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ABOUT THE ROUNDTABLE
This report summarizes the discussion from a CSIS roundtable held on April 13,
2018, as part of the CSIS-Pertamina Southeast Asia Energy Initiative. The discussion brought together government, industry, and policy experts to explore the
outlook for the region’s energy mix out to 2040, the state of renewable energy
in Southeast Asia, and its role in the region’s energy priorities. This was the first
in a series of roundtables that will be convened this year to examine the role of
renewable energy in Southeast Asia and its security, economic, and political importance in the Indo-Pacific.
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INTRODUCTION

NEXUS OF ECONOMIC GROWTH AND
ENERGY IN SOUTHEAST ASIA
Southeast Asia is one of the fastest-growing regions in the world. The region’s gross
domestic product (GDP) grew 66 percent from 2006 to 20151 and, if all 10 countries
were one economy, it would be the seventh largest in the world.2 This growth is projected to increase, averaging just over 5 percent annually from 2018 to 2022.3 With
economic growth comes demand for energy. From 2000 to 2016, economic growth
in Southeast Asia drove a 70 percent increase in primary energy demand.4 Governments in Southeast Asia have implemented a range of policies and incentives
to ensure they meet their energy demand. Renewable energy (wind, solar, geothermal, and sometimes hydro and biomass) is capturing an increasing, although
not dominant, amount of attention from policymakers, investors, and the private
sector as an important part of meeting this demand. Renewable energy’s share of
the electric power mix is driven by a range of factors—the economics of power generation, efforts to reduce greenhouse gas emissions, energy security concerns, and
concerns over local air pollution.
While renewable energy is set to grow as a share of the region’s energy mix, there
are indications that its potential contribution is much higher than is currently on
track to be realized. Renewable energy increasingly competes on an economic basis
in many countries against all fuels except coal, but sometimes political and socioeconomic factors stand in the way of improving their competitiveness in specific
markets. The region is also attracting a great deal of outside investor interest. Countries from around the region and ever farther afield are investing in Southeast Asia’s
energy sector because of the rapid growth experienced over the last decade and
half, and their investment priorities, along with economics, shape their investment
decisions in Southeast Asia. Energy policy and investment decisions are also being
driven by the shifting nature of supply-and-demand balances in each country and
the shifting domestic realities that come from becoming a net importer of specific
fuels, such as in Indonesia. Many Southeast Asian countries have integrated low- or

1. Asia Matters for America, “ASEAN GDP and GDP per capita,” accessed May 9, 2018, http://www.
asiamattersforamerica.org/asean/data/gdppercapita.
2. Shirley Santoso, “ASEAN in the next 50 years: How the region can remake its future in manufacturing,” World Economic Forum, January 5, 2018, https://www.weforum.org/agenda/2018/01/asean-50-remake-future-manufacturing-4ir.
3. Organization for Economic Cooperation and Development (OECD), Economic Outlook for Southeast
Asia, China and India 2018: Fostering Growth through Digitalisation (Paris: OECD Publishing, 2018),
https://www.oecd.org/dev/SAEO2018_Preliminary_version.pdf.
4. International Energy Agency, World Energy Outlook Special Report: Southeast Asian Energy Outlook
2017 (Paris: OECD/IEA, 2017), https://www.iea.org/publications/freepublications/publication/
WEO2017SpecialReport_SoutheastAsiaEnergyOutlook.pdf.
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zero-carbon renewable energy into their energy planning efforts, and this report
examines the dynamics of the power sector in Southeast Asia and how renewable
energy competes with fossil fuel sources of electricity.

Regional Electricity Mix
Coal, natural gas, and hydropower are the three main sources of electricity generation in Southeast Asia, but the share of each has been shifting over time. According
to the International Energy Agency, coal-fired generation grew an average of 9.8
percent per year from 2000 to 2016, and now accounts for about one-third of the
electricity mix.5 Natural gas also accounts for over one-third of generation; however, its share is declining somewhat as coal rises. Oil, once a significant source of
electricity, now accounts for about 4 percent of generation, having been squeezed
out by coal and natural gas. In the countries in the Lower Mekong Basin (namely, Cambodia, Laos, Myanmar, and Thailand), hydropower is a major and growing
source of electricity as well. Hydro accounted for 14 percent of the region’s electricity in 2016, and, given the low price of hydropower and the abundance of resources,
there could be plentiful opportunities for further expansion of capacity. Other renewable energy sources, such as bioenergy, geothermal, solar, and wind, currently
make up a very small part of Southeast Asia’s generation mix, but resource availability and declining costs could grant them significant room to grow. Collectively, the
10 members of the Association of Southeast Asian Nations (ASEAN) have pledged
to increase renewable energy’s share in the region’s total primary energy supply to
23 percent by 2025,6 from 13.6 percent today,7 and several countries have set their
own targets. The Philippines, for example, have set a target of 15 gigawatts (GW)
installed capacity by 2030,8 from 4.7 GW today, and Malaysia is targeting 2,080
megawatts (MW) in 2020,9 from 559 MW today.

KEY TAKEAWAY 1

RENEWABLE ENERGY IS SET TO
GROW IN SOUTHEAST ASIA, AND
THERE IS POTENTIAL FOR GROWTH
BEYOND THE COUNTRIES’ TARGETS
Southeast Asia’s power markets are undergoing profound change as rapidly growing GDP brings significant demand for electricity. Power demand in the region is
expected to continue to grow dramatically, more than doubling by 2040, and renewable energy is expected to contribute significantly to meeting this demand. The

5. Ibid.
6. ASEAN Centre for Energy, “Programme Area: Renewable Energy,” accessed May 3, 2018, http://
www.aseanenergy.org/programme-area/re/.
7. ASEAN Centre for Energy, The 5th ASEAN Energy Outlook (Jakarta: ACE, 2017), http://cloud.aseanenergy.org/s/eWoeOavzTA8JrLF.
8. Philippines Department of Energy, Renewable Energy Plans and Programs (2011–2030), https://
www.doe.gov.ph/sites/default/files/pdf/nrep/nrep_books_021-087_re_plans_programs.pdf.
9. Government of Malaysia, Eleventh Malaysia Plan 2016–2020: Anchoring Growth on People (Kuala
Lumpur: Percetakan Nasional Malaysia Berhad, 2015), https://policy.asiapacificenergy.org/sites/
default/files/11th%20Malaysia%20plan.pdf.
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major markets of Indonesia, Malaysia, the Philippines, and Thailand are likely to see
significant investments in electricity generation capacity in the next few decades if
governments let economics play its role. In these countries, $430 billion is expected
to be invested in power generation capacity between 2017 and 2040, with two-thirds
of that investment going to renewable energy.10 As seen in Figure 1, installed capacity
in these four countries is expected to rise from about 130 GW in 2012 to 450 GW in
2040, driven largely by growth in solar photovoltaics and coal.

Figure 1: Cumulative installed capacity across Thailand, Indonesia, Malaysia and Philippines by technology.
Source: Bloomberg New Energy Finance.

In terms of output, Figure 2 shows that the fuel mix in 2040 is forecast to comprise
coal at 45 percent and renewables at 40 percent while the remainder is expected to
come predominantly from natural gas and a small volume of nuclear energy. Of the
various renewable energy sources, solar dominates in this forecast, followed by wind.
Biomass, geothermal, and hydro are each expected to make up a smaller share of renewable energy generation in the region. Meanwhile, coal remains the largest single
fuel source, soaring from about 250 terawatt-hours (TWh) in 2018 to about 600 TWh
in 2040 because it is cheap and abundant in the region.
Several of the Southeast Asian nations have committed to renewable energy targets
over the next few decades. These targets are driven by commitments agreed to in the
Paris Agreement, concerns about energy security, and efforts to reduce local air pollution. Analysis from Bloomberg New Energy Finance shows that for three of the major
markets of Thailand, Malaysia, and the Philippines, current goals can be strengthened
based on the cost competitiveness of renewables. Thailand, the region’s largest solar
market, has set a renewable energy target of 20 percent of generation by 2036, from
8 percent today.11 This target can be more than doubled—the country can generate

10. Bloomberg New Energy Finance, New Energy Outlook 2017 (New York: BNEF, 2017).
11. Thai Ministry of Energy, Thailand Power Development Plan 2015–2036 (Ministry of Energy, 2015),
https://www.egat.co.th/en/images/about-egat/PDP2015_Eng.pdf.
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Figure 2: Electricity generation, by technology
Source: Bloomberg New Energy Finance.

over 40 percent of its electricity from renewables if the government continues to
exploit the country’s high solar potential along with wind and biomass. Malaysia’s
target calls for 10 percent of generation by 2040, from 7 percent today,12 but it can
reach over 25 percent by meeting its potential for solar power. The target set by the
Philippines is closer to its capability. The country calls for 35 percent by 2030, from
25 percent today,13 and it can reach closer to 40 percent by minimizing delays in
regulatory clearance and increasing wind and solar penetration. Meanwhile, Indonesia is the only major Southeast Asian market that may have overestimated its
potential. The country has a target of 23 percent by 2025, from 11 percent today,14
but it may fall slightly short because developers are deterred by low renewable energy feed-in tariffs.15
As the regional economies strive to ascertain the role that renewable energy resources may play in meeting future electricity requirements, properly estimating
demand becomes essential. As developing countries transition from manufacturing-based economies to a more service-based economy, they tend to use energy
more efficiently. As a result, power demand forecasts that assume lower efficiency
can overestimate demand growth. There is already some evidence of this occurring

12. Suruhanjaya Tenaga (Energy Commission), Peninsular Malaysia Electricity Supply Outlook 2017
(Putrajaya: Energy Commission, 2017), https://www.st.gov.my/index.php/en/download-page/
category/106-outlook?download=649:peninsular-malaysia-electricity-supply-industry-outlook-2017.
13. Republic of the Philippines Department of Energy, “Power Generation Mix,” accessed May 10,
2018, https://www.doe.gov.ph/energy-resources?q=energy-resources/powermix.
14. International Energy Agency, “Indonesia: Electricity and Heat for 2015,” accessed May 8, 2018,
https://www.iea.org/statistics/statisticssearch/report/?country=INDONESIA&product=electricityandheat&year=2015.
15. Satya Hangga Yudha Widya Putra, “Can Indonesia Reach 23% Renewable Energy By 2025?,”
GlobeAsia, July 7, 2017, http://www.globeasia.com/columnists/can-indonesia-reach-23-renewable-energy-2025/.
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in Southeast Asia. In 2016, Indonesia’s 10-year Electricity Supply Business Plan (abbreviated as RUPTL) called for 76 GW of new capacity additions from 2016 to 2025,
assuming an 8.3 percent of annual electricity growth. When demand growth came
in at only 7 percent in 2017, the updated plan revised the 2018–2027 capacity target
down to 56 GW based on a revised, assumed growth rate of 6.86 percent.16 This may
even be too high. Analysis from Bloomberg New Energy Finance shows that Indonesia’s demand growth could be met with 30 GW of additional capacity between 2016
and 2026—less than half of what the government’s plan called for in 2016.17

KEY TAKEAWAY 2

CLIMATE CHANGE IS AN
IMPORTANT ISSUE FOR THE
REGION BUT NOT NECESSARILY
THE PREDOMINANT DRIVER OF
RENEWABLE ENERGY GROWTH
The negative effects of climate change are likely to have an outsized impact on
Southeast Asia, whose low-lying major cities and abundance of agricultural activity
along coasts and floodplains will make it particularly vulnerable to rising sea levels,
increased heat-related deaths, and extreme weather events.18 As a major source of
climate-forcing greenhouse gas (GHG) emissions, the power sector is an important
place to look for solutions to mitigate the effects of climate change. The Southeast
Asian nations have formed a working group on climate change,19 and many nations
have pledged to cut GHG emissions, including Indonesia—which has pledged to cut
emissions by 29 percent from a business-as-usual scenario by 203020—and Singapore,
which has pledged to cut emissions per dollar of GDP by 36 percent from 2005 levels by 2030.21 Many Southeast Asian countries have integrated low- or zero-carbon
renewable energy into their energy planning efforts, but climate change may not be
the dominant force driving these plans. The adoption of renewables in Southeast Asia
does seem to be driven in part by international pressure to reduce GHG emissions,
but supply diversity and concerns over air pollution are much more visible factors.
In 2016, nearly every country in the world agreed to set goals to limit global temperature rise to under 2 degrees Celsius, with an aspirational target of 1.5 degrees.

16. Viriya P. Singgih, “PLN puts 22,000 MW power plant projects on hold,” The Jakarta Post, March 14,
2018, http://www.thejakartapost.com/news/2018/03/14/pln-puts-22000-mw-power-plant-projectson-hold.html.
17. BNEF, New Energy Outlook 2017.
18. Asian Development Bank, Southeast Asia and the Economics of Global Climate Stabilization (Manila:
ADB, 2015), https://www.adb.org/sites/default/files/publication/178615/sea-economics-global-climate-stabilization.pdf.
19. ASEAN Cooperation on Environment, “ASEAN Cooperation on Climate Change,” accessed May 9,
2018, https://environment.asean.org/asean-working-group-on-climate-change/.
20. Republic of Indonesia, First Nationally Determined Contribution (2016), http://www4.unfccc.int/
ndcregistry/PublishedDocuments/Indonesia%20First/First%20NDC%20Indonesia_submitted%20
to%20UNFCCC%20Set_November%20%202016.pdf.
21. National Climate Change Secretariat, Singapore’s Climate Action Plan: Take Action Today, For a
Carbon-Efficient Singapore (Singapore: National Climate Change Secretariat, 2016), https://sustainabledevelopment.un.org/content/documents/1545Climate_Action_Plan_Publication_Part_1.pdf.
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Figure 3: CO2 emissions per capita in ASEAN nations and world average
Source: World Bank.

Although some countries have historically contributed more climate-forcing GHG
emissions than others, the international consensus became that every country has
a part to play. As shown in Figure 3, carbon emissions per capita in most Southeast
Asian countries are lower than the world average. However, every Southeast Asian
country has submitted a Nationally Determined Contribution to the Paris Agreement. It appears that although Southeast Asian countries are not contributing significantly to climate change, they are keenly aware of the issue and wish to have a
seat at the table in international climate negotiations.
Southeast Asian nations are also concerned about relying on too few sources of
electricity to power their economies. Thailand’s most recent Power Development
Plan, for example, cites a need to meet increasing demand while reducing dependence on any one individual fuel to balance energy security concerns.22 Vietnam’s
director of renewable energy in the Ministry of Industry and Trade has cited similar
reasons, laying out the country’s strategic goals of decreasing dependence on fossil fuels and strengthening energy security.23 In this sense, energy security is conceptualized as remaining resilient should a country experience supply shortages or
interruptions, but as this report discusses later, the region also sees it as a need to
increase reliance on domestic, rather than foreign, supply.
While climate change poses clear long-term risks to Southeast Asia, the effects of
air pollution are much more immediate and easily identifiable. As seen in Figure 4,
air quality in most Southeast Asian countries is in the “moderate” category as rated
by the U.S. Environmental Protection Agency’s Air Quality Index—better than the
22. Thai Ministry of Energy, Thailand Power Development Plan 2015–2036.
23. Pham Trong Thuc, “Vietnam Renewable Energy development project to 2030 with outlook to
2050,” Presentation, http://www.vn.undp.org/content/dam/vietnam/docs/Publications/Mr%20
Thuc.pdf.
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Figure 4: 2015 Mean Annual Exposure to Air Pollution (PM2.5) in Southeast Asia and selected countries
Source: World Bank and U.S. Environmental Protection Agency.

world average, but still behind the average in high-income countries (with the exception of Myanmar, which has higher pollution than the world average).
Local air quality24 can vary widely from national averages—for example, as seen in
the figure above, the average annual PM2.5 exposure in Indonesia is 15 μg/m3. In Jakarta, however, the average annual PM2.5 exposure in 2015 was 40 μg/m3, four times
the World Health Organization’s air quality guideline.25 In Hanoi, average PM2.5 concentration was even higher at 42.6 μg/m3 in 2017.26 While the International Energy
Agency predicts a slight decline in PM2.5 emissions by 2040, they expect that a significant buildout of new coal plants in the region will increase emissions of other air
pollutants such as NOx and SO2, which will contribute to 300,000 premature deaths
in 2040.27 Unlike traditional fossil fuel-based power generation, renewable energy
generation emits little to no air pollution,28 so many countries see renewable energy
as an option to prevent the worsening of air quality.

24. Particulate matter less than 2.5 micrometers (μg) in diameter, abbreviated as PM2.5, can be inhaled
deep into the lungs and penetrate directly into the bloodstream, potentially exacerbating heart or
lung diseases, respiratory issues, or heart conditions. PM2.5 is emitted directly from sources such
as fires and construction sites and is also formed in the atmosphere with the reaction of pollutants
such as SO2 and NOx, which are emitted from combustion in power plants or automobiles (U.S.
Environmental Protection Agency, “Particulate Matter (PM) Basics,” accessed May 29, 2018, https://
www.epa.gov/pm-pollution/particulate-matter-pm-basics).
25. Erica Petrofsky, “Health Organizations, Help Indonesia Kick the Coal Habit,” International Institute
for Sustainable Development, September 18, 2017, http://www.iisd.org/gsi/subsidy-watch-blog/
health-organizations-help-indonesia-kick-coal-habit.
26. Nguyen Thi Anh Thu and Lars Blume, Air Quality Report: Air quality in Vietnam in 2017 (Hanoi: Green
Innovation and Development Centre, 2018), http://en.greenidvietnam.org.vn/view-document/5af836ca5cd7e87c49ee7e52.
27. International Energy Agency, World Energy Outlook Special Report.
28. Union of Concerned Scientists, “Benefits of Renewable Energy Use,” accessed May 22, 2018, https://
www.ucsusa.org/clean-energy/renewable-energy/public-benefits-of-renewable-power.
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KEY TAKEAWAY 3

THE SOUTHEAST ASIAN
ELECTRICITY SECTOR IS
A MAJOR FOCUS FOR
FOREIGN INVESTMENT
Expansion of regional electricity needs presents a significant opportunity for foreign investment. According to the International Energy Agency,
modernizing the regional electricity infrastructure requires US$1.2 trillion
of investment between now and 2040. 29 A pathway in line with the Paris Agreement and the United Nations Sustainable Development Agenda
would require an extra $300 billion and greater investment in renewables
than in fossil fuels or in transmission and distribution assets. Several countries around the region are leading investors in Southeast Asia. China sees
a clear opportunity to shape the development of Southeast Asia and plans
to direct a significant resource toward the ASEAN member countries. Since
2003, China has invested US$138 billion in power generation worldwide,
$66 billion of which has been in Southeast Asia. 30 Chinese investments in
the Southeast Asian energy sector include those in renewable energy. For
example, China’s sovereign fund CIC Investment Corporation is a partner in
the acquisition of Singapore-based renewable energy developer Equis Energy,31 and various other Chinese corporations are also investing in individual
renewable projects in the region.32
Japan also sees an opportunity in Southeast Asia. The Japan Bank for International Cooperation and the Japan International Cooperation Agency have
collectively invested over $1.5 billion in renewable energy, such as hydro,
wind, and solar projects, in Southeast Asia since 2009. 33 Moreover, South Korea has also joined its East Asian neighbors in showing an interest in Southeast Asia. The Export-Import Bank of Korea invested $150 million in renewables in Southeast Asia from 2009–2016.34 South Korean President Moon
Jae-in announced the New Southern Policy in 2017, pledging to increase
cooperation with ASEAN nations in sectors including energy and transportation.35 Private Korean investors have also shown an interest in developing

29. IEA, World Energy Outlook Special Report.
30. BNEF, “Chinese Power Companies’ Global Investment Strategies,” https://www.bnef.com/core/
insights/17879.
31. Anshuman Daga, “U.S. fund, CIC snap up Equis Energy for $3.7 billion in bet on renewables,”
Reuters, October 24, 2017, https://www.reuters.com/article/us-equis-m-a-globalinfra/u-s-fundcic-snap-up-equis-energy-for-3-7-billion-in-bet-on-renewables-idUSKBN1CU053.
32. Tim Buckley and Simon Nicholas, China’s Global Renewable Energy Expansion: How the World’s
Second-Biggest National Economy Is Positioned to Lead the World in Clean-Power Investment
(IEEFA, 2017), http://ieefa.org/wp-content/uploads/2017/01/Chinas-Global-Renewable-Energy-Expansion_January-2017.pdf.
33. International Renewable Energy Agency, Renewable Energy Market Analysis: Southeast Asia (Abu
Dhabi: IRENA, 2018), https://irena.org/-/media/Files/IRENA/Agency/Publication/2018/Jan/IRENA_Market_Southeast_Asia_2018.pdf.
34. Ibid.
35. Sohn JiAe, “President Moon unveils New Southern Policy for ASEAN,” Korea.net, November 10,
2017, http://www.korea.net/NewsFocus/policies/view?articleId=151092.
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wind and solar projects in Vietnam, and the Korean minister of trade, industry, and energy has indicated that the two countries could cooperate in developing renewable energy.36
Investment interests come from outside Asia, too. For example, the United
States has made a significant commitment to the region’s renewable energy development. The Overseas Private Investment Corporation invested over $400
million from 2009 to 2016, and the U.S. Agency for International Development
is expected to guide $750 million into Southeast Asia for renewable energy over
the next five years.37 In Europe, Germany’s development organization GIZ has
partnered with the ASEAN Centre for Energy to improve cooperation within the
region to better integrate renewable energy and France’s Agence Française de
Développement has invested $540 million in renewables in Southeast Asia.38
Furthermore, multilateral banks play a role in facilitating renewables deployment in the region. For example, the World Bank and the International Finance
Corporation have collectively invested over $2 billion in Southeast Asian renewable energy since 2009 and the Asian Development Bank has invested over
$1 billion.39
While renewable energy is beginning to attract foreign investment, coal appears
to be a major focus for foreign investment, particularly from China, Japan, and
South Korea. Although China is investing in renewable energy and cutting its
coal use at home, it is increasingly investing in coal-fired power projects in
other countries. Nguyen Tuan Anh, of Vietnam’s Ministry of Planning and Investment, has indicated that Chinese investors are primarily interested in coal
projects.40 Like China, much of Japan’s infrastructure investments in the region
are coal projects as well.41 These three countries participated in 18 coal projects
in Indonesia between 2010 and 2017.42 Coal financing is not only coming from
outside Southeast Asia. Singapore’s top three banks, DBS Bank, Oversea-Chinese Banking Corporation, and United Overseas Bank, provided financing for 21
coal projects between 2012 and 2018, over half of which were coal-fired power
plants and most of which were in Vietnam and Indonesia.43

36. Vietnam News Agency, “Vietnam, RoK partner in power, renewable energy development,” VietnamPlus, February 2, 2018, https://en.vietnamplus.vn/vietnam-rok-partner-in-power-renewable-energy-development/126026.vnp.
37. IRENA, Renewable Energy Market Analysis.
38. Ibid.
39. Ibid.
40. Lili Pike, “Is the Belt and Road compatible with Paris?,” China Dialogue, December 12, 2017, https://
www.chinadialogue.net/article/show/single/en/10284-Is-the-Belt-and-Road-compatible-with-Paris-.
41. Nicholas Leong, “ASEAN could face a crisis over its appetite for coal,” Global Risk Insights, February
27, 2018, https://globalriskinsights.com/2018/02/asean-coal-energy-environment/.
42. Ibid.
43. David Fogarty, “Singapore banks DBS, OCBC and UOB funding coal projects despite climate risks:
Study,” The Straits Times, January 20, 2018, https://www.straitstimes.com/asia/se-asia/singaporebanks-dbs-ocbc-and-uob-funding-coal-projects-despite-climate-risks-study.

renewable energy in southeast asia | 9

COUNTRY FEATURE

/ VIETNAM

Vietnam provides an interesting case of a rapidly growing economy in the
midst of energy-sector reform. Driven largely by the industrial sector, electricity demand is 1,500 kWh per capita. Demand is expected to grow 8 percent per year through 2035. At the end of 2015, power generation capacity
was 38.5 GW.44 As shown in Figure 5, the generation mix in 2015 was 36.6
percent hydro, 33.2 percent gas, 30 percent coal, and less than 1 percent oil
and non-hydro renewables.45
Vietnam has long hoped to build nuclear generation capacity, but concerns
over cost, safety, and sluggish demand canceled recent plans.46 The country
has a target of 10 percent non-hydro renewables in power generation by
2030, up from a negligible amount today. EVN, formerly known as stateowned Vietnam Electricity, owns over 60 percent of generation capacity and
owns the transmission and distribution systems. In the early to mid-2000s,
EVN began “partial privatization,” in which the government began selling a
partial stake in the state-owned enterprise.47 This process continues today
with another state-owned power producer, Vinacomin. 48 The partial privatization of EVN preceded the establishment of the Competitive Generation
Market, the first phase of power sector reform in the country that allowed
independent power producers to compete to sell electricity to EVN. The
Wholesale Electricity Market will be implemented in 2019, and will allow
new distributors to buy electricity from generators to sell to EVN’s retailers.
By 2023, when the country fully implements the Electricity Retail Market,
new retailers will be allowed to buy power on the wholesale market and sell
to consumers.

44. EVN, Vietnam Electricity Annual Report 2016 (Hanoi: EVN, 2017), http://www.evn.com.vn/userfile/
files/2017/3/AnnualReport2016.pdf.
45. IEA, “Viet Nam: Electricity and Heat for 2015,” accessed May 7, 2018, https://www.iea.org/statistics/statisticssearch/report/?country=VIETNAM&product=electricityandheat&year=2015.
46. Mai Nguyen and Ho Binh Minh, “Vietnam abandons plan for first nuclear power plants,” Reuters,
November 22, 2016, https://www.reuters.com/article/us-vietnam-politics-nuclearpower/vietnam-abandons-plan-for-first-nuclear-power-plants-idUSKBN13H0VO.
47. Aloysius Damar Pranadi, “The History and Roadmap of Power Sector Reform in Vietnam,” ASEAN
Centre for Energy, April 6, 2018, http://www.aseanenergy.org/blog/the-history-and-roadmap-ofpower-sector-reform-in-vietnam/.
48. Diarmaid Williams, “Vietnam to sell large power firm as part of privatization process,” Power
Engineering International, July 27, 2017, http://www.powerengineeringint.com/articles/2017/07/
vietnam-to-sell-large-power-firm-as-part-of-privatization-process.html.
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There is potential for solar and offshore wind energy in
Vietnam, especially along the country’s southern coast.
The Ministry of Industry and Trade reported in 2017 that
there were 1.7 GW of solar projects proposed49 and major
international companies like Doosan of Korea and DNV
GL of Norway are investing in offshore wind projects.
However, there are financial issues plaguing the development of these projects, chiefly the level of the feed-in
tariffs (FITs). The UN Development Programme has stated that Vietnam’s FIT for wind power is too low for investors to recoup their costs. The solar power purchase
agreement has been panned by international investors as
nonbankable because, among other reasons, it does not
guarantee compensation to generators when experiencing interruptions beyond their control.50 The shift from
the current market structure is expected to accompany
an auction-based procurement process by 2021, which
should create a more favorable environment for renewable energy development because competition should
accelerate cost declines due to innovation and learning.
Figure 5: Electricity generation in Vietnam in 2015, by technology
Source: International Energy Agency.

Accordingly, power purchase agreements can more accurately reflect the true costs to producers and change as
costs come down. In addition to financial issues, identifying land for development can be more difficult due to high
population density.

49. Tom Kenning, “PV Talk: Vietnam received ‘overwhelming response’ to solar FiT, says MOIT official,”
PV Tech, September 13, 2017, https://www.pv-tech.org/interviews/pv-talk-vietnam-received-overwhelming-repsonse-to-solar-fit-says-moit-offic.
50. Giles T. Cooper et al., “Vietnam plays a calculated game of risk with new solar PPA,” Duane Morris
Vietnam, October 3, 2017, https://blogs.duanemorris.com/vietnam/2017/10/03/vietnam-plays-acalculated-game-of-risk-with-new-solar-ppa/.
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KEY TAKEAWAY 4

SHIFTING EXPORTING AND
IMPORTING RELATIONSHIPS CAN
ALTER FUEL PREFERENCE AND
THUS THE REGION’S GRID MIX
Natural gas has historically played a large role in Southeast Asia’s energy sector
and trade. It is currently the region’s largest source of electricity. Southeast Asia
has more natural gas reserves than other developing regions, and historically
has exported much more than it has consumed. Indonesia has the most recoverable gas reserves in Southeast Asia and is also the largest producer.51 In
Indonesia, as producers continue to explore the current recoverable reserves
and domestic demand continues to grow, the country is increasingly left with
resources that are difficult to develop, have high CO2 content, and see a worsening investment environment. This has led to fuel switching from gas to another
plentiful resource, which is coal. If current trends continue, gas consumption in
Indonesia is expected to overtake production in the early 2020s and Indonesia
may become a net importer of natural gas for the first time.
Import and export relationships are also likely to affect the use of coal. Indonesia is the world’s top steam coal exporter.52 Historically, India and China have been the largest importers of Indonesian coal, at 31 percent and 13
percent of Indonesia’s exports, respectively.53 However, both countries are
attempting to shift away from imports to more domestic production.54 If demand for Indonesian coal continues to fall over the long term, the country will
likely shift its focus inward to domestic consumption. Regionally, this could
put downward pressure on the price of coal, making it more attractive for
fast-growing countries like the Philippines and Malaysia to choose coal over
gas or renewables. If successful, this dynamic would likely change the generation mix all over the region and make ASEAN’s renewable energy targets much
more difficult to meet.
In many of the countries in the region, net imports of primary energy have
increased from 2000 to 2015, with Vietnam’s net imports becoming positive
by 2015 (as shown in Figure 6).

51. World Energy Resources, “Southeast Asia & Pacific: Gas,” accessed May 4, 2018, https://www.
worldenergy.org/data/resources/region/southeast-asia-pacific/gas/.
52. World Coal Association, “Coal market & pricing: ASEAN’s Energy Equation,” accessed May 2, 2018,
https://www.worldcoal.org/coal/coal-market-pricing.
53. Observatory of Economic Complexity, “OEC: Where does Indonesia export Coal Briquettes to?
(2016),” accessed April 30, 2018, https://atlas.media.mit.edu/en/visualize/tree_map/hs92/export/
idn/show/2701/2016/.
54. Meng Meng and Josephine Mason, “China coal imports to fall this year amid concerns about
curbs,” Reuters, April 10, 2018, https://www.reuters.com/article/us-china-coal-imports/chinacoal-imports-to-fall-this-year-amid-concerns-about-curbs-idUSKBN1HH0SR; Clyde Russell, “India’s changing coal imports show quality over quantity: Russell,” Reuters, June 21, 2016, https://
www.reuters.com/article/us-column-russell-coal-india-idUSKCN0Z70GI.
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IMPORTED SHARE PRIMARY ENERGY SUPPLY

Figure 6: 2016 Net Imports of Primary Energy
Source: International Energy Agency.

This trend toward reliance on foreign supply has had implications for how each
country views its energy security. As nations increasingly turn to imports to
meet energy needs, they become much more exposed to potentially volatile
global commodity markets. With the notable exceptions of Brunei and Indonesia, most countries in Southeast Asia do not have significant fossil fuel reserves.
Renewable energy provides an attractive option for energy supply diversification and as an indigenous source of energy. However, the distribution of renewable energy resources is not equal—for example, solar and bioenergy potential
are relatively well-distributed, but hydro potential is significant in Cambodia,
Laos, Myanmar, and Thailand,55 geothermal potential is limited to Indonesia
and the Philippines, and wind potential is highest in Indonesia, the Philippines,
Thailand, and Vietnam.56 Singapore is notable in that it has no exploitable natural resources and no hydro, wind, or geothermal potential.57 However, it does
have solar potential, which the country is beginning to exploit. Given the unequal distribution of renewable resources in the region and rising electricity
demand throughout the region, the ASEAN member countries have committed
to increasing interconnection of their grids with the ultimate goal of building
a regional ASEAN power grid.58 The group responsible for the management of
these projects, the Heads of ASEAN Power Utilities/Authorities, says an ASEAN
power grid will enhance “ASEAN energy security,” conceiving of energy security
as a benefit for the bloc, rather than for each individual country.

55. IRENA, Renewable Energy Market Analysis.
56. IEA, World Energy Outlook Special Report.
57. Singapore Energy Market Authority, “Renewable Energy Overview,” accessed May 10, 2018, https://
www.ema.gov.sg/Renewable_Energy_Overview.aspx.
58. Heads of ASEAN Power Utilities/Authorities, “The HAPUA Council Members Joint Statement 2017,”
September 14, 2017, http://hapua.org/main/2017/09/14/the-hapua-council-members-joint-statement-2017/.
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COUNTRY FEATURE

/ INDONESIA

Indonesia is by far the most populous country in Southeast Asia, but with the population
spread out over more than 17,000 islands, population density is low. In 2016, power generation capacity was 59 GW. As shown in Figure 7, the generation mix in 2015 was 55.8 percent coal, 25.2 percent gas, 10.7 percent renewables, and 8.4 percent oil-fired electricity.59
Electricity generation is dominated mostly by state-owned Perusahaan Listrik Negara
(PLN), which is also the country’s sole distribution company. In addition to being a major consumer of coal, Indonesia is the top steam coal exporter in the world. Projections
relying solely on the changing economics of electricity generation sources show that solar could capture a significant share of the market by 2040. Starting around 2020, smallscale PV installations would grow and utility-scale would start to catch up in the 2030s.
By 2040, small-scale and utility-scale PV would each take 14 percent of generation capacity.60 However, fossil fuels are expected to remain resilient—with the exception of oil
falling to 3 percent, coal would still maintain a plurality with 35 percent, and gas’s share
at 13 percent. Meanwhile, geothermal and hydro would be 5 percent each, biomass at
3 percent, and the rest of capacity would be made up of onshore wind, nuclear, battery
storage, demand response, and other flexible capacity.61 There are a few reasons why
this scenario may not play out as projected. As mentioned earlier, if Indonesia is unable
to export as much coal as it would like, it will face issues with oversupply at home and
likely curtail other generation sources in favor of coal. The other main reason is the political and economic influence of coal companies. Demand growth is lagging behind GDP
growth, and thus the country’s state-owned coal companies are struggling financially. In
an effort to boost their finances, the country has guaranteed below-market rates to generators for fuel supply and plans to actually decrease the share of renewable energy after
it meets its current target in 2025—from 23 percent in 2025 to 20.4 percent in 2027.62
Indonesia has faced technical difficulty developing its renewable energy resources as well.
Although the government instituted the renewables FIT in 2016, it has not translated into
actual buildout on a significant level, largely due to a lack of experience, manufacturing,
or installers in the country—a challenge that can be overcome as the existing actors build
capacity and learn from experience. An additional concern, however, is a new regulation
set in 2017 that replaced the FIT with a price ceiling that prioritizes low average generation
costs (see takeaway #5). This may lead to much lower prices paid to renewable energy producers, reducing the attractiveness of renewable energy development.
The country also benefits from 29 GW of geothermal potential—40 percent of the
world’s reserves.63 However, only 6 percent of this potential has been realized. The

59. IEA, “Indonesia: Electricity and Heat for 2015.”
60. BNEF, New Energy Outlook 2017.
61. Ibid.
62. Basten Gokkon, “Indonesia may achieve renewables target, but still favors coal for power,” Mongabay, March 29, 2018, https://news.mongabay.com/2018/03/indonesia-may-achieve-renewables-targetbut-still-favors-coal-for-power/.
63. Alexander Richter, “Indonesia and its challenges for geothermal development, IIGCE 2017, Aug 2–4,
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government has set a goal of 6 GW of geothermal capacity
by 2020 and 13.5 GW by 2040. There are various financial
barriers to geothermal development that typically plague
new power generation sources, such as high capital costs,
lack of access to capital, and tariffs that discourage new
market entrants. In addition to these financial issues,
however, geothermal development in Indonesia has faced
physical and permitting issues. Sixty percent of the country’s geothermal reserves are located under protected forestland, in which mining is prohibited.64 Because geothermal exploration was classified as a mining activity until
2014, this precluded geothermal development in conservation forests.65 More fundamentally, modeling geothermal resources is difficult and there is a risk that estimated
reserves will not materialize.66 In 2017, the government
revived the dormant Geothermal Fund Facility to mitigate
some of the risks of geothermal exploration, with $240
million on offer.67 Despite issues, geothermal development is moving forward in Indonesia, with the final unit
of a 330 MW plant coming online in May 2018.68
Figure 5: Electricity generation in Indonesia in 2015, by technology

Absent government intervention, the economics of solar

Source: International Energy Agency.

and wind power will be more difficult than in other major
Southeast Asian countries through 2040. Solar and wind

are expected to consistently outcompete natural gas on a levelized cost of electricity
(LCOE) basis starting in the next few years in Indonesia, Malaysia, the Philippines,
and Thailand.69 However, in the other three countries, either wind or solar is expected to outcompete coal in the 2020s (and both are expected to win in all three
countries by 2035), but in Indonesia, coal is expected to remain cheaper through at
least 2040.

2017,” ThinkGeoEnergy, June 23, 2017, http://www.thinkgeoenergy.com/indonesia-and-its-challenges-for-geothermal-development-iigce-2017-aug-2-4-2017/.
64. Madjedi Hasan and Anton Wahjosoedibjo, “Indonesia’s Geothermal Energy Development, Past and
Challenges,” In Proceedings of World Geothermal Congress 2015, Melbourne, April 19–25, 2015, https://
pangea.stanford.edu/ERE/db/WGC/papers/WGC/2015/08001.pdf.
65. Rina Lee and Kim Farrar, “Indonesia relaxes regulation of the geothermal market,” Simmons & Simmons Elexica, December 31, 2014, http://www.elexica.com/en/legal-topics/projects/29-indonesia-relaxes-regulation-of-the-geothermal-market.
66. Energy Research Knowledge Centre, Overcoming Research Challenges for Geothermal Energy (Belgium:
European Union, 2013), https://setis.ec.europa.eu/energy-research/sites/default/files/library/ERKC_
PB_Geothermal_ENEA.pdf.
67. Dwina Soerono, “Risk Mitigation and the Restructuring of Geothermal Funds in Indonesia,” ThinkGeoEnergy, December 4, 2017, http://www.thinkgeoenergy.com/risk-mitigation-and-the-restructuring-of-geothermal-funds-in-indonesia/.
68. Ormat Technologies, Inc., “Sarulla Geothermal Power Plant Expands to 330 MW with Third and Final
Unit Commencing Commercial Operation,” News release, May 10, 2018, http://www.powermag.com/
press-releases/sarulla-geothermal-power-plant-expands-to-330-mw-with-third-and-final-unit-commencing-commercial-operation/.
69. Bloomberg New Energy Finance, New Energy Outlook 2017.
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KEY TAKEAWAY 5

SOCIOECONOMIC AND POLITICAL
FACTORS CREATE BARRIERS TO
RENEWABLES IN SOUTHEAST ASIA
Renewables have a potential for strong growth in Southeast Asia, but it is important to note that their growth could be hindered by a number of factors. Market
structures are holding back growth for three reasons: lack of experience, unintended consequences of incentive structures, and investor risk. The markets for
renewable energy in Southeast Asia are very new, and therefore local developers
and utilities are not able to benefit from prior knowledge. To be sure, experience
in Europe, the Americas, and Northeast Asia has driven down technology costs
for developers, but the experience of project development in those regions and
countries, while valuable, is not always directly transferable to these new markets. The learning curve will improve as the market matures, but in the immediate future, a lack of direct experience translates into prices higher in the region.
Ironically, another market structure issue discouraging growth in some markets is one that encouraged growth to begin with. Renewable energy deployment has been driven largely by feed-in tariffs (FITs), in which the government
pays a guaranteed price to a developer for electricity delivered. In the region’s
more mature renewable energy markets, such as Thailand’s solar market, FITs
have helped encourage enough supply to jumpstart a nascent industry. However, as markets mature, FITs tend to discourage demand for projects because
while innovation brings down the cost of production, FIT rates do not necessarily decrease accordingly, so electricity prices for consumers are unnecessarily high. Some Southeast Asian countries are seeking to solve this by shifting
to reverse auctions, in which companies bid for the right to build projects. In
other parts of the world, an increasing number of countries are switching from
FITs to auctions, which has exerted downward pressure on average prices as
developers compete to provide the required services at the lowest cost.70 Auctions are much newer in Southeast Asia than in other regions, so further study
is required once the region has gained more experience with the model. In the
auctions that have been conducted so far, governments are seeing higher bids
relative to other countries such as Chile, India, or Saudi Arabia. Part of this is
simply due to developers pricing risk into their bids. When making their bids,
developers include factors such as component costs, profit margins, and margins to minimize risk. Because some utilities in Southeast Asia have a history
of missing payments to operators, developers are concerned about bankability.
The potential remedy for this is for outside actors, perhaps multilateral development banks, to help “de-risk” investments in renewables.
Another example of market structures causing unintended consequences for renewable energy comes from Indonesia. Prior to 2017, the government paid a FIT
70. Chris Warren, “As Feed-In Tariffs Wane, Auctions Are Enabling the Next Wave of Solar Cost Improvements,” Greentech Media, May 10, 2016, https://www.greentechmedia.com/articles/read/
as-feed-in-tariffs-wane-auctions-are-causing-the-next-wave-of-solar-cost-im#gs.H_ilDXc.
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based on the cost of production. Facing complaints from state-owned distribution
company PLN that this was driving up the average cost of production, the Ministry
of Energy and Mineral Resources established a new price ceiling that caps payments at or below the average price of production in a particular region.71 While
this is intended to stabilize or lower the cost of production, there are concerns
that it will make progressively more renewable energy projects uneconomical as
increasing low-cost coal production drives down the average price of production.72
Aside from the market structure related challenges, a long-term challenge for the
region will be ensuring the electric grid system can accommodate intermittent
sources of electricity if there is a significant increase in the share of renewables in
the electricity mix.

CONCLUSIONS AND
RECOMMENDATIONS
Rapidly growing Southeast Asia is set to see a significant increase in electricity
demand. It is likely that renewable energy will grow to capture some of that
increase, but government policy will undoubtedly help shape what role it will
play in meeting the region’s energy needs. Climate change is not the main driver for renewable energy policy in these countries but pressure to take action
on climate change is certainly one consideration—other salient factors are supply diversity, public health impacts, and a desire to attract new technologies,
investment, and industry. The challenge of meeting rising electricity demand
is attracting investment from within and without Southeast Asia, with investments ranging from coal-fired power generation assets to renewable energy.
Relatedly, many countries in the region are grappling with the energy security
implications of becoming net importers of energy for the first time and how
that may change their energy and electricity mixes. Finally, countries seeking
to develop renewable energy are dealing with various institutional and physical
challenges that threaten to halt their progress.
Two major suggestions emerged from the workshop discussion. First, governments may wish to reexamine their electricity demand projections and their
renewable energy targets to ensure they are delivering the optimal mix of power
to their citizens. As rising demand necessitates further investments in generation capacity, it is important to ensure that electricity demand projections are
reliable and that governments are building the resources that are delivering the
greatest benefits to their citizens. Properly estimating demand is essential to
ensure an appropriate buildout of electricity generation sources that does not
impose unnecessary capital costs on citizens. Also, visions and targets for the

71. Michael Horn and Andhari Sidharta, “New Indonesian feed-in tariffs: Will renewables benefit?,”
DLA Piper, March 7, 2017, https://www.dlapiper.com/en/australia/insights/publications/2017/03/
new-indonesian-feed-in-tariffs/.
72. Luke Devine, “Indonesian Government Puts the Squeeze on Renewable Energy Tariffs,” Baker
McKenzie, February 9, 2017, https://www.bakermckenzie.com/-/media/files/insight/publications/2017/02/indonesia-govt-renewable-energy-tariffs/al_indonesia_govtrenewableenergytariffs_feb2017.pdf?la=en.
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electricity sector would benefit from a holistic approach to estimating financial/investment risk, environmental, climate, and trade implications of fuel
choice. Reexamining country-level targets for renewable energy based on current and future projections of the economics of renewable and fossil energy
would ensure that Southeast Asian countries were shaping the optimal generation mix for their citizens.
Second, policymakers in Southeast Asia would benefit from ensuring energy
policies are encouraging lowest-cost investments in an individual country’s
market. It is important for countries to ensure their policies are correctly calibrated for their markets. Feed-in tariffs have been particularly helpful in encouraging renewable energy development. For this purpose, it is necessary
to ensure that FIT payments are set high enough to encourage investment in
projects. However, once a FIT has sufficiently built up the renewable energy
market, governments should reevaluate the policy and ensure that it is still
set at the optimal rate. As the costs of labor and raw materials decline due to
experience and technological advancements, reevaluating FIT levels can ensure they are not so high as to discourage innovation and force customers to
pay unnecessarily high rates for electricity. To this end, undergoing periodic
review of FIT rates could ensure they are achieving all desired objectives. If a
FIT is deemed no longer necessary, policymakers may wish to evaluate whether shifting to an alternative procurement method, such as reverse auctions,
would achieve the most cost-efficient results. With respect to the ASEAN Power Grid projects, to better facilitate multilateral electricity trading, it would be
sensible for partner countries to collectively determine the optimal structures
for their integrated markets.
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