transfer of funds or liabilities, foregoes or
fails to collect revenue, provides goods and services outside general infrastructure, or provides
income or price support (WTO Agreements 2016).
Fossil fuel subsidies are either estimated as consumer and producer subsidies or as pre-tax and
post-tax subsidies. Pre-tax subsidies reflect the difference between consumer fuel price and the
consequent opportunity cost of supplying the fuel. Post-tax subsidies reflect the difference
between consumer fuel price and the actual fuel price if supply and externality costs are fully
considered (Coady et al. 2019).
Historically, governments have justified providing fossil fuel subsidies for several social,
political, and economic reasons (IEA 2017). These reasons include promoting energy
independence, improving access to affordable energy, encouraging industry development,
safeguarding low-income citizens from fossil fuel price instability, curbing inflation, and
fueling economic growth (JICA and IEEJ 2014; C Beaton et al. 2013).
Fossil fuel subsidies are, however, unsustainable; and have unintended outcomes, including air
pollution, accelerated climate change, adverse environmental degradation, depletion of natural
resources, and health problems. These subsidies also prevent governments from accessing
sufficient funds for clean energy infrastructure development. Fossil fuel subsidies have
1

continuously received global criticism for burdening national budgets, promoting energy
wastage and overuse, and hindering the uptake of clean energy infrastructure and efficient
technologies and investment in other economic sectors (IEA 2019; IMF 2020; IEA 2017;
Coady et al. 2017). Studies show that untargeted subsidies fail to achieve their intended
purpose, as wealthy citizens who have more purchasing power than the poor benefit from these
subsidies the most (Coady, Flamini, and Louis 2015).
1.1.1 Global Fossil Fuel Subsidies
Fossil fuel subsidies exist in several countries as a significant part of global spending,
particularly in oil-exporting states (Scobie 2017). According to the International Energy
Agency (IEA), oil products remain the largest subsidized fossil fuel (47.3%), followed by
electricity generated from oil products and natural gas (37.7%), natural gas (16.2%), and coal
(0.8%) (IEA 2020c). IMF post-tax subsidies estimates show that coal is the largest subsidized
fossil fuel (46.4%), followed by oil (39.5%), natural gas (10.1%), and electricity (4.0%) (IMF
2018). However, many countries generate electricity from coal, which would increase the
share of coal in global fossil fuel subsidies.
Despite reforms, global fossil fuel subsidies currently remain high and continue to encourage
resource inefficiency, with significant potential to distort individual energy markets. Various
international institutions have made efforts to estimate global fossil fuel subsidies without
success. IEA estimated the total global fossil fuel consumption subsidies to be US$ 332.5
billion in 2015, US$ 335.4 billion in 2017, and US$ 317.6 billion in 2019 (IEA 2020c). IEA
predicts that global fossil fuel consumption subsidies will decline to a record low of US$ 180
billion in 2020 due to the Covid-19 pandemic lockdowns and decline in global fossil fuel
consumption (IEA 2020d). The International Monetary Fund (IMF) estimated pre-tax
consumer and producer subsidies at US$ 305 billion in 2015, declining to US$ 295 billion in
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2017, while post-tax energy subsidies were US$ 4.7 trillion in 2015, slightly increasing in 2017
to US$ 5.2 trillion (IMF 2020). The Organisation for Economic Cooperation and Development
(OECD) reports that member states and partner economies spent about US$ 140 billion on
fossil fuel subsidies in 2017 (OECD/IEA 2019), while IRENA estimates that in the same year,
direct global fossil fuel subsidies were US$ 447 billion (Taylor 2020). It is worth noting that
the IMF, IRENA, IEA, and the OECD used different geographical locations and methodologies
to compute these subsidies, and these methodologies do not capture all the subsidies’ social
costs, as some impacts are difficult to monetize. However, these figures provide a sense of the
magnitude of financial resources spent on fossil fuel subsidies.
1.1.2 Fossil Fuel Subsidy Reform in Indonesia
Indonesia’s fossil fuel subsidies date back to the Sukarno regime in the late 1940s, after
Indonesia gained independence. These subsidies aimed to increase domestic energy production
and independence, grow the economy and ensure affordable energy access for low-income
citizens (Savatic 2016). Inflation rates reached around 500% in 1965, necessitating subsidies
on food and fuel to safeguard low-income households from the unusually high inflation rate
(Christopher Beaton and Lonton 2010).
At present, Indonesia’s energy subsidies on liquid fuels and electricity constitute the state’s
single largest expenditure (Lontoh, Clarke, and Beaton 2014), as the Government subsidized
both the production and consumption of fossil fuels (Suharsono and Gençsü 2019). Fuel
subsidies have consumed a high proportion of Indonesia’s revenue for many decades; about
20% of total revenue in 1965 (Christopher Beaton and Lonton 2010), and 15% in 2006 (World
Bank 2007). By 2008, energy subsidies had reached 4.5% of GDP and 22.6% of total
government expenditure (MEMR & MoF 2019). In 2014, Indonesia’s energy subsidies (IDR
341.8 trillion) were the highest since 2010, representing 3.23% of GDP and 19.20% of
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government spending. Following the 2015 global consensus on limiting global warming to
below 2℃ by 2030, Indonesia phased out its gasoline subsidy, which reduced its 2015 subsidies
by almost 300% (MEMR & MoF 2019). As a caveat to these figures, research has identified
the difficulty of determining Indonesia’s actual subsidies for oil and gas production due to a
lack of transparency and documentation (Koplow et al. 2010). Figure 1 presents an overview
of Indonesia’s energy subsidies from 2010 to 2020.

Figure 1. Energy subsidies in Indonesia, 2010 - 2020.
Sources: (MEMR 2020b; Jefriando, Suroyo, and Diela 2020; MEMR 2020a; MEMR & MoF 2019;
Republik Indonesia 2015; Aini 2020; Suharsono and Lontoh 2020)

In March 2020, Indonesia’s Government announced an additional IDR 3.5 trillion in electricity
subsidies as part of the Covid-19 pandemic palliatives for its poor citizens (Aini 2020). This
measure will increase Indonesia’s electricity subsidies to IDR 57.8 trillion and total energy
subsidies to about IDR 128.8 trillion (about US$ 9.11 billion) in 2020, above the initially
budgeted IDR 125.3 trillion (Suharsono and Lontoh 2020).
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Fuel subsidies were viable when Indonesia was a net energy exporter, before the decline in
energy production and exports in 2004. The import of subsidized energy products became
inevitable to meet the growing energy demand, shifting the pressure of subsidy payments to
the national budget (ADB 2016). This pressure on the State budget, Indonesia’s commitment
to phase out fuel subsidy and reduce GHG emissions prompted the beginning of a long history
of fossil fuel subsidy reforms.
Indonesia’s fossil fuel subsidy reform began in 1999, with the removal of aviation kerosene
and gasoline subsidies. From 2005, energy subsidies became focused on petroleum products
(diesel, gasoline, and kerosene), 3-kg LPG, and electricity; until the 2015 subsidy reform, when
gasoline subsidy was phased out (MEMR & MoF 2019). Table 1 presents Indonesia’s energy
subsidy reform timeline from 2005 to date.

5

Table 1. Timeline of Indonesia’s energy subsidy reforms from 2005 to 2020

Source: (Chelminski 2018; Harsono 2020; MEMR & MoF 2019; ADB 2016)

1.2 Research Rationale
The adverse effects of fossil fuel subsidies far outweigh the good intentions behind them. For
example, a study by the World Health Organization (WHO) estimates outdoor air pollution
from fossil fuel combustion to be responsible for about 3 million annual premature deaths, and
the use of solid fuel for cooking to be responsible for 4.3 million deaths annually worldwide
(WHO 2016).
Reforming fossil fuel subsidies holds numerous economic, environmental, and welfare
benefits. If urgently and effectively implemented, these reforms would correct market failures,
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reduce pollution and over-reliance on fossil fuels and enhance RE penetration. Subsidy phaseout would provide an additional budgetary allocation for sustainable energy investment and
produce resource efficiency gains (UNESCAP 2012). Reallocating fossil fuel subsidies to
increased RE uptake can reduce poverty, improve health and livelihoods, reduce energy
wastage, and boost job creation opportunities (Fuentes et al. 2018). A recent study suggests
that earlier phasing out global 2013 fossil fuel subsidies could have reduced air-pollutionrelated premature deaths worldwide by more than 50%, and could have reduced greenhouse
gas emissions by about 20%, while increasing global GDP by about 4% (Coady et al. 2017).
Fossil fuel subsidy reform could help Indonesia meet its 29% emissions reduction target by
2030. An IEA study identified fossil fuel subsidy reform as a critical pillar in limiting global
warming to below 2℃ (Taylor 2020). Figure 2 shows that GHG emissions from Indonesia’s
oil electricity and heat production reduced with the 2015 gasoline subsidy reform and increased
in 2018 as the subsidy increased.

7

Figure 2. Indonesia’s GHG emissions from electricity and heat
Source: (IEA 2020a)

1.3 Research Question
The primary research question in this study is:
•

Can fossil fuel subsidy reform facilitate meeting Indonesia’s NDC towards the Paris
Agreement?

The sub-research questions that will assist in answering the main research question are:
•

What are the existing types and levels of fossil fuel subsidies and reforms in the
ASEAN member states?

•

What are the social, economic, and environmental impacts of the business-as-usual
scenario in Indonesia?
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•

What are the potential social, environmental, and economic effects of increased
renewable energy uptake in Indonesia’s electricity business plan (RUPTL 2019 –
2028) by 2030?

•

What are the social, environmental, and economic impacts of achieving the NDC
target by 2030?

•

What would be the enabling policy framework to phase out existing fossil fuel
subsidies and increase Indonesia’s renewable energy uptake towards meeting its
NDC targets?

1.4 Research Aim and Objectives
This research aims to estimate the effects of phasing out fossil fuel subsidies on Indonesia’s
sustainable energy uptake towards meeting its NDC emissions reduction targets by 2030.
The following objectives will support the aim of this research:
i.

To estimate the economic, environmental, and social effects of the business-as-usual
scenario (BAU) electricity generation in Indonesia by 2030;

ii.

To estimate the potential economic, environmental, and social effects of increased
renewables and reduced coal in Indonesia’s electricity generation by 2030;

iii.

To assess the possibility of energy subsidies funding additional renewable electricity
generation towards meeting Indonesia’s NDC target by 2030;

iv.

To recommend enabling policy framework for phasing out Indonesia’s existing fossil
fuel subsidies to transition to low carbon energy and meet its NDC target.

1.5 Research Scope and Boundary
The Association of Southeast Asian Nations (ASEAN) is a regional intergovernmental
corporation of ten member states in Southeast Asia, namely Brunei, Cambodia, Indonesia, Lao
PDR, Malaysia, Myanmar, The Philippines, Singapore, Thailand, and Vietnam. Due to time
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constraints, this study focused solely on Indonesia, which is a useful case study since fossil
fuel subsidies still exist, with reasonable fossil fuel subsidy and energy data. This study focuses
on Indonesia’s electricity generation, comparing renewable energy and coal electricity
generation levels in the BAU, RUPTL, and NDC scenarios. The high levels of greenhouse gas
emissions from coal combustion in Indonesia also influenced the decision to focus on Indonesia
in this study. The renewable energy sources included in the BAU and RUPTL scenarios in this
study are geothermal, hydropower, and solar PV. Wind, biomass, and biogas sources were
excluded as they are not the primary sources of renewable energy considered in Indonesia’s
electricity business plan (RUPTL 2019-2028). The study also evaluates emissions from fossil
fuel electricity generation in the BAU and RUPTL scenarios and will compare these emissions
to the NDC case.

1.6 Research Gap
Indonesia has made several efforts to reform its fossil fuel subsidies in the last two decades,
which has attracted many studies on its subsidies and reform. However, no significant research
exists on how these reforms affect electricity generation costs, carbon emissions, and health.
Previous studies on the effects of fossil fuel subsidy reform in Indonesia have focused on
environmental quality (Sasana et al. 2017), social costs (Sasana et al. 2018), social welfare
(Pradiptyo et al. 2015; Renner et al. 2015), and road transport (Paul J Burke, Batsuuri, and
Yudhistira 2017). One study (Paul J. Burke and Kurniawati 2018) focused on electricity
subsidy reform demand-side effects on electricity use. This research gap influenced the need
for a comprehensive analysis of Indonesia’s ability to meet its NDC target through fossil fuel
subsidy reform.
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1.7 Potential Contributions and Importance of the Research
Fossil fuel subsidies still exist in many countries, despite governments’ ongoing efforts to
reduce or remove these subsidies. Indonesia is among the countries that have made attempts to
reform subsidies and increase clean energy uptake. The findings from this research will provide
information on how phasing out fossil fuel subsidies can cost-effectively support RE uptake in
Indonesia and other potential benefits of phasing out these subsidies. This information will be
vital to inform decision-making and support policymakers to capitalize on the advantages of
redirecting existing energy subsidies towards RE development and meet Indonesia’s NDC
2030 target. This research will help researchers develop a more robust modelling approach,
and help investors and funding organizations identify investment opportunities in the
renewable energy sector. This study will also generate the most recent information on
subsidies, LCOEs, and Indonesia’s energy data.

1.8 Dissertation Outline
This dissertation consists of six chapters. This chapter’s earlier sections, above, have outlined
the research background, aim and objectives, scope, and importance of the study. Chapter 2
provides details of the preliminary systematic literature review conducted for this study, the
research methodology, and the scenario development. Chapter 3 provides an overview of the
ASEAN energy situation and existing and potential resources. Chapter 4 presents the current
levels of fossil fuel subsidies and reforms, analysis, and results. Chapter 5 discusses the study
results. Chapter 6 presents the research conclusion, policy recommendations, limitations of the
research, and valuable areas for future research.
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Chapter 2: Methodology and Systematic Literature Review
This chapter presents the research methodology and a summary of the existing literature
relevant to this study. The first section outlines the overall research methodology. The second
section describes the steps and results of the literature review conducted for this research.

2.1 Methodology
This study entails identifying the energy subsidies in the annual budget, LCOE of the various
electricity generation technologies, and the extent to which these subsidies can fund renewable
energy uptake. The methodology flowchart in Figure 3 shows the sequence of the study.

Figure 3. Methodology flowchart

Due to time constraints, the data analysis excluded population and economic growth
projections and did not factor in existing coal power plants’ retirement dates.

2.2 Desktop Literature Search
The literature review process is an essential part of a study, as it will identify and review similar
studies to avoid duplication and reveal any research gaps. In this study, the reviewed articles
served as sources of background information on the current ASEAN energy situation
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(discussed in Chapter 3), the existing fossil fuel subsidies and reform efforts in the ASEAN
countries (discussed in Chapter 4), Indonesia’s NDC targets, electricity generation costs for the
various technologies, and relevant analysis of fossil fuel subsidy impacts.
The literature review process commenced with a search for relevant academic publications in
ScienceDirect and Google Scholar databases. The search strategy defined for this study used
‘AND’ and ‘OR’ inclusion/exclusion criteria and relevant keywords to formulate the following
search criteria: “fossil fuel subsidies” AND “reform” OR “subsidy removal” AND “impacts
“AND “renewable energy” AND “ASEAN” AND “Southeast Asia”. The AND criteria was
used with “subsidy removal” instead of OR in the Google Scholar search criteria to obtain a
different combination of papers. The ASEAN member countries were excluded from this
search to obtain the ASEAN perspective rather than the country perspective. “Sustainable
energy” was excluded from the keywords as it appears in the Sustainable Energy Review
Journal name. The eligibility criteria also excluded articles published outside the 2005 to 2020
period, to facilitate current and relevant information. The references within the selected
publications also provided additional articles beneficial to this study.
The search stretched beyond academic journals to grey literature to obtain useful additional
information and data. Grey literature on energy and subsidies can provide recent, extensive,
and robust research data that may go beyond that which is obtainable in conventional academic
publications (Monash University 2020). The sources of grey literature for this research include
reports and research data from the following relevant and reputable organizations and sources:
i.

Economic Research Institute for ASEAN and East Asia (ERIA)

ii.

Institute for Essential Services Reform (IESR)

iii.

United Nations Economic and Social Commission for Asia and the Pacific
(UNESCAP)
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iv.

Energy Transition Hub, Asia Pacific Energy Research Centre (APERC)

v.

International Renewable Energy Agency (IRENA)

vi.

International Energy Agency (IEA)

vii.

Asian Development Bank (ADB)

viii.

Organisation for Economic Cooperation and Development (OECD)

ix.

World Health Organization (WHO)

x.

The World Bank

xi.

Global Subsidies Initiative of the International Institute for Sustainable Development
(GSI - IISD)

xii.

Government websites and publications

A database search conducted in the Google Scholar database on 11 June 2020, using the search
criteria and keyword combination defined for this study, produced 26 articles with one
duplicate, which was eliminated. Table 2 presents the database search results according to the
specified keyword combination.
Table 2. Results of Google Scholar Database Search

A similar search conducted in ScienceDirect database on 12 June 2020 generated 5 potentially
relevant papers, as illustrated in Table 3.
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Table 3. Results of ScienceDirect database search

The combination of the results from the two searches produced 31 potentially relevant articles.
Eligible papers relevant to this study were identified by reviewing the abstract and introduction
of the 31 initial papers as well as the papers before the “Southeast Asia” keyword. Duplicate
papers were eliminated, leaving 22 eligible papers for the review.
The ScienceDirect database search results suggest that the build-up to the United Nation’s Paris
Agreement ratification to reduce greenhouse gas (GHG) emissions from fossil fuels and
prevent climate change stimulated studies on fossil fuel subsidy reform. Publications on fossil
fuel subsidy and reform increased remarkably in 2012, possibly due to the Kyoto Protocol
expiration. The publications on fossil fuel subsidies increased by about 64% between 2014 and
2015, while articles on subsidy reform increased by 105%. When considering the number of
publications for the year 2020, it is important to note that these will be higher than the amount
listed, as the search took place in the middle of the year.
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The analysis of the selected papers for this research considered the frequency of publications
by year; geographical focus; themes; and gender of authors. Annual numbers of publications
were low; ranging from 0 articles (in several years) to 5 articles (in 2014); indicating few
studies on this topic annually (see Figure 4).

Figure 4. Distribution of reviewed articles by year of publication

The 22 papers reviewed for this study comprise 45% journal articles, 32% reports, and 9%
book chapters (Figure 5). Figure 6 presents the geographical focus of the selected papers.

Figure 5. Distribution of selected articles by publication type.
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Figure 6. Distribution of reviewed publications by geographical location

Figure 6 shows that 30% of the selected papers focused on the ASEAN region, 10% on
Indonesia, and 10% globally. When considering authorship by gender, 27% of the articles were
confirmed to be male-only authorship teams, 14% were confirmed to be female-only, and 41%
were confirmed to be co-authored by both genders. In 18% of the publications, not all of the
authors’ genders could be identified (Figure 7).

Figure 7. Author participation by gender

17

The reviewed papers focused on different objectives, including analyzing the political,
environmental, and economic impacts of fossil fuel subsidy reform. Some of the articles
investigated the effects of fossil fuel subsidy phase-outs on economic growth, using
macroeconomic indicators such as GDP, government expenditure, social costs, household
consumption, and welfare. A few articles focused on the impacts of fossil fuel subsidies on
carbon emissions and renewable energy consumption, as presented in Table 5.
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Table 4. Overview of selected articles for this study.
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These findings suggest a need for additional studies on this subject, to better inform
policymakers regarding the effects of subsidies on the national energy mix. The NVivo
software was used for organizing and analyzing the reviewed papers according to themes.

2.3 Data Collection
This analysis used energy data from the Handbook of Energy and Economic Statistics of
Indonesia, an annual publication of energy and economic data by Indonesia’s Ministry of
Energy and Mineral Resources (MEMR). Other data sources include publications and reports
from the state-owned electricity company, Perusahaan Listrik Negara (PLN), Asia Pacific
Energy Research Centre (APERC), Economic and Social Commission for Asia and the Pacific
(UNESCAP), and the Ministry of Finance of the Republic of Indonesia. The data collected
include energy production and consumption, electricity generation, power plant installed
capacity, energy subsidies, and gross domestic product (GDP).

2.4 Data Analysis
This study utilized the time series forecasting method to estimate Indonesia’s energy demand
and supply by 2030. Time-series forecasting has become a commonly used method for
predicting future data from a historical trend, assuming that the historical trend continues into
the future.
This study analyzed three possible scenarios in the data analysis; Business-as-usual (BAU),
Rencana Usaha Penyediaan Tenaga Listrik (RUPTL 2019-2028), Indonesia’s 10-year
Electricity Supply Business Plan, and Indonesia’s NDC target by 2030. The description of the
scenarios are as follows:
1. BAU Scenario: This scenario assumes that Indonesia’s electricity situation will follow
the usual historical trend. Historically, Indonesia’s fossil fuel electricity production
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grew at an AAGR of 0.066%, while RE electricity production grew at an AAGR of
0.063% between 2010 and 2019. In 2019, Indonesia’s electricity generation was
295,449 gigawatt-hour (GWh) with coal contributing 59.06%, gas 21.09% and RE
16.21% (MEMR 2020b). The BAU scenario serves as the baseline scenario for
analyzing the RUPTL and NDC scenarios.
2. RUPTL 2019-2028 Scenario: The RUPTL is a 10-year plan for electricity
development in Indonesia. It provides the country’s energy mix estimates, electricity
demand growth projections, electricity infrastructure projections, and Independent
Power Producers (IPPs) investment opportunities. The RUPTL 2019-2028 targets an
additional 56,395 MW generation capacity by 2028 and a total electricity generation of
500.68 TWh by 2028 consisting of 54.6% coal, 23% RE, 22.0% gas and 0.4% diesel
(PLN 2019).
3. NDC Scenario: In its submission to the United Nations Framework Convention on
Climate Change (UNFCCC) in 2010, Indonesia pledged to reduce its GHG emissions
by 29% unconditionally and 41% conditionally (with international support, 14% GHG
reduction from the energy sector) by 2030 compared to 2010 levels. Indonesia targets
30% coal, 22% gas, 25% oil, and 23% RE in the primary energy supply mix by 2025
(GoI 2016). This scenario assesses the possibility of meeting the conditional target
using the savings from fossil fuel subsidy reform to increase Indonesia’s RE uptake.
The electricity mix used in this scenario utilizes the 2025 target primary energy supply
mix but reduced the share of oil and increases RE share to be 30% coal, 22% gas, 0.4%
oil, and 47.6% RE by 2030.
These scenarios provide different pathways for electricity generation in Indonesia by 2030.
Figure 8 summarizes the analysis process for this study.
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Figure 8. The analysis workflow for this study

Before analyzing the impacts of fossil fuel subsidy reform in Indonesia, the ASEAN energy
overview is presented in Chapter 3 for context.
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Chapter 3: The ASEAN Energy Overview
The three sections of this chapter aim to show the level of renewable energy uptake in the
Association of the Southeast Asian Nations (ASEAN) region. The first section provides an
overview of the ASEAN energy situation, while the second part gives an overview of the
energy situation. The ASEAN regional energy policy and policies in each ASEAN member
state are discussed in the third part of this chapter.

3.1 Energy Resources Overview
The ASEAN region comprises ten member states: Brunei, Cambodia, Indonesia, Lao PDR,
Malaysia, Myanmar, Philippines, Singapore, Thailand, and Vietnam. The region’s population
has grown from 355.1 million in 1980 to 649.1 million in 2018, at a 1.6% AAGR. The region’s
population is projected to reach 782.8 million by 2040 (ASEAN 2019; ACE 2017).
The ASEAN region was the world’s fifth-largest economy and Asia’s third-largest economy
in 2018, with a total GDP of US$ 3.0 trillion. The United States, the world’s largest economy,
had a GDP of US$ 20.5 trillion, followed by China, Japan, and Germany with US$ 13.4 trillion,
US$ 5.0 trillion, and US$ 4.0 trillion, respectively (ASEAN 2019; ACE 2017). The evident
increase in population and economic growth in the ASEAN has led to an 80% increase in
energy demand since 2000, with fossil fuel consumption doubling to meet most of this demand
(IEA 2019).
In 2018, the ASEAN region’s total primary energy supply (TPES) was 683.21 million tons of
oil equivalent (MTOE), a 31.7% increase from 2005, with renewable energy (including
hydropower) contributing 21.3% (IEA 2020e). Figure 9 presents the ASEAN TPES from 2005
to 2018.
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Figure 9. TPES in the ASEAN region, 2005 - 2018
Source: (IEA 2020b)

The total final energy consumption (TFEC) in the ASEAN region grew from 290.90 MTOE in
2005 to 464.64 MTOE in 2018. Figure 10 presents the ASEAN energy consumption between
2005 and 2018.

Figure 10. TFEC in the ASEAN, 2005 – 2018.

Source: (IEA 2020b)
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In 2017, the ASEAN industry sector contributed 30.8% to the TFEC, followed by the transport
sector at 26.7%, and the residential sector at 23.3%. Figure 10 presents the share of TFEC by
sector in the ASEAN region.

Figure 11. TFEC by sector in the ASEAN, 2005 - 2017
Source: (IEA 2020b)

The ASEAN region has an abundant and uneven distribution of fossil fuel reserves and
renewable energy sources, yet 65 million people lack access to electricity, and 250 million
people depend on traditional biomass as their cooking energy source (IRENA 2018; ACE
2017). The region’s abundant renewable energy resources can meet a substantial portion of its
growing energy needs. These clean energy sources remain generally unexploited due to the
heavy reliance on fossil fuels among the ASEAN member states (IEA 2019, 2013). Figure 11
shows the region’s total renewable energy installed capacity in 2019 and the total RE
production in 2018 by country.
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Figure 12. 2019 RE installed capacity and 2018 RE production by country.
Source: (UNESCAP & APEF 2020a)

3.2 The Country Perspective
This section presents the energy supply and demand, fossil fuel and renewable energy potential,
and the energy-related greenhouse gas emissions for each ASEAN member state. The
individual fossil fuel subsidies and reform will be discussed in Chapter 4.

3.2.1 Brunei Darussalam
Brunei Darussalam is the smallest ASEAN country, situated on the northwest coast of the
Borneo island, with a 161 kilometers (km) coastline along the South China Sea; and bordered
by Sarawak, a state in East Malaysia, on all other sides. Brunei Darussalam’s total land area of
5,765 square kilometers (km2) has 72.1% forest cover. (MEI 2019; APERC 2013). Its
population in 2019 was 459,500, growing at an average annual rate of 2.1% from 2014 (Brunei
MOFE 2020; ADB 2011).
Brunei’s 2019 nominal GDP was US$13.5 billion, an annual real growth rate of 3.9% compared
to a growth rate of 2.0% in 2010 (ADB 2011, 2020a). Brunei’s energy sector is the economy’s
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backbone, generating more than 60% of government revenue. Oil and gas exploration and
production, refineries, and petrochemicals are critical activities in Brunei’s energy sector,
which have stimulated the rapid development of the other economic sectors; with crude oil,
liquefied natural gas, and methanol exports accounting for about 90% of the total exports to
other ASEAN countries as well as India, China, Japan and Republic of Korea (EDPMO 2014;
MEI 2019).
3.2.1.1 Energy Mix
Brunei has the lowest energy consumption in the ASEAN region due to its low population,
despite 100% of its population having access to electricity (ADB 2020a). Oil and natural gas
are the primary energy sources in Brunei, with 819 MW total installed power plant capacity in
2015 (UNESCAP & APEF 2020a). The 2010 TPES was 3.24 MTOE, and 3.70 MTOE in 2018.
TFEC in 2010 was 1.31 MTOE and 1.54 MTOE in 2018, with 3.59 TOE per capita (IEA 2020e;
UNESCAP & APEF 2020a). Figure 13 presents the 2018 TPES and TFEC in Brunei
Darussalam.

Figure 13. Brunei 2018 TPES and TFEC
Source: (UNESCAP & APEF 2020a)
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Solar energy is the only utilized renewable energy source in Brunei’s energy mix, producing
0.81 GWh of the total 3,500 GWh power production in 2014. Brunei has about 0.81 GW total
installed power generation capacity (EDPMO 2014), with only 0.0012 GW (1.2 MW) RE
capacity (UNESCAP & APEF 2020a).
In 2018, when considering Brunei’s energy demand by economic sector, the transport sector
had the highest energy demand, followed by the residential, commercial, and public services
and industry sectors (Figure 14).

Figure 14. Brunei TFEC by sector, 2018
Source: (UNESCAP & APEF 2020a)

3.2.1.2 Fossil Fuels
Brunei Darussalam has bituminous coal, sub-bituminous coal reserves, and low-quality lignite.
It has abundant oil and natural gas reserves, first discovered in 1910 and first produced
commercially in 1929, with a robust oil and gas export sector that has steadily generated over
60% of its GDP (ACE 2019; EDPMO 2014). It was the first ASEAN country to export liquified
natural gas in 1972 and is one of the only two ASEAN net oil exporters (IEA 2013). As of
2015, Brunei’s energy reserves consisted of 1.1 billion barrels (BBL) crude oil and 13.8 trillion
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cubic feet (TCF) natural gas (UNESCAP & APEF 2020a). Despite its abundant energy
reserves, Brunei subsidizes FF consumption, as discussed in Chapter 4.
Greenhouse gas (GHG) emissions from fuel combustion in Brunei have decreased from 9.7
million metric tonnes of carbon dioxide equivalent (MtCO2e) in 2011 to 6.7 MtCO2e in 2017
(ADB 2020a). Brunei has the lowest GHG emission levels in the ASEAN region.
3.2.1.3 Renewable Energy (RE)
Brunei Darussalam has abundant but underutilized solar irradiation due to its closeness to the
equator (MEI 2019; EDPMO 2014). RE annual production has remained below 2.0 GWh
between 2010 and 2017 (IRENA 2019). The Government of Brunei aims to increase RE
generation to 954 GWh by 2035 (EDPMO 2014).

3.2.2 Cambodia
The Kingdom of Cambodia is in the Southeast Asian lower Mekong region, between Lao PDR,
Viet Nam, and Thailand. It boasts of a total land area of 181,035 km2 consisting of 2.5 million
hectares of arable land and over 0.5 million hectares of pastureland. Cambodia’s population
grew from 14.3 million in 2010 to 15.77 million in 2019 (Sarasy 2019; ADB 2011, 2020a).
Cambodia’s nominal GDP was US$ 27.1 billion in 2019, an annual growth rate of 7.1%. The
agriculture sector decreased by 0.5%, while industry and services sectors grew by 11.3% and
6.2%, respectively. The GDP has maintained a 7.2% average annual growth rate in 2010–2018
and is projected to continue growing at the 7% growth range (ADB 2020a; Sarasy 2019).
3.2.2.1 Energy Mix
Cambodia’s TPES increased at an average annual rate of 7.1% between 3.41 MTOE in 2010
and 5.92 MTOE in 2018, with hydropower supply rising by 74.7%. The TFEC increased by
7.2% annually between 2010 and 2018, reaching 4.3 MTOE in 2018. Cambodia’s total power
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generation was 9,307.44 GWh in 2018, from 85.45% domestic sources consisting of coal, oil,
hydro and 14.55% imported electricity from Laos, Thailand, and Viet Nam (EAC 2018; MME
2020, 2016). Figure 15 shows Cambodia’s 2018 TPES and TFEC.

Figure 15. Cambodia’s 2018 TPES and TFEC
Source: (MME 2020)

Cambodia’s biomass consumption, mainly for cooking, industrial heating, charcoal production,
and electricity production, increased between 2010 and 2015; before decreasing from 2016
onwards due to a switch to oil and electricity (MME 2020, 2019). The final energy consumption
per capita was 0.44 TOE in 2018 (UNESCAP & APEF 2020a). Figure 16 shows Cambodia’s
final energy demand by sector.
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Figure 16. Cambodia’s TFEC by sector
Source: (MME 2020)

3.2.2.2 Fossil Fuels
Cambodia has a heavy reliance on importing oil, coal, and electricity to meet its growing energy
demand, as hydropower and biomass are the only domestic energy sources. Cambodia’s rapid
economic growth has led to increased demand for petroleum products, especially jet fuel and
liquefied petroleum gas (LPG), for domestic air transport, road transport, residential and
commercial consumption. The increased domestic energy consumption has resulted in 100%
importation of coal and petroleum products from Singapore, Thailand, and Viet Nam (MME
2019, 2020, 2016; Korm 2019). Cambodia also subsidizes FF consumption, especially on
electricity (Chapter 4).
Cambodia’s GHG emissions have also increased alongside its fossil fuel consumption, growing
annually at an average of 13% during 2010-2018, reaching 11.06 MtCO2e in 2018 (MME
2020). Cambodia’s emissions are among the lowest in the ASEAN region.
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3.2.2.3 Renewable Energy
Biomass, hydropower, wind, and solar energy are Cambodia’s primary renewable energy
sources. Cambodia’s biomass sources include rubber plantation, fast-growing tropical trees,
and agricultural residues such as rice husk and straw, cashew nut shells, waste from palm oil
extraction, and sugarcane bagasse, cassava stalk, and corn cobs. About 36 ML of bioethanol
production is achieved from cassava annually. Cambodia’s solar irradiance is about 1,400 to
1,800 kWh per square meter (kWh/m2) per year, with average wind speeds of 6-9 meters per
second (m/s) annually in the southern and coastal areas (ADB 2018).
Hydropower is the most utilized renewable energy resource in Cambodia, with an estimated
10,000 MW potential (MME & IRENA 2016). Solar potential is estimated at 8,000 MW, while
wind potential is only 18-72 MW (ADB 2018). Cambodia aims to have 415 MW utility-scale
solar capacity installed by 2021 (Korm 2019). The target power generation mix in 2030
includes 55% hydro, 6.5% biomass, and 3.5% solar PV (MME 2019).

3.2.3 Indonesia
Indonesia is the largest archipelago in Southeast Asia, comprising 17,504 islands spread across
both sides of the equator, with five large islands and shared land borders with Malaysia, TimorLeste, and Papua New Guinea. Indonesia has a total land area of 1.92 million km2, generally
consisting of coastal plains with a tropical climate. Its population increased from 238.52 million
in 2010 to 268.07 million in 2019 (Malik 2019; APEC 2013a; MEMR 2020b).
Indonesia’s 2015 GDP was US$ 988 billion, which grew to US$ 1.12 trillion in 2019. The
country’s abundant oil, gas, and coal reserves have made it a critical participant in the
international oil and gas industry. These natural resources serve as energy sources, industrial
raw materials, and foreign exchange; contributing to Indonesia’s economic growth (ADB
2020a; Malik 2019; APERC 2019b).
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3.2.3.1 Energy Mix
Indonesia’s TPES in 2019 was 1.62 billion barrels of oil equivalent (BBOE), with 0.3 BBOE
of energy products imported to meet the industrial sector’s energy demand. The power plant
installed capacity was 69.68 GW in the same year, producing 295.45 TWh (MEMR 2020b).
Other renewables include hybrid, biomass, biogas, and waste power sources.
In 2019, fuel consisting of kerosene, gasoil, biogasoil, fuel oil, and Industrial Diesel Oil (IDO)
dominated Indonesia’s TFEC of 1.01 BBOE, followed by coal and electricity. Final energy
demand by capita reached 3.53 BOE in 2019 (MEMR 2020b). Figure 17 presents Indonesia’s
2019 TPES and TFEC by source.

Figure 17. Indonesia’s 2019 TPES and TFEC by source
Source: (MEMR 2020b)

Indonesia’s transport sector currently consumes 41% of the total final energy demand due to
increased road transport users, followed by the industrial sector, as illustrated in Figure 18.
33

Figure 18. Indonesia’s Share of TFEC by sector
Source: (MEMR 2020b)

3.2.3.2 Fossil Fuels
Indonesia has abundant coal, gas, and oil reserves, with proven crude oil reserves of 2.48 BBL
and natural gas reserves of 49.74 BBL as of January 2019, and 25,070.50 MT verified coal
reserves in December 2019 (MEMR 2020b). Coal production is projected to rise to meet
domestic demand for power generation and industry and exports. Indonesia’s high levels of
coal exports make it one of the world’s largest global coal exporters. In 2018, Indonesia
exported 63% of the 557 MT of the coal it produced to India and China. Indonesia currently
imports crude oil from the Middle East due to mature oil production wells and insufficient new
production wells, causing a recent decline in oil production (NEC 2019). Indonesia provides
both consumption and production subsidies, as discussed in Chapter 1.
GHG emissions from Indonesia’s energy supply and consumption grew from 516 MtCO2e in
2017 to 543 MtCO2e in 2018, accounting for 1.5% of global emissions (BP 2019). Indonesia
is the highest GHG emitter in the ASEAN region due to its high energy consumption levels.
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3.2.3.3 Renewable Energy
Indonesia has abundant renewable energy sources, including solar (the largest resource), hydro,
biomass, geothermal, and wind. Renewable energy represented 12.2% (10.2 GW) of
Indonesia’s 2019 installed generation capacity. The renewable energy estimated potential is
high, with 75 GW hydro, 536 GW solar, 12.1 million kilolitres (kL) biofuel, and proven
geothermal reserves of 3,012.5 MW as of January 2018 (MEMR 2020b; APERC 2019b; IESR
2019a). As of 2017, Indonesia’s combined utilization rate of the various renewable energy
resources was only 2.058% (MEMR & MoF 2019).
Indonesia produced 34.52 MT of palm oil in 2016 (58% of global production), placing it as the
world’s largest palm oil producer. It has 6,688.79 billion tonnes (BT) of palm oil production
capacity (Palm Oil Analytics 2017).

3.2.4 Lao People’s Democratic Republic (PDR)
Lao People’s Democratic Republic (Lao PDR or Laos) is in the heart of the Southeast Asian
peninsula, bordered by China in the north, Cambodia in the south, Viet Nam east, Thailand and
Myanmar in the west. It has a total land area of 236,800 km 2, of which about 70% is
mountainous and 81.3% covered by forests. Lao PDR’s population has grown from 6.23
million people in 2010 to 7.06 million in 2019 (Kouphokham 2019; ADB 2020a, 2011)
Between 2010 and 2018, Lao PDR’s GDP grew by an average of 7.4% annually; growing by
another 5% in 2019, to US$ 18.5 billion. The service sector contributes about 42%; to Lao
PDR’s GDP, followed by the agriculture sector at around 16%. The industry sector recorded
the highest growth rate by sector, at 7.9 %, followed by the service sector at 6.8%, and the
agriculture sector grew annually by an average of 2.6% in 2019 (MME Lao PDR 2020; ADB
2020a).
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3.2.4.1 Energy Mix
Lao PDR’s primary energy sources are oil, coal, biomass, and hydropower. It imports
electricity from China, Thailand, and Viet Nam and oil products to meet domestic energy
demand, especially during the dry season, while exporting electricity and coal to Cambodia
and Thailand (MME Lao PDR 2018).
Lao PDR’s TPES increased at an AAGR of 10.7% between 2010 and 2018, with coal’s share
steeply rising from 3.9% in 2010 to 39% in 2018 (MME Lao PDR 2020). The TPES was 10.68
MTOE, TFEC was 3.09 MTOE, and the total power generation installed capacity was 7.08
GW, which generated 36.96 TWh of electricity (EDL 2019). Cambodia’s final energy demand
in 2018 was 0.44 TOE per capita (EDL 2019). Figure 19 shows Lao PDR’s 2018 TPEC and
TFEC by source.

Figure 19. Lao PDR TPES and TFEC in 2018
Source: (EDL 2019)

The residential sector in Laos had the highest share of TFEC (41%), followed by the transport
sector (33%), as shown in Figure 20.
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Figure 20. Laos 2018 TFEC by sector
Source: (EDL 2019)

In 2018, Lao PDR exported 2,630 GWh of electricity, with 2,554.82 GWh to Thailand and
75.18 GWh to Cambodia, Myanmar, and Malaysia and also imported 300.5 GWh of electricity
from China, Thailand, and Viet Nam (EDL 2019).
3.2.4.2 Fossil Fuels
Lao PDR imports 100% of the petroleum products consumed domestically to meet the energy
demand and subsidizes fossil fuel consumption. The importation of petroleum products for the
transport sector grew at an AAGR of 7.3% from 2010 to 2018. The total petroleum imports in
2018 consisted of 79% diesel oil and 17% gasoline (MME Lao PDR 2020).
The nation’s modest coal resources consist of lignite and anthracite. Coal production in 2010
was 733,000 tonnes, which grew to 4,793,000 tonnes in 2015 (136,000 tonnes anthracite and
4,658,000 tonnes lignite) (MME Lao PDR 2018). As of 2011, Lao PDR’s proven coal reserves
were 554 million short tons (MMSt) (UNESCAP & APEF 2020a).
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The GHG emissions from fuel combustion in Lao PDR increased at an AAGR of 28% between
2010 and 2018, with total emissions of 18.19 MtCO2e in 2018 (MME Lao PDR 2020). Lao
PDR is one of the lowest GHG emitters in the ASEAN region.
3.5.3 Renewable Energy
Lao PDR has abundant renewable energy resources; primarily hydropower, because of its
multiple rivers and mountainous landscape. Other renewable energy resources include biomass
sources (fuelwood, charcoal, bagasse), and about 8.81 GW solar power, wind, and small or
mini-hydro (Kouphokham 2019; ADB 2019).

3.2.5 Malaysia
Malaysia covers 330,350 km2 land area spread across Peninsular Malaysia (West Malaysia)
and Sabah and Sarawak on Borneo island (East Malaysia), with a humid tropical climate,
average temperatures of 30℃, and 63.6% forest cover. The population in 2010 was 27.57
million, which increased to 32.58 million in 2019, with a 1.2% annual growth rate from 2014
to 2019 (APERC 2019c; ADB 2011, 2020a; Zulkifli 2019).
Malaysia’s nominal GDP was US$ 364.7 billion in 2019; with an annual growth rate of 7.2%
in 2010, 5% in 2015, and 4.3% in 2019. In 2019, the agriculture sector grew by 1.8%, industry
by 2.1%, and services by 6.1% (ADB 2011, 2020a; Energy Commission 2017).
3.2.5.1 Energy Mix
Malaysia has abundant energy resources, including coal, oil, gas, hydro, biomass, and solar
energy (Zulkifli 2019). Malaysia imports and also exports crude oil, petroleum products,
natural gas, and coal and coke. The total installed power plant capacity as of December 2017
was 34.18 GW (Energy Commission 2019), and 8.047 GW renewable energy installed capacity
in 2019 (UNESCAP & APEF 2020a). Malaysia’s TPES grew from 76.81 MTOE in 2010 to
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93.6 MTOE in 2018, with TFEC of 62.53 MTOE in 2018 and 1.98 TOE final energy demand
per capita (Energy Commission 2019; UNESCAP & APEF 2020a). Renewable energy
contributed 16.5% to Malaysia’s 170,469 GWh electricity generated in 2018 (ADB 2020a;
SEDA 2018). Figure 21 shows Malaysia’s TPES and TFEC.

Figure 21. Malaysia’s 2018 TPES and TFEC by source
Source: (UNESCAP & APEF 2020a)

Malaysia’s transport sector contributed 38.5% of the 2018 TFEC, followed by the industry
sector, as shown in Figure 22. It also provides consumer price support on oil products
(discussed in Chapter 4).
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Figure 22. Malaysia’s 2018 TFEC by sector
Source: (SEDA 2018)

3.2.5.2 Fossil Fuels
Malaysia is blessed with energy resources and is a net energy exporter. As of 2017, Malaysia
had 4.73 BBL of crude oil and condensate reserves, 82.90 trillion standard cubic feet (TSCF)
of natural gas, and 1,938.37 MT of coal. The majority of Malaysia’s energy reserves occur in
the Sabah and Sarawak regions (Energy Commission 2019).
Malaysia’s GHG emissions from FF combustion grew from 190 MtCO2e in 2010 to 227
MtCO2e in 2018, being one of the mid to high GHG emitters (UNESCAP & APEF 2020a).
3.2.5.3 Renewable Energy
Malaysia has abundant renewable energy resources, with the potential for large-scale solar,
hydro, biomass, biogas, and geothermal. Malaysia receives a solar irradiance of 1,470-1,900
kWh per square meter (kWh/m2) annually, with average daily sunshine of 4-8 hours (Mekhilef
et al. 2012). The total renewable energy installed capacity as of 2018 was 2.06 GW. From 2012
to 2018, a total of 2.77 MtCO2e emissions have been avoided by renewable energy electricity
generation in Malaysia (SEDA 2018).
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Malaysia also has enormous biomass potential, especially from palm oil, with 3,599,780 MT
of production capacity. In 2016, Malaysia’s palm oil production of 17.32 MT accounted for
29% of global palm oil production, making it the second-largest palm oil producer (Palm Oil
Analytics 2017).

3.2.6 Myanmar
Myanmar, the largest Southeast Asian mainland country, is surrounded by China on the
northeast, Bangladesh, India on the northwest, and Thailand on the southeast. It has a total land
area of 676,590 km2, with about 44.5% forest cover as of 2015, and has several mountains,
rivers, and sedimentary basins, where mineral deposits and several energy resources have
accumulated over time. Myanmar’s 2019 population was 54.34 million, with an average annual
population growth rate of 0.9% over the 2014-2019 period (Myint 2019; ADB 2020a).
Myanmar’s GDP increased annually by 7% between 2010 and 2018. The service and
agriculture sectors have dominated the GDP; contributing 36.7% and 36.8% in 2010 and 43.2%
and 24.6% in 2018 (OGPD 2020). In 2019, Myanmar’s nominal GDP was US$ 69.0 billion,
with an AAGR of 6.8% (ADB 2020a).
3.2.6.1 Energy Mix
Myanmar’s electricity production in 2017 was 21.46 GWh, primarily from hydropower, natural
gas, solar, and coal-fired power plants. TPES was 24.04 MTOE in 2018. Between 2010-2018,
Myanmar’s TFEC has grown by 3.8%, on average, annually from 13.41 MTOE in 2010 to
20.16 MTOE in 2018 with final energy demand reaching 0.38 TOE per capita. Petroleum
products have grown the fastest, at an average of 15.8% annually over this period, while
biomass had decreased from 72.4% in 2010 to 50.5% in 2017 (OGPD 2020; UNESCAP &
APEF 2020a). Figure 23 represents Myanmar’s 2018 TPES and TFEC.
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Figure 23. Myanmar’s 2018 TPES and TFEC by source
Source: (UNESCAP & APEF 2020a)

Myanmar provides price support on fossil fuel consumption. Its residential sector consumed
58.9% of the 2018 TFEC, followed by the industrial, transport, agriculture, and commercial
sectors, as shown in Figure 24.

Figure 24. Myanmar TFEC by sector, 2018
Source: (UNESCAP & APEF 2020a)
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3.2.6.2 Fossil Fuels
Myanmar has an abundance of coal, crude oil, and natural gas reserves. As of 2017, Myanmar’s
proven energy reserves stood at 105.0 million barrels of oil (MMBBL) oil, 6.58 trillion standard
cubic feet (TSCF) of gas, and 542.56 million metric tons (MMT) of coal. The country imported
6.55 MTOE of coal and petroleum products in 2017, while exporting 13.49 MTOE of
electricity, crude oil, and natural gas (Myint 2019).
FF combustion in Myanmar’s transport sector and power plants has increased the GHG
emission levels at an AAGR of 13% within the 2010-2017 period. Emissions increased from
12.0 MtCO2 in 2010 (OGPD 2020) to 32 MtCO2 in 2018 (UNESCAP & APEF 2020a), one of
lowest emission levels in the ASEAN.
3.2.6.3 Renewable Energy
Myanmar has potential renewable energy sources such as wind, solar, geothermal, biofuels,
biogas (Myint 2019), as well as bagasse, fuelwood, charcoal, wood waste, and micro-hydro
(OGPD and ERIA 2019). Renewable energy supply in 2016 comprised bagasse 652.0 kilotons
(kT), fuelwood 21,001.26 cubic tons, charcoal 179.68 cubic tons, biomass 2,938.10 kilotons,
biogas 5.2 billion kilocalories (Kcal), wood waste (gasifier) 0.56 kilotons, solar PV (electricity)
9.47 GWh, wind turbine 0.02 GWh, and micro-hydro 1.25 GWh (OGPD and ERIA 2019).

3.2.7 The Philippines
The Republic of the Philippines (or the Philippines) is an archipelagic country located in the
heart of Asia, between Taiwan in the north, the Philippine Sea in the east, Borneo in the south,
Celebes and Sulu Seas in the southwest, and the South China Sea in the west. Its total land area
is 300,000 km2, with 27% forest cover as of 2015. The Philippines consists of 7,641 islands in
three island groups: Luzon, Mindanao, and the Visayas. The Philippines' population increased
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from 94.01 million in 2010 to 108.27 million in 2019, with a 1.6% AAGR from 2014-2019
(ADB 2011, 2020a; Vivar 2019; GOVPH 2020).
In 2019, the Philippines recorded a nominal GDP of US$ 359.4 billion, which grew by 5.9%
from 2018, with the agriculture, industry, and services sectors growing at 1.5%, 4.9%, and
7.1%, respectively (ADB 2020a).
3.2.7.1 Energy Mix
In 2017, The Philippines’ primary energy supply comprised 51% local energy, 32.8% imported
oil, 15.8% imported coal, and 0.4% imported ethanol from the Middle East, Malaysia, and
other countries (DOE 2018a). TPES grew from 41.0 MTOE in 2010 to 60.1 MTOE in 2018 at
a 4.2% AAGR, while TFEC grew from 25.1 MTOE in 2010 to 33.8 MTOE in 2018, at an
AAGR of 4.4% and per capita energy demand of 0.32 TOE (UNESCAP & APEF 2020a).
Figure 25 presents the 2018 energy supply and demand in the Philippines. The Philippines’
total electricity generating capacity as of 2019 was 25.53 GW (DOE 2020b).

Figure 25. The Philippines share of TPES and TFEC by source, 2018
Source: (UNESCAP & APEF 2020a)
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In 2018, the transport sector contributed the most to TFEC (37.85%), and agriculture the least
(1.23%), as shown in Figure 26.

Figure 26. TFEC by sector in The Philippines, 2018
Source: (UNESCAP & APEF 2020a)

3.2.7.2 Fossil Fuels
The Philippines possesses a fair amount of natural energy resources, including coal, oil, and
natural gas (APEC 2013b). It is a net importer of fuels, with 49% dependence on oil imports
for the transport sector and coal for power generation (IRENA 2017). Its potential coal reserves
as of December 2017 were approximately 9.9 MMMT (DOE 2018b). The Philippines aims to
have 115.37 MMBBL oil, 45.93 condensates, 44.04 TCF gas, and 282 MMMT of coal reserves
by 2040 (DOE 2017b, 2017a). The government provides subsidies for oil and gas and power
production, as well as fossil fuel consumption (see Chapter 4).
GHG emissions from fuel combustion in the Philippines grew significantly from 77 MtCO2e
in 2010 to 132 MtCO2e in 2018, alongside its energy demand (UNESCAP & APEF 2020a).
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3.2.7.3 Renewable Energy
The Philippines has numerous renewable energy resources, including biomass, wind,
geothermal, hydro, and ocean energy; with over 260 GW potential capacity. The Philippines
can harness up to 170 GW of ocean energy and 77 GW of wind energy, with annual average
solar irradiance of 5.1 kWh/m2/day (DOE 2019).
The Government of the Philippines established the National Renewable Energy Program
(NREP) to promote biomass, geothermal, solar, hydropower and ocean, and wind renewable
energy sources (BiGSHOW) utilization in its energy mix. The program aims to increase
renewable sources’ installed generation capacity from 5,438 MW in 2010 to 15,304 MW by
2030 (DOE 2019). Between 2010 and 2019, solar installed capacity grew from 1 MW to 921
MW, wind capacity from 33 MW to 427 MW, while biomass capacity from 38 MW to 363
MW (DOE 2020a).

3.2.8 Singapore
Singapore is a small island city-state between Malaysia and Indonesia, off the Malay
Peninsula’s southern tip, and south of the Strait of Malacca. It is the most urbanized and
industrialized ASEAN country, with exports to China, Hong Kong, and Malaysia (APEC
2013c; Allan 2019; APERC 2019d). Singapore sits on a 72,000 km2 land area, with 23.1%
forest cover as of 2015. Its population grew annually by 0.8% within 2014-2019, with 5.08
million people in 2011 and 5.7 million in 2019 (ADB 2011, 2020a).
Singapore is a global hub for international aviation and shipping, oil refining and trading,
chemical exports, biomedical science, and financial activities (APERC 2019d). Singapore’s
nominal GDP grew by 0.7% in 2019 to US$ 372.2 billion, lower than its 3.4% growth rate in
2018 and 4.8% in 2017. The services-producing sector dominated the economy, contributing
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70.3% in 2019, followed by the goods-producing industries at 20.9%, manufacturing at 20.9%,
and the ownership of dwellings at 3.8% (ADB 2020a; MTI 2020).
3.2.8.1 Energy Mix
Singapore’s electricity generation mix consists of solar PV, imported petroleum products,
natural gas, crude oil, and coal. It also exports petroleum products, crude oil, and coal (EMA
2018). In 2018, Singapore’s TPES was 37.8 MTOE, and TFEC was 19.9 MTOE, with per
capita final energy demand of 3.46 TOE (UNESCAP & APEF 2020a), as shown in Figure 27.

Figure 27. Singapore’s TPES and TFEC by source, 2018
Source: (UNESCAP & APEF 2020a)

The industry sector contributed about 57.9% of Singapore’s TFEC in 2018, followed by the
transport sector, as shown in Figure 28.
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Figure 28. TFEC by sector in Singapore, 2018
Source: (UNESCAP & APEF 2020a)

Singapore generated 52.2 TWh of electricity in 2017, with 95.2% natural gas utilized as
generation fuel (EMA 2018).
3.2.8.2 Fossil Fuels
Singapore has no FF reserves; hence, it imports all of its FFs for domestic consumption and its
refineries (APERC 2019d), subsidizing fossil fuel consumption. In 2018, Singapore imported
167.0 MTOE and exported 77.5 MTOE of energy products (EMA 2019), as presented in
Figure 29.
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Figure 29. Singapore’s 2018 energy imports and exports
Source: (EMA 2019)

Singapore has one of the lowest GHG emission levels in the ASEAN region, with 42 MtCO2
in 2010 and 47 MtCO2 in 2018 (UNESCAP & APEF 2020a).
3.2.8.3 Renewable Energy
Singapore has a fairly flat topography, low wind speeds, and is without geothermal and
hydropower resources. Its small land area and dense urban landscape limit large scale solar
power production (Government of Singapore 2015). Biomass, solar, and waste-to-energy are
the potential renewable energy sources for power generation (APERC 2019d). The
Government of Singapore has accelerated efforts and policies to increase solar utilization. Gridconnected PV installed capacity grew from 3.8 MWp (106 installations) in 2010 to 349.3 MWp
(3,796 installations) in 2019 (SPPG 2020; SPPG & EMA 2020).
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3.2.9 Thailand
Thailand is a central Southeast Asian country situated between Cambodia, Myanmar, Malaysia,
and Laos, with the Pacific Ocean on its southeast coast and the Indian Ocean on the southwest
coast (Padrem 2019). It has a total land area of 513,120 km2 and a 32.1% forest cover. In 2019,
Thailand’s population grew to 68.04 million from 67.31 million in 2010, and the 2019 nominal
GDP was US$ 543.6 billion (ADB 2020a, 2011). Its agriculture, industry, and services sectors
grew by 0.1%, 0.1%, and 4.0%, respectively, over the same period.
3.2.9.1 Energy Mix
Thailand’s energy mix consists of FFs and new and renewable energy, with 49.89 GW installed
capacity (MoE 2020c). The total primary energy production in 2019 was 47.49 MTOE, and
TFEC (commercial) was 106.97 MTOE. Net energy import for 2019 was 68.64 MTOE (MoE
2020b). In 2018, the final energy demand was 1.44 TOE per capita (UNESCAP & APEF
2020a). Figure 30 summarizes Thailand’s 2019 commercial energy production and
consumption.

Figure 30. Thailand’s 2019 commercial primary energy production
Source: (MoE 2020b)
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In 2018, 30.26% of Thailand’s TFEC was consumed by the industrial sector, followed by the
transport sector at 27.51% and non-energy use at 24.53%, as presented in Figure 31.

Figure 31. Thailand’s 2018 TFEC by sector
Source: (UNESCAP & APEF 2020a)

3.2.9.2 Fossil Fuels
Thailand has limited natural energy resources, consisting of natural gas, crude oil, and
condensate. As of December 2018, Thailand’s proven energy reserves included 6,058 BCF
natural gas, 137 MMBBL crude oil, and 156 MMBBL condensates. These energy reserves
were equivalent to 186.94 MTOE (EPPO 2018).
Thailand’s GHG emissions from fuel combustion grew slightly from 220.63 MtCO2 in 2010 to
250.64 MtCO2 in 2019 (MoE 2020a). Thailand is the second-highest GHG producer in the
ASEAN region.
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3.2.9.3 Renewable Energy
Thailand’s proximity to the equator endows it with country-wide solar irradiance year-round.
Wind energy potential is minimal due to low wind speeds. As of 2018, Thailand had a total RE
installed capacity of 10,411 MW, with a total RE production of 27.60 MTOE in 2017,
comprising 3,603 MW hydropower, 2,725 MW solar, 1,018 MW wind, and 4,095 MW
bioenergy (UNESCAP & APEF 2020a).

3.2.10 Viet Nam
The Socialist Republic of Viet Nam (popularly known as Viet Nam) is an S-shaped country
surrounded by Cambodia, China, Lao PDR, and the South China Sea. It has a land area of
331,230 km2, forest cover of 47.6%, and a 2019 population of 96.48 million. Its nominal GDP
in 2019 was US$ 261.9 billion, which grew by 7% from 2018, with agriculture, industry, and
services sectors growing by 2.0%, 8.9%, and 7.3%, respectively (ADB 2011, 2020a).
3.2.10.1 Energy Mix
Viet Nam’s energy supply consists mostly of coal, oil, gas, and 19.4% renewables, while
energy demand is mainly coal, oil, electricity, and biofuels. Hydroelectricity accounts for
44.8% of electricity generation in Viet Nam, while coal accounts for 34%. Viet Nam’s installed
generation capacity in 2015 was 38.6 GW, with electricity generation of 240.9 TWh in 2018,
while TPES was 83.46 MTOE (UNESCAP & APEF 2020a), as presented in Figure 32. Viet
Nam’s TFEC declined from 64.1 MTOE in 2017 to 60.0 MTOE in 2018, with final energy
demand per capita of 0.63 TOE. The industry sector consumed 55.4% of TFEC, transport sector
20.5%, and residential sector 17.1% in 2018 (UNESCAP & APEF 2020a), as shown in Figure
33.
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Figure 32. Viet Nam’s 2018 TPES and TFEC by source
Source: (UNESCAP & APEF 2020a)

Figure 33. Viet Nam’s 2018 share of TFEC by sector
Source: (UNESCAP & APEF 2020a)

Vietnam subsidizes the consumption of coal and oil, which will be discussed in Chapter 4.
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3.2.10.2 Fossil Fuels
Viet Nam has substantial indigenous energy resources consisting of natural gas, coal, and crude
oil. It is a net exporter of coal and crude oil and imports petroleum products to supplement the
Dung Quat oil refinery’s limited capacity. Viet Nam’s proven energy reserves consist of 3,390
MT of coal, 0.46 BCM of crude oil, and 610 BCM of gas (Bao 2019).
In Viet Nam, carbon emissions from FF combustion grew significantly from 127 MtCO2e of
the 246.8 MtCO2e total emissions in 2010 to 191 MtCO2 in 2017 (UNESCAP & APEF 2020a;
Government of Viet Nam 2016a). Viet Nam’s emission levels are approximately half of
Indonesia’s emissions.
3.2.10.3 Renewable Energy
Viet Nam has abundant solar radiation and seasonal rainfall. It has renewable energy installed
capacity of 18,202 MW, producing 22.32 MTOE of renewable energy in 2017. Hydropower
represents the largest share of renewable installed capacity at 97.8%, wind and biofuels
represent 1.12% and 0.99%, respectively (UNESCAP & APEF 2020a). The Government of
Viet Nam plans to increase renewable energy electricity generation to include 15.5%
hydropower, 2.1% wind, solar 3.3%, and 2.1% biomass by 2030 (Government of Viet Nam
2016b).
The ASEAN region’s energy situation confirms that there are sufficient renewable energy
resources to support a clean energy transition without subsidizing harmful FFs.

3.3 ASEAN Energy Policies
The ASEAN region is among the fastest-growing economies globally (IMF 2021). The member
states have identified energy as a vital tool for achieving sustained economic growth through
the ASEAN Economic Community (AEC) actualization, striving for multilateral energy
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cooperation to advance regional integration, competitiveness, and resilience. The ASEAN Plan
of Action for Energy Cooperation (APAEC) for 2016-2025 is the policy document guiding the
AEC implementation towards ‘Enhancing energy connectivity and market integration in
ASEAN to achieve energy security, accessibility, affordability, and sustainability for all’ (ACE
2015).
In APAEC 2016-2025, the ASEAN region aims to reduce its energy intensity by 30% by 2025,
and increase RE share to 23% in its energy mix by 2025 compared to 2005 levels. Table 5
presents the ASEAN member states’ energy policies, highlighting the renewable energy and
energy efficiency targets. As mentioned earlier, FF subsidies and reform efforts in the ASEAN
region and in the individual member states will be discussed in Chapter 4.
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Table 5. Summary of the energy policies in the ASEAN countries

Sources: (EDPMO 2014; Government of Brunei Darussalam 2016; Government of Cambodia 2016;
UNESCAP & APEF 2020b; ACE 2015; GoI 2016; UNESCAP & APEF 2020c; Government of Lao
PDR 2016; Government of Malaysia 2016; Government of Myanmar 2016; Lwin 2020; MOEE 2018;
DOE 2016; Government of The Philippines 2015; CAT 2020a; Government of Singapore 2015;
MEWR & MND 2014; Government of Thailand 2015; EPPO 2015; CAT 2020b; Government of Viet
Nam 2016a; IEA 2016)
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Chapter 4: Fossil Fuel Subsidy Reform in the ASEAN Region
This chapter discusses the types and levels of FFs in the ASEAN region, and the individual
member states’ reform efforts. The chapter also summarizes the barriers to phasing out FF
subsidies in the ASEAN region.

4.1 Fossil Fuel Subsidies in the ASEAN Region
Several countries, including the ASEAN member states, recognize FF subsidies’
unsustainability and the associated unintended outcomes mentioned in chapter 1. Implementing
FF subsidy reforms will serve as a GDP multiplier among the ASEAN member states.
Fossil fuel subsidy reform provides vast benefits to a country and globally, as discussed in
Chapter 1. Phasing out FF subsidies and redirecting the funds to sustainable energy
development can also create direct RE jobs, attract enormous investment in the local RE supply
chains, and encourage renewable energy sector-based innovation (IRENA 2020a). An IEA
study (IEA PVPS 2020) reports that solar PV development in Thailand created 18,710 direct
jobs in 2018. Southeast Asia accounted for about 30% of the 2.5 million global biofuel jobs in
2019, with Indonesia, Thailand, Malaysia, and the Philippines among the top 10 global biofuels
employers. The IRENA 2019 RE and Jobs annual review reported 56,700 PV jobs in Viet Nam
in 2019 and 111,560 and 187,000 RE jobs in the Philippines and Malaysia (IRENA 2020a).
Despite the potential benefits these reforms hold, a substantial amount of fuel subsidy remains
in some ASEAN countries, mainly Brunei, Indonesia, Myanmar, Malaysia, Thailand, and Viet
Nam. ASEAN governments utilize these energy subsidies as an instrument to safeguard lowincome citizens from fuel price instability, increase energy affordability (JICA and IEEJ 2014),
promote economic progress, and support the poor (Shi 2016). IEA estimates that ASEAN’s
highest energy consumer subsidies in the last decade were US$ 54.7 billion in 2012, about
9.7% of total global FF subsidies, which reduced significantly to US$ 17.8 billion in 2015 (IEA
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2020), as illustrated in Figure 34. This decline in subsidies can be linked to efforts to comply
with the Paris Agreement.

Figure 34. ASEAN energy subsidies, 2010 – 2019 in real 2019 US$.
Source: Adapted from IEA 2020

4.2 Types and Levels of Existing Fossil Fuel Subsidies in the ASEAN Region
Governments subsidize FF consumption and production. These producer and consumer
subsidies have become prevalent in the ASEAN region. Consumer subsidies exist as pre-tax
and post-tax subsidies issued as discounts, coupons, and government interventions to the end
consumers, to ensure domestic energy affordability. Producer subsidies exist as direct and
indirect subsidies implemented to ensure adequate domestic energy supply. Tax exemptions,
credits, trade instruments, regulations, risk transfer, import duty exemption, loan guarantees,
and incentives for the exploration and development of FFs are some of the types of producer
subsidies common in the ASEAN (JICA and IEEJ 2014; IISD 2013). Both consumer and
producer subsidies exist in the ASEAN region, as outlined in Table 6.
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Table 6. Types of subsidies in the ASEAN countries

Sources: (ADB 2016; ESCAP 2019; EIDPMO 2009; IEA 2020c; Kimura and Phoumin 2019;
Mendoza 2014; MEMR & MoF 2019; Neefjes 2016; UNEP, OECD, and IISD 2019).

The International Monetary Fund (IMF) estimates government spending on energy subsidies
as pre-tax and post-tax, while IEA estimates spending on consumer and producer subsidies.
The IMF estimated that US$ 269.43 billion was spent on post-tax subsidies in the ASEAN in
2017. Table 7 provides a summary of the ASEAN post-tax subsidies and GDP share.
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Table 7. Post-tax subsidies in the ASEAN in 2017

Source: Adapted from IMF 2018

Table 7 shows that spending on energy subsidies differs among ASEAN member countries.
The Indonesian government provides the highest post-tax subsidies, while Lao PDR provides
the least. Brunei Darussalam subsidizes diesel, gasoline, LPG, electricity fuels, and electricity
prices to make energy affordable and accessible, especially for the poor. Brunei has the highest
subsidies per-capita (US$ 3,460.98 in 2017), as it does not import fuel. This subsidy represents
opportunity costs and has no direct impact on its budget (IEA 2013; IMF 2018). Viet Nam
spends a substantial amount on energy subsidies indirectly as tax policies, price regulations,
and accumulating deficits at state-owned enterprises, rather than directly from the national
budget (JICA and IEEJ 2014).

4.3 Fossil Fuel Subsidy Reforms in the ASEAN Region
Fossil fuel subsidy reform has begun in the Southeast Asian nations as governments attempt to
free up more fiscal space for development in other sectors of the economy. These reforms also
aim to reduce pollution, mitigate climate change impacts, improve human health, and promote
green economic development through sustainable energy investment. The reforms are also
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necessary to ensure the right energy pricing and stimulate more sustainable energy
consumption and investment (IEA 2019). Recent studies show that Malaysia, Indonesia,
Thailand, and Viet Nam were among the fifty countries that reformed fuel consumption
subsidies between 2015 and 2018 (GSI 2019; Merrill and Quintas 2019). Other ASEAN nations
have made several reform efforts (see Table 8) without successfully phasing out FF subsidies.
Table 8 Recent fossil fuel subsidy reforms in the ASEAN region
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Note: RM = Malaysian Ringgit; PUJ = Public Utility Jeepney; TRAIN = Tax Reform for Acceleration
and Inclusion
Sources: (ADB 2015; The ASEAN Post 2019; Brunei News.Net 2019; Harsono 2020; IEA 2013, 2015,
2020d; IMF 2018; Lee, Hernando, and Tai 2019; MEMR & MoF 2019; New Straits Times 2019; Pateña
2018; PwC 2019; Vinh 2015)

Despite the reforms and lower fuel import costs, subsidies remain significant in the ASEAN
region, with governments providing about $22 billion FF consumption subsidies in 2019; an
encouraging 100% decrease from 2011 (IEA 2020). According to IEA findings, a substantial
amount of energy subsidies still exists for coal, oil, and fossil fuel-generated electricity in the
ASEAN, mainly in Brunei, Indonesia, Myanmar, Malaysia, Thailand, and Viet Nam. The
ASEAN electricity sector’s constrained growth stems from these persisting energy subsidies
and regulated energy prices that limit energy infrastructure investment. Investments in the oil,
natural gas, and coal sectors also face complications from the regulated energy prices (IEA
2013).

4.4 Clean Energy Uptake in the ASEAN Countries
Between 2005 and 2018, power generation from renewable energy sources grew by 9% in the
ASEAN region and 7% globally (IEA 2020b). As mentioned earlier, the vast subsidies on coal
and gas are instrumental to the region’s sluggish RE uptake (Paltsev et al. 2018). Some ASEAN
countries experienced remarkable growth in renewables for power generation on a country
level, while other countries experienced a decline. Renewable energy share in power generation
declined from 100% to 65% in 2018 for Lao PDR, replaced by coal. Cambodia had the highest
renewable energy uptake, leaping from 7% in 2011 to 61% in 2014. In Singapore, RE share
remained at 1-2% between 2010 and 2018 (IEA 2020b), as shown in Figure 35.
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Figure 35 Renewable energy share of power generation by country, 2005-2018.
Source: Adapted from (IEA 2020b)

4.5 Barriers to Phasing out Fossil Fuel Subsidies in the ASEAN
Fossil fuel subsidy reform is a politically sensitive topic in the ASEAN region, as in other parts
of the world. Despite the enormous benefits of reforms, including easing the financial strain on
national budgets from consumption growth and persistently high energy prices, there are still
real barriers to reform efforts. For example, political realities and electoral cycles dictate reform
efforts’ pace and determination (IEA 2013).
Some of the main barriers that governments face in FF subsidy reforms include:
•

Unintended and unfavorable economic impacts on low-income earners due to the
increase in energy prices (UNESCAP 2012);

•

Inadequate information about the impacts of FF subsidies, which have led to protests
and reversal of reforms in some countries (Whitley and van der Burg 2015);
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•

Lack of thorough economic and social impacts assessment with supporting regulatory
measures throughout the reform process (UNESCAP 2012);

•

Influence and opposition from special interests by lobby groups which benefit from the
subsidies (Whitley and van der Burg 2015; Coady et al. 2017);

•

Governments tend to cling to subsidies as convenient tools for realizing their social or
economic goals, particularly when institutional and administrative capacities to
implement targeted policies are inadequate (Whitley and van der Burg 2015).

These barriers require strong policies and the political will to surmount them. Governments
can learn applicable lessons from countries that have successfully reformed their FF subsidies
and to develop a fool-proof implementation plan.
The potential benefits of FF subsidy reform to Indonesia as a case study will be discussed in
Chapter 5.
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Chapter 5: Analysis and Discussion of Results
This chapter presents the economic, environmental, and social (EES) analysis of FF subsidy
removal on Indonesia’s renewable electricity uptake. The discussion focuses on analyzing the
results obtained from the following queries:
1. What is Indonesia’s 2030 electricity generation forecast for the BAU, RUPTL, and
NDC scenarios?
2. What is the extra cost of meeting this forecasted generation for the three scenarios?
3. What are the social costs and PM2.5 health implications of coal utilization in each
scenario by 2030?
4. Can the savings from energy subsidy reform cover the cost of additional RE uptake by
2030?
5. What are the possible job creation opportunities?

5.1 Electricity Forecast Scenarios: is it feasible?
Fossil fuels dominate Indonesia’s energy mix, as discussed in chapter 3. Indonesia aims to
achieve a primary energy supply mix of 23% RE, less than 25% oil, at least 30% coal, and a
minimum of 22% gas in 2025 (GoI 2016). However, achieving these targets may not be feasible
with the current primary energy mix trend to 2030.
Using the time series forecasting method, Indonesia’s TPES was projected to increase from
1.62 billion barrels of oil equivalent (BBOE) in 2019 to 2.01 BBOE in 2030. Coal will
contribute 44.47% to Indonesia’s TPES in 2030, followed by oil at 27.04%, gas at 14.63%, and
RE 13.84%, as seen in Figure 36.
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Figure 36. Indonesia’s TPES by fuel, 2010 – 2030 (excluding biomass)
Source: Author’s calculations, adapted from MEMR 2020b

The final energy demand is projected to grow from 1.03 BBOE in 2019 to 1.20 BBOE in 2030.
Bio gasoil, a biodiesel blending product, will dominate TFEC at 0.30 BBOE, followed by fuel
(oil products) and electricity at 0.26 BBOE and 0.24 BBOE, respectively. Figure 37
summarizes Indonesia’s final energy demand projection.

Figure 37. Indonesia’s TFEC by fuel, 2010 – 2030

Source: Author’s calculations, adapted from MEMR 2020b
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Figure 37 shows that bio gasoil will dominate TFEC by 2030, as the transport sector constitutes
53.75% of TFEC in 2030. The industrial sector will consume 29.78%, residential 10.15%,
commercial 4.38%, non-energy use 1.54%, and others 0.40% of the TFEC.
In comparison, a recent study conducted by UNESCAP (Zaman, Saahil, and Yong 2020)
estimated Indonesia’s TFEC to reach 1.62 BBOE in the BAU scenario by 2030. Another study
(Santika et al. 2020) projected Indonesia’s TFEC in the BAU scenario at 1.65 BBOE by 2030.
The Asia Pacific Energy Research Centre (APERC) forecasted 1.70 BBOE (APERC 2019a),
and Indonesia’s National Energy Council (DEN) projected 1.50 BBOE by 2030 in its Indonesia
Energy Outlook 2019. These studies included Indonesia’s population growth, energy per capita
and GDP growth, and different modelling approaches, such as NEXSTEP and LEAP. These
other models and variables utilized by these studies explain the slight difference in the TFEC
forecasts.
Indonesia underutilizes its RE resources (only 1.9%), compared to the proven RE potential (see
Table 9). Since the FF subsidy reform began, the Indonesian Government has committed to
increasing RE uptake in its energy mix.
Table 9. Indonesia’s renewable energy potential

Source: (PLN 2019)
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5.2 Power Plant Installed Capacity
Indonesia’s electricity generation consists of coal, gas, diesel, and a range of RE power plants.
The total installed power plant capacity in 2019 was 69.68 GW (MEMR 2020b), and this is
forecasted to reach 110.30 GW in the BAU scenario. Coal represents 49.86% of installed
capacity in 2019, projected to increase to 54.41% in the 2030 BAU scenario. RE capacity
projection is 16.20% in the BAU scenario.
The RUPTL 2019 – 2028 targets an additional 56.6 GW capacity by 2028 and generation mix
of 23% RE, 54.6% coal, 22% gas, and 0.4% fuel (PLN 2019). The additional capacity brings
the total installed capacity to 120.80 GW by 2028. The 2030 installed capacity was forecasted
as 132.43 GW, with RE contributing 18.7% (24.81 GW) in the RUPTL scenario. Figure 38
shows the BAU and RUPTL total installed capacity forecasts to 2030.

Figure 38. Total annual installed capacity, 2010 - 2030
Source: Author’s calculation, adapted from (PLN 2019; MEMR 2020b)

By technology, coal power plants will comprise 54.41% and CCGT 14.31% of the 110.30 GW
total installed capacity by 2030 in the BAU scenario forecast. Hydropower plants are projected
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at 8.18%, geothermal at 2.80%, solar at 0.21%, and wind at 0.23%. RE power plants will
contribute 17.87% to the installed power plants by 2030.
In the RUPTL scenario, coal power plants will constitute 51.59% and CCGT 16.65% of the
132.44 GW total installed capacity by 2030. Hydropower plants will have a 9.59% share,
geothermal 4.8%, solar 0.84%, and wind 0.85%. RE power plants are projected to represent
18.74% of the total installed capacity. Figures 39 and 40 present the total installed capacity
forecast by technology in the BAU and RUPTL scenarios, respectively.

Figure 39. Total installed capacity by power plant technology, BAU Scenario.

Source: Author’s calculation, adapted from (PLN 2019; MEMR 2020b)
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Figure 40. Total installed capacity by power plant technology, RUPTL Scenario.

Source: Author’s calculation, adapted from (PLN 2019; MEMR 2020b)

5.3 Electricity Generation Outlook
In 2019, Indonesia’s 295.45 TWh electricity production comprised 81% of FFs and 19% RE,
with coal as the leading generation fuel (59.06%), followed by gas 21.09% and RE 16.21%.
The residential sector consumed the highest electricity (42.34%), followed by industry
(31.74%), and the commercial sector (18.85%) (MEMR 2020b).
In the BAU scenario, electricity generation is projected to reach 438.61 TWh in 2030, with
coal as the largest electricity generation fuel, representing 66.76%. Gas contributes 14.78%,
geothermal 4.52%, hydro 6.64%, and solar 0.04%. Figure 41 presents the BAU electricity
generation forecast.
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Figure 41. Indonesia’s electricity generation by technology, BAU scenario.

Source: Author’s calculations, adapted from MEMR 2020b

In the RUPTL scenario, Indonesia aims to generate 500.68 TWh in 2028, which was forecasted
to reach 539.56 TWh by 2030. Coal will have a 54.6% share, RE 23.0%, gas 22%, and diesel
0.4% (PLN 2019). Figure 42 presents the electricity generation forecast for the BAU and
RUPTL scenarios.
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Figure 42. Electricity generation by scenario, 2010 – 2030

Source: Author’s calculations, adapted from MEMR 2020b

In comparison, APERC (2019a) forecasted 476.73 TWh BAU electricity generation by 2030
UNESCAP 532 TWh (Zaman, Saahil, and Yong 2020), and DEN 938.7 TWh (NEC 2019).
As of June 2020, the PLN reported a decline in Indonesia’s electricity supply and demand due
to the Covid-19 global pandemic. In Jakarta alone, electricity demand had declined by 11.38%
in the commercial sector and 15.81% in the industrial sector. However, demand in the
residential sector increased by 4.73% (Bisnis.com 2020). These changes could affect
Indonesia’s electricity development and provide an opportunity to invest in rooftop solar power
for the residential sector.
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In the NDC scenario, Indonesia targets 132.74 TWh of renewable electricity with external
support. This value represents 30.3% of BAU and 24.6% of the RUPTL total electricity
generation by 2030. Achieving the NDC target will help Indonesia achieve more than 23% RE
in its electricity production.
These projections suggest that Indonesia may not achieve its 23% RE target by 2028, which
could be due to Indonesia committing to building new coal power plants in its RUPTL plan.

5.4 Economic Analysis
An electricity generation plant's economic value or profitability is determined by the Levelized
Cost of Electricity (LCOE). The LCOE of a power plant provides its unit cost of energy,
measured in US$/kWh, which serves as a yardstick for comparing power projects and
technologies. A project’s LCOE is calculated using the project capital, operations and
maintenance, and financing costs over its lifespan (Aldersey-Williams and Rubert 2019).
The LCOE of various power plant technologies from previous studies was sampled to
determine and compare electricity production costs in the BAU, RUPTL, and NDC scenarios.
Table 10 compares the LCOEs published by the Institute for Essential Services Reform (IESR),
Lazard’s Levelized Cost of Electricity Analysis – version 14.0, UNESCAP, and International
Renewable Energy Agency (IRENA).
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Table 10. Comparison between the LCOE of different power plant technologies

Source: (Zaman, Saahil, and Yong 2020; IESR 2019b; IRENA 2020b; Ray 2020)

This study utilized the LCOE data from the UNESCAP report, as these provide LCOE values
for all the technologies (except for coal mine mouth and waste power plants), reflecting the
most recent changes in Indonesia’s market prices. The LCOE values from IRENA and Lazard’s
analysis covered only a few technologies, without considering Indonesia’s pricing situation.
Diesel and biogas power plants have the highest LCOE out of the power plant technologies in
the UNESCAP study, while solar PV and geothermal power plants have the least costs. The
combined cycle gas turbine (CCGT) technology has the lowest LCOE among FF technologies,
primarily because of its higher efficiency gains. Other RE technologies, such as wind and
hydro, cost below US$ 60/MWh.
Ultra-supercritical pulverized coal was assumed to be the new coal power plant Indonesia
would build, and combined cycle gas turbine for gas since they are the most efficient
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technologies. All new hydropower plants from 2021 were assumed to be large hydro and solar
PV technology for other RE calculations, because of their low LCOEs compared to the other
RE technologies. For the NDC scenario, a geothermal power plant was chosen to replace coal
because of its stability and ability to generate electricity for base loads, just like coal.
In the BAU scenario, the forecasts from Figure 40 indicate that coal in electricity generation
increases from 174,490 GWh in 2019 to 292,830 GWh in 2030, 118,330 GWh additional
electricity. Gas increases by 2,510 GWh, solar PV by 75 GWh, and geothermal by 5,810 GWh,
as shown in Table 11. Using the UNESCAP LCOEs, the calculations presented in Table 11
show that US$ 8.76 billion is required to generate additional electricity by 2030 compared to
2019, with coal requiring US$ 7.06 billion.
Table 11. Calculation of the cost of electricity generation in the BAU scenario by 2030

In the RUPTL scenario, the 2019-2028 electricity generation forecast shows that by 2030, coal
electricity generation will increase by 116.53 TWh, hydro by 41.77 TWh, and geothermal by
37.86 TWh, while fuel oil reduces by 9.14 TWh compared to 2019 (Table 12). The RUPTL
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scenario will require an additional US$ 13.96 billion, with US$ 6.68 billion needed for coal
electricity generation and US$ 1.14 billion savings from reduced fuel oil electricity generation
by 2030. The negative sign depicts cost savings from reduced generation.
Table 12. Calculation of the cost of electricity generation in the RUPTL scenario by 2030

In the NDC scenario, this study utilized the RUPTL 2030 electricity generation forecast of
539.56 TWh. The share of coal in the RUPTL scenario was reduced to 30% (161.87 TWh) of
the total electricity generation, while RE was increased to 48%. Geothermal was allocated 22%
of the electricity mix, large hydro 10.6%, biomass 3%, solar PV 7%, and wind 5%. The result
of the analysis indicates that US$ 12.69 billion will be required to generate additional electricity
in the NDC scenario by 2030 compared to 2019. The phasing out of fuel oil and reduction of
coal share in the electricity mix provides US$ 2.32 billion in total savings (Table 13).
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Table 13. Calculation of the cost of electricity generation in the NDC scenario by 2030

Table 14 presents an overview of the costs and savings for implementing the BAU, RUPTL,
and NDC (with 48% RE) scenarios by 2030, as analyzed in this study.
Table 14. Cost of implementing each scenario

The results of this study show that the BAU electricity generation of 438.61 TWh by 2030
would cost an additional IDR 123.79 trillion (US$ 8.76 billion) with no net savings.
In the RUPTL scenario, electricity generation is projected to reach 539.56 TWh by 2030,
requiring an additional IDR 197.37 trillion (US$ 13.96 billion) to achieve this target. The share
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of coal reduces by 4.66% and fuel oil by 3.14%, a potential IDR 16.16 trillion (US$ 1.14
billion) savings for Indonesia.
In the NDC scenario, the additional cost required to generate 539.56 TWh by 2030 with 48%
RE is IDR 179.45 trillion (US$ 12.69 billion). Fuel oil no longer exists in the electricity mix,
while the share of coal further decreases to 30%, providing potential savings of IDR 32.73
trillion (US$ 2.32 billion).
Aiming for higher emission reduction from Indonesia’s electricity generation, the share of RE
was increased to 60%, coal and gas reduced to 20% each, and fuel oil phased out. The results
show that Indonesia needs IDR 212.48 trillion (US$ 15.03 billion) to achieve this target, while
IDR 78.25 trillion (US$ 5.54 billion) cost savings will be made from reduced FF share in the
electricity mix.
Assuming Indonesia’s electricity subsidy remains at IDR 50 trillion annually from 2020 to
2030, Indonesia would spend about IDR 550 trillion on electricity subsidies over this period.
This amount will be sufficient to increase the RE share in electricity generation to 60%.

5.5 Environmental Analysis
Fossil fuel-dominated electricity generation is known to have adverse effects on the
environment, due to large amounts of greenhouse gas (GHG) emissions. Fossil fuels dominate
Indonesia's electricity generation, increasing its levels of CO2. Emissions from electricity and
heat production in Indonesia grew from 119.7 MtCO2e in 2010 to 227.8 MtCO2e in 2018 (IEA
2020b). This increase represents a 9.1% increase in electricity emissions, from 30.6% of total
energy-related emissions in 2010 to 39.7% in 2018.
In the BAU scenario, a forecast of electricity generation GHG emissions shows that emissions
could reach 343.9 MtCO2e by 2030. This value is approximately triple the 2010 emission levels
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and 48.9% of the projected BAU energy-related emissions by 2030 in the APEC outlook
(APERC 2019a).
This study only analyzed the total emissions and potential global warming damage from coal
electricity generation rather than from all fossil fuels, because of the study’s limited scope and
because coal is the dominant fuel in Indonesia's electricity generation. Indonesia's NDC targets
include 30% coal in its primary energy supply mix by 2025, which this study also assumed was
the percentage for coal in the electricity generation mix by 2030.
IPCC provides the default emission factors for stationary combustion in the energy industries,
as shown in Table 15.
Table 15. Greenhouse gas emission factors

Source: (Gómez et al. 2006)

The emission factors in Table 15 were used to calculate the total GHG emissions from FF
electricity generation in the BAU, RUPTL, and NDC scenarios in the year 2030. The global
warming damages from coal cost Indonesia about US$4 per gigajoule (GJ) of coal, while local
pollution from coal costs about US$7/GJ, and gas about US$1/GJ, as estimated in a recent
study by the International Monetary Fund (IMF) (Coady et al. 2019). Table 16 presents the
total emissions from FF electricity production in 2030 and the potential global warming
damage, as determined by the analysis conducted in this study.
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Table 16. Total GHG emissions and potential damages from 2030 coal electricity generation

In the BAU scenario, FF electricity will be 373.80 TWh from coal, gas, and fuel oil, which will
produce total emissions of 117.13 MtCO2e. Coal electricity will emit 99.72 MtCO2e, which
will potentially cost IDR 59.62 trillion in global warming damages and IDR 104.33 trillion in
local pollution damages in 2030.
In the RUPTL scenario, FF electricity generation was estimated at 414.38 TWh in 2030, with
124.51 MtCO2e GHG emissions. Coal electricity is expected to produce 99.96 MtCO2e GHG
emissions, potentially costing IDR 59.76 trillion in global warming damages and IDR 104.57
trillion in local pollution damages. This result suggests that implementing the RUPTL scenario
of 54.4% coal electricity will have less GHG emission reduction potential in 2030 than the
BAU scenario.
In the NDC scenario with a lower FF electricity generation of 282.73 TWh in 2030, GHG
emissions are estimated to be 79.10 MtCO2e. Coal will produce 55.13 MtCO2e, at IDR 32.95
trillion in potential global warming damages and IDR 57.67 trillion in local pollution damages.
Indonesia plans to reduce 314 MtCO2e unconditionally and 398 MtCO2e conditionally from its
energy sector by 2030 (GoI 2016). Implementing the NDC scenario will reduce 44.83 MtCO2e
below the BAU 2030 emission levels from coal electricity. Further increasing RE share in
electricity generation to 60% and reducing coal and gas to 20% each will reduce emissions by
58.58 MtCO2e below the BAU scenario and 65.96 MtCO2e below the RUPTL scenarios by
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2030. The NDC scenario presents the best route for significant emissions reduction in the
electricity sector, especially with increased RE uptake. Emissions reduction and energy
efficiency measures in the transport, industry, residential, and commercial sectors will further
help achieve the NDC target by 2030.

5.6 Social Analysis
This section analyses the potential externality costs of coal electricity generation in the three
scenarios. The potential job creation opportunities in each scenario are also analyzed.
5.6.1 Air Pollution and Health Impacts
Fossil fuel electricity generation has a range of adverse effects on human health; including
death. This is particularly the case for coal. Coal electricity generation produces mercury and
heavy metals, carbon dioxide (CO2), carbon monoxide (CO), water vapour (H2O), sulfur
dioxide (SO2), Nitrogen oxides (NOx), and particulate matter with less than 2.5 microns
diameter (PM2.5) and other smaller particles. Prolonged exposure to high concentrations of CO,
SO2, and NOx from coal power plants can cause headaches, respiratory diseases, irritation of
the eyes, shortness of breath, neurological and developmental damage in humans and other
animals sometimes fatalities (DEN 2017; EIA 2020). Inhalation of PM2.5 and other toxic
components from coal combustion can cause cancer, cardiovascular and respiratory diseases
with repeated exposure (Sanchez and Luan 2018).
Indonesia's PM2.5 concentrations have increased from 8 μg/m3 to 22 μg/m3 within the last two
decades, making it the fifth-highest country with respect to loss of life-years from particulate
matter pollution globally (Greenstone and Fan 2019). Between 2010 and 2017, about 95% of
Indonesians were exposed to PM2.5 concentrations of 16.5-18.2 micrograms per cubic meter
(µg/m3), exceeding the WHO annual mean value of 10 μg/m3 (UNESCAP & APEF 2020d).
Greenstone and Fan (2019) estimate that Indonesians would gain, on average, 1.2 years of life
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if Indonesia successfully reduces particulate concentrations below WHO's guidelines (WHO
2018).
The analysis of the health and environmental damage costs associated with the emission of
pollutants from ultra-supercritical coal power plants in a recent study by the Asian
Development Bank (ADB) were US$ 6,914 per tonne (US$/t) for PM2.5, US$ 3,057/t of NOx,
and US$ 5,664/t of SO2 (ADB 2020b). ADB also estimated the emission levels from a coal
power plant to be 0.7752 grams of PM2.5 per kWh, 2.254 grams NOx per kWh, and 1.620 grams
SO2 per kWh with 73% SO2 reduction. Table 17 presents the results of the health and
environmental impact analysis.
Table 17. Total pollution and externality cost of coal power plants in 2030

In the BAU scenario, the total externality cost for PM2.5, NOx, and SO2 emission is equivalent
to US$ 6,273.72 trillion by 2030 with 227 gigatons of PM2.5, 660 gigatons NOx, and 474
gigatons SO2. The RUPTL scenario values are similar to the BAU results.
In the NDC scenario, the total externality cost would be US$ 3,468.21 trillion; about 55% of
the cost in the BAU and RUPTL scenarios. This finding indicates that achieving the NDC
target will save Indonesia US$ 2,821 trillion in externality costs in 2030 compared to the
current RUPTL pathway. Increasing RE electricity generation to 60% further reduces the
externality cost to US$ 2,312.10 in 2030, saving Indonesia US$ 3,962.04.
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5.6.2 Job Creation
Renewable energy uptake provides excellent employment opportunities. This study attempted
to analyze the job creation potential of the BAU, RUPTL, and NDC scenarios. However, some
limitations were experienced, including insufficient data and time constraints, which prevented
the analysis of the job creation potential in this study's three scenarios.
A study in 2004 (Kammen, Kapadia, and Fripp 2004) analyzed and compared the job creation
potential of solar PV, wind, biomass, coal, and gas. The authors observed that many studies
report job creation as jobs/MW, while others utilize person-years/MW. For example,
Indonesia's National Energy Council (DEN) estimated the total number of jobs per project and
jobs per MW only, by dividing the number of employees by the power plant capacity for each
project (DEN 2017). One essential limitation of this method is that many factors, such as
project size, location, geographical terrain, and budget, influence the human resources required
to execute a project.
The development of different RE technologies provides various job opportunities over the
projects' lifetime. These opportunities range from temporary jobs during construction to
permanent operational jobs. The Indonesian National Energy Council (DEN) reports that the
construction of three geothermal units of 95 MW total capacity created approximately 2,750
jobs, 5 MW solar PV created 10 permanent jobs, 700 MW coal power plant created 2,000
permanent jobs, and a 1,605 MW gas-fired power plant employs 437 persons (DEN 2017).
DEN also estimates that a 110 MW hydropower plant's construction could create around 2,0003,000 local jobs and 150-300 permanent jobs. A local solar PV factory could create about 300
permanent jobs.
This research demonstrates that under the BAU and RUPTL scenarios, Indonesia will not come
close to meeting its NDC emissions reduction targets by 2030, and adopting either of these
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scenarios would lead to extremely costly health and environmental damages. The summary of
the findings and recommendations from these results will be discussed in the next chapter.
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Chapter 6: Conclusion and Recommendations
This final chapter provides a review of the research question, and determines the level to which
the research objectives have been achieved. This chapter also provides recommendations,
discusses lessons learnt and suggests areas for future research.

6.1 Answering the Research Question
The main research question which this study aimed to answer was:
•

Can fossil fuel subsidy reform facilitate meeting Indonesia’s NDC towards Paris
Agreement?

The main research question was supported by sub-questions, answered as follows:
Sub-question 1: What are the existing types and levels of fossil fuel subsidies and reforms
in the ASEAN member states?
The main types and levels of FF subsidy in the ASEAN, as discussed in chapter 4, are consumer
and producer subsidies. Governments provide consumer subsidies in direct spending, tax
breaks, and market price support on electricity, coal, oil, diesel, bunker fuel, kerosene, and LPG
for cooking. The forms of producer subsidies include import duty exemption, VAT, and sale
tax exemptions on oil and gas development. Other forms of subsidies are import duty
exemption on imported goods and services, land and building tax reduction, corporate income
tax reduction for pioneer investors, tax allowance on oil and gas exploration, development,
extraction, and refining.
Sub-question 2: What are the potential economic, environmental, and social impacts of
the business-as-usual electricity generation in Indonesia?
The BAU analysis result indicates that coal will continue to dominate the electricity generation
mix in 2030, with RE share still below the 23% target. The additional electricity required by
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2030 is estimated to cost IDR 123.79 trillion (US$ 8.76 billion). FF electricity production
emissions are expected to reach 117.13 MtCO2e, with coal electricity responsible for 99.72
MtCO2e. Coal will contribute to IDR 59.62 trillion in global warming damage, IDR 104.33
trillion local air pollution cost, and IDR 88,698,480 trillion PM2.5, NOx, and SO2 externality
cost.
Sub-question 3: What are the potential economic, environmental, and social impacts of
increased renewable energy uptake in Indonesia’s electricity business plan (RUPTL 2019
– 2028) by 2030?
In the RUPTL scenario, the projected electricity generation is 539.56 TWh by 2030; the share
of coal declined by 4.66% while RE reaches 23%. This scenario is expected to cost an
additional IDR 197.32 trillion (US$ 13.96 billion), with savings of IDR 16.16 by 2030.
Emissions from FF will reach 124.51 MtCO2e, with coal electricity emitting 99.96 MtCO2e.
Coal will contribute to IDR 59.76 trillion in global warming damage, IDR 104.57 trillion in
local air pollution damages, and IDR 88,913,521 trillion PM2.5, NOx and SO2 externality costs.
Sub-question 3: What are the potential economic, environmental, and social impacts of
achieving the NDC target by 2030?
The results from the analysis of this scenario indicate that increasing RE electricity to 48% of
the RUPTL electricity target by 2030 will cost Indonesia IDR 179.45 trillion (IDR 17.87 trillion
lower than in the RUPTL scenario) and potentially reduce coal emissions to 79.10 MtCO2e
compared to the 117 MtCO2e and 124 MtCO2e in the BAU and RUPTL scenarios. The NDC
scenario will cost IDR 32.95 trillion in global warming damages (IDR 26.81 trillion less than
the RUPTL scenario), IDR 57.67 trillion in local air pollution cost, IDR 46.9 trillion less than
in the BAU and RUPTL scenarios. The externality cost of PM2.5, NOx, and SO2 in this scenario
reduces to IDR 49,033,900 trillion from the IDR 88,913,521 trillion in the RUPTL scenario.
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These values suggest that increasing RE uptake provides economic, environmental and health
benefits compared to increased coal in the electricity mix.
Sub-question 4: What would be the enabling policy framework to phase out existing fossil
fuel subsidies and increase Indonesia’s renewable energy uptake towards meeting its
NDC targets?
This sub-question is answered in the next section.
Returning to the main research question, Can fossil fuel subsidy reform facilitate meeting
Indonesia’s NDC towards Paris Agreement?
Indonesia can utilize its electricity subsidies to fund additional RE development and meet its
2030 NDC target. In 2019, the Indonesian Government spent IDR 135.4 trillion on energy
subsidies, with IDR 59.3 trillion on electricity subsidies. In 2020, IDR 125.3 trillion was
initially budgeted for energy subsidies, with IDR 54.8 trillion as electricity subsidy. The
Government of Indonesia’s announcement of additional IDR 3 trillion electricity relief for lowincome consumers during the Covid-19 lockdown increased electricity subsidies to IDR 57.8
trillion. The NDC scenario analysis results obtained in Chapter 5 with 60% RE electricity
generation suggest that IDR 212.48 trillion would be needed to implement this target by 2030
at 2019 LCOE values. Considering the reduced share of FFs in the electricity mix, Indonesia
would avoid spending IDR 78.25 trillion on FF generation. These savings are expected to
increase with the continuous decline in the RE costs, giving Indonesia an excellent opportunity
to phase out its fossil fuel subsidies and increase renewable electricity generation.
The 60% RE estimations demonstrate that coal electricity emissions would decline by 58.58
MtCO2e below the BAU and 65.96 MtCO2e below the RUPTL scenarios. This result provides
another excellent reason for Indonesia to consider increasing its RE uptake and eventually
phase out FF in its electricity generation mix.
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Indonesia plans to add 17.4 MW RE power generation capacity by 2025, at an investment value
of US$ 41.2 billion (Mulyana 2020), which is equivalent to about IDR 582 trillion. If the
Government of Indonesia subsidizes electricity annually by IDR 50 trillion in the next decade,
subsidy spendings represent the total cost of building 17.4 MW RE power plants by 2025.
Phasing out energy subsidies and increasing RE uptake will free up funds, reduce Indonesia's
emissions, air pollution, and reduce the risks of diseases and death from increased FF
consumption.

6.2 Recommendations and Lessons Learnt
Indonesia utilizes only 1.9% of its renewable energy potential. However, Indonesia still plans
to have over 50% of coal in its electricity business plan and 23% renewables. Increasing
investment in RE development will boost job creation opportunities, stimulate innovation,
improve air quality, and reduce health costs for its citizens, as illustrated in Chapter 5 of this
study. With the rapidly declining costs of renewables, RE development would provide both
short and long-term investment savings, as well as significant environmental and health
benefits. The declining costs of renewable technologies and the country’s abundant RE
potential provide the Indonesian Government with an excellent opportunity to increase RE
uptake and decarbonize Indonesia's energy sector. The results from this study suggest that
Indonesia should target achieving its NDC target by increasing its renewable electricity
generation to at least 60% by 2030.
The following suggestions would help Indonesia phase out its subsidies and increase RE
development;
•

The Government of Indonesia needs to phase out FF subsidies to increase funds for
increased RE development. Subsidy reform would reduce energy resource inefficiency,
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minimize air pollution and its associated major health consequences for Indonesians
and climate-related impacts.
•

Indonesia should stop new coal power plants from 2021 and plan to replace coal with
geothermal power plants.

•

With the plans to relocate the nation’s capital to East Kalimantan in 2021 now on hold
due to the Covid-19 pandemic, Indonesia should utilize this opportunity to plan towards
100% clean electricity and electrify most of the transport system for improved air
quality and better health.

•

The Government of Indonesia should provide subsidized rooftop solar PV to increase
RE uptake and electrification rates.

•

The PLN additional power plant capacity from RUPTL 2021-2030 onwards should
target 100% RE.

6.3 Research Limitations
This study utilized qualitative and quantitative research methods to assess the FF subsidy
reform's impacts on Indonesia's sustainable energy uptake. However, due to time constraints
and the onset of the Covid-19 pandemic, interviews with relevant stakeholders could not be
conducted. The study relied on secondary data from previous studies and government
publications. The unavailability of relevant data also hindered the analysis of the FF subsidy
impact on job creation.

6.4 Recommendations for Future Research
Building on the results of this study, useful topics for future research include:
•

A similar study for the remaining nine ASEAN member countries

•

In-depth investigations of the direct and indirect health impacts of subsidy reform for
the three scenarios used in this study
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•

More in-depth analysis of the job creation potential of the different power plants in
Indonesia

•

Assessment of the effect of fossil fuel subsidy removal on electric vehicles uptake in
Indonesia.
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