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FOREWORD

Southeast Asia has emerged as one of the world’s fastest-growing economic regions, a global
hub for international trade, manufacturing and financial services, and an outstanding example
of regional co-operation. Countries in the region, despite their diversity, are well-positioned to
accelerate their growth and pursue broader socio-economic objectives.

Affordable, secure and environmentally sustainable energy will be crucial to underpin Southeast
Asia’s development over the coming decades. Energy consumption is expected to more than
double by 2040. Meeting this growing demand through fossil fuels alone comes at the expense
of energy security, environment and sustainable development. The diversification of Southeast
Asia’s energy supply through investments in renewables offers a viable option to support
expansion and also achieve wider socio-economic and environmental benefits.

Encouragingly, all countries in the region have taken steps to tap into this immense opportunity.
The adoption of national and regional renewable energy targets, combined with active efforts to
reduce carbon emissions under the 2015 Paris Agreement, signal the region’s firm commitment
to transforming the energy sector. To translate targets into deployment, several countries have
adopted policy and investment frameworks that are driving the growth of nearly all forms
of renewables, ranging from hydropower, geothermal and bioenergy to increasingly cost-
competitive solar PV and wind installations.

The analysis presented in Renewable Energy Market Analysis: Southeast Asia comes at a crucial
juncture. While the seeds of the region’s energy transformation have been sown, they require
sustained policy support. To reach the aspirational target of 23% renewables in the region’s
primary energy mix by 2025, Southeast Asian countries will have to substantially scale-up their
deployment of renewables in the power sector, as well as in heating, cooling and transport.

The report brings to the fore the critical considerations for effective policy-making to accelerate
the energy transition. It analyses trends in energy supply and consumption at the regional
and national level, drivers for renewable energy, resource potential, costs, benefits, policies
and investment. The report considers utility-scale, roof-top as well as off-grid applications for
expanding energy access.

Earlier editions in the Renewable Energy Market Analysis series - covering the GCC and Latin
America - have provided a valuable reference point for a range of stakeholders both within
those regions and beyond. | am confident that this study will provide comparable insights on
Southeast Asia’s energy future. It forms an integral part of our regional engagement which has
included national-level Renewables Readiness Assessments and REmap country roadmaps.
IRENA also continues to co-operate closely with the Secretariat of the Association of Southeast
Asian Nations (ASEAN) and the ASEAN Centre for Energy (ACE) to support the region’s energy
transition.

Adnan Z. Amin
Director General, IRENA
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ABBREVIATIONS/ACRONYMS

IRENA’s Renewable Energy Market Analysis series
captures the wealth of knowledge and experience
embedded in different regions. It identifies emerging
trends and themes at the intersection of public policy
and market development. The first two editions covered
the Gulf Cooperation Council (GCC) countries (2015) and
Latin America (2016).

This edition focuses on Southeast Asia, a region character-
ised by strong economic growth, rising energy demand,
growing environmental challenges and concerns about
energy security. The countries analysed are the Members
States of the Association of Southeast Asian Nations
(ASEAN): Brunei Darussalam, Cambodia, Indonesia, the
Lao People’s Democratic Republic (Lao PDR), Malaysia,
Myanmar, the Philippines, Singapore, Thailand and
Viet Nam.

With economic growth exceeding 4% annually, Southeast
Asia’s energy consumption has doubled since 1995;
demand is expected to continue growing at 4.7% per year
through 2035. Chapter 1 describes macroeconomic and
social trends in the region, examining the relationship
between economic growth and energy demand.

Southeast Asia’s rising energy demand encompasses
both fossil fuels and some forms of renewable energy,
with domestic availability of such resources shaping the
energy mix of each country. The region’s main fossil fuel
sources are coal and natural gas for electricity generation
and oil for transportation, while the renewable sources are
large hydropower, geothermal and bioenergy for power
generation. Yet some 65 million people in the region still
lack electricity access, while more than 250 million rely
on traditional biomass for cooking. Chapter 2 analyses
the region’s energy sector landscape, focusing on trends
in supply and consumption. Countries lacking domestic
energy resources face questions of security of supply and
high cost exposure for energy purchases, while fossil fuel
exporters worry about the stability of their revenues. Both
groups strive to diversify their energy sources and weigh
the role of renewable energy in that context.

Southeast Asia is rich in renewable energy resources,
although their potential remains largely untapped.
Chapter 3 explores the region’s renewable energy
options, analysing the latest trends in costs and
deployment as well as the benefits offered by a
renewables-driven energy transition in terms of GDP
growth and jobs. Scaling up deployment and realising
the full spectrum of benefits from the energy transition

requires an enabling environment in terms of policy and
investment conditions - the focus of Chapters 4 and 5,
respectively.

Collectively, the Member States of the ASEAN have set a
regional target of securing 23% of their primary energy
from modern, sustainable, renewable sources by 2025.
Individually, all ASEAN countries have adopted medium-
and long-term targets for renewable energy. Chapter 4
discusses these targets and examines the policy frame-
works and institutional setting in place to support the
deployment of renewables across the power sector (both
on- and off-grid) and end-use sectors, as well as the
development of local industries.

The introduction of deployment policies by several
ASEAN countries has unlocked growing investments in
renewable energy over the past decade. Between 2006
and 2016, cumulative investment in renewable power
in Southeast Asia amounted to over USD 27 billion.
As the sector has grown, the pool of available capital
has expanded. Meanwhile, the role of traditional financiers,
such as development banks, is increasingly changing from
providing the bulk of finance to making projects attrac-
tive for private investments. Chapter 5 analyses the latest
investment trends, the evolution of the capital mix, and
remaining finance barriers.

Sustained public and private action to develop renewable
energy is closely tied to several of the United Nations’
Sustainable Development Goals. Southeast Asia offers
compelling examples of the synergies between renew-
able energy and socio-economic development, whether
in rural, urban or island settings. Chapter 6 discusses the
economic, social, health and environmental benefits of
decentralised renewable energy solutions.

Renewable Energy Market Analysis. Southeast Asia aims
to provide insights for regional and international stake-
holders active in the renewable energy sector. The study
is part of a wider IRENA initiative in the region, which
includes country-level engagement (e.g., REmap analyses
and Renewables Readiness Assessments for Indonesia,
the Philippines and Thailand) and regional-level initia-
tives (e.g., with the ASEAN Centre for Energy). The report
advances the joint efforts of IRENA and the governments
of the ASEAN to accelerate the region’s transition to
low-carbon, sustainable energy.
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EXECUTIVE SUMMARY

Southeast Asia is seeing rapid economic growth and
development, combined with increasing populations
and urbanisation, as well as improving access to basic
services'. Regional gross domestic product (GDP)
reached USD 2.5 trillion in 2016 - triple what it was
in 2005. However, this impressive growth trajectory
creates staggering energy challenges and raises
acute concerns about environmental sustainability.

The regional economy is growing at more than 4%
per year, among the highest rates in the world, with
considerable variation between countries. Countries
are also undergoing structural transformations,
moving from agriculture to extractive industries,
manufacturing and services in different ways and at
varying speeds. Backed by a strong influx of foreign
direct investment, some countries have emerged as
hubs for a wide variety of industries and services.

The region has also made strides over the past
decade on several socio-economic indicators.
Based on the USD 1.25 purchasing power parity
(PPP) per day threshold, the poverty rate has fallen
considerably, from 47% in 1990 to 14% in 2015.
Cambodia, the Lao People’s Democratic Republic
(Lao PDR), Myanmar and Viet Nam have achieved
the fastest reductions. Significant progress has also

been made in lowering malnutrition, increasing life
expectancy and improving access to education,
clean water and sanitation.

Growing populations, rising incomes and rapid
rate of urbanisation have combined to boost
consumption levels for energy and other resources
across the region. By 2050, the region’s population is
expected to grow by another 25%, putting pressure
on national and local governments to keep pace with
rising needs for housing, transportation, water and
sanitation, and other infrastructure. Governments
also need to ensure the creation of jobs and provision
of social services.

1/ This report covers the Member States of the Association of Southeast Asian Nations (ASEAN): Brunei Darussalam, Cambodia, Indone-
sia, the Lao People’s Democratic Republic (Lao PDR), Malaysia, Myanmar, the Philippines, Singapore, Thailand and Viet Nam. The terms
ASEAN’ and ‘Southeast Asia’ are used interchangeably to refer to this set of countries unless otherwise mentioned.
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Primary Sector

All these factors have depended upon, and have in
turn accelerated the demand for, access to affordable
and reliable energy.

RISING DEMAND FOR ENERGY WITH
SOCIO-ECONOMIC DEVELOPMENT
AND URBANISATION

Energy consumption in Southeast Asia nearly
doubled between 1995 and 2015, growing at an
average pace of 3.4% annually. This has fuelled
economic growth and permitted higher living
standards. Over the past decade, the most rapid
growth came from Brunei Darussalam, Cambodia
and Viet Nam. In 2015, Indonesia, Malaysia, Thailand,
and Viet Nam accounted for most of the region’s
total final energy consumption (TFEC). That year,
the industry, transport and residential sectors
accounted for roughly similar shares of region-wide
energy consumption, although differences emerge
at the sub-regional level (Figure ES.1). Industry
was the largest consumer, with shares of the total

consumption ranging from around 12% in Myanmar
to nearly 40% in Viet Nam.

Fossil fuels, led by oil and natural gas, account
for more than half of the region’s energy supply.
Crude oil and its derivatives are predominantly
used in the transport sector, where fuel demand
has grown rapidly. While the share of natural gas
in the total primary energy supply (TPES) has risen
considerably over the past two decades, the fastest
growth has been registered by coal, especially with
the commissioning of numerous coal-fired power
plants since 2000. Natural gas contributed the
largest share (41%) to the power generation mix in
2015, followed by coal (33%) and hydropower (16%).
In line with the region’s continued rapid economic
expansion, energy demand is expected to grow by
an average of 4.7% per year in the period to 2035.
Growth in energy demand will be highest in the
power sector, followed by industry, transport and
buildings (Figure ES.2).

Figure ES.1 Total final energy consumption by sector in Southeast Asia, 2015

29%

Industry

ASEAN

5% Total: 27%
Commercial 442 Mtoe * Transport
ain
Lzl

Residential @

Source: Based on IEA, 2017c¢.

28%

[)
12% Industry
Other
@ ASEAN-5
2/’ Total: - 28%
Primary Sector 359 Mtoe Transport
6%
Commercial
24%
Residential

32%

Industry

19%
Total:
Primary Sector 82 Mtoe Transport
3%
Commercial 38%

Residential

Note: The ASEAN figure does not include Lao PDR due to non-availability of data; CMV = Cambodia, Myanmar and Viet Nam.
ASEAN-5 comprises Indonesia, Thailand, the Philippines, Singapore and Malaysia.
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Figure ES.2 Increase in energy demand by 2025 over 2014 levels

ASEAN

TPES W +49%
TFEC W +43%

Power +93%
Industry M +63%
Transport +44%

Buildings M +21%

Source: IRENA and ACE, 2016.

©Q®

Note: ASEAN = Association of Southeast Asian Nations; TFEC = total final energy consumption, TPES = total primary energy supply.

STRENGTHENING THE CASE
FOR ENERGY DIVERSIFICATION
THROUGH RENEWABLES

Over the long-term, meeting growing consumption
through fossil fuels alone will come at the expense of
energy security, with related economic costs for both
exporters and importers, in addition to damaging
the environment. Energy security concerns are
rising as indigenous fossil fuels are depleted or
are unable to meet growing demand. With some
net exporting countries already turning into net
importers, ensuring the security of fuel supply for
long-term energy infrastructure is a high priority for
all of Southeast Asia. Meanwhile, the concerns about
the environmental impact of fossil fuels, from the
local to the global level, combined with the lack of
modern energy services for a large proportion of the
population in several countries, have contributed to
the pursuit of a diversified energy mix.

The diversification of energy supply through
investments in renewable energy, coupled with
improvements in energy efficiency, offers a
viable option to expand the energy system and
simultaneously realise substantial socio-economic
and environmental benefits. The costs of generating

electricity from hydropower, geothermal and
bioenergy are already within the estimated range
of fossil-fuel costs in Southeast Asia. Indeed, solar
photovoltaic (PV) and onshore wind power have
seen the most significant cost reductions - a 45%
decline ininstalled costs for PV and an 11% decline for
onshore wind between 2012 and 2016. Renewable
power technologies offer substantial opportunities
for future cost reductions as domestic markets
mature. The potential for cost-effective renewable
energy deployment in the heating/cooling and
transport sectors is also immense, especially in
industry.

Analysis by the International Renewable Energy
Agency (IRENA) has shown that pursuing a
renewable-driven energy transition reinforces the
regional economic growth agenda. Renewable
energy deployment would have a small, but positive,
impact on the region’s GDP. The renewable energy
sector is already creating jobs across Southeast
Asia, estimated at 611 000 jobs in 2016. Most of
these jobs were in liquid biofuels, followed by large
hydropower and solar PV (Figure ES.3). Analysis in
this report shows that employment in Southeast
Asia’s renewable energy sector could reach 1.7
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million by 2030 based on current plans and policies
(the REmap Reference Case), rising to 2.2 million
with accelerated deployment (REmap Options).

Countries in Southeast Asia have already taken
important steps in diversifying their energy mix and
have begun to reap wide-ranging socio-economic
benefitsasaresult. All countriesin the region have set
national renewable energy targets. The ten Member
States of the ASEAN, furthermore, have agreed to
aim for the aspirational target of 23% renewables in
their total primary energy supply (including large-
scale hydropower but excluding traditional biomass)
by 2025.

GROWING DEPLOYMENT
OF RENEWABLE ENERGY
TECHNOLOGIES

Renewable energy sources accounted for 17% of the
region’s total electricity generation in 2015. Large
hydropower comprised over three quarters of the
renewable generation mix, although its share in total
installed capacity decreased from 80% in 2000 to
75% in 2016. Bioenergy and geothermal energy are
the other major contributors (Figure ES.4), with
geothermal facilities being concentrated in Indonesia
and the Philippines.

Non-hydropower renewables have grown rapidly as
a power source, with their installed capacity more
than doubling in a decade, from 6 GW in 2006 to
15 GW in 2016. Despite rapid capacity additions,
solar and wind power still account for a small share
of the generation mix. Electricity trade, mainly
of hydropower, is increasing as interconnection
infrastructure is developed for the ASEAN Power
Grid initiative. Lao PDR more than quadrupled
electricity exports from 2.8 terawatt-hours (TWh) in
2000 to 1.5 TWh in 2015, with Thailand as the main
destination.

Figure ES.3 Renewable energy jobs in Southeast Asia in 2016, by technology

@ Liquid biofuels I 349
@ Hydropower (large) I 167

Solar photovoltaic 59
@) Wind energy M 10
@ solid biofuels [ 8
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Figure ES.4 Renewable electricity generation in Southeast Asia, 2000-2015 (TWh)
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Note: CLMV comprises Cambodia, Lao PDR, Myanmar and Viet Nam. IMPT comprises Indonesia, Malaysia, the Philippines and Thailand.

For industry, bioenergy is the most common
renewable energy application. Other sources of
direct renewable heat suitable for industrial uses
are solar and geothermal. In the residential sector,
bioenergy represents 69% of TFEC, although the
share is decreasing as modern fuels (e.g., liquefied
petroleum gas) become more available. The use of
traditional bioenergy still represents a significant
share of residential energy consumption, notably in
Cambodia, Indonesia, Lao PDR, Myanmar and Viet
Nam. The share of renewables in transport fuels is
small (equivalent to 3%) and primarily comprises
liquid biofuels. Indonesia, Malaysia, the Philippines
and Thailand are the major markets where biofuel
use has grown, mainly driven by blending mandates.

Based on current plans and policies, the share
of renewables in TPES would increase to just
under 17% by 2025 (compared to less than 10% in
2014). Therefore, the region must overcome a six-
percentage-point gap to reach its goal of 23%. This
requires further efforts to develop enabling policy
and investment frameworks for renewable energy.
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ENABLING POLICY AND
INVESTMENT FRAMEWORKS FOR
ACCELERATED DEPLOYMENT

Most countries in Southeast Asia have set renewable
energy targets and have adopted some form of
national renewable energy policy to meet them.
Indonesia, Malaysia, the Philippines, Thailand and Viet
Nam are comparatively more advanced in the region
in terms of policy maturity and comprehensiveness.

In the power sector, policies that have catalysed
deployment have focused on dedicated financing
schemestosupport projects; permittingandlicensing
mechanisms and technical standards to facilitate
grid interconnection; and guaranteed purchase of
renewable power at attractive tariffs. Most countries
have introduced technology-specific feed-in tariffs,
often combined with other deployment policies such
as net metering, like Malaysia did for roof-top solar
power generation.

With the falling cost of technologies, especially for
solar PV and onshore wind, and increasing maturity
of the sector as a whole, policies that support the
deployment and integration of renewables are
evolving. New mechanisms, such as the auctions
now seen in Indonesia, Malaysia and the Philippines,

are being introduced to supplement the traditional
instruments that have driven the region’s renewable
energy growth. Recent experience has shown that
adaptations in the policy and regulatory landscape
need to be well-communicated and managed,
particularly to minimise the investment uncertainty
and risk perceptions.

Beyond power generation, many countries still lack
comprehensive frameworks for the end-use sectors,
meaning energy for heating/cooling and transport.
The region has enormous potential to scale up
modern bioenergy for sustainable, efficient cooking,
for industrial heat generation and in co-generation
of power and heat. Solar thermal offers great
potential for low-temperature industrial processes.
Some countries have introduced dedicated
policies to support deployment, including specific
heating targets in Lao PDR and a feed-in tariff for
co-generation in Viet Nam.

The transport sector currently has the lowest share
of renewables in the region. However, it offers high
potential for deployment, through a combination
of liquid biofuels, electric vehicles and urban mass
transit systems. More than half the countries in
the region have adopted liquid biofuel blending
mandates, which are being steadily increased.
Indeed, a programme to maximise bioenergy
use in transport and industry needs to safeguard
environmental, social and economic sustainability.
Fuel standards and incentives for electric mobility
adoption and manufacturing are also increasingly
common in the region.

Deployment policies represent part of a broader
mix of policies that also address education and
training, research and development, industrial
policy and the broader national investment climate.
These are important considerations for countries
looking to attract foreign capital and technology,
while maximising the socio-economic benefits of
renewable energy, including the development of
a local industry. In supporting local products and
services, some countries, such as Indonesia and
Malaysia, have adapted deployment policy design
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by offering a premium tariff for projects meeting a
specified minimum local content or capping foreign
participation in auctions.

While strong policies are essential, a robust
regulatory and institutional framework provides the
basis for overcoming some of the most prevalent
deployment barriers. The strong correlation between

policy and investment flows in solar PV (Figure ES.5)
illustrates the importance of maintaining a stable,
yet adaptable, policy environment that underpins
long-term investments in the sector.

Between 2006 and 2016, USD 27 billion was invested
in the renewable power sector in the six major
Southeast Asian markets of Indonesia, Malaysia,

Figure ES.5 Investments in solar PV in selected countries driven by feed-in tariff policy, 2007-2017
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the Philippines, Singapore, Thailand and Viet
Nam. Thailand attracted the largest share of that
financing, with over USD 10 billion invested, followed
by Indonesia and the Philippines. Bioenergy received
most of the investment in the region (32%), followed
by solar PV and geothermal energy (Figure ES.6).

As the renewable energy sector has grown, the
capital mix and the range of financing institutions
engaged has also evolved. Development finance
has been crucial in backing large hydropower,
geothermal and bioenergy projects, followed by
rising private sector investments, supported through
public-private partnership models and carbon
markets. Financial actors in the sector have become
more diverse in recent years, providing equity and

debt financing and setting the stage to unlock more
capital through new avenues, such as green bonds
and climate funds.

Public finance will continue to have an important
role, especially in countries with less mature financial
markets and renewable energy sectors. Around USD 6
billion has been invested cumulatively by development
banks in renewable energy between 2009 and
2016. To reach the region’s aspirational renewable
energy target, annual investment would need to
be significantly scaled up to an estimated USD 27
billion. This calls for serious efforts to catalyse private
investment, requiring a focus on project readiness and
attractiveness, improving access to capital at the local
level, and mitigating investment risks.

Figure ES.6 Investment in renewable power by technology, 2006-16 (USD billion)
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HARNESSING RENEWABLE ENERGY
TO MEET MULTIPLE SUSTAINABLE
DEVELOPMENT GOALS

The value of renewable energy goes well beyond
providing energy services. The deployment of
renewables to meet the Sustainable Development
Goals (SDGs) set by the United Nations would
transform the global energy system. However,
fulfilling SDG 7 (on energy) would also help countries
meet other key goals, including the SDGs on poverty
alleviation, health, water, nutrition, cities and climate.
This holds true both in terms of expanding energy
access and in other contexts.

As several projects and programmes in the region
have demonstrated, decentralised renewable
energy solutions, such as micro-hydro and biogas
plants based on local entrepreneurship and strong
community participation, can greatly improve access
to modern energy services. Such solutions in turn
bring about substantial economic, social, health and
environmental benefits, which contribute to several
of the SDGs. In the non-access context, the role of
renewable energy in supporting climate mitigation
and adaptation, sustainable cities and communities,
decent work and economic growth, among other
SDGs, cannot be overstated.

Maximising the benefits of renewable energy
technologies requires a holistic view. This means
considering the impact of renewables both within
and beyond the energy sector.
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BACKGROUND AND MACROECONOMIC OVERVIEW

1.1 BACKGROUND

The countries of Southeast Asia are enjoying
rapid economic growth, yet also face a range of
demographic, social and energy challenges. The
majority of the countries in the region are members
of the Association of Southeast Asian Nations
(ASEAN): Brunei Darussalam, Cambodia, Indonesia,
the Lao People’s Democratic Republic (Lao PDR),
Malaysia, Myanmar, the Philippines, Singapore,
Thailand and Viet Nam. The region’s population of
644 million people (as of mid-2017) accounts for
8.5% of the global total. It is projected to grow to 722
million by 2030 and 789 million by 2050 (PRB, 2017).
Regional gross domestic product (GDP) reached USD
2.5 trillion in 2016 and is currently growing at more
than 4% per year (World Bank, 2017). In addition to
being one of the fastest-growing consumer markets
in the world, the Southeast Asia region has become
a major manufacturing and trading hub.

Energy demand, though low by global standards,
is increasing fast, driven by increasing industrial
activities, growing populations and rising incomes.
The region’s heavy reliance on fossil fuels for power

generation and other needs is contributing to rapidly
rising greenhouse gas (GHG) emissions, a trend that
presents a major policy challenge in the context
of global climate targets. The region’s economic
development needs to be balanced against other
considerations, related to sustainability, well-being
and equity. Around 10% of the region’s population has
no access to electricity and larger numbers lack access
to modern cooking fuels. Ensuring an affordable
supply of energy for businesses and for all citizens is a
key objective for the region's governments.

This chapter explores Southeast Asia’s main
economic and social trends, and the role of energy
in supporting the region’s economy. The first section
describes macroeconomic trends across the region
and looks at the sectoral composition of regional
GDP. It also outlines the region’s progress toward
key societal goals, particularly poverty reduction.
The second section highlights the close relationship
between economic growth and energy use, and the
important role of the energy sector in underpinning
future socio-economic development in the region.

1/ Two other countries, Papua New Guinea and Timor-Leste, have ASEAN observer status but are not members. This report focuses on
ASEAN Member States and the term ASEAN’ and ‘Southeast Asia’ are used interchangeably to refer to these set of countries unless

otherwise mentioned.
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1.2 MACROECONOMIC OVERVIEW

The Southeast Asia region is demographically and
economically diverse. Energy and natural resource
endowments vary considerably by country, as
does the economic structure and the degree of
integration into global supply chains.

Indonesia is the world’s fourth-most populous
country, with 264 million inhabitants; it accounts
for 41% of Southeast Asia’s population and for a
similar share of the region’s economic output. The
Philippines and Viet Nam each have about 100
million inhabitants, and Thailand and Myanmar
follow with 66 million and 53 million, respectively.
The relatively small states of Brunei Darussalam
(0.4 million people) and Singapore (5.7 million)
(Figure 1.1) enjoy high per capita gross national
incomes (GNIs) due to oil and gas resources
and an advanced service economy, respectively.
Expressed in purchasing power parity (PPP)
terms, their per capita GNI is almost eight times
higher than Indonesia’s and about 24 times higher
than Cambodia’s (PRB, 2017). Indeed, per capita

incomes in Cambodia, Lao PDR, Myanmar and Viet
Nam are just one-fifth the regional average or less.
Domestic material consumption per capita is three
to four times higher in Singapore (39 tonnes) than
in most other countries and almost ten times higher
than in Myanmar and the Philippines (ADB, 2017a).

Demographic  characteristics  diverge  widely
across the region, with implications for economic
dynamics, energy demand and job creation needs.
Birthratesin Cambodia, Lao PDR and the Philippines
are double those in Singapore and Thailand (PRB,
2017), resulting in more youthful populations and
greater pressure on labour markets. Just under half
of the region’'s population lives in cities, roughly in
line with the developing world’s average, and up
from 38% at the turn of the century. However, the
share of the urban population ranges from 100% in
the city state of Singapore and 75% in Malaysia to
as low as 21% in Cambodia, 33% in Viet Nam and
35% in Myanmar (PRB, 2017). These differences
help explain disparities in economic activity and
energy use among the countries of the region.

Figure 1.1 Populations of Southeast Asian countries, 2017
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GDP GROWTH

During the past quarter century, the Southeast
Asia region experienced strong economic growth
at rates that surpassed the global average most
years. Interrupted by the 1997 Asian financial crisis,
this expansion resumed during the 2000s, driven
by the demand for commodities led by China
(especially important for Indonesia and Malaysia)
and by a deepening of regional production networks
and hubs (of critical importance for Thailand and
Singapore) (ERIA, 2014).

The Southeast Asian regional economy has
expanded by more than 125% since 2000. Regional
GDP was about USD 2.5 trillion in 2016 representing
about 4% of the global total (World Bank, 2017). GDP
is projected to reach USD 3.5 trillion in 2020 and
USD 5.4 trillion in 2030 (in constant 2010 dollars).
The implied annual average GDP growth of 4.6% is
among the highest in the world, though less than the
5.3% projected for China (USDA, 2016a).

Economic growth rates across the region slowed
somewhat in recent years, reaching 4.8% in both
2015 and 2016, and rising to 5.1% in 2017 (IMF, 2017).
The Asian Development Bank (ADB) estimates that
growth in 2018 will remain at 5.1%. This is a result
of improvements in the global electronics market,
stronger inflows of foreign direct investment (FDI),
and higher agricultural production, slightly offset
by weaknesses in the mining sector (ADB, 2017b;
ADB, n.d.-a).

The regional averages hide substantial differences
across individual countries. Cambodia, Lao PDR
and Myanmar have experienced far faster growth
than Malaysia, Singapore and Thailand (while Brunei
Darussalam has seen an extended slowdown in
growth) (Figure 1.2). Expanding from a considerably
smaller economic base, these countries are focusing
their development efforts on resource extraction
and light manufacturing and assembly operations.

Figure 1.2 Average GDP growth rate, by country

%

12
10 @ Lao PDR
@ Myanmar
8 @® Cambodia
@ Philippines
6 b4 Viet Nam
/'\ @ Indonesia
4 @ Malaysia
Singapore
5 ® Thailand
0 Brunei
e ® Darussalam
-2

1992-1995 1995-2000

Source: Based on UNCTAD, n.d.

2000-2005

2005-2010 2010-2015




RENEWABLE ENERGY MARKET ANALYSIS: SOUTHEAST ASIA

24

ECONOMIC TRANSITIONS

As they expanded during recent decades, the
economies of the region underwent significant
structural transformations, moving from a once
heavy reliance on agriculture toward extractive
industries and manufacturing as well as services,
though in different ways and at varying speeds.
Backed by a strong influx of FDI, parts of Southeast
Asia have emerged as important hubs for
manufacturing and a wide variety of services (Box
0.

Countries in the region can be grouped into two
categories in terms of their economic development.
The ASEAN-5 (Indonesia, Malaysia, the Philippines,
Singapore and Thailand) were the region’s early
movers towards industrial development and
still account for the lion’s share of regional GDP
(CEIC Data, 2016). The ASEAN-5 countries’
economies continue to mature and diversify. Since

2000, their service sectors have grown to represent
slightly more than half of GDP, while industry’s
share has declined to about one-third.

The CLMV countries (Cambodia, Lao PDR, Myanmar
and Viet Nam) are recent bloomers of the region
and the fastest growing. In the CLMV countries,
the industrial share of GDP rose from 28% to 34%
in 2000-2016, as agriculture’s contribution fell to
21%; the share of the service sector remained stable
at around 40%. The drop in agriculture’s share was
particularly pronounced in Myanmar, falling from
60% to 28%.

Except for Cambodia, Lao PDR, Myanmar and
Viet Nam, agriculture now accounts for a relatively
small share of GDP in Southeast Asian countries
(Figure 1.3), even as production of main agricultural
products doubled after 1995 (ASEAN, 2017b).
Extractive and manufacturing industries represent
roughly a third of GDP in most countries. The

Figure 1.3 GDP (billion USD) and sectoral composition, by country, 2016
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Box 1.1 Foreign direct investment in Southeast Asia

More than 1 600 economic development zones in the ASEAN region have been set up to attract FDI in
a range of industries and service sector activities and thus to support the region’s overall drive toward
economic development. Objectives include employment generation, foreign exchange earnings, increased
involvement in global supply chains and spill-over effects in the domestic economy.

Annual FDI flows into the region hovered in the range of USD 20-40 billion during the 1990s. They then
rose rapidly, interrupted only by the 1997 Asian financial crisis, to more than USD 100 billion. Most recently,
FDI flows declined from USD 121.6 billion in 2015 to USD 96.7 billion in 2016 (reflecting a broader global
downturn in FDI, rather than region-specific reasons). But intra-ASEAN flows continued their upward
trend, beginning at the turn of the century. They now represent a quarter of total FDI flows in the region.
In 2015 and 2016, most investments went into the financial and insurance sector (Table 1.1).

Table 1.1 FDI by selected sector, 2015-16 (USD millions)

Financial and insurance activities 36 364 33 941
Wholesale and retail trade 7 569 18 428
Manufacturing 29 148 8 013
Real estate 8 463 7776
Transportation and storage 3645 4796
Mining and quarrying 7 867 3885
Electricity, gas, steam, air-conditioning supply 1959 3080
Agriculture, forestry and fishing 5 389 1797
Others 21217 15 007
Total 121 621 96 723

The European Union represents the largest group of foreign investors in Southeast Asian countries, with
31% of the total. Other leading investors come from Japan, the United States, China and the Republic of
Korea. More than half of all FDI into the region went to Singapore alone, with Indonesia, Malaysia and Viet
Nam following at a considerable distance. Flows into the CLMV countries (Cambodia, Lao PDR, Myanmar
and Viet Nam) continued to increase, reaching about USD 19 billion in 2016, or 13% of the region’s total.

Source: ASEAN, 2017a.

exceptions are Singapore (where services play an
exceptionally large role) on one end, and Brunei
Darussalam on the other (where the oil and gas
industry is key).

Strongly oriented toward export markets, resource
extraction remains important to several of the
region’s economies. However, economies relying
strongly on commodity exports are vulnerable to
world market price fluctuations and disruptions.
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The manufacturing and service sectors offer
opportunities for diversification and higher added
value. Malaysia and Singapore are leading exporters
of electrical and electronic products, while Thailand
is strong in the automotive sector. Cambodia and
Viet Nam saw rapid growth particularly in labour-
intensive manufacturing for export (ERIA, 2014).
But Viet Nam is now moving from an initial focus
on lower-value manufacturing towards higher-
value outputs. By mid-2017, surging exports of
computers, electronic products and components
surpassed sales of textiles and are now the second
largest export category after telephones and
accessories (Customs News, 2017).

Energy use in the industrial sector rose by 70%
between 2000 and 2016 to about 160 million tonnes
of oil equivalent (Mtoe), edging past the buildings
sector to become the largest energy consumer.
Industrial development has been based in part
on some of the most energy-intensive industries,
including steel, petrochemicals, paper, cement and
aluminium (IEA, 2017a).

Vehicle manufacturing is a major and fast-growing
segment of the region's economy. Thailand has
multiplied its output five-fold since 2000. Now one
of the world’s top dozen vehicle manufacturers, the
country produces about half of the region’s output,
destined mostly for export (OICA, n.d.; ASEAN
Automotive Federation, n.d.). Regional production
of motor vehicles more than doubled to over
4 million vehicles in the decade 2006-16.

The service sector is prominent in all Southeast
Asian countries. But the specific profile of services
rendered varies considerably by country. In the
Philippines and Singapore, trade facilitation,
finance and insurance contribute the most value.
Almost 80% of new jobs in the Philippines in the
past six years were created in services, particularly
business process outsourcing (which employs
1.2 million people), but also tourism and retail trade.
The tourism sector employed 5 million workers
in 2015, or close to 13% of national employment
(ADB, 2016a). Thailand was host to the world’s

second-largest number of tourists in 2016
(32.6 million), more than the combined number for
Cambodia, Lao PDR, Myanmar, the Philippines and
Viet Nam (ASEAN, 2017¢).

TRADE AND ECONOMIC INTEGRATION

Exports are one of the key drivers of ASEAN
economies. China is the top trading partner, with
flows of USD 368 billion in 2016, while Japan,
the European Union and the United States each
accounted for more than USD 200 billion worth of
trade in goods (ASEAN, 2017d). Market integration
with China and other countries in East Asia is
deepening as production and distribution networks
increase in complexity and investments from China
and Japanrise. However, ASEAN’s export orientation
could present a challenge in the context of slower
global economic growth, and may necessitate
developing domestic markets more strongly (OECD,
2017; Broadman, 2016).

Regional integration efforts, particularly the launch
of the ASEAN Economic Community (AEC) at
the end of 2015, are aimed at stimulating intra-
regional trade by creating, within a decade, a single
market with a free flow of goods, investment and
skilled labour. Trade within the region amounted to
USD 516 billion in 2016 or over 23% of total trade
flows (ASEAN, 2017¢). The share is up from 20%
five years earlier (ASEAN, 2016a). The AEC’s launch
has since prompted the adoption of a number of
“Blueprint 2025” sectoral plans (OECD, 2017). If the
AEC plans are successfully implemented, the Asian
Development Bank Institute expects that ASEAN
will transform into a “truly borderless economic
community” by 2030 (ADBI, 2014).

Meanwhile, wages that are low relative to those
prevalent in China have created fresh incentives
for multinational companies to shift manufacturing
investments to some Southeast Asian countries
(Broadman, 2016). Malaysia, Thailand, Indonesia
and Viet Nam are now thought to have an advantage
over China in manufacturing labour-intensive
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products like apparel, textiles, toys and basic
consumer electronics (Lloyd, 2017).

URBANISATION, POVERTY REDUCTION
AND A GROWING MIDDLE CLASS

Growing  populations, rising  incomes  and
urbanisation are combining to raise overall
consumption levels in the region. By 2050, the total
population of Southeast Asia is expected to grow
by around 25% (PRB, 2017), putting pressure on
national and local governments to keep pace with
growing needs for housing, transportation, water
and sanitation, and other infrastructure, in addition
to employment generation and provision of a variety
of social services. Southeast Asia’s urbanisation
rate will likely increase from 48% today to 64% in
2050, according to United Nations (UN) projections
(UNDESA, 2014). Already, Jakarta and Manila are
mega-cities of more than 10 million inhabitants.
Five other cities (Bangkok, Ho Chi Minh City, Kuala
Lumpur, Singapore and Yangon) have populations
ranging between 5 and 10 million, and three dozen
other cities in the region have more than 1 million
residents each (ASEAN, 2017a).

The metropolis is responsible for the lion’s share
of national economic activity. In Viet Nam, for
instance, at least 70% of GDP is generated in cities
(ADB, 2016a). Generally, urban populations tend
to use more energy than their rural counterparts.
Incomes and consumption levels are higher,
and the use of air-conditioning and energy-
intensive appliances is more prevalent. Urban
households typically have fewer members than
rural ones and therefore there are fewer shared
goods and services, raising energy and materials
consumption. Therefore, urban settlements entail a
greater amount of embedded energy - in the steel,
cement, and other materials needed for the built
environment - than do rural areas.

As populations grow and economies continue to
expand, so does the middle class. In Southeast Asia,
the middle class grew from 59 million people in 1990
to 197 million in 2010, although incomes remain low
by the standards of the high-income countries. The
climb up the economic ladder has also enabled better
health and education, resulting in a better quality of
life for growing numbers of people (ERIA, 2014). Life
expectancy has risen considerably, access to safe
drinking water and sanitation has improved, and the
share of undernourished people and the under-five
mortality rate has plummeted (ASEAN, 2017b).

But it is important to remember that migration
to cities does not automatically lift people out
of poverty. There are still substantial numbers of
urban poor, with limited access to modern energy,
sanitation and health services, and exposed to
dangerous levels of indoor and outdoor air pollution.
According to the ADB (2017a), the share of the
urban population living in urban slums as of 2014 is
highest in Cambodia (55%), Myanmar (41%) and the
Philippines (38%), although comparable data are not
available for all countries in the region.

Extreme poverty, meanwhile, has been slashed
(using the old international poverty line? of USD 1.25
PPP per day), from close to 60% in 1980 to about
14% in 2015 (ERIA, 2014; ASEAN, 2017b). Outside of
extreme poverty, there are substantial numbers of
people living on relatively low incomes. The World
Bank offers data for two somewhat higher poverty
lines, USD 3.20 PPP per day (“lower middle class
poverty”) and USD 5.50 PPP per day (“upper middle
class poverty”) (Table 1.2). Equitable and inclusive
economic development can improve this situation.
To date, however, among Southeast Asian countries
only Cambodia and Thailand have been able to
improve their income distribution (as measured by
the Gini coefficient). Malaysia and the Philippines
have the region’s highest income inequality levels
(Indexmundi, n.d.).

2 | Estimates depend on the specific definition of poverty and the poverty line used. National poverty lines vary, naturally, and may be set
at a higher or lower level than the international threshold. The international poverty line itself was revised upward to USD 1.90 per day
in 2015, principally to reflect changes in the cost of living. The real value of USD 1.90 is the same as USD 1.25 was in earlier years.
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Table 1.2 Extreme and relative poverty in Southeast Asian countries (most recent available years)

Country International Lower middle class Upper middle class
poverty line poverty line poverty line
(USD 1.90 PPP per day) (USD 3.20 PPP per day) (USD 5.50 PPP per day)
= |ndonesia (2016) 6.8 17.8 31.4 82.1 62.8 163.9
M Philippines (2015) 8.3 8.5 33.7 34.3 64.2 65.3
k& Myanmar (2015) 6.5 34 30.2 15.8 67.9 35.6
Viet Nam (2014) 2.8 2.5 11.6 10.5 36.3 32.9
== Thailand (2013) 0 0 1.1 0.7 1.6 7.9
K3 Lao PDR (2012) 22.7 1.5 58.5 3.8 85 55
EE  Malaysia (2009) 0.3 0.1 3.1 0.9 13.6 3.8
Total n.a. 33.8 n.a. 148.1 n.a. 314.9

Source: Based on World Bank, n.d-a.

Note: No data available for Brunei Darussalam, Cambodia and Singapore.

1.3 ROLE OF ENERGY IN FOSTERING
GROWTH AND SOCIO-
ECONOMIC DEVELOPMENT

The role of energy in underpinning economic
growth and socio-economic development is
widely recognised. As population increases and
economies expand, energy use also grows. This
relationship is stronger for developing countries.
As seen in this chapter, countries in the region are
at different stages of development - majority of
them experiencing strong economic growth over
the past several years. Rising incomes and economic
transformation, coupled with urbanisation, poverty
reduction and improvements in access to modern
energy, are all expected to strongly influence future
energy demand in the region.

Figure 1.4 illustrates the relationship between GDP
and energy use per capita for the different ASEAN
Member States. Brunei Darussalam and Singapore
are outliers for various reasons - small populations,
developed economies and, in the specific case
of Brunei, a heavy reliance on oil and gas export
revenues. The other countries in the region,
comprising the majority share of the population in
the region, are closely clustered. Their energy use
per capita is well-below the OECD average and for
several countries, such as Cambodia, Indonesia,
Myanmar, the Philippines and Viet Nam, it is even
under the world average.
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Energy consumption in the region is estimated to
increase by up to 140% by 2040 (ACE, 2017). A key
challengeistomeet the growingenergy demandina
timely manner while pursuing anumber other critical
socio-economic and environmental objectives.
These include enhancing energy security, reducing
the environmental and health impacts of energy
supply and achieving universal access to modern
energy services. This has prompted a number of
countries in the region to evaluate the structures of
their energy sector, including power market design,
and identify opportunities for augmenting public
investments with private participation. At the same
time, there has been a strong regional and national
push towards the diversification of the energy mix
as demonstrated through the setting of renewable

energy targets (discussed in detail Chapter 4). The
next chapter details the energy sector landscape
in Southeast Asia analysing key energy supply and
consumption trends from the past decade, the
diversity of structures in the energy markets, as
well as the key drivers for the energy transition.

Figure 1.4 Per capita energy use and GDP for Southeast Asian countries
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Source: Based on World Bank, n.d.-b. Note: Based on 2014 data for all countries except Viet Nam for which 2013 has been used.

The size of the bubble represents the population of the country.
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ENERGY SECTOR LANDSCAPE

Rapid economic growth in Southeast Asia has
driven up energy use over the past few decades.
Energy consumption in the region has doubled
since 1995 and the demand for energy is expected
to continue to grow by an average of 4.7% per
year till 2035 (ASEAN, 2015a). Energy demand for
the production of electricity will rise at the fastest
pace; energy demand in