
Deploying Renewables 
in Southeast Asia 

Trends and potentials

EXECUTIVE SUMMARY

InternatIonal energy agency

Samantha ölz 
and mIlou Beerepoot

WO R K I N G  PA PE R

2010



INTERNATIONAL ENERGY AGENCY

The International Energy Agency (IEA), an autonomous agency, was established in 
November 1974. Its mandate is two-fold: to promote energy security amongst its member 
countries through collective response to physical disruptions in oil supply and to advise member 

countries on sound energy policy. 

The IEA carries out a comprehensive programme of energy co-operation among 28 advanced 
economies, each of which is obliged to hold oil stocks equivalent to 90 days of its net imports. 
The Agency aims to: 

n  Secure member countries’ access to reliable and ample supplies of all forms of energy; in particular, 
through maintaining effective emergency response capabilities in case of oil supply disruptions. 

n  Promote sustainable energy policies that spur economic growth and environmental protection 
in a global context – particularly in terms of reducing greenhouse-gas emissions that contribute 
to climate change. 

n  Improve transparency of international markets through collection and analysis of 
energy data. 

n  Support global collaboration on energy technology to secure future energy supplies 
and mitigate their environmental impact, including through improved energy 

efficiency and development and deployment of low-carbon technologies.

n  Find solutions to global energy challenges through engagement 
and dialogue with non-member countries, industry, 

international organisations and other stakeholders. IEA member countries:

     Australia
    Austria 

  Belgium
 Canada

Czech Republic
Denmark

Finland 
France

Germany
Greece

Hungary
Ireland 

Italy
Japan

Korea (Republic of)
Luxembourg
Netherlands
New Zealand 
Norway
Poland
Portugal
Slovak Republic
Spain
Sweden
Switzerland

Turkey
United Kingdom

United States

The European Commission 
also participates in 

the work of the IEA.

Please note that this publication 
is subject to specific restrictions 
that limit its use and distribution. 

The terms and conditions are available 
online at www.iea.org/about/copyright.asp

© OECD/IEA, 2010
International Energy Agency 

 9 rue de la Fédération 
 75739 Paris Cedex 15, France



Deploying Renewables 
in Southeast Asia 

Trends and potentials

InternatIonal energy agency

Samantha ölz 
and mIlou Beerepoot

WO R K I N G  PA PE R

2010

The views expressed in this working paper are those of 
the author(s) and do not necessarily reflect the views or 

policy of the International Energy Agency (IEA) Secretariat 
or of its individual member countries. This paper is a work 

in progress, designed to elicit comments and further debate; 
thus, comments are welcome, directed to the author at: 

samantha.olz@iea.org

EXECUTIVE SUMMARY



 



Deploying Renewables in Southeast Asia: Executive Summary – © OECD/IEA 2010 

Page | 3 

Executive summary 
This study is part of the International Energy Agency’s (IEA) ongoing analysis of global 
renewable energy markets and policies, building on the key principles for effective policy design 
identified in Deploying Renewables: Principles for Effective Policies (2008).  

The IEA chose to do an in-depth investigation in Southeast Asia because of its rapid economic 
growth, increasing energy demand, rising fossil fuel imports, growing environmental pressures, 
low rural electrification levels, and heavy reliance on fossil fuels and traditional biomass. 
Resource endowments vary greatly from country to country, but it is clear that the region offers 
large potentials for renewable energy sources, most still untapped.  

This paper examines the situation in six of the ten countries that comprise the Association of 
Southeast Asian Nations (ASEAN): Indonesia, Malaysia, the Philippines, Singapore, Thailand, and 
Vietnam (collectively identified as ASEAN-6).1 In 2007, ASEAN-6 represented more than 95% of 
energy demand in Southeast Asia. Given their large populations and robust projected economic 
growth, these six economies are projected to account for more than 80% of energy demand 
growth in the medium term to 2030 (World Energy Outlook 2009).2  

A main focus of the report investigates the potentials and barriers for scaling up market 
penetration of renewable energy technologies (RETs) in the electricity, heating and transport 
sectors in the ASEAN-6 countries. In addition to analysing the implications of effective policies 
on renewable energy market growth, it examines how to overcome economic and non-
economic barriers that slow investment in renewable energy, and offers policy 
recommendations to encourage effective and efficient exploitation of renewable energy in 
Southeast Asia. As production is growing rapidly in the region, biofuels and their sustainability 
implications warrant special attention. 

The full study is available for free electronic download from the IEA website: 
http://www.iea.org/  

Energy sector trends in the ASEAN-6 

The energy sectors of Southeast Asian countries have developed significantly over the past two 
decades. Energy demand more than doubled between 1990 and 2007, while power generation 
increased nearly fourfold over the same period. 

In 2007, energy supply in the ASEAN-6 region derived from the following sources: fossil fuels 
(74%); combustible biomass and waste (22%), mostly traditional, inefficient and 
environmentally unsustainable; geothermal (3%) and hydro (1%). Renewables (mostly hydro 
and some geothermal) accounted for 15% of electricity generation in ASEAN-6.  

                                                                                 
1 The paper does not cover the other four ASEAN countries, which include Brunei Darussalam, Cambodia, 
Laos and Myanmar. The paper reflects data available, sometimes referring to ASEAN-6, sometimes to 
ASEAN and sometimes to Southeast Asia. 
2 In some other ASEAN countries, problems with collection of energy data represent a substantial 
challenge to assessing the prospects for renewable energy. 
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The warm climate in ASEAN-6 countries means there is little demand for space heating. Heat is 
required, at varying levels, for a number of industrial and domestic processes. This offers 
opportunities for expanding the use of renewable heat. All ASEAN-6 countries have some 
experience with modern biomass in combined heat and power plants. Demand for space 
cooling is growing in the region as disposable incomes rise and average temperatures increase 
as a result of climate change. Renewable energy technologies can contribute to satisfying this 
demand. 

All ASEAN-6 countries except Vietnam produce first-generation ethanol and biodiesel. 
Production is highest in Thailand, followed by the Philippines and Indonesia. Favourable 
conditions for biomass cultivation, coupled with related economic and social factors, are 
expected to boost biofuel production in all these countries. Global innovations in technology 
and growing awareness among biofuel stakeholders of the need for sustainability criteria have 
prompted some countries to start research on second-generation biofuels.  

Policy frameworks for renewable energy 

In recent years, decision makers in most Southeast Asian countries have, through policy 
implementation, fostered deployment of renewable energy technologies in a more concerted 
manner. Chief among the driving forces are rising dependency on fossil fuel imports and the 
environmental impacts of fossil fuel use, including the potential effects of climate change.  

Countries in the region have put considerable effort into setting renewable energy targets and 
are introducing supportive policy frameworks to attract private sector investment. Nearly all 
ASEAN-6 countries have adopted medium- and long-term targets for renewable energy. 
Indonesia, Singapore and Thailand also recently announced carbon dioxide (CO2) emissions 
reduction targets in support of the Copenhagen Accord. Interest in renewables varies 
considerably among the ASEAN-6 countries. Renewable energy targets for the medium and long 
term are much more ambitious in some countries than in others, with Thailand at the forefront 
(Table ES.1). Targets are important indications of a country’s willingness and determination to 
tap its renewable energy potential.  

An effective system of financial and non-financial incentives must also be in place to ensure 
appropriate conditions to exploit renewables potential. Several ASEAN countries have recently 
introduced price support systems for renewable energy or are about to do so. Thailand 
introduced renewable electricity feed-in tariffs (FITs) in 2007. As of early 2010, Indonesia was 
introducing a FIT for geothermal electricity, and Malaysia and the Philippines had just started 
drafting guidelines for the introduction of FITs. Other financial incentives for renewable energy 
in the ASEAN-6 countries include tax exemptions for certain renewable energy technologies in 
Malaysia, the Philippines and Indonesia, capital costs grants in Thailand and R&D incentives in 
Singapore.  

Malaysia, Indonesia and Thailand have also introduced non-financial support mechanisms, 
including standard power purchase agreements (PPAs), preferential arrangements for small 
generators and information support. These initiatives help independent power producers enter 
the market more easily and reduce barriers specific to non-liberalised energy markets.  
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Table ES.1: Target and policy support for renewable energy in ASEAN-6 countries 

Indonesia Malaysia Philippines Singapore Thailand Vietnam
RE targets 
(quantitative 
objectives)

Not 
applicable

Financial incentives
Non-financial 
incentives  

Level of support

High
Medium
Low        

 
Note: RE = renewable energy. This ranking is based on a qualitative assessment of the policy support 
offered in the ASEAN-6 (a quantitative analysis was not possible in the absence of dedicated modelling). 
 
Source: IEA data and analysis. 

Prospects for renewables 

The focus of the potentials analysis is on the so-called medium-term (to 2030) “realisable 
potentials”. The realisable potential represents the maximum achievable potential for a specific 
technology, assuming that all barriers can be overcome and countries have effective policies in 
place. The advantage of a realisable potentials approach is that it reveals the maximum 
deployment possible over a certain time period assuming best policy practice (see Figure ES.1).3 
The realisable potential calculations for the individual RETs consider overall energy system 
constraints. They do not, however, reflect relative costs and, thus, do not deliver a least-cost 
technology mix.  

In the medium term to 2030, there is significant realisable potential for renewables in ASEAN-6 
countries covering nearly all renewable energy technologies for electricity, heating, and 
transport fuel production.4 

The total potential for renewable electricity (RES-E) in 2030, for example, is about 1.8 times the 
total 2007 electricity consumption in the region. The additional realisable potential in the 
ASEAN-6 countries could be as much as 12 times the current deployment of renewable 
electricity, especially for non-hydro sources. Among non-hydro renewables, significant 
contributors would be biomass, onshore wind, geothermal and solar photovoltaics (PV) 
(Figure ES.2). 

 

                                                                                 
3 A more detailed explanation is provided in Chapter 3 of the full report. 
4 The realisable potentials calculations are preliminary and will be finalised and presented in the 
forthcoming IEA publication Deploying Renewables: Worldwide Prospects and Challenges. 
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Figure ES.1: Metrics relating to renewable energy technology potentials 

Source: Adapted from Deploying Renewables: Principles for Effective Policies. 
 
Key point: In the long run, the realisable potential tends towards the technical potential. 

The realisable potential for renewable heating is equivalent to 18% of estimated heat demand 
in the ASEAN-6.5 The potential is largest from modern biomass installations,6 followed by solar 
thermal and geothermal heat potential.  

Domestically produced biofuels for transport have a realisable potential in 2030 which is 
equivalent to 17% of the ASEAN-6’s transport energy demand in 2007. This could make an 
important contribution to supporting rapid growth of the transport sector in the region, while 
helping to reduce CO2 emissions.  

The realisable potential for renewables is significantly larger than the penetration projected in 
the 450 scenario described in World Energy Outlook 2009. This demonstrates that the main 
factor hindering growth of renewables is not resource availability, but rather competition from 
less costly technology options, the prices of which do not adequately account for the external 
benefits of renewables. As explained in detail below, non-economic barriers can also make 
renewables more costly and less competitive against conventional energy technologies. 

Important socio-economic benefits of large-scale penetration of renewables include 
improvements in energy security and noteworthy reductions of air pollution and CO2 emissions, 
which would contribute to climate change mitigation These co-benefits are associated with high 
cost savings, although no uniform methodology exists to quantify these savings. 

 

                                                                                 
5 Total residual final energy demand is used as a proxy for heat demand in non-OECD countries using the 
equation: Residual final energy demand = Total final energy consumption (TFC) – Energy demand for 
electricity – Transport energy demand – Non-energy use – Residential traditional biomass for cooking. 
6 As opposed to the unsustainable use of traditional biomass. 

Barriers 
(non-economic)

AdditionalAdditional
realisablerealisable
potential potential 
(up to 2030)(up to 2030)

2000 2007 2020

Historical 
deployment 

Theoretical potential

En
er

gy
 g

en
er

at
io

n

Economic Potential
(without additional support)

Technical potential R&D

2030

Policy, 
Society

Achieved Achieved 
potential potential 
(2007)(2007)

Maximal 
time-path for 
penetration 
(Realisable 
Potential)

Long-term 
potential

(Total) Realisable potential 
up to 2030

2010



Deploying Renewables in Southeast Asia: Executive Summary – © OECD/IEA 2010 

Page | 7 

Figure ES.2: Total realisable potentials for RES-E in ASEAN-6 countries, by technology to 2030 

        TWh 

0

50

100

150

200

250

300

350

400

450
In

do
ne

si
a

M
al

ay
si

a

Ph
ili

pp
in

es

Si
ng

ap
or

e

Th
ai

la
nd

Vi
et

na
m

Wind offshore

Wind onshore

Tidal & wave energy

Solar thermal electricity

Photovoltaics

Hydropower

Geothermal electricity

Renewable Municipal Waste

Solid Biomass

Biogas

 
Source: IEA data and analysis.7 
 

Key point: The RES-E technologies with the potential to make major contributions in the 
medium-term to 2030 are primarily those which have already reached, or are close to market 
competitiveness. 

Deployment challenges for renewables in the ASEAN-6 

Important drivers for the deployment of renewables include increasing energy market 
liberalisation in most ASEAN countries, the introduction of favourable policy frameworks, and 
the rapidly improving economics of individual renewable energy technologies. The environment 
for investment and financing for renewables in ASEAN-6 countries has improved in recent years. 
However, current levels of renewable energy-related investment in the region fall far short of 
those required to achieve a low-carbon energy revolution. 

Substantial non-economic barriers, such as infrastructure and grid-related problems and 
regulatory and administrative hurdles, continue to be a major impediment to the deployment of 
renewables (Figure ES.3). These barriers can have high economic impacts by increasing the 
return on investment required by financiers, especially if their impact is primarily in the earlier 
investment-intensive project cycle phases. Investors are likely to require a high risk premium to 
accept the possibility of policy changes affecting renewable energy project development. 

                                                                                 
7 This analysis was supported by a research project for the IEA by the Energy Economics Group, Vienna 
University of Technology, Austria.  



Deploying Renewables in Southeast Asia: Executive Summary – © OECD/IEA 2010 

Page | 8

A recent survey of international investors in wind energy and solar PV generation found that 
they perceived the following risk factors as most relevant: legal security, negative policy 
changes affecting renewables, the main financial support scheme and total revenues received. 

A wide range of measures exist to help eliminate the non-economic barriers identified in the 
ASEAN-6 countries, but most require co-ordination among all major stakeholders. To unlock 
sufficient and well targeted investment in renewables, it is essential to implement effective and 
coherent renewable energy policies with a long-term strategic perspective. 

Figure ES.3: Ranking of non-economic barriers in selected ASEAN countries  

Complexity obtaining permits & legal appeal procedures

Complexity of regulatory/support framework for RES-E

High number of authorities involved

Invisibility of the full costs of electricity from non-RES

Grid access is not fully guaranteed

Costs of grid connection

Energy, esp. electricity, market structure

Unclear grid connection rules and/or pricing mechanisms

Lack of recognition for side-benefits of distributed generation

Perception of unrealistically high costs of RES-E

Asymmetrical availability of market information

Higher costs of connection for small-scale production

Lack of experience/trust among banks or investors

Lack of co-ordination between different authorities

Infrastructure barriers (remoteness)

1
5

1
4

1
3

1
2

1
1

1
0

9
8

7
6

5
4

3
2

1

Relevant Significant                          V.S.  
Legend:  
            Technical/infrastructure barriers 

            Administrative and regulatory barriers 

            Market barriers 

            Financing barriers 

            Socio-cultural barriers 

Note: Barriers are deemed Relevant, Significant or V.S. (very significant) based on survey results. 

Source: IEA analysis.8  
 

Key point: Technical/infrastructure barriers (including grid-related barriers) rank highest in 
obstacles identified in ASEAN countries, followed by administrative and market-related 
hurdles. 

 

                                                                                 
8 This analysis was supported by a research project for the IEA by Ecofys Germany. 



Deploying Renewables in Southeast Asia: Executive Summary – © OECD/IEA 2010 

Page | 9 

Another perceived challenge – specifically for large-scale expansion of biofuel production – is 
sustainability of the region’s biofuel industry, which is currently exclusively geared towards first-
generation biofuels. Concerns about land-use change and resulting greenhouse gas (GHG) 
emissions have led to scientific discussion on how to measure the impact of land-use change on 
the greenhouse-gas balance of biofuels. ASEAN-6 governments are beginning to engage in 
initiatives on developing and implementing sustainability criteria for biofuels.9 Criticism of some 
first-generation biofuel pathways has focused attention on the potential of so-called advanced 
and second-generation biofuels.10 To establish viable second-generation biofuel industries, 
ASEAN-6 governments need to strengthen framework conditions, including appropriate 
infrastructure, adequate skilled manpower and financing options. 

Conclusions and recommendations 

Key messages  

• The realisable potential for renewables is large across all the ASEAN-6 countries except 
Singapore, due to its small land area. The composition and relative weight of individual 
renewable energy technologies are similar in all six countries, with hydro, biomass, wind 
and solar PV contributing significant shares. Geothermal electricity and heat are 
concentrated in Indonesia and the Philippines. 

• The ASEAN-6 countries are diverse in terms of their renewables potentials when calculated 
on a per-capita or per-GDP basis. In absolute terms, Indonesia, for example, has the highest 
total realisable potential for renewables across all sectors; in per-capita terms, Malaysia has 
the largest renewable electricity potential; and Vietnam shows the highest potential for 
renewable electricity in terms of its level of economic development.  

• Some countries have above average per-capita potential levels relative to their population 
share; for example, Malaysia for renewable electricity and Singapore for renewable heat 
(especially solar thermal). Thus, these countries probably still have substantial opportunity 
to further exploit their realisable potential. 

• Countries such as Vietnam, which has low national income but relatively large realisable 
potential, may find it challenging to tap renewables potential through domestic efforts 
alone, partly because of the high cost of supporting development and deployment. 
Development assistance can play an effective role by supporting the implementation of 
coherent and comprehensive renewable energy policy frameworks and providing innovative 
co-financing options.   

• The level of achieved deployment influences the realisable potential over a specific time 
period. ASEAN-6 countries, for example, currently have lower deployment and thus, lower 
potential. The average realisable potential per capita to 2020 in countries belonging to the 
Organisation for Economic Co-operation and Development (OECD) exceeds that of the 
ASEAN-6 by a factor of over eight. The group of emerging economies of Brazil, Russia, India, 

                                                                                 
9 Key sustainability criteria being debated include minimum GHG emissions savings, definition of suitable 
land for biofuel cultivation and social standards. 
10 There are two different conversion pathways for second-generation biofuels: the thermo-chemical 
route, in which biomass is gasified to produce bio-Synthetical Natural Gas (SNG) or BTL-diesel (the latter 
via Fischer-Tropsch synthesis); and the bio-chemical route, in which enzymes or micro-organisms are used 
to convert cellulose and hemicellulose in the biomass to sugars, which are then fermented to produce 
ethanol.  
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China and South Africa (BRICS) has a per-capita realisable potential which is at least twice 
that of the ASEAN-6. This is because the OECD and BRICS economies, particularly the OECD 
economies, have more mature renewable energy markets which will experience more rapid 
development.  

• By contrast, the per-unit GDP potentials of the ASEAN-6 and OECD countries are quite 
similar. This indicates that, in terms of economic development, the ASEAN-6 countries are 
on average in a similar position to the OECD countries to exploit their renewable energy 
potential. However, the per-GDP potential for renewable electricity of the ASEAN-6 is less 
than half that of the BRICS. This is because, although they have similar per-capita GDP 
levels, the larger land area of the BRICS supports a larger overall deployment potential.  

• Targets are important indications of a country’s willingness and determination to tap its 
renewable energy potential. But an effective system of financial and non-financial 
incentives must also be in place to ensure appropriate conditions to exploit such potential. 
Both economic and non-economic barriers can skew the playing field against innovative 
renewable energy technologies, which require targeted support to help bring them into the 
energy market. 

• All ASEAN-6 countries except Singapore have introduced medium- to long-term renewable 
energy targets. However, the targets vary greatly in their quantitative objectives, time 
horizons and specificity. This difference can be explained to some extent by the countries’ 
different levels of economic development, but less so by population and resource 
potentials. Thailand and Malaysia have similar renewable electricity potential, but 
Thailand’s per-capita GDP level is half that of Malaysia. Nonetheless, Thailand has 
implemented much more ambitious targets and incentive mechanisms than Malaysia. 

• Several countries in the region have either not yet introduced incentives to support their 
national targets or have let such incentives languish at the drafting stage.  

Recommendations 

To achieve large-scale diffusion of renewables, Southeast Asia should:  

• Reduce as much as possible non-economic barriers to the diffusion of renewable energy. 
Non-economic barriers (such as administrative hurdles, grid access issues, persistent fossil 
fuel subsidies, and lack of information and training) continue to hinder the deployment of 
renewables in the ASEAN-6 countries. Reducing these barriers should be a key priority for 
policy makers – and thus, a focus of policy design and implementation – irrespective of the 
type of incentive scheme planned. 

• Remove distortionary subsidies for fossil fuel consumption and production. These 
subsidies often benefit more affluent segments of society rather than the poor. Removing 
them will help level the playing field so that renewable energy technologies can compete 
with other energy carriers. In this regard, it is critical to take into account all of the external 
benefits and costs of all energy technologies. 

• Ensure that renewable energy incentives do not shift a disproportionate share of the 
additional financial burden to the poorest households. Adapting policy support to national 
development objectives can help minimise impacts on wealth distribution; for example, a 
national renewable energy development fund can foster renewables by providing a support 
mechanism to supplement a regulated end-consumer tariff. 
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• Devise renewable energy policies that are predictable and consistent with the overall 
energy policy framework. Such measures ensure that potential investors have adequate 
confidence in the stability of the support system. A wide variety of incentive schemes exist 
for renewables; their effectiveness in fostering market uptake depends more on design and 
implementation than on the specific type of incentive.  

• Encourage off-grid applications of renewable energy to help advance electrification and 
socio-economic development objectives.  

• Promote sustainable production of biofuels by actively supporting strong sustainability 
criteria and certification schemes. 

• Establish platforms to exchange experience in developing and implementing renewable 
energy policy, and in reducing barriers to deployment of renewables. These could build on 
the ASEAN Plan of Action for Energy Co-operation or the APEC Energy Working Group.  

• Establish and evaluate harmonised market rules and incentives for renewables across the 
region, in step with the ongoing expansion of the ASEAN Power Grid.  

• Design renewable energy policies to complement climate change policies and to derive 
maximum benefit from climate change financing options. This will encourage sufficient 
investment flows and help meet climate, energy security and environmental objectives.  
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