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Foreword

Energy, for all societies, is a prerequisite for  socioeconomic progress. Sustainable 
Development Goal 7, which focuses on access to affordable, reliable, sustainable and 
modern energy for all, provides a guiding framework for evolving national energy systems 
in a way that can support a broad range of development objectives. Air quality and climate 
policies, better education, creating successful enterprises, addressing gender inequalities 
and building modern health systems are all areas where energy plays a central role. 

The ASEAN region offers many examples of successful, innovative approaches to 
advancing sustainable energy, and has growing importance within the global energy 
scene. Yet, energy inequality is still a reality for a share of the region’s population, limiting 
the ability of many citizens to participate in modern lifestyles and pursue productive 
activities. Current energy options are still having negative impacts to the health of 
people and climate. Energy continues to be wasted where efficient technologies and 
better practices could be applied to boost economic output and reduce the strain on 
rapidly expanding energy systems. 

“Resilience” is a theme that has grown in importance during the COVID-19 pandemic. The 
sudden shifts in how people live and work, and the subsequent changes in energy use 
patterns, have had ripple effects throughout the Asia-Pacific energy sector, exposing 
and deepening vulnerabilities at all levels. While the full impacts of the pandemic have 
yet to be fully assessed, it is clear that “business as usual” is not the best option for 
moving forward in a post-COVID-19 world. 

In the short term, economic recovery is paramount, but we must not lose sight of our 
commitments to achieving the Sustainable Development Goals and taking climate 
action. As the approach to strengthening and expanding the ASEAN region’s energy 
systems is reconsidered in the light of the pandemic, opportunities have arisen to build 
back in a greener, healthier and more equitable manner. Synergistic solutions present 
the greatest opportunities.

Our institutions stand ready to assist with supportive platforms for identifying the most 
effective solutions to shared challenges. We look forward to strengthening long-term 
cooperative efforts toward this objective. Together, we offer this report, which provides 
insights into where action is most needed and highlights regional examples of successful 
approaches. We hope this can support a decisive pivot towards a sustainable energy 
future for ASEAN.

Hongpeng Liu        Dr. Nuki Agya Utama
Director        Executive Director
Energy Division, ESCAP     ASEAN Centre for Energy
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Executive summary

The ASEAN region’s rapid economic growth, growing population, and pace 
of urbanization are driving a continuing rise in energy demand. Meeting 
this rising demand is placing pressure on energy systems and challenging 
policymakers to meet energy needs while balancing commitments to 
global, regional and national agendas on climate change and sustainable 
energy. Decisive action by the region’s policymakers is needed in order to 
transition and expand energy systems to sustainably and equitably deliver 
modern energy services, and to stimulate socioeconomic development. 
The urgency of the sustainable energy transition has only become more 
pressing in light of the recent setbacks that nations have experienced due 
to the Covid-19 pandemic. Tracking the region’s progress toward achieving 
targets under Sustainable Development Goal 7 (SDG 7) in the areas of 
ensuring universal access to electricity and clean cooking, increasing 
the renewable energy share of the energy mix, and accelerating energy 
efficiency serves to illuminate the trends and challenges leading up to 2030. 

Across all areas, progress is evident. Several ASEAN countries have achieved 
100% electrification, while clean cooking technology and supply chains 
are being actively developed to phase out the use of polluting household 
solid fuels. Renewable energy installations and production are on a strong 
upward trend, increasing their share of the energy mix. The energy required 
to produce each United States dollar of GDP is falling as energy efficiency is 
being enhanced in industrial, construction and transport sectors, and the 
region’s energy intensity remains among the world’s lowest. 

However, national advancements in these areas are highly varied, and the 
rates of progress are too slow in many cases to fully realize the 2030 vision. 
Twenty-nine million people lack access to electricity, many located in “last 
mile” communities in rural areas and island communities, while the quality of 
service delivery needs improvement even within nations that have achieved 
universal electrification. The household transition from traditional solid biomass 
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to modern cooking fuels and technology remains the most neglected theme 
within the sustainable energy agenda, at the cost of hundreds of thousands 
of lives annually. Some 219 million people still cook with solid biofuels such 
as wood and charcoal, which emit harmful pollutants to which women 
and children and are more likely to be exposed. Without a significant push, 
universal access to clean cooking is unlikely to be achieved. If the global 
climate objective of limiting temperature rise is to be realized, the share 
of renewable energy in power systems must expand more rapidly, while 
greater energy efficiency measures must be introduced to further reduce 
future energy demand growth. If ASEAN is to support the achievement of 
the SDG 7 target to double the rate of energy intensity improvement, much 
more aggressive measures are needed than the path set by current policies. 
Enabling all of these SDG 7 objectives is investment in clean energy, which is 
falling well short of required levels. More work is needed to meet the challenges 
of rapidly evolving energy markets, including comprehensive planning and 
robust policy and regulatory frameworks that reduce investment risks and 
support the building of sustainable, equitable, and resilient energy systems.

Alongside the many challenges faced by the region, are significant 
opportunities. The ASEAN Member States are highly diverse in terms of 
economic, geographic and social situations, which influence their pathways 
towards a sustainable energy transition. However, they have joined together 
under the ASEAN platform, and have set a global example for regional 
cooperation with shared objectives to advance the sustainable energy 
agenda. Many of the strategies and tools needed to advance sustainable 
energy already exists within the region and can serve as learning examples to 
regional economies. In support of knowledge-sharing among Member States, 
this publication not only provides an overview of progress towards global 
SDG 7 targets and regional targets under the ASEAN framework, but also 
offers a country-by-country review of efforts under each of the major themes.
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In September 2015, United Nations Member States adopted 
a comprehensive global development agenda, Transforming 
Our World: The 2030 Agenda for Sustainable Development, more 
commonly referred to as the Sustainable Development Goals 
(SDGs). The SDGs offer a platform for global partnership and 
national action under a shared blueprint for people, planet and 
prosperity. Energy was introduced into the agenda under SDG 7, 
which seeks to “ensure access to affordable, reliable, sustainable 
and modern energy for all” and outlines three targets in the 
areas of energy access, renewable energy and energy efficiency 
(outlined in box 1). 

Energy is referred to as the “golden thread” connecting economic, 
social and environmental realms. The choice of energy resources, 
and their extraction, conversion, distribution and consumption, 
has both positive and negative influences on the achievement of 
SDG 7, as well as each of the other SDGs (McCollum et al., 2018). 
For example, energy is an input to most livelihoods, which lifts 
people from poverty (SDG 1). Schools, computers and equipment 
supporting education (SDG 4) require energy, as do medical 
facilities assisting in health and well-being (SDG 3). Sustainable 
cities and communities (SDG 11) are powered by energy, and 
are subject to the negative health impacts of its use in the form 
of air pollution (Goal 3). Hunger (SDG 2) may be exacerbated 
if, for example, fisheries, due to the development of power 
generation facilities. Progress on climate change (SDG 13) can 
be slowed or accelerated due to the carbon-intensity of chosen 
energy resources. As Governments, businesses, civil society and 
individuals look towards achievement of SDG 7 energy targets, 
the interwoven nature of the SDGs requires holistic thinking and 
interdisciplinary approaches. 

The energy sector is a major contributor of global greenhouse 
gas emissions that are warming the planet. National decisions to 
employ low-emission resources, or to continue to expand the use 
of carbon-intensive options, have direct impacts on the prospects 
for limiting global temperature rise. The same year that the SDGs 
were established, Parties to the UNFCCC reached a landmark 

Box_1 SDG 7: ENSURE 
ACCESS TO AFFORDABLE, 
RELIABLE, SUSTAINABLE AND 
MODERN ENERGY FOR ALL
 ■ 7.1 By 2030, ensure universal 

access to affordable, reliable 
and modern energy services.

 ■ 7.2 By 2030, increase 
substantially the share of 
renewable energy in the global 
energy mix.

 ■ 7.3 By 2030, double the global 
rate of improvement in energy 
efficiency.

1 Introduction 

The global 
development agenda 
and sustainable 
energy



decision with the Paris Agreement, and nearly 
all Parties have since ratified the Agreement, 
including all 10 members of the Association of 
Southeast Asian Nations (ASEAN), and have 
expressed support for limiting warming to 1.5 
to 2 degrees Celsius above pre-industrial levels. 
Individual nations have developed Nationally 
Determined Contributions (NDCs) outlining 
intended actions to limit or lower emissions. 
Within the NDCs, the close linkages between 
energy and climate are apparent through the 
numerous national energy sector actions and 
targets identified by nations for contributing to 
the global agenda. 

The ASEAN energy situation 

ASEAN, which is a regional intergovernmental 
organization that promotes governmental 
and economic cooperation, comprises Brunei 
Darussalam, Cambodia, Indonesia, the Lao 
People’s Democratic Republic, Malaysia, 
Myanmar, the Philippines, Singapore, Thailand 
and Viet Nam. The institutional framework 
of ASEAN joins together distinct and diverse 
national situations in terms of geographic 
characteristics, socioeconomic development 
and economic structures. It has a combined 

population of approximately 661 million,1 and a 
regional economic growth rate that has remained 
consistently above the global average, making it 
an emerging global economic powerhouse and 
a centre for rising energy consumption.

Energy has underpinned the region’s 
development. Its use has supported 
socioeconomic development, and is highly 
coupled with progress, as can be seen in 
measures such as the Human Development 
Index (HDI) (figure 1). HDI is a summary 
measure of national achievement in the areas 
of population health, education and standard 
of living, measured by life expectancy, mean 
years of schooling and gross national income 
per capita. Higher rankings suggest a greater 
level of development progress that benefits 
national populations.

In line with development gains, the demand for 
energy has steeply risen in ASEAN, increasing 
by nearly 80% between 2000 and 2017. Fossil 
fuels provide the foundation of the region’s 
energy mix (figure 2). Since the early 1990s, oil 
has continually held the largest share within 
the primarily energy supply, largely fuelling 
the region’s transport sector, although also 

1 ESCAP, based on United Nations World Population Prospects.

Energy use and human development are highly coupled in the ASEAN region.

Figure_1 PER CAPITA ENERGY CONSUMPTION, 2017, AND HUMAN DEVELOPMENT INDEX, 2018
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contributing to power generation. Natural gas 
plays a key role in the power sector of several 
ASEAN nations. New coal power capacity has 
risen in recent years, making coal the fastest-
growing fossil fuel in the regional energy mix. 
Renewable energy in the region continues to 
be comprised primarily of traditional biomass 
used for heating and cooking. Among modern 
renewables, hydropower provides the bulk share 
and continues to expand, while geothermal 
and biomass have long been utilized in several 
contexts. The greatest movement, however, is 
in solar and wind power, which have emerged 
from virtual non-existence in the early 2000s 
to beginning to make significant contributions 
to the power supply within several ASEAN 
members. 

While the average GDP per capita in the ASEAN 
region has risen from approximately $2,300 in 
2000 to $4,300 in 2017, during this timeframe 
many of the region’s cities have had to grapple 
with the effects of poor air quality, to which 
the combustion of fossil fuels is the main 
contributor (Lee. et al.; UNEP, 20017). With the 

exception of Brunei Darussalam, between 90% 
and 100% of the population in the ASEAN region 
are exposed to air pollution levels exceeding 
World Health Organization (WHO) guidelines. 
In 2016, WHO estimated nearly 255,000 deaths 
were attributable to ambient air pollution in 
ASEAN countries. 

At the same time, annual per capita CO2 emissions 
from fuel combustion have increased from 1.3 
tons of CO2 equivalent in 2000 to 2.1 tons in 2017 
(figure 3), reflecting the dual effects of rising per 
capita energy use and the reliance on carbon-
intensive energy resources. The International 
Energy Agency (IEA) estimates that, based on 
stated policies, the growing carbon intensity of 
power generation in the region – a trend that 
tracks expanding coal reliance – will increase the 
power sector’s global share of energy-related 
carbon emissions from 42% today to nearly half 
of emissions in 2040 (IEA, 2019b). ASEAN nations 
have pledged to contribute to the fight against 
climate change through their NDCs, but carbon-
intensive energy choices have continued, with 
signs of a significant pivot towards low-carbon 
options emerging only recently.

Fossil fuels are the foundation of the energy mix, while traditional biomass comprises the bulk of renewable 
energy.

Figure_2 PRIMARY ENERGY SUPPLY BY PRODUCT IN ASEAN, 1990-2017
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Several countries still consider coal power 
plants an important option for adding new 
generation capacity. However, as health and 
environmental concerns are growing, policies 
have been put in place to limit installations to 
cleaner technologies. In addition, as renewables 
such as solar and wind become cost competitive 
with coal, they are increasingly being looked to 
in order to supplant coal projects.

In the face of the recent coronavirus pandemic, 
policymakers are re-examining energy 
development plans in the light of “new normals.” 
The pandemic has introduced economic 
uncertainties, and with sudden reduced energy 
demand, disrupted supply chains and project 
delays, matters of energy security, financial 
stability and system flexibility have been brought 
to the forefront. Although hardships are being 
felt within the energy sector, an opportunity 
has emerged to focus greater attention in 
key areas that support meeting overarching 
development targets, while also increasing the 
energy sector’s sustainability and resilience. 
Fully capitalizing on the potential benefits of 
energy use, while maintaining a long-term 
development view, means addressing a number 
of challenges related to disparities in energy 
resource distribution and availability, untapped 

clean energy potentials, and achieving higher 
social and economic values from the use of 
energy. 

The targets of SDG 7 offer a means of tracking 
progress towards sustainability in the energy 
sector in terms of the share of populations that 
have access to electricity and which rely on (a) 
clean cooking fuels and technologies (clean 
cooking), (b) the contribution of renewables 
within the energy mix and (c) the amount of 
energy used to produce economic value. 

ASEAN regional goal-setting frameworks reflect 
these global SDG targets while also considering 
regional and national contexts. The ASEAN Plan 
of Action for Energy Cooperation’s (APAEC) 
current guiding framework, APAEC 2016-2025, 
employs the strategic theme of “Enhancing 
energy connectivity and market integration in 
ASEAN to achieve energy security, accessibility, 
affordability and sustainability for all”. Phase I 
of APAEC 2016-2025, which will conclude in 
2020, has resulted in a number of significant 
achievements for the energy sector. In some 
respects, regional ambitions under APAEC can 
be considered as being more concrete, and 
even extending beyond those established at 
the global level. While SDG 7 looks to “increase 

The carbon intensity of the energy mix is rising in several ASEAN nations.

Figure_3 CARBON INTENSITY OF THE ENERGY MIX

to
ne

s 
CO

2 p
er

 to
e

3.0

2.5

2.0

1.5

1.0

0.5

0
Brunei 

Darussalam
Cambodia Indonesia Malaysia Myanmar Philippines Singapore Thailand Viet Nam

 2000  2010  2017

Source: International Energy Agency

R
e

g
io

n
a

l E
n

e
rg

y 
Tr

e
n

d
s 

Re
p

o
rt

 2
02

0 
  |

   
Tr

a
c

ki
n

g
 S

D
G

 7
 in

 th
e

 A
SE

A
N

 R
e

g
io

n
4



substantially” the share of renewables, the 
aspirational APAEC target is to realize 23% 
renewables in the ASEAN primary energy mix 
by 2025. While this regional target is unlikely 
to be met, it has set the stage for collective 
action and influenced the direction of national 
decision-making. Under the forthcoming APAEC 
Phase II, the region is looking to deepen efforts 
to address the gaps and challenges in achieving 
the renewable energy target. 

In terms of energy efficiency, SDG 7 has set forth 
a global target for improving energy intensity, 
while APAEC established the goal to reduce 
regional energy intensity by 20% in 2020 as a 
medium-term target, and 30% as a long-term 
target in 2025, based on the 2005 level. The 
region easily achieved its 2020 target several 
years early and is now positioned to raise the bar 
with the possibility of a more ambitious energy 
intensity reduction target to be introduced under 
APAEC Phase II.

Overview and highlights of 
ASEAN’s progress towards the 
SDG 7 targets

While progress is clearly evident in expanding 
access to electricity and clean cooking, growing 
the renewable energy share, and introducing 
energy efficiency across sectors, an analysis 
of ASEAN’s progress toward achieving targets 
under SDG 7 shows a mixed picture.

Electrification has steadily progressed, with 
95.5% of the region’s population having access 
to an electrical connection in 2018, up from 
79.3% in 2000. This regional improvement is 
the result of significant progress in a number 
of countries, but particularly in Cambodia and 
the Lao People’s Democratic Republic where 
national grid extensions have driven progress, 
while off-grid solutions have also provided major 
contributions. Rural areas continue to be the 

most disadvantaged and challenging to reach, 
with 26.4 million people still without power 
services in 2018, in contrast to 2.7 million in 
urban areas. The distribution of populations 
across the difficult geographic features of the 
region, including remote mountains and island 
archipelagos, make “last mile” communities 
a particular challenge that can lie outside of 
the reach of national grids, and therefore are 
being provided energy services through off-grid 
solutions. Innovative models for these areas 
continue to emerge, and the region looks largely 
on track for achieving universal electrification.

On the other hand, movement in expanding 
access to clean cooking fuels and technologies 
is slow, with the 2018 regional rate of access 
standing at 66.5%, and a pace of improvement 
unlikely to meet the 2030 target of universal 
access. In this area, Indonesia and Viet Nam have 
demonstrated rapid progress, but the challenge 
remains large and inadequately addressed by 
most nations, leaving an estimated 219 million 
people exposed to harmful household smoke.

Modern renewable energy (which excludes 
traditional biomass used in households for 
cooking and heating) is on the rise; it held a 
11.5% share of final energy consumption in 2017, 
up from 9.4% in 2000. ASEAN policymakers have 
demonstrated leadership and ambition in this 
area, establishing a regional target of reaching 
23% modern renewables in the primary energy 
mix by 2025. While progress towards that goal is 
being made, and with 2019 marking the largest 
renewable energy capacity additions yet, current 
outlooks suggest it is unlikely to be achieved.

Efforts to increase the share of renewables in the 
energy mix are yielding positive results in a few 
countries, particularly from added hydropower 
capacity, but also solar and wind. These 
technologies are also being rapidly deployed 
in ever-larger installations in increasingly 
innovative applications such as floating solar 
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and off-shore wind. With this progress, solar and 
wind are just beginning to enter power systems 
with significant shares. In 2017, solar and wind 
energy in Thailand ramped up rapidly to reach 
3% of the nation’s electricity generation, while 
the Philippines held the region’s second-largest 
share at 2.4%. However, counter-balancing this 
progress is coal, which remains king, and which 
in 2017 reached its highest-ever share of the 
region’s power production at 38.2%.

In the transport sector, headway is being made 
in the form of biofuels, with several nations 
introducing biodiesel and ethanol into their 
fuel mixes at increasing ratios. B30 biodiesel, 
containing 30% palm oil-based biofuel, is already 
supplied at pumps in Indonesia, while production 
and testing of 100% biofuel is underway. In 
Thailand, with a 20% ethanol gasoline mix being 
rolled out as a standard offering at pumps across 
the nation. 

Energy efficiency, as measured by energy 
intensity continues to improve, with less energy 
being used to generate more economic value. 
In 2017, energy intensity continued its recent 
improvement trend, dropping to 3.9 megajoules 
per 2011 PPP $, down from 5.3 in 2000. At the 
same time, the ASEAN region, compared to the 
global average (4.9 MJ per 2011 PPP $ in 2017) 
and other regions, has maintained relatively low 
energy intensity. The energy intensity impact 
from the economic downturn of the Covid-19 
pandemic has yet to be seen, but the shutdown 
of industries across the region – which has 
lowered both energy demand and economic 
output – are likely to have an impact, at least 
in the short term, on the energy intensity trend. 

Policymakers have already demonstrated a 
commitment to energy efficiency through 
regional cooperation, setting and surpassing 
their own 2020 regional target to reduce energy 
intensity by 20%, and are well on their way to 
achieving a targeted 30% by 2025, based on 

2005 levels. However, the ASEAN targets do little 
to improve on the region’s long-term baseline 
trend, leaving room for increased ambition, 
particularly in the present pandemic recovery 
scenario where clean energy options could 
offer additional environmental and job creation 
benefits over business-as-usual.

ASEAN is looking to increase the reduction 
target moving forward; however, even with an 
accelerated approach, the ASEAN region will 
be challenged to match the pace of progress 
needed to support achievement of the global 
energy intensity reduction target due to the 
region’s already low energy intensity. SDG 7 
has presented a global target of doubling the 
rate of global energy intensity improvement, 
requiring an average rate of improvement of 
2.6% between 2010 and 2030. Between 2010 
and 2017, the global pace of progress was slow 
at 2.2%, and in ASEAN even slower at 1.8%. If 
the SDG 7 target is to be reached, significantly 
more efforts are needed across sectors to lower 
energy consumption while building economic 
productivity.

Objectives of this report

The aim of this report is to review the ambitions and 
progress of the ASEAN region and its individual 
Member States in relation to the achievement 
of the SDG 7 sustainable energy objectives, 
together with the remaining challenges to be 
overcome. An overview of regional progress 
against the various targets is provided for each 
of the chapters on electrification, clean cooking, 
renewable energy and energy efficiency. In 
each chapter, a country-by-country review is 
also provided, allowing for a deeper look into 
national efforts.

While the full impact of the coronavirus pandemic 
and the subsequent economic decline has yet 
to be fully seen – and which could potentially 
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lead to significant shifts in national or regional 
strategies within the energy sector – key lessons 
learnt from the region that have the potential to 

inform and improve decision-making efforts in 
today’s shifting world are underscored. 
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Good progress has 
been made toward 
achieving universal 
access to electricity, 
though although rural 
areas still lag behind

A. Regional status

Electricity is fundamental to socioeconomic development as an 
important input to modern lifestyles, livelihoods, education, and 
health. Access to electricity is essential for improving access 
to health services – electrified health facilities produce better 
outcomes through their access to lighting, modern medical 
equipment, and the safe storage of vaccines. Households in the 
ASEAN region are increasingly dependent on access to electricity 
to provide such services as lighting, to operate appliances, and 
power electronics. Access to information through media and 
communications technologies is made possible only with electricity, 
and in most countries of the region, mobile phone subscriptions 
outnumber people. And household cooling represents one of the 
fastest growing demands on the power supply. The effect of new 
technologies and the continued electrification of end uses can be 
seen in the more than doubling of household energy use since 2000. 

As governments work to grow their economies and meet myriad 
social and environmental objectives, the provision of electricity 
is among the fundamental services that enable progress. In 2018, 
95.5 % of the region’s population had access to electricity, up from 
79.3% in 2000, though an access gap remains between urban 
and rural populations (figure 4). During that timeframe, despite 
population growth of nearly 25%, the number of people without 
access to electricity was reduced by more than 70% from 108 
million to 29 million (figure 5), due in large part to the extension 
of services to rural areas. 

The improvement in access to electricity is the result of many 
aggressive efforts across the region’s economies to increase 
power supply and expand distribution through national grids 
and off-grid solutions. Between 2000 and 2010, Thailand, Viet 
Nam and Malaysia achieved universal access, while Indonesia 

2 Electrification
Target 7.1: By 2030, ensure universal access to affordable, reliable and modern 
energy services.

Indicator 7.1.1: The proportion of population with access to electricity.
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approached the target. Most dramatic has been 
the progress made in Cambodia, where the 
access rate jumped from just 17% in 2000 to 
92% in 2018. Over the same period, the Lao 
PDR raised its electrification rate from 43% to 
98%, while steady progress was also made in 
Myanmar and the Philippines (figure 6). National 
grid expansions have driven the larger trend, 
while falling costs for renewable, energy-based 
mini-grids and standalone systems, combined 

with growing regional technical capacities, 
have made off-grid solutions increasingly viable 
options for difficult-to-reach areas. 

The population of people without electricity 
access is concentrated in five economies 
(figure 7). Of the more than 29 million people 
in the ASEAN region who lack basic energy 
services, 26 million are located in rural areas. The 
urban-rural gap is significant across economies, 

Steady progress toward universal access to electricity is being made, although an urban-rural gap remains.

Figure_4 PERCENTAGE POPULATION WITH ACCESS TO ELECTRICITY IN THE ASEAN REGION, 2000-2018
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The number of people without access to electricity has steadily declined, even though populations have 
increased by nearly 25%.

Figure_5 NUMBER OF PEOPLE WITHOUT ACCESS TO ELECTRICITY IN ASEAN, 2000-2018 (MILLIONS)
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and is most acute in Myanmar where nearly half 
of the rural population is without basic energy 
services. The Philippines and Indonesia have 
small communities dispersed across archipelago 
geographies, while mountainous regions in 
Cambodia and Lao PDR are the most challenging 
to reach.

Box_2 MEASURING ACCESS TO ELECTRICITY
In order to capture the status of electrification, data are 
collected from utilities and national household surveys. 
Survey types include national censuses, Demographic and 
Health Surveys (DHS) and Living Standards Measurement 
Surveys (LSMS), Multi-Indicator Cluster Surveys (MICS), 
the World Health Survey (WHS), other nationally developed 
and implemented surveys, and various government 
agencies (for example, ministries of energy and utilities). 
However, for many countries, these surveys are not 
completed at regular or frequent intervals. Therefore, 
modelling approaches have been applied to fill in missing 
data points. Although not perfect, the models represent 
the most robust methodology available to produce 
comparable, standardized statistics based on existing 
data inputs. It should be noted, however, that SDG figures 
on energy access, due to the methodology applied, may 
differ from data produced by national statistical offices or 
international institutions.

The rate of progress toward universal access has been rapid in a number of economies.

Figure_6 PERCENTAGE OF POPULATION WITH ACCESS TO ELECTRICITY IN ASEAN
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Myanmar faces the largest challenge in achieving universal access to electricity.

Figure_7 DISTRIBUTION OF ASEAN POPULATION WITHOUT ACCESS TO ELECTRICITY, 2018
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Achieving universal access is 
largely on-track for 2030, driven by 
targets, policies and programmes

The ASEAN region is largely on-track to achieve 
universal access to electricity by 2030. ASEAN 
Centre for Energy (ACE) projections suggest that 
only Cambodia faces challenges in achieving this 
goal (figure 8). Based on the Government’s most 
recent power development plan, it is projected 
that Cambodia will reach 100% electrification 
only after 2030. Inadequacies within the national 
power transmission infrastructure, as indicated 
by considerable transmission and distribution 
losses amounting to 15.8% of the electricity 
supply in 2015, present the largest barrier 
to electrification. As part of broader efforts 
to improve the quality of access in concert 
with increasing the electrification ratio, the 
Government plans to reduce losses to 8% by 
2030.

Access to electricity has received strong policy 
attention across the region as a foundation 
for realizing a broad range of socioeconomic 
objectives. Several economies from early stages 
established clear national electrification goals. 
Indonesia and Malaysia have successfully 
progressed towards their 2020 universal access 

targets, while all those that have yet to achieve 
universal access are working towards their 
own targets (table 1). In a number of cases, 
electrification rates were achieved earlier than 
originally targeted and were updated to reflect 
increased ambitions. 

In general, progress has been rapid in the region 
due to the importance that Governments have 
placed on building the necessary institutional 
frameworks and programmes for implementation, 
even though the pathways to universal access 
are varied. While some Governments have 
implemented the entirety of the national 
electrification effort, often with donor support, 
others have looked to the private sector and 
communities to play a role, particularly in remote 
areas.

Master planning defining areas and timelines 
for grid extension, and coordination between 
multiple agencies responsible for energy 
access, supports effective electrification 
efforts. Experience from the region has 
demonstrated this. Outlining on-grid and off-
grid electrification plans creates predictability, 
enabling investments to be better prioritized 
and financial support directed to areas most in 
need. Strong standards and regulations support 

ASEAN countries will close in on universal access to electricity by 2030.

Figure_8 PERCENTAGE POPULATION WITH ACCESS TO ELECTRICITY, AEO6 ATS SCENARIO

%
 T

ot
al

 p
op

ul
at

io
n

100

80

60

40

20

0
2005 2010 2015 2020 2025 2030 2035 2040

 Brunei Darussalam  Cambodia  Indonesia  Lao PDR  Malaysia
 Myanmar  Philippines  Singapore  Thailand  Viet Nam

Source: ACE, 2020
Note: The AEO6 ASEAN Target Scenario (ATS) projects the future development of ASEAN energy systems if member States fully achieve their national energy efficiency and renewable 
energy targets, as well as their NDC commitments.

2 
El

e
c

tr
ifi

c
a

tio
n

11



project delivery for predictable development 
outcomes, while also strengthening the overall 
market allowing sector-wide, rather than one-
off project or ad-hoc programme approaches. 
In cases where policies or planning have been 
weak, progress in electrification has been slower.

Electrification targets set the path for 
electrification efforts.

B. Electrification 
challenges and 
opportunities 

The multiple dimensions of energy 
access require strengthening

It must be acknowledged that the electrification 
rate is a binary measure – a household has 
electricity, or it does not – and provides only a 
limited understanding of energy access. Even 
with a high level of precision, the measure fails 
to capture other aspects of energy access such 
as quantity, reliability, affordability, or the utility 
that results from the provision of access. In fact, 
while a number of economies have achieved 

Electrification targets set the path for electrification efforts. 

Table_1 SELECTED ELECTRIFICATION TARGETS

Target Document

Cambodia  ■ By 2020, all the villages will have electricity supply of 
some type; by 2030, at least 70% of households will 
have access to grid-quality electricity. 

 ■ By 2020, all villages will have access to electricity 
supplied by the national grid and other sources. 

 ■ By 2030, 95% of households will be electrified. 

 ■ Programme for the Development of Rural Electrification 
of Department of Rural Electrification Fund Electricité 
du Cambodge (REF) 2017-2018.

 ■ National Strategic Development Plan 2014-2018.
 ■ Cambodia Basic Energy Plan.

Indonesia  ■  “Close on” 100% electrification in 2020. 
 ■ Electrification ratio to reach 96.6% in 2019. 
 ■ Electrification ratio to near 100% by 2020.

 ■ Government Regulation Number 79/2014. Concerning 
the National Energy Policy (2014).

 ■ Presidential Regulation No. 59, 2017.
 ■ Presidential Regulation No.22, 2017.

Lao PDR  ■ 95% household electrification by 2020.  ■ The eighth Five-Year National Socioeconomic 
Development Plan (2016-2020).

Malaysia  ■ By 2020, 99.9% of households will have electricity 
supply in Peninsular Malaysia, Sabah, and Sarawak.

 ■ Eleventh Malaysia Plan 2016-2020.

Myanmar  ■ Achieve 45% by 2020; 60% by 2025; 100% by 2030.  ■ National Energy Policy 2014.

Philippines  ■ “Total household electrification by 2022”.  ■ Philippine Development Plan 2017-2022.

Viet Nam  ■ Most of rural households will have access to and utilize 
electricity by 2020.

 ■ For off-grid areas, 100% electrification by 2040.

 ■ Decision 428 / QD-TTg: Approval of the Revised 
National Power Development Master Plan for 2011-
2020 with the Vision to 2030, Decision No. 2081 QD-
TTg on the Approval of Electricity Supply Programme 
for Rural, Mountains area and the Islands, 2013-2020.

 ■ Philippine Energy Plan 2017-2040.
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universal access, much room for improvement 
exists in increasing the quality of supply in terms 
of interruptions and voltage surges. According to 
the World Economic Forum, only Singapore ranks 
100% in terms of the quality of the electricity 
supply (figure 9). In the cases of Cambodia, 
the Lao PDR and Myanmar, power systems 
experience frequent and sustained service 
disruptions (figure 9). As economies connect an 

increasing share of their populations, attention 
must also turn toward these and other factors 
that have an impact on how populations access 
and benefit from electricity services. 

In the ASEAN region, populations in urban 
centres are likely to have access to better quality 
energy services, whereas rural populations 
may be subjected more to limited or frequently 

The quality of the electricity supply can be improved in many countries, including those with universal 
access. 

Figure_9 ACCESS TO ELECTRICITY AND THE QUALITY OF SUPPLY

%
 p

op
ul

at
io

n 
w

ith
 

ac
ce

ss
 to

 e
le

ct
ric

ity

100 100

Qu
al

ity
 o

f e
le

ct
ric

ity
 

su
pp

ly,
 %

 o
ut

pu
t

80 98

60 96

40 94

20 92

0 90

Br
un

ei
 

Da
ru

ss
al

am

Si
ng

ap
or

e

Th
ai

la
nd

Vi
et

 N
am

M
al

ay
si

a

In
do

ne
si

a

La
o 

PD
R

Ph
ilip

pi
ne

s

Ca
m

bo
di

a

M
ya

nm
ar

 Percentage of population with access to electricity  Quality of electricity

Source: World Bank; World Economic Forum, Global Competitiveness Index 2019
Note: Quality of supply is measured in terms of electric power transmission and distribution losses as a percentage of domestic supply. Quality of electricity supply data is unavailable 
for Myanmar.

90.6

94.7 94.2 94.7
93.5

97.0
98.1 98.2

100

The frequency and duration of power interruptions are a major factor determining the quality of energy 
access.

Figure_10 FREQUENCY AND DURATION OF POWER INTERRUPTIONS, 2019 

Nu
m

be
r

35

30

25

20

15

10

5

0
Brunei 

Darussalam
Cambodia Indonesia Lao PDR Malaysia Myanmar Philippines Singapore Thailand Viet Nam

 System average interuption frequency index (SAIFI)  System average interruption duration index (SAIDI)

Source: World Bank Doing Business 2020
Note: The SAIFI index is the number of interruptions for the average customer served per year, while the SAIDI index is the total duration of interruptions for the average customer 
measured in hours per year. Both indexes are measured in the largest business city of each economy, and outages may be more frequent or extended in other parts of the country.

0.3 0.4

15.4

20.8

0.3 0.4

22.7

4.0
0.5 0.5

26.4
30.3

2.2 3.6
0.1 0.1 0.7 0.4 1.6 2.1

2 
El

e
c

tr
ifi

c
a

tio
n

13



disrupted service. Poor power grid reliability 
limits the socioeconomic benefits of energy 
services, yet several countries – even in their 
urban centres – experience frequent and 
extended power outages. For populations 
served by off-grid systems, power may be further 
limited in quantity, can be subject seasonal 
fluctuations, or be vulnerable to fuel availability. 
As nations progress towards universal access, 
increased attention is being paid to facets of 
access beyond the physical connection to the 
provision of energy services that address the 
multiple facets of energy access, particularly 
reliability and affordability. 

Recognizing the l imitations of the 
current measurement of electrification, a 
multidimensional approach was introduced 
by the Energy Sector Management Assistance 
Programme (ESMAP) under the Sustainable 
Energy for All (SE4ALL) initiative in 2013, in 
consultation with multiple development 
partners.2 The Multi-Tier Framework outlines 
levels of access ranging from Tier 0 (considered 
to be no access, with less than four hours of 
electricity per day or less than one hour in 

2 For more information on the multi-tier framework, see Bhatia and 
Angelou, 2015. Beyond Connections: Energy Access Redefined. 
ESMAP Technical Report,008/15. World Bank, Washington, 
D.C. Available at https://openknowledge.worldbank.org/
handle/10986/24368

Access to electricity must consider levels of access across numerous features. 

Table_2 MULTI-TIER MATRIX FOR MEASURING ACCESS TO HOUSEHOLD ELECTRICITY SUPPLY

Tier 0 Tier 1 Tier 2 Tier 3 Tier 4 Tier 5

At
tri

bu
te

s

1. Peak 
capacity

Power 
capacity 
ratings (in W 
or daily Wh)

Min 3W Min 50W Min 200W Min 800W Min 2kW

Min 12Wh Min 200Wh Min 1.0kWh Min 3.4kWh Min 8.2kWh

QR services Lighting of 
1,000 lmhr/
day

Electrical lighting, 
air circulation, 
television, and 
phone charging 
are possible

2. Availability 
(duration)

Hours per day Min 4hrs Min 4hrs Min 8hrs Min 16hrs Min 23hrs

Hours per 
evening

Min 1hr Min 2hrs Min 3hrs Min 4hrs Min 4hrs

3. Reliability Max 14 
disruptions per 
week

Max 3 
disruptions per 
week of total 
duration <2hrs

4. Quality Voltage problems do not affect the 
use of desired appliances

5. Affordability Cost of standard consumption package of 365 kWh/
year <5% of household income

6. Legality Bill is paid to the utility, pre-
paid card seller, or authorized 
representative

7. Health and 
safety

Absence of past accidents and 
perception of high risk in the future

Source: Bhatia and Angelou, 2015.
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the evening) to Tier 5 (high capacity, largely 
uninterrupted access) that take into account 
seven attributes of the power supply at the 
household level (table 2). Data according to 
the tiered approach is still highly limited as the 
household surveys that capture this information 
have yet to be widely performed. However, two 
surveys utilizing the tiered framework conducted 
in Cambodia and Myanmar demonstrate how 
the electrification rate does not provide a 
comprehensive measure of access. 

A 2017 survey in Cambodia revealed that the 
largest share of people with access fell into Tier 
3 with the most significant barrier to advancing 
to higher tiers being reliability of the energy 
supply (Dave, et al., 2018). In Myanmar, according 
a survey that same year, 38.6% of surveyed 
households were connected to the national grid, 
the majority of which had Tier 4 or 5 access. In 
contrast, 48% of surveyed households obtained 
their electricity through off-grid options, and 
overwhelmingly fell into Tier 0, 1 and 2. In this 
context, affordability was a major barrier. (Koo 
et al., 2019). 

As more data becomes available that measures 
the various dimensions of electrification 
outlined under the Multi-Tiered Framework, 
the tiered levels of access can be expected to 
become increasingly important in forthcoming 
assessments of energy access. National 
electrification efforts that recognize the many 
dimensions of access are better equipped to 
formulate effective policy responses, and will 
likely be more successful in providing quality 
energy services that not only help populations 
graduate up the ladder of energy access, but 
also support a multitude of development goals.

Last-mile rural communities are 
the greatest challenge in achieving 
universal access

Last-mile grid extensions have high investment 
requirements, and experience suggests that the 
last 10-15% of the population is the costliest 
to reach (ADB, 2016a). As electrification rates 
rise, a number of countries in the region are 
reaching the costliest and most technically 
challenging phase of their electrification effort. 
The populations that are last to be reached will 
be those located in the most remote areas, often 
with difficult geographies. In addition, while 
reaching these populations with the national grid 
is the most expensive on a per household basis, 
these populations are also likely to have small 
power demand and low ability to pay, making 
cost recovery difficult for utilities. 

Additionally, in order to overcome the economic 
barrier to ensuring that households benefit 
from the potential utility of electricity access, 
Governments may provide or subsidize 
household connections and wiring and, in many 
cases, subsidise electricity tariffs. In view of 
these factors, Governments of the region are 
therefore looking to off-grid solutions that, due 
to falling technology costs, increased technical 
capacity, and improved operational models, are 
increasingly viable solutions that are, in many 
cases, less costly than grid extensions.

As the grid extends into increasingly remote 
areas, or small power producers and distributors 
establish off-grid operations, nations have had 
to try to strike a balance between financing, 
subsidy and tariff policies in order to support 
energy access while maintaining the commercial 
viability of the power sector with cost-recovery 
tariffs. Some cases have been successful, while 
others have left remote populations that are 
technically connected but only provided with 
poor-quality energy services.
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Providing equitable energy access will require 
continued attention toward reducing the gaps 
in service quality among population segments 
and geographical locations through innovative 
technical and financial approaches.

The sustainability of off-grid 
systems requires greater attention

Off-grid electrification requires additional 
attention to long-term sustainability. Funding 
may be provided for the initial installation of, 
for example, solar home systems, but adequate 
mechanisms to provide after-sales support 
are often not in place to ensure continuous 
operations and benefits. Failures have occurred 
with the ongoing maintenance of mini-grid or 
standalone systems due to factors such as a 
lack of technical capacities at the community 
or household level, the inability to source 
replacement parts, or a lack of funding for 
necessary repairs. In these situations, energy 
systems are at risk of abandonment. 

Furthermore, a large number of differing 
operational and ownership models create 
challenges for government regulation and 
support. Government and regional institutions 
can contribute to improving the sustainability 
of off-grid projects by promoting an increased 
exchange on replicable and scalable national 
and international best practices. 

Smart pricing and targeted 
subsidies can help to ensure that 
electrification provides broad 
benefits rather than increased 
inequalities

In some contexts, electricity tariffs in rural 
areas are higher than in urban centres, helping 
exacerbate existing economic inequalities. Even 
within the same location, those at the bottom of 

the economic strata may not experience the same 
benefits as those in better economic positions, 
which also leads to increased inequality. Those 
who are wealthier and with assets are better 
positioned to enjoy a broader range of electricity 
services and applications, both through their 
greater access to capital to purchase appliances 
and their ability to afford electricity consumption. 
For others, electrification may lead to increased 
household debt, for example, related to loans 
for financing connections or internal wiring. 

As nations move towards increased access, 
smart subsidies and financing mechanisms 
are needed to ensure electrification provides 
benefits in an equitable manner that supports 
development across various strata of the 
population. In this regard, household connections 
have been subsidized, and tiered pricing has 
been introduced in several economies, allowing 
households to enter the market with low levels 
of consumption at more affordable rates. For 
poor households, affordability gap financing 
may be required for the funding of connections 
to the grid, the installation of interior wiring or 
the purchase of standalone systems. Micro-
lending options have a critical role to play 
in these aspects. In addition, strengthening 
programmes that focus on the productive use 
of energy, a feature of a number of the region’s 
electrification efforts, can also help assure 
positive and accelerated development outcomes. 

Strengthened financing 
mechanisms are needed for off-grid 
electrification

Financing mechanisms supporting energy 
access, particularly off-grid energy, are 
necessary to attract private sector investment, 
which several Governments are considering in 
order to fill the energy access gap. However, in 
many contexts, finance options are inadequate 
or unavailable, and local banks are limited in 
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their capacity to evaluate the viability of energy 
access projects, especially as newer renewable 
energy and other technologies enter the market. 
For project developers, they must be able to 
bring together a blend of grant funding, equity 
and debt, and may require additional incentives 
to expand into more difficult regions. 

Small, one-off projects have lower economic 
viability as they face high transaction costs in 
relation to the number of households they can 
reach. Increasingly, regional Governments and 
programmes are promoting the bundling of 
projects or the establishment of service areas, 
to build economies of scale, which can help to 
distribute risk over a broader base of individual 
projects. 

Development finance can help open up new hard-
to-reach markets for private sector investment 

by offering risk-tolerant capital. However, data 
suggest that development finance continues 
to focus on traditional energy projects, without 
adequately benefiting smaller-scale, innovative 
solutions (Sustainable Energy for All, 2019b). 
Greater efforts are needed, both on behalf of 
Governments and finance partners to offer 
funding options that meet energy access needs.

The disconnect between grid 
development and off-grid power 
solution providers must be 
addressed

Off-grid projects often focus primarily on 
supplying electricity in the short term, and 
not enough attention is paid to the legal, 
technical and financial parameters for future 
grid integration and post-connection operations. 

Box_3 ASEAN REGIONAL DATA
ASEAN members annually report their progress through sets of data shared officially with ACE. While there is yet any standardized 
format utilized by all member States, a general rule applied for the progress report is to compare with the set of achievement 
on APAEC’s outcome-based strategy. The report is also to be utilized mainly to check ASEAN’s progress toward achieving APAEC 
targets for renewable energy and energy intensity reduction. While it is enough for a regional overview, more detailed uniform data 
are often needed for further analysis and planning.

Discrepancies of details between member States are seldom encountered during any attempt to look deeper into particular 
topic or sector. Differences in technical aspect such as definitions or indicators used and in institutional aspect such as data 
ownership, collection, and processing capability proved to be a big challenge and through the effort of member States there is 
a two-year time-lag on ASEAN annual uniformed official energy data. Those differences, however, do not impede any member 
State’s progress as several are able to provide more detailed and more recently updated data. Furthermore, many international 
organizations, projects or entities are coming up with their own version of data as different methods of projections or data 
collections are implemented. It is understandable and it was never a problem as the situation creates more comparisons and 
references while also providing ASEAN with many important lessons learnt. However, there is still room for improvement as the 
uniform ASEAN data are one of the most important aspects in analysing and planning with APAEC as the blueprint of ASEAN 
energy development. 

In addressing the situation, ACE is continuously facilitating discussion, negotiations, up to capacity-building, both technical and 
institutional, for the ASEAN members. The effort is also backed by many dialogue partners and international organizations, further 
emphasising the importance of ASEAN’s development, with data as the core of analysing the progress, in global development.

The latest improvement on this situation was achieved during the development of ASEAN Energy Outlook 6, with ASEAN members 
actively participating in the data collection and validation process while also providing sectoral qualitative contexts. The process 
creates a better mutual understanding between ACE and the ASEAN members, resulting in a comprehensive uniformed format as 
data input, a strong foundation for the future of ASEAN energy data. While many steps still need to be taken, such as closing some 
gaps and even further formalization of the format or process, an important milestone has been achieved, thus highlighting the 
ability of ASEAN members to further improve their capability.
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While the arrival of the national grid can mean 
increased power availability, fewer restrictions 
around energy use and cheaper electricity for 
consumers, it is a threat to private operators who 
will struggle to integrate their operations and 
may face stranded assets due to the sooner-
than-expected arrival of the grid.

Governments need to de-risk off-grid 
investments with transparent grid extension 
and off-grid planning, regulatory frameworks 
for eventual grid connection, and financial 
mechanisms, so that private investment 
is not hindered due to elevated risk factors. 
Experience in this area is growing within the 
region. In particular, Cambodia offers a model 
of integration that has enabled a high rate of 
small operators to integrate their distribution 
systems into the national grid, which may offer 
lessons to other countries facing the challenge 
of grid expansion into regions already serviced 
by independent operators. 

C. Electrification national 
profiles

An overview is provided below of the status of 
each ASEAN economy, and the various policies 
and efforts being made in support of increasing 
access to electricity, from physical connections 
to improving the quality of energy services.

Brunei Darussalam – working to 
improve grid reliability

Although the population 
of Brunei Darussalam has 
universal access to electricity, 
the Government continues to 
work to improve the quality 
of its power services, which 

have been subject to frequent and extended 

100%

interruptions. These efforts have had an impact – 
according to government statistics, the average 
number of interruptions was reduced by nearly 
60% between 2013 and 2017, while the number of 
outages more than one hour long were reduced 
from 191 to 71 (Brunei Darussalam, Ministry of 
Energy, 2019). 

Cambodia – successful efforts in 
increasing affordability and 
integration of small power 
producers

Cambodia has made 
remarkable progress in 
electrification, rising from 
having the region’s lowest 
electrification rate in 2000 
of just 16.6% to reach 91.6% 

of its population in 2018.

Through the extension of the national grid, 
the Government exceeded its own 2030 
electrification target of 70%, and subsequently 
raised it to 95% under its new Basic Energy Plan. 
Achievement of the short-term government 
plan to reach 100% of villages by 2020 is 
nearing, with government data recording a 
village electrification rate of 92.7% at the end of 
2019 (Ministry of Mines and Energy, Electricity 
Authority of Cambodia, 2020). However, national 
data also show a slowdown in total consumer 
connections as the grid pushes into increasingly 
difficult regions. 

Grid expansions and mini-grids will continue 
to be developed, with 99.5% of villages 
currently covered under distribution zone 
licensing (Ministry of Mines and Energy, 
Electricity Authority of Cambodia, 2020). To 
meet the growing supply demand, the nation 
has added new capacity while also importing 
from neighbouring countries, on both a small- 
and a large-scale basis. To provide access in 

91.6%
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isolated regions the Government is also looking 
to introduce biomass-based power generation 
(Ministry of Mines and Energy of Cambodia, The 
Economic Research Institute for ASEAN and 
East Asia, 2019).

Affordability is one the largest barriers to energy 
access in Cambodia. Despite having the region’s 
lowest per capita GDP, electricity tariffs have 
been higher than neighbouring countries, 
requiring measures to lower the overall cost 
of electricity. Between 2015 and 2020, pricing 
reforms have lowered rates for all consumers 
supplied by the national utility, and eliminated 
the urban-rural price gap (figure 11).

Further mechanisms to overcome economic 
barriers include three initiatives, Power to the 
Poor (P2P), the Program for Solar Home Systems 
and the Program for Providing Assistance to 
Develop Electricity Infrastructure in Rural Areas, 
all backed by the Rural Development Fund. 
The fund offers interest-free loans to facilitate 
investments in electricity supply infrastructure 
and to cover connection fees, supplier deposits, 
and labour and materials needed to make 
household connections and install in-house 
wiring.

Progress opportunities and challenges 
in Cambodia

As the national grid continues to expand, the 
consolidation of hundreds of small power 
producers in operation throughout rural areas of 
the country is both a challenge and opportunity. 
The Electricity Authority of Cambodia introduced 
a unique programme that enabled isolated mini-
grids to connect to the national grid. Private 
operators who would in other contexts be left 
with stranded assets once the grid arrived, 
were able to continue operations as wholesale 
power purchasers and retail power distributors, 
leading to the connection of 250 mini-grids. 
From 2016, in order to close the urban-rural price 
gap, small power distributors were required to 
charge nationally-determined tariffs, but were 
offered subsidies for ongoing operation costs. 
These two successful government initiatives 
have enabled small power distributors to be 
commercially viable and, in some cases, expand 
to take advantage of economies of scale (ESMAP, 
2018). 

The national utility has successfully lowered 
overall rates, and aligned urban and rural 
pricing schemes. However, areas not serviced 
by the national grid may still be supplied by 

Electricity pricing reforms have lowered reduced prices for all consumers and eliminated the urban-rural 
gap in Cambodia

Figure_11 RESIDENTIAL ELECTRICITY PRICING IN CAMBODIA, 2015-2020

Phnom Penh and Takmao Provincial towns and rural areas
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private operators that produce and distribute 
energy on a small scale to local communities, 
primarily through diesel-powered mini-grids. 
Consequently, the costs of supplying electricity 
to rural areas where the grid has yet to reach is 
high compared to urban areas in Cambodia, and 
even compared to rural areas of neighbouring 
countries (Ministry of Mines and Energy of 
Cambodia, The Economic Research Institute for 
ASEAN and East Asia, 2019). Affordability is still a 
barrier, and the introduction of cross-subsidies 
that increase tariffs for large consumers, while 
subsidising users with lower consumption levels, 
is under consideration. 

Adequate supply and grid reliability remain 
challenges. In addition to adding new capacity, 
the Government is working towards the 
finalisation of a revised national transmission 
plan, incorporating grid reliability and multilateral 
trade with neighbouring countries to further 
increase the power supply. The national utility 
has also introduced time-of-use tariff structures 
to incentivize power use shifts away from peak 
demand and is considering the expansion of 
this system to more users. 

Indonesia – electrification 
supported by mini-grids

Indonesia has made 
noteworthy progress in 
bringing electricity to its 
population. Despite being 
an archipelagic nation with 
the ASEAN region’s largest 

population spread across approximately 6,000 
occupied islands, 98.5% of households had 
access to electricity in 2018. The nation is on 
track to achieve universal access and is targeting 
to “close on 100%” electrification by 2020 under 
the National Energy Policy.

98.5%

Electrification has occurred through three main 
channels – national utility grid extensions, off-
grid initiatives implemented by line ministries, 
and through off-grid programmes undertaken by 
regional Governments (ADB, 2016b). Indonesia 
is well on track to achieve universal access to 
electricity by 2030, although it faces a “last 
mile” challenge. 

Small, dispersed populations across difficult 
geographies remain that are difficult to reach, 
although the Government and civil society 
have long worked to bring electricity to these 
communities through the use of isolated mini-
grids, mostly powered by diesel or micro-hydro 
power; however, in recent years solar and wind 
power have been increasing. Indonesia has 
developed a sophisticated micro-hydropower 
sector. Mini-grids, including hydro and others, 
number in the thousands, and have been built 
over the past decades with support from the 
Government, civil society and the private sector. 

The off-grid sector is significant, and in 2018 
accounted for 6% of national power production, 
both for households and enterprises. Biomass 
and hydro power plants comprise the bulk of 
off-grid production, although biogas and solar 
are also significant contributors (figure 12).

Currently, solar power also offers potential as a 
least-cost solution for electrification, especially 
for those populations that exist far from the 
national grid. Helping to push recent progress to 
bring electricity to remote areas was the 1,000 
Island Renewable Energy for Electrification 
Programme (REEP) for 23 islands in the Nusa 
Tenggara Timor region, and the “Bright Indonesia” 
programme, which aims to provide electricity 
to 12,000 villages in the eastern part of the 
archipelago with solar standalone systems and 
solar-hybrid mini-grids. 
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Indonesian off-grid power production is largely 
provided by biomass and hydro power plants.

Progress opportunities and challenges 
in Indonesia

Indonesia has a mature mini-grid industry that 
has supported electrification across the nation, 
and, if integrated into the larger national grid, 
can also contribute to increasing the national 
power supply, support system resilience and 
diversification of the energy mix. However, 
the extension of the national grid into areas 
where mini-grids are in operation, while 
offering improved energy access, has created 
complications for the operational continuation 
and transition of these systems.

Off-grid systems in Indonesia have been installed 
as government projects, community initiatives 
and private sector ventures. According to one 
study, of 159 mini-grid operations faced with the 
expansion of the national grid into their service 
area, only nine made the transition to become 
small power suppliers or distributors, while 150 
were abandoned. Key barriers to integration 

into the larger national system included legal 
challenges for government-backed mini-grids, 
and low feed-in-tariffs that limited economic 
viability. In addition, while the transition of these 
mainly high-cost diesel-powered mini-grids to 
renewables could create the benefit of cheap 
renewable generation, a set of unique integration 
challenges are created (ASEAN Centre for 
Energy, 2019a). Positively, the legal frameworks 
were revised in 2017 to support the integration 
of government projects, and the nine mini-grids 
that did transition have provided valuable inputs 
to the technical and regulatory procedures for 
the future integration of hydro and non-hydro 
systems (ESMAP, 2018).

Lao PDR – planned progression 
toward universal access

Th e  L a o  P D R  h a s 
demonstrated a rapid rise in 
its electrification rate, from 
just 43.1% in 2000 to 97.9% 
in 2018.

97.9%

Figure_12 POWER PRODUCTION IN INDONESIA, 2018

2018 Power production (Gwh) 2018 Off-grid power production by source

Off-grid
16,690
6%

On-grid
267,125

94%

Hydro
4,785.3

Biogas 
478.37

Biomass
11,325.07

Solar PP and PV

Micro hydro

Solar lamp
Hybrid
Solar street lighting
Wind

Source: Ministry of Energy and Mineral Resources, Republic of Indonesia (2019). Handbook of Energy & Economic Statistics of Indonesia
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The achievement is the result of the Government’s 
long-term planning and implementation efforts 
in grid expansion and off-grid electrification. 
The Lao PDR Rural Electrification Programme, 
implemented with development partner support, 
expanded access at a rate exceeding original 
project expectations (World Bank, 2015). Building 
on previous advancements, the Eighth Five-
Year National Socioeconomic Development 
Plan (2016-2020) set a target of achieving 
at least 90% electrification by 2020; this was 
subsequently raised to 95%.

Efforts continue to broaden access through 
national grid expansion into increasingly 
remote regions and through local government 
development projects. Backing electrification 
efforts is the Rural Electrification Fund. Although 
electricity has reached a large percentage 
of villages, approximately one-fifth of the 
population cannot afford the connection fee 
(Phongsavath, 2019). The Power-to-the-Poor 
initiative has made the final link more affordable 
by providing low income households with zero-
interest loans to finance grid connections. To 
further lower economic barriers, the Productive 
Use of Electricity initiative has supported 
households and communities in the use of 
electricity for income-generating activities. 

Where grid extension would be prohibitively 
costly, the Government continues to promote 
off-grid solar and other renewable energy options 
such as solar home systems and pico-hydro, 
which have reached approximately 30,000 
households (Phongsavath, 2019). 

Progress opportunities and challenges 
in Lao PDR

The Lao PDR is on-track to achieve universal 
access, but increased efforts are needed to 
improve the reliability of the power supply. 
The grid network is challenged by distribution 
losses and overloading in key demand centres. 

Meanwhile, a fragmented transmission and 
distribution system makes reaching remote areas 
difficult. Proposed solutions include cross-border 
transmission and distribution from neighbouring 
countries to service demand centres and border 
regions (ADB, 2020a).

Malaysia – universal access 
achieved, turning toward improved 
energy services

According to SDG data, 
Malaysia achieved universal 
access to electricity in 
2014. The last remaining 
populations were reached 
through the extension of rural 

power infrastructure and off-grid generation in 
remote areas. Partnerships with communities 
and NGOs facilitated the implementation of 
micro-hydro and solar hybrid power generation 
under the Rural Electricity Supply programme, 
which placed strong emphasis on reaching 
indigenous communities and small settlements.

Having achieved universal access, the 
Government has turned towards improving 
the quality of energy services. The state utility 
is investing in strengthening and modernising 
the grid infrastructure to improve reliability. The 
Government has also introduced mechanisms 
designed to incentivise utility companies to 
reduce costs and improve service levels. 

Myanmar – progressing with 
assistance from off-grid 
technologies

Myanmar faces the region’s 
largest electrif ication 
challenge in terms of its 
electrification rate and the 

100%

66.2%
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total number of people without access to 
electricity. 

According to the SDG data, Myanmar had the 
region’s lowest electrification rate at 66.2% in 
2018, although this represents a significant 
increase from 2010 when less than half of the 
population had access to either on- or off-grid 
electricity.

It is important to note that the electrification 
figures from the SDG database are significantly 
higher than those provided by the Ministry of 
Electricity and Energy3, although they also take 
into account grid and off-grid connections. 
Under Myanmar’s National Electrification Project 
(NEP), the Government aims to connect 50% of 
the nation by 2020, 75% by 2025, and achieve 
universal access by 2030, achieving a total of 7.2 
million new household and business connections. 
Towards the NEP targets, government data 
indicate an electrification rate as of January 
2020 at just over 50%, therefore meeting the NEP 
2020 target under Phase I of the programme. 

3 See https://www.moee.gov.mm/en/ignite/page/80.

The country is working to expand access through 
the aggressive expansion of the national grid as 
well as the implementation of a range of off-grid 
solutions. Off-grid technologies are particularly 
important in the Myanmar context. Government 
figures indicated that, as of January 2020, 100% 
of towns and 56% of villages had access to 
electricity, and that off-grid methods provided 
25% and 56% of the electrical connections, 
respectively (figure 13).

Progress opportunities and challenges 
in Myanmar

For those households and businesses connected 
to the national grid, interruptions of the 
power supply are frequent due to insufficient 
capacity. According to data from the World 
Bank, businesses experience an average of 11 
outages per month, in comparison to less than 
one outage among all other ASEAN economies.4 
Low hydro dam water levels have led to ongoing 
blackouts during the dry season as the flow of 
water from dams is regulated to ensure adequate 
water supplies for agriculture. In response, the 

4 See World Bank “Power outages in firms in a typical month” 
database. Available at https://data.worldbank.org/indicator/IC.ELC.
OUTG?locations=MM

Off-grid electrification is critical to access in Myanmar’s towns and villages.

Figure_13 ELECTRIFICATION IN VILLAGES AND TOWNS, BY CONNECTION TYPE, AS OF JANUARY 2020

Villages Towns

Electrified
56%

National 
grid
26%

Un-electrified
44%

Off-grid
30%

National grid
75%

Off-grid
25%

Source: Ministry of Electricity and Energy. 2020. Electricity Supply Enterprise – Status of Progress & Future Plan of National Electrification Project (NEP). Available at: https://www.
moee.gov.mm/en/ignite/page/80
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Government is fast-tracking the construction 
of a number of LNG power plants drawing from 
domestic gas supplies (Thant, 2019). Myanmar 
is also assessing the potential of using LPG 
to power mini-grids, although the economics 
remain challenging (McBride, 2019).

Solar and solar-hybrid mini-grids are a key growth 
opportunity for expanding access to Myanmar’s 
more remote locations. Solar potential is high, 
while a recent tariff hike has closed the price 
gap between on- and off-grid power, therefore 
making off-grid projects more attractive to an 
increasingly active private sector. However, an 
absence of a regulatory framework for the off-
grid sector continues to limit investor interest 
and has slowed progress (Liu, 2020). Greater 
clarity regarding the cooperation between 
mini-grids and the national grid is needed, as 
is improved access to funding mechanisms in 
order to accelerate off-grid investments.

The Philippines – distributed 
energy solutions to provide reliable 
electricity services

In 2018, the Philippines 
achieved an electrification 
rate of 94.9%, up from 
74.8% in 2000. This rise 
in electrification has been 
facilitated by a number of 

targeted plans, policies and programmes set 
forth by the Department of Energy (DOE) and 
the National Electrification Administration (NEA), 
and coordinated by the Household Unified 
Strategic Electrification (HOUSE) Team, which 
includes representatives from multiple relevant 
government entities. 

The nation is challenged with small, highly-
dispersed populations across approximately 
2,000 occupied islands. Grid-based programmes, 
including the Sitio Electrification Programme, 

94.9%

the Barangay Line Enhancement Programme 
and the Nationwide Intensification of Household 
Electrification have extended connections to 
villages and settlements, while policies have 
mandated the expansion of coverage by local 
distribution utilities, both to viable and to 
unviable consumers across franchise areas. 
The NEA, in cooperation with the nation’s 121 
rural Electric Cooperatives, is working toward 
the electrification of villages and remote 
areas through both on- and off-grid solutions 
backed with government financial assistance 
and grant incentives. Off-grid efforts include 
the Household Electrification Programme, the 
Missionary Electrification Development Plan 
and PV Mainstreaming Programme. 

In remote regions, solar home systems and 
renewable energy mini-grids have become 
increasingly viable and cost-effective options 
to meet the basic need for electricity as well as 
to support productive uses. The responsibility 
for electrification in some areas may be given 
to private qualified third-party providers, while 
regions considered unviable are covered by 
the National Power Corporation. For fiscal 
year 2021, the Government has put forward 
funding to electrify more than 1,000 sitios and 
400,000 new customers, although funding 
levels fall short of what is needed to achieve 
total electrification in the near-term (Philippines, 
National Electrification Administration, 2020)

The Philippines Development Plan 2017-2022 
prioritizes the provision of electricity services 
to the remaining unelectrified off-grid, island, 
remote and last-mile communities, with a goal 
to achieve universal household electrification 
by 2022. Under its Power Sector Roadmap 
2017-2040, the Government is strengthening 
the power grid to accommodate new supply 
capacity and is working with local distribution 
utilities to formulate distribution development 
plans. It is also in the process of developing 
improved policies to support the delivery of 
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optimal energy mixes for off-grid areas, to 
remove and rationalize subsidies, and to build 
system resiliency. 

To continue to finance the electrification of 
remote areas, the Government is moving away 
from subsidies backed by national grid power 
consumers towards more targeted funding 
mechanisms and increased private sector 
involvement. Additional efforts are ongoing to 
identify areas of high development potential to 
attract investment. 

Progress opportunities and challenges 
in the Philippines

The country’s rural areas present the greatest 
challenge to achieving universal access and 
quality energy services. Even for areas with 
connections to the national grid, supply has 
not kept up with demand, and millions of power 
consumers suffer regular brownouts. Access is 
particularly challenging in off-grid missionary 
areas with small, dispersed populations, often 
located in areas most prone to natural disasters.

The funding needed to close the gap in access 
to electricity is significant, by one estimate 
amounting to $1.25 trillion (Sustainable Energy 
for All, 2019b). Public funding is insufficient 
and increased private sector engagement is 
needed. However, the Government has strict 
regulatory controls in place for electrification 
that are applied to large and small projects, which 
creates high transaction costs for small off-grid 
projects, making them less commercially viable 
(Sustainable Energy for All, 2019b). Streamlined 
provider accreditation and project procedures, 
together with improved access to financing 
mechanisms could help to build a more enabling 
environment to support the achievement of 
universal access.

Emerging to face some of these challenges 
is distributed solar power generation and 

storage development, with social enterprises 
at the centre. In 2018, Solar Para Sa Bayan 
completed the largest solar-battery microgrid in 
the ASEAN region to eliminate brownouts in the 
town of Paluan, at zero cost to the Government 
(Rappler, 2019). The success of the project 
was widely promoted by beneficiaries, and 
in 2019 the Government granted the private 
enterprise a 25-year franchise (without subsidy) 
to construct, install, establish, operate and 
maintain distributed power technologies and 
mini-grid systems in unviable, unserved or 
underserved areas of the Philippines. 

Singapore – universal and quality 
energy services

Singapore’s population has 
enjoyed decades of universal 
access to electricity, and 
government efforts over 
the years have worked to 
continuously improve the 

quality of the power supply. Currently, the 
power grid is among the world’s most reliable. 
Commencing in 2018, the Energy Market 
Authority opened the electricity market to allow 
household and business consumers to choose 
among electricity retailers to find a pricing plan 
most suited to their needs. 

Thailand – community initiatives 
and small power producers a key 
element to access

Thailand has achieved 
universal access to electricity, 
and since 2009 the rate of 
access has been 99% or 
higher. The vast majority of 
the population is connected 

to the national grid, although some of the most 
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remote communities are powered by off-grid 
power systems. 

As in other countries, new power supply and 
continuous grid expansion and strengthening 
have supported electrification, but the country 
has also uniquely placed a strong emphasis 
on distributed power production. For decades, 
Thailand has promoted private sector and 
community investment in generation. Small 
power producers (SPPs) of less than 100 MW 
capacity, and very small power producers (VSPPs) 
with installed capacities of less than 10 MW, many 
of which are community-based profit-sharing 
schemes, have been an important element 
of the nation’s power system development. 
These small producers generate power from 
fossil fuels and, increasingly, renewables such 
as crop residues, solar and wind. According to 
national statistics, in 2020 SPPs had a total 
of more than 9,500 MW of installed capacity, 
representing more than 20% of the nation’s 
total capacity, including capacity built outside 
of Thailand for import.

Progress opportunities and challenges 
in Thailand

The Government guarantees access to basic 
utilities, and its current “One Community, 
One Project” initiative continues the focus on 
community-based power plants; this is expected 
to encourage up to 1,000 new renewable 
energy installations through joint ventures or 
community enterprises.

Affordability has been a growing concern. 
Climbing electricity prices in Thailand prompted 
the Government to initiate institutional and 
structural reform to deregulate the electricity 
industry, in an effort to improve system efficiency 
and lower the costs of power services through 
a competitive market. 

Viet Nam – universal access, 
looking to improve the quality of 
energy services

According to the latest SDG 
data, Viet Nam achieved 
universal access in 2017. 

S u p p o r t i n g  t h e 
accomplishment have been 

national efforts to extend electrification in hard-
to-reach areas under the Target Programme 
for Electrification of Rural, Mountainous and 
Islands Areas for 2016-2020. Electrification 
in these areas has been achieved through 
the extension of the national grid, initially to 
commune centres, and then to households. The 
most difficult and remote areas – where terrain 
is difficult, households are widely dispersed 
and demand is low – have been reached with 
renewable mini-grid and standalone energy 
systems such as portable solar lights, solar 
panels and mini-hydropower stations. 

Efforts are ongoing to ensure adequate power 
supplies to improve the quality of energy services 
for all regions, as per the objectives identified 
under the National Power Development Master 
Plan. In addition to adding power generation 
capacity, grid reliability is emphasized with 
the construction of new transmission lines, 
infrastructure for increased flexibility and the 
upgrading of low-voltage power lines.

Progress opportunities and challenges 
in Viet Nam

Viet Nam is currently working to balance the 
supply of electricity across regions to ensure 
continuously adequate availability. Supply 
capacity is unevenly dispersed across the 
country and hydropower, which accounts for 
the largest share of the power mix, is subject 
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to seasonal fluctuations. Viet Nam has large 
solar and wind potential, and the increasingly 
competitive prices of these technologies mean 
new models for satisfying growing demand, 
while also creating a more efficient and reliable 
national grid, are emerging. The potential for 
renewable energy and storage to improve the 
availability and reliability of the power supply has 
recently been demonstrated in island contexts 
with potential lessons for other remote or off-
grid locations.

The role that electricity plays in supporting 
socioeconomic development is well recognized 
by the Government. Continued efforts are needed 
to provide affordable, quality energy services 
that narrow the development gap between urban 
and rural contexts, particularly for the most 
remote regions, which are populated primarily by 
ethnic minorities and the poor. Graduating off-
grid communities, which may only be receiving 
electricity at the lower tiers of access, up the 
energy access ladder can support the country’s 
broader development and integration agenda.
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A. Regional status

In 2016, an estimated 345,000 people5 in the ASEAN region died 
prematurely due to illnesses associated with smoke exposure from 
the household use of solid fuels such as wood, crop wastes, and 
charcoal for cooking and heating. Indoor open fires and inefficient 
stoves create unhealthy levels of air pollution, including small soot 
particles that raise the risk of disease/illnesses such as respiratory 
infections, lung cancer, stroke and heart disease. Poor and rural 
populations are the most vulnerable, with women and children 
being the most affected. Risk levels track rates of household solid 
fuel use, with the result that several ASEAN nations have death 
rates well above 100 per 100,000 people (figure 14). 

SDG 7 looks toward achieving universal access to clean cooking 
fuels and technologies. In the ASEAN region, many households 
continue to utilize polluting gaseous fuels such as kerosene, and 
combine traditional solid fuels such as charcoal and wood with 
inefficient stove technologies. In addition to degrading indoor 
air quality, the inefficient burning of fuels contributes to outdoor 
ambient air pollution levels, while the over-harvesting of fuel wood 
has led to forest degradation in some areas. The loss of forests 
contributes to climate change by reducing the uptake of carbon, 
while burning wood produces black carbon, a significant climate 
forcer. According to research, the use of clean fuel options, such 
as LPG, electricity, biogas, or ethanol, are most likely to realize 
health benefits in line with the clean cooking target of SDG 7 as 
well as support progress toward climate and other non-energy 
SDG goals (Rosenthal et al., 2018).

5  Based on data from the World Health Organization Global Health Observatory database, 
available at https://www.who.int/gho.

3 Clean cooking 
Target 7.1: By 2030, ensure universal access to affordable, reliable and modern 
energy services

Indicator 7.1.2: The proportion of population with primary reliance on clean fuels 
and technology.
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In 2018, approximately 219 million people in the 
ASEAN region still cooked using unhealthy and 
polluting cooking fuels and technologies, with 
the Philippines and Indonesia topping 50 million 
people each (figure 15). 

Rates of access to clean cooking fuels and 
technologies – such as LPG, electricity and 

advanced biomass cooking stoves (ABCs) – 
remains low for the majority of ASEAN countries. 
As of 2018, Brunei Darussalam and Singapore 
– both high income economies – had universal 
access, while Malaysia –an upper middle-income 
economy with abundant natural gas resources 
– was the next highest with approximately 97% 
access.

The impact of household air pollution is widely varied across the region, lessening with the adoption of clean 
cooking fuels and technologies.

Figure_14 HOUSEHOLD AIR POLLUTION ATTRIBUTABLE DEATH RATES (PER 100,000 POPULATION, AGE-STANDARDIZED) 
IN ASEAN, 2016 
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Large populations in several countries rely on dirty cooking methods, increasing their risk of disease and 
death.

Figure_15 ASEAN POPULATIONS RELYING ON POLLUTING COOKING FUELS AND TECHNOLOGIES, 2018 (MILLIONS)
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54

Lao PDR
7

Myanmar
42

Philippines
59

Thailand
17

Viet Nam
25

Source: ESCAP based on World Health Organization
Note: Countries with less than a rounded 1 million people relying on the traditional use of biomass have been excluded from this chart. Figures in chart may not sum due to rounding 
errors.
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Meanwhile, several nations have access levels 
below 50%, including Cambodia, the Lao PDR, 
Myanmar and the Philippines. The Lao PDR is, 
by far, the country facing the largest challenge, 
with just 7% of its population using clean cooking 

Despite the health and environmental 
consequences, access to clean cooking 
remains the most overlooked objective within 
the sustainable energy agenda, and the ASEAN 
region faces slim prospects for eliminating the 
use of unhealthy cooking fuels and technologies. 
In 2018, traditional biomass use amounted to 72 
Mtoe; and by 2030, based on current polices, it is 
expected to fall only 14% to 62 Mtoe (IEA, 2019b). 
A significant policy push, backed by investment, 
will be needed to accelerate progress. However, 
some bright spots exist among the region’s 
countries, offering hope that progress can 
accelerate. Two countries stand out for their 
rapid and successful efforts in broadening 
access to clean cooking, Indonesia and Viet 
Nam, where effective policies and measures 
helped raise access rates between 2000 and 
2018 by an impressive 74 and 51 percentage 
points, respectively.

B. Clean cooking 
challenges and 
opportunities

Policies and programme support 
are largely insufficient

Clean cooking has not received adequate 
policy attention among most ASEAN nations, 
especially when compared to electrification. 
Energy policymakers have mostly concentrated 
their efforts at the macro-level, such as grids and 
energy supply, rather than focusing on household 
level energy use (Rosenthal et al., 2018). While 
large access gaps remain, some economies have 
yet to establish overarching targets or objectives 
(table 3) that help to shape and incentivize the 
clean cooking sector. Those with programmes 
may undergo efforts limited to the distribution 
of specific fuels or technologies that are unlikely 
to be universally appropriate or accessible, and 
which fail to provide a comprehensive national 
strategy; in addition, the finite timeframe of 
many programmes does not result in sustained 
sector developments. 

Indonesia and Viet Nam have made the most rapid progress in raising clean cooking access rates.

Figure_16 PERCENTAGE OF TOTAL POPULATION WITH ACCESS TO CLEAN COOKING, 2000-2018
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Each nation faces a different set of circumstances. 
Those with very low levels of access and nascent 
clean cooking markets face a larger challenge; 
where national clean cooking policy frameworks 

establish targets, support technology and supply 
chain development in collaboration with market 
actors, and promote public awareness, progress 
can be rapid. This has been demonstrated in 

Strong clean cooking targets are limited. 

Table_3 CLEAN COOKING OBJECTIVES AND TARGETS AMONG NATIONS YET TO ACHIEVE UNIVERSAL ACCESS

Country
Clean cooking % On track 

for 2030?
Target or objectives Related policy documents

2000 2018

Cambodia 4 22 Needs 
work

 ■ Promote improved and efficient cookstoves, 
biogas digesters for households and small 
businesses

 ■ Reach a cumulative total of 33,000 
biodigesters installed by 2020 and 43,000 
by 2025.

 ■ NDC (2016)
 ■ National Biodiversity Strategy and 

Action Plan 2016
 ■ National Policy, Strategy and 

Action Plan on Energy Efficiency in 
Cambodia (2013)

 ■ Policy on Biodigester Development 
in Cambodia 2016–2025 

Indonesia 3 7 Needs 
work

 ■ Achieve household gas utilization ratio of 
85% by 2015.

 ■ Government Regulation Number 
79/2014 Concerning the National 
Energy Policy

Lao PDR 3 7 Needs 
work

 ■ Increase the number of households using 
biogas by 50,000 in 2025.

 ■ Prepare a program on ICS which include 
service delivery framework and appropriate 
business model, technology design, 
technology standardization and labelling, 
information campaign, national capacity 
building on design and manufacture of 
technologies

 ■ Upscale ICS programme

 ■ Renewable Energy Development 
Strategy in Lao PDR (2011-2025)

Malaysia 98 97 Likely  ■ No target identified.  ■ None

Myanmar 3 28 Needs 
work

 ■ Distribute approximately 260,000 
cookstoves between 2016 and 2031

 ■ Myanmar’s Nationally Determined 
Contribution

Philippines 38 46 Needs 
work

 ■ No target identified. 
No objectives identified.

 ■ None

Thailand 63 79 Needs 
work

 ■ No target identified. 
 ■ Encourage the use of high-efficiency LPG 

stoves

 ■ Thailand 20-Year Energy Efficiency 
Development Plan (2011-230)

Viet Nam 13 64 Likely  ■ Increase the rate of rural households using 
commercial energy for cooking to 50% by 
2010 and 80% by 2020.

 ■ Increase the percentage of households 
using advanced/high-performing stoves 
from negligible level at present to approx. 
30% in 2020, about 60% in 2025, and 
from 2030, high-performing/sanitary 
stoves shall be used by most of rural 
households.

 ■ Decision 1855/QD-TTg: Approving 
Vietnam’s National Energy 
Development Strategy up to 2020, 
with 2050 Vision

 ■ Decision No. 2068/QD-TTG on 
Development Strategy of Renewable 
Energy of Vietnam by 2030 with a 
Vision to 2050

Source: Author’s compilation of information sourced from the Asia Pacific Energy Portal and various government and development agency websites.
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Access to clean cooking is assessed across numerous variables 

Table_4 MULTI-TIER MATRIX FOR MEASURING ACCESS TO COOKING SOLUTIONS

Level 0 Level 1 Level 2 Level 3 Level 4 Level 5

At
tri

bu
te

s

1. Indoor air 
quality

PM
2.5

 
(µg/m3)

[To be specified 
by a competent 
agency, such as 
WHO, based on 
health risks]

[To be specified 
by a competent 
agency, such as 
WHO, based on 
health risks]

[To be specified 
by a competent 
agency, such as 
WHO, based on 
health risks]

<35 (WHO IT-1) <10 (WHO 
guideline)

CO
(mg/m3)

<7 (WHO guideline)

2. Cookstove 
efficiency (not 
to be applied if 
cooking solution 
is also used for 
space heating)

Primary 
solution meets 
Tier 1 efficiency 
requirements
[To be specified 
by a competent 
agency 
consistent with 
local cooking 
conditions]

Primary 
solution meets 
Tier 2 efficiency 
requirements
[To be specified 
by a competent 
agency 
consistent with 
local cooking 
conditions]

Primary 
solution meets 
Tier 3 efficiency 
requirements
[To be specified 
by a competent 
agency 
consistent with 
local cooking 
conditions]

Primary solution meets Tier 4 
efficiency requirements
[To be specified by a competent 
agency consistent with local 
cooking conditions]

3. Convenience
Fuel acquisition 
and preparation 
time (hrs/week)
Stove 
preparation on 
time (min/meal)

< 7

< 15

< 3

< 10

< 1.5

< 5

< 0.5

< 2

4. Safety 
of primary 
cookstove

IWA safety 
tiers

Primary 
solution meets 
(provisional) 
IWA Tier 1 for 
safety

Primary 
solution meets 
(provisional) 
IWA Tier 2

Primary 
solution meets 
(provisional) 
IWA Tier 3

Primary solution meets 
(provisional) IWA Tier 4

QR past 
accidents 
(burns and 
unintended 
fires)

No accidents over the past year 
that required professional medical 
attentiion

5. Affordability Levelized cost of cooking solution 
(including cookstove and fuel) < 
5% of household income

6. Quality of 
primary fuel: 
variations in 
hand rate due to 
fuelquality that 
affects ease of 
cooking

No major effect

7. Availability of 
primary fuel

Primary fuel is 
readily available 
for at least 
80% of the 
year

Primary fuel is 
readily available 
throughout the 
year

Source: Bhatia and Angelou, 2015.
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Indonesia and Viet Nam, through a kerosene-
to-LPG switching programme in the first case, 
and a multi-fuel, multi-technology approach in 
the latter (see national profiles in the following 
section for more information).

Regulatory frameworks are under-
developed and lack harmonization 
to meet efficiency and emissions 
guidelines

Cooking stoves in the region are widely varied in 
their design, function, and fuel base. Testing and 
standard-setting efforts have been undertaken 
in a limited fashion, such as through national 
and regional testing and knowledge centres, 
and as part of the efforts of a number of NGOs 
involved in the sector. However, while numerous 
regional cases exist where standards have 
been established for the manufacturing of 
specific stove models, sector-wide standards 
for efficiency and emissions that align with WHO 
indoor air quality guidelines remain limited, as 
do regulatory and enforcement frameworks.

Improved cooking stoves (ICS), while offering 
higher levels of efficiency and therefore a 
reduction household exposure to harmful smoke 
and which can lighten the physical burden of 
collecting fuelwood in comparison to traditional 
cooking stoves, are limited in their ability to 
meet the objectives of clean cooking and SDG 7. 
Most ICS models do not meet WHO guidelines, 
but can be considered a transitional solution 
leading to options including electricity, gas, 
ethanol or advanced biomass cooking stoves 
(ABCs), which utilize gasifier technology and can 
meet the highest performance standards (WHO, 
IEA, GACC, UNDP, EnDev and World Bank, 2018). 
Further, user behaviour can have a significant 
impact on stove performance, while studies 
have also shown a tendency for households to 
revert to traditional cooking methods over the 
medium- to long-term when challenges are met 

such as unreliable fuel supplies or difficulties in 
the maintenance of the technology. Therefore, 
the piloting of technologies and evaluation of 
outcomes is an important precursor to large-
scale efforts.

Access to clean cooking, like the use of electricity, 
can be examined across a number of attributes, 
which are presented in the multi-tier matrix 
for measuring access where emissions, stove 
efficiency, convenience, safety, affordability, 
and fuel quality and availability are considered 
(table 4).

Building on the multi-tier framework in support 
of the development of high performing cooking 
stoves, and enabling better assessment of stove 
and fuel performance, collaboration between 
the Alliance for Clean Cookstoves and the 
International Organization for Standardization 
(ISO) has provided voluntary clean cooking 
stove performance targets (table 5), which 
were released in 2018 together with harmonized 
laboratory test protocols. Even under laboratory 
conditions, few cooking stove models – 
particularly those fuelled by solid fuels – can 
achieve Tier 5, the WHO standard, and most fall 
below the Tier 4 standard. 

Improved cooking stove models available on the 
ASEAN market are numerous, but those that 
meet high performance standards are limited in 
number. A review of a clean cooking catalogue 
published by the Clean Cooking Alliance6 
suggests that of the many models available 
in the ASEAN region, only a few had recorded 
performance test results demonstrating high 
performance (table 6). National adoption of 
the ISO standards for clean cooking stove 

6 Review conducted in August 2020 of models listed in the Clean 
Cooking Alliance Clean Cooking Catalogue, available at: http://
catalog.cleancookstoves.org/stoves. The Clean Cooking Alliance 
adheres to the standards of the 2012 ISO International Workshop 
Agreement (IWA), ranking the emissions, efficiency, indoor 
emissions and safety using the IWA performance tiers, which 
rates cookstove and fuel performance from tier 0 (lowest) to tier 4 
(highest). 3 
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performance and laboratory testing, introducing 
marketing approval requirements, and providing 
consumer labels that certify performance against 
these standards would be a significant step 
towards establishing the foundation for clean 
cooking progress. Adhering to the ISO standard 
aligns national policies with international best 
practices, and can be a facilitator for regional 
and international trade in cooking technology 
and fuels. Encouraging the participation of 
stove producers in laboratory testing and 
standard-setting within government and donor-
backed projects can raise awareness and move 
manufacturers towards producing increasingly 
clean and efficient models.

Investment levels are insufficient 

Investment in clean cooking remains miniscule, 
and 2017 represented a new low in global totals for 
clean cooking financing (figure 17). International 
public finance from multilateral development 
finance institutions and Governments was cut 
by approximately 98% over 2015-2016 average 
levels, while Governments contributed less 
than 1% of financing for all years. However, 

private investment is on the rise, accounting 
for more than half of global investment in 2017 
(Sustainable Energy for All, 2019a).

Clean cooking, when it does receive funding, 
is often added as a sub-component of a larger 
government electrification project, a trend 
experienced in the ASEAN region. For example, 
according to a project completion report, of 
nearly $20 million of ADB financing for the 
Cambodia Rural Energy Project, less than 4% was 
directed towards clean cooking stove promotion, 
while the majority of the finance was allocated 
to electrification and capacity development 
for electricity. However, with clean cooking 
gaining recognition as an important standalone 
aspect of sustainable energy, domestic and 
international financial flows must increase. For 
the Lao PDR, which is the ASEAN economy with 
the largest clean cooking population share 
deficit, a $6 million Lao PDR Clean Cook Stove 
Initiative approved by the World Bank in 2019 
indicates a move in that direction. To facilitate 
increased investment, commitments by the 
regional Governments to clean cooking among 
must solidify, backed by policy measures that 
create a good investment environment.

Clean cooking options are those that meet upper tiers of ISO emissions targets.

Table_5 ISO VOLUNTARY PERFORMANCE TARGETS FOR CLEAN COOKING STOVES

 Tier
Thermal efficiency 

(%)

Carbon monoxide 
emissions (gram/ 

megajoule delivered

Fine particulate matter 
emissions (milligrams/ 
megajoules delivered)

Safety (score) Durability (score)

5 ≥50 ≤3.0 ≤5 ≥95 <10

4 ≥40 ≤4.4 ≤62 ≥86 <15

3 ≥30 ≤7.2 ≤218 ≥77 <20

2 ≥20 ≤11.5 ≤481 ≥68 <25

1 ≥10 ≤18.3 ≤1031 ≥60 <35

0 <10 >18.3 >1031 <60 >35

Source: ISO/TR 19867-3:2018.
Note: Tier 0 is equivalent to an open fire, or the most basic cooking stoves. Tier 5 emission rates for fine particulate matter and for carbon monoxide align with WHO guidelines for 
indoor air quality.
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Stove models are numerous, but few have been shown to meet high performance standards. 

Table_6 STOVE MODELS AND TESTING PERFORMANCE

Stove model Fuel

Ga
si

fie
r

Ef
fic

ie
nc

y

Em
is

si
on

s

In
do

or
 

em
is
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ACE 1 Crop residues, dung, pellets KHM, LAO
3 3 3 4

80-
250

AFEE-1 Crop residues, dung, wood PHL n.a. n.a. n.a. n.a. n.a.

Agni Star Rice Husk Gas Stove Crop residues KHM, MYS, PHL
n.a. n.a. n.a. n.a.

110-
120

Bang sue Charcoal, wood THA n.a. n.a. n.a. n.a. n.a.

ECO-KALAN-C Briquettes, wood PHL n.a. n.a. n.a. n.a. 12

ECO-KALAN-C Charcoal PHL n.a. n.a. n.a. n.a. 8

Elegance 2015 (prototype) Crop residues, pellets VNM 3 1 3 n.a. 17-27

Envirofit B-1200 Charcoal KHM, IDN, PHL, SGP, VNM 3 n.a. n.a. n.a. n.a.

Envirofit CH-2300 Charcoal KHM, IDN, PHL, SGP, VNM n.a. n.a. n.a. n.a. n.a.

Envirofit CH-5200 Wood KHM, IDN, PHL, SGP, VNM n.a. n.a. n.a. n.a. n.a.

Envirofit Pureflame LPG LPG KHM, IDN, PHL, SGP, VNM n.a. n.a. n.a. n.a. n.a.

Envirofit Z-3000 Wood KHM, IDN, PHL, SGP, VNM n.a. n.a. n.a. n.a. n.a.

E-Thermal Charcoal, coal, methane/
natural gas, wood

PHL
n.a. n.a. n.a. n.a. n.a.

GreenGen Charcoal, wood, agricultural 
waste

VNM
n.a. n.a. n.a. n.a. n.a.

Improved cookstove (ICS) Charcoal LAO n.a. n.a. n.a. n.a. 4-5

Insulating Pottery Rocket Stove Wood IDN n.a. n.a. n.a. n.a. 4-8

MIG BioCooker Briquettes, Crop residues, 
Dung, Pellets, Wood

KHM, IDN, VNM
n.a. n.a. n.a. n.a.

50-
110

Mimi Moto Pellets, Wood KHM, IDN, LAO, MYS 4 4 4 n.a. 40-65

New Lao Stove Charcoal, Wood KHM 1 0 0 n.a. n.a.

North Vietnam Rice Husk 
Gasifier

Crop residues VNM
n.a. n.a. n.a. n.a. n.a.

Prime Cylindrical Crop residues, Dung, Pellets, 
Wood

IDN
n.a. n.a. n.a. n.a. 30

Prime Square Briquettes, Crop residues, 
Dung, Pellets, Wood

IDN
n.a. n.a. n.a. n.a. 30

Prime Square Fuelwood 
Regular

Briquettes, Wood IDN, MYS, PHL„ VNM
2 2 2 n.a. 25-45

Prime Square Granular Regular Crop residues, Pellets, Other KHM 2 2 1 n.a. 25-45

Rua Charcoal, Crop residues, 
Pellets, Wood

VNM
n.a. n.a. n.a. n.a. 16-20

SaverPro 100 (Envirofit EFI-
100L)

Wood KHM, IDN, MYS, PHL, VNM
4 1 n.a. n.a. n.a.
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Progress needs to accelerate to achieve universal access to clean cooking, yet global investment has dropped 
dramatically.

Figure_17 SOURCES OF FINANCE FOR GLOBAL RESIDENTIAL CLEAN COOKING 
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SaverPro Griddle (HM-5000) Wood KHM„. IDN n.a. n.a. n.a. n.a. n.a.

SmartSaver Wood (Econofire) Wood KHM,. ION, PHL, SGP, VNM 2 1 1 3 n.a.

South Vietnam High Efficiency, 
Stove - Charcoal

Charcoal VNM
n.a. n.a. n.a. n.a. n.a.

South Vietnam High Efficiency 
Stove - Wood

Wood VNM
n.a. n.a. n.a. n.a. n.a.

Super Jumbo Multi Biomass 
Cooking Stove

Charcoal, Crop residues, 
Dung, Ethanol/ alcohol, 
Kerosene, Wood, Other

PHL
n.a. n.a. n.a. n.a. 70-80

SuperSaver Al Waal (PCS-1) Crop residues, Wood KHM n.a. n.a. n.a. n.a. 33

SuperSaver Charcoal Stove 
(CH-530D)

Charcoal PHL
2 0 0 3 n.a.

SuperSaver Wood GL (M-
501:10)

Wood KHM, ION, PHL, SOP, VNM
2 1 1 3 n.a.

Tao Cement Charcoal LAO n.a. n.a. n.a. n.a. n.a.

Tao Dam Charcoal, Wood LAO n.a. n.a. n.a. n.a. n.a.

Tao Payat Charcoal LAO n.a. n.a. n.a. n.a. n.a.

THX F11 Pellets, Wood VNM 0 2 2 n.a. 18-22

THX F11 Crop Residues, Pellets, Wood VNM 0 2 2 2 5-22

Zoom Dura Wood PHL n.a. n.a. n.a. n.a. 30-40

Source: Author’s compilation from data contained in the Clean Cooking Alliance Clean Cooking Catalogue, available at: http://catalog.clean cooking stoves.org/stoves, and additional 
programme documents from various development agencies. 
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Efforts at incentivizing market 
development face challenges

Results-based financing (RBF) incentives are 
appearing in the region with the objective of 
surmounting initial market barriers related to risk 
aversion on behalf of retailers and higher stove 
costs for consumers. Programmes currently 
using the method are underway in Cambodia, 
Indonesia and Viet Nam. Under an RBF scheme, 
retailers are rewarded with financial payments 
for the sale and use of efficient cooking stoves 
(verified by a third party, often women’s unions). 
The expectation is that, once exposed to higher 
quality stoves, consumers in the future will be 
willing to pay higher prices. The objective is to 
create self-propelling markets that continue 
after RBF incentives are phased out.

RBF mechanisms have faced challenges, 
mainly due to the introduction of complexities 
to existing supply chains. The number of steps 
and multiple actors needed to receive incentive 
payments (figure 18) could be seen as a deterrent 
for stove manufacturers and suppliers; end-
user purchasers of the stoves may not want to 
be involved in the verification process; while 
the involvement of additional actors inevitably 
adds to the total cost of the project. Programme 

implementers found that the goal of tracking all 
clean stoves sold under the pilot programme 
proved too costly, and, at present, incentives 
continue to remain necessary (World Bank, 2018).

Mismatches linger between 
government/NGO/donor 
development objectives and user 
demand

The fact that a significant uptake of higher-
priced LPG and electric cooking has occurred in 
the region, both in the urban and rural contexts, 
without programmes and incentives suggests 
that a better understanding is needed of 
consumer influencers and market drivers, i.e., 
media, community members and marketing 
events. Although generally accepted. While 
evidence suggests that shifting users away 
from existing cooking methods is difficult, it 
is generally accepted that the private sector 
has successfully transitioned huge numbers 
of households to LPG and electric cooking for 
some or all cooking functions. 

Many cooking stove initiatives in the region and 
globally have failed to result in long-term use. 
Although evaluations of initiatives are limited 

Figure_18 AN EXAMPLE OF A RESULTS-BASED FINANCING MODEL

Manufacturers 
and suppliersDonor

Operations 
manual

1
Stove 
sold3

Sales report 
with buyer 
contacts

4
On-site 

verification

Verification 
team End 

users

5
Confirmation

2
Sales report

Local bank
6

Incentives 
payment

Source: Author adaptation of results-based financing for clean stoves illustration from (World Bank, 2018).
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from the region, one example study found that a 
significant portion of users abandoned the use of 
a stove within a short period of time, especially 
if not provided with adequate familiarization 
with the product and its operation (SNV, 2019). 

Development objectives, such as reducing 
household smoke exposure, do not necessarily 
align with household decision-making. While 
the negative impacts of smoke may be 
acknowledged by cooking stove users, they 
may not be considered a real threat (SNV, 
2015). Approaches by many programmes have 
consisted of the provision of an unfamiliar 
appliance with expectations of rapid user buy-in 
regarding its superior performance qualities and 
health. As experience in Cambodia has shown 
(SNV, 2019), in addition to a quality product, 
social acceptance at household and community 
levels is needed to assure long-term use.

More research is needed into the potential for 
household fuel-switching in areas considered 
“biomass regions” in order to understand issues 
benefits such as consumer energy choices for 
various cooking tasks. Shifting clean cooking 
promotion tactics away from approaching 
target households as beneficiaries, to viewing 
and engaging them as potential customers 
of an energy product and service, can help 
programmes employ approaches that support 
effective market development.

Affordability is a barrier, although 
willingness to pay increases when 
expectations are met 

Affordability is often cited as the primary 
barrier to clean stove uptake. Yet, procure-
and-distribute programme models have also 
failed in the region due to factors including a 
mismatch of supply and demand, low levels of 
ownership on the behalf of beneficiaries, poor 

quality products as well as a lack of post-sale 
service availability.

Traditional cooking fuels are often low-cost 
or free, while clean options are considered 
unaffordable due to higher upfront stove prices 
and ongoing fuel costs. However, evidence from 
the region suggests that willingness to pay is 
influenced by many factors. 

A study conducted in the Lao PDR indicated 
the importance of other drivers of uptake. 
The study showed that, if expectations were 
met, willingness to pay was relatively high 
for adopting alternative fuels and stoves. In 
addition to price, the study found key drivers 
included stove performance and fuel availability 
(Lao Institute for Renewable Energies, 2013). 
A study in Viet Nam indicated that the uptake 
of clean cooking stoves among households 
who were provided with information on stove 
operation and who were involved in the physical 
design as well as community discussions, was 
far more likely to continue. The study found 
that 63% of households who were exposed to 
“behaviour change techniques” (BCT) were still 
using the stove on a daily basis six months later. 
In contrast, only 15% of households that were 
merely provided with the stove without BCT were 
still using the stove. Those who had received 
BCT also exhibited higher overall satisfaction, 
greater willingness to recommend the stove to 
neighbours and had a higher willingness-to-pay 
(SNV, 2019).

However, affordability is still a major barrier 
for many. Even when the costs over time may 
be lower, lump sum payment requirements for 
options such as LPG can present a hurdle for 
consumers with variable cash flows. Therefore, 
financial products or programmes, such as 
micro-financing or pay-as-you-go, can provide 
the necessary financing conditions that allow 
households to switch to clean options. 
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Reliable distribution networks are 
necessary

In urban areas, modern cooking stoves are 
available in a wider range of variety, while fuel 
supply chains for LPG are generally better 
established and electricity to power induction 
stoves is readily available. In contrast, rural 
areas lack the same availability and distribution 
networks for products, fuel, parts and service, 
and the prices of these items may be higher 
due to higher costs of distribution and poor 
road infrastructure (Puzzolog et al., undated). 

Inadequate or unreliable distribution networks 
limit demand. Convenience is a factor in 
consumer choice, and therefore factors such 
as the travel distance, purchasing procedures 
and unreliable supplies can limit the appeal of 
products. Yet, without a full understanding of 
potential demand, suppliers are less likely to take 
on the risks involved in establishing a distribution 
network. Therefore, greater efforts are needed in 
understanding local market situations, consumer 
demand and accessibility issues in order to 
establish effective networks for clean cooking 
products and services. Each type of fuel and 

A successful clean cooking sector requires a comprehensive approach.

Table_7 CREATING AN ENABLING ENVIRONMENT FOR A CLEAN COOKING MARKET

Factors Description

Policy A comprehensive policy framework is needed to set targets, establish one or more types of the fuel of choice for 
households, outline action plans and provide overall direction for the sector.

Data Data on household cooking practices, market stove model availability and sales are needed to support data-
driven decision-making.

Investment Public and private investments are required to support the development of the clean cooking sector.

Regulation, 
standards and 
certification

Regulation, standards and certification are needed to promote a sustainable supply based on quality products 
that meet performance standards, while also preventing illegitimate market actors.

Research and 
development

Research into consumer needs and the development of high-performance products that meet user criteria 
requires the establishment of testing facilities and engagement with target user groups. This includes 
undertaking assessments of behaviour change potential through education, product availability and affordability. 

Infrastructure 
financing 

Mid- to longer-term finance is needed for the construction of production facilities (e.g., terminals, stove 
production equipment, pelletizing equipment, biodigesters and power supply) and distribution (e.g., product 
transport and grid connections). Make capital accessible to SMEs through local banks. 

Capital cost 
consumer financing

Mechanisms are needed to provide end-users with options to help bridge financial gaps, e.g., microfinancing, 
pay-as-you-go and rental options. Engaging local lending institutions as partners in clean cooking programmes 
can expand the potential market for clean cooking technologies and fuel. 

Fuel pricing policies 
(including taxation 
and subsidies)

For some types of fuel, mitigating fuel price variability requires effective government mechanisms. Identifying 
methods of limiting subsidies to low-income households can avoid over-spending by Governments on subsidies.

Marketing strategies Government awareness programmes can help to educate populations on the benefits of clean cooking, while 
also raising market demand.

Behaviour change Identify key influencers of consumer behaviour and employ contextually appropriate communication methods 
that educate, engage and raise the socialization around a cooking product or service.

After-sales service Consumers require services after the sale of a clean cooking product, e.g., fuel delivery, stove repair and 
operational support. Therefore, avoiding one-off product distribution efforts in favour of the development of 
comprehensive supply-sales-service frameworks is necessary. 

Source: Author’s compilation.
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technology has its benefits and drawbacks, 
and must be suitable for the context. Therefore, 
in order to support consistent and sustained 
use, the choices made must consider how an 
uninterrupted supply of fuel, appliances and 
accessories can be assured. 

Creating an enabling environment 
requires a comprehensive set of 
approaches

Governments occupy a critical role in creating 
policies and plans that support an enabling 
environment for the development of the 
clean cooking sector. They are tasked with 
understanding the dynamics behind long-term 
energy supply, and with employing long-term 
planning with a focus on resource availability 
and government subsidy expenditures. As 
clean cooking is increasingly integrated into 
government energy policy frameworks, targets 
can signal government support in a given 
direction, while standards and regulation help 
assure the safety and reliability of markets. 
Awareness campaigns boost product demand, 
while economic tools can encourage supply 
chain development and lower economic barriers 
for end-users. Factors that counteract a healthy 
market include free products, a lack of standards, 
financial product unavailability for market actors 
and end-users, a lack of post-sales service, and 
the introduction of inferior or illegal products 
to the market which undermine higher-quality 
products. Table 7 outlines key factors of an 
enabling environment.

C. Clean cooking national 
profiles 

The level of policy attention afforded to the 
matter of clean cooking varies widely, as does 
the nature of efforts to address the clean cooking 

deficit. This section gives an overview of efforts 
within each ASEAN nation that has yet to achieve 
universal access, along with key challenges and 
opportunities for progress. 

Cambodia – focus on improved 
cooking stoves and biogas, urban 
uptake of LPG (and electricity to a 
small degree)

Solid biomass, in the form 
of wood and charcoal, is the 
primary fuel used for cooking 
in Cambodia, which has one 
of the region’s lower rates 
of clean cooking access at 

22%. Nonetheless, the country has one of the 
region’s highest rates of improvement and has 
experienced a rise in access levels from just 
4% in 2000.

A clear divide is evident between urban and rural 
areas of the country. In urban areas, LPG has 
become a popular choice for cooking, and has 
displaced solid biomass to become the primary 
cooking fuel for approximately half of the urban 
population. In contrast, rural areas, home to 
more than three-quarters of the population, are 
almost entirely reliant on solid biomass, with a 
small percentage of the population using LPG 
or biogas.

Promotion of improved cooking stoves 

In 2002, the country-initiated a policy on 
promoting improved cooking stoves (ICS) and 
biogas. In 2003, the New Lao Cookstove Project 
was launched by the French non-governmental 
organization (NGO) GERES in collaboration 
with the then Ministry of Industry, Mines and 
Energy. The objectives were to reduce household 
expenditures on fuels, lower negative health 
impacts and relieve deforestation pressures 
stemming from the broad use of firewood. The 

22%
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project introduced an ICS based on existing 
models, together with standards and quality 
certification. Consumer purchase subsidies 
were not used, as buyers were expected to 
recoup costs through savings over a period 
of six months. In conjunction with the stove 
development, a formal network of improved 
cooking stove producers and distributors was 
developed, which have produced and sold 
more than 3.5 million improved cooking stoves 
(GNESD, 2019). 

The subsequent ADB-backed Rural Energy 
Project, launched in 2014 and implemented 
through the Ministry of Mines and Energy 
(MME) and GERES, aimed at establishing a 
manufacturing and distribution network for 
new wood- and coal-burning ICS models, which 
were 20% more efficient than the traditional 
Lao cooking stove. At the height of the project, 
12 artisans were manufacturing the project’s 
ICS models and 61 retailers were selling them. 
While 85,000 were sold during the project at a 
cost of $2.50 or less, following the end of the 
project manufacturing and distribution of the 
model appeared to cease. The complexity of 
the manufacturing process, growing access 
to LPG and competitive products from other 
provinces led to these project shortcomings 
(Asian Development Bank, 2019). 

The most recent effort led by the Netherlands 
Development Organisation (SNV) is disseminating 
gasifier stoves by linking international producers 
of super-efficient advanced biomass cooking 
stoves (ABCs) and local distributors. The project 
trialled an auctioning system where distributors 
bid on individual lots of stoves, which they 
then would sell to local markets. Results-based 
financing, which offers payments for verified 
sales and use, was used to fill in the gap between 
the bid price and actual costs. The auctions 
attracted some participation, although auction 
prices remained low, requiring higher levels of 

financing (SNV, 2016-2017). Auctions ceased 
in 2018. 

Although faced with challenges, Cambodia’s 
clean stove sector continues to make headway. 
In 2018, following the establishment of quality 
standards, a quality assurance label was 
launched together with campaigns to promote 
efficient stoves to the public (Dehier, 2018).

Production of biogas from agricultural 
waste

Biogas has played a role in rural areas with the 
introduction of the National Biodigester Program 
(NBP) in 2006 as a collaboration between the 
Cambodian Ministry of Agriculture, Forestry and 
Fisheries and SNV. The programme has enabled 
the installation of more than 25,000 biodigesters 
in two phases that utilize livestock waste to 
produce domestic biogas for cooking, while also 
producing improved fertilizers. Benefits include 
reduced fuel expenditures, reduction of indoor 
air pollution, a slowing of forest degradation and 
reduced carbon emissions, which has enabled 
carbon financing to support the project. Users 
have reported additional benefits related to 
cleaner, healthier households (Hyman and Bailis, 
2018).

The goal of the project was to create a self-
sustaining, market-driven national domestic 
biodigester sector. Promoted among farmers 
through existing agricultural educational 
outreach networks, the biodigesters have been 
well-received and have demonstrated long-
term operation. However, a subsidy remains in 
place and the programme in recent years has 
experienced a slowdown, attributed in part to a 
change in programme leadership, a temporary 
lowering of the subsidy and the entry of cheaper 
but inferior models in the market. Livestock 
ownership is also declining, threatening to 
reduce feedstocks as tractors become more 
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available and labour is pulled into the textile 
industries (Hyman and Bailis, 2018). 

Despite programme challenges and shifting 
agricultural practices, the Government considers 
biogas a viable option for promoting clean 
cooking. While small in scope, its latest policy for 
biogas, the Policy on Biodigester Development in 
Cambodia 2016-2025, is targeting a cumulative 
total of 33,000 biodigesters installed by 2020 
and 43,000 by 2025, which could improve, to a 
small degree, the overall cooking rate.

Progress opportunities and challenges 
in Cambodia

The promotion of improved cooking stoves and 
biodigesters has resulted in a steady rise in 
access levels, but with 78% of the population 
(an estimated 12.7 million people) reliant on the 
traditional use of solid fuels, efforts fall far short 
of what is needed to achieve universal access 
to clean cooking by 2030.

Cambodia’s policies have largely focused on 
promoting ICS models, many of which are unlikely 
able to significantly improve indoor air quality 
and health outcomes. Meanwhile, rural structural 
changes mean livestock manure feedstocks for 
biogas systems may decline as mechanization 
replaces livestock. Only recently, advanced 
gasifier models have been introduced to the 
market, capable of meeting higher performance 
tiers according to WHO guidelines. With more 
than three-quarters of the population living in 
rural areas, the creation of distribution networks 
and demand for a self-propelled market for these 
products is a major challenge. 

Cambodia also has the region’s second-lowest 
GNI per capita. Affordability has been shown 
to form a significant barrier to adoption of 
the clean cooking options in the country. The 
cost difference reported in one study between 
a traditional stove and a biogas is extreme, 

with the traditional stove costing less than $4, 
while a medium-sized biogas system costs 
approximately $450 with a subsidy (SNV, 2015). 
The continued reliance on traditional biomass is 
likely to persist beyond 2030 without aggressive 
government interventions to establish broad 
and reliable markets for high-efficiency cooking 
fuels and technologies. 

Indonesia – successful kerosene-to-
LPG switching, with the focus 
turning to city gas

Indonesia is one of the 
region’s major success 
stories for rapid clean cooking 
advancement. Through 
targeted policies and actions, 
the country has raised the 

access rate from just 6% in 2000 to 80% in 2018. 

Fuel switching – LPG infrastructure development 
has driven progress

The country’s success in expanding access 
to clean cooking is largely due to a massive 
kerosene-to-LPG programme launched in 
2007. Kerosene is considered a polluting fuel, 
and prior to the fuel-switching effort much 
of the population relied on it for household 
cooking. Under the programme, the Government 
distributed free of charge LPG stoves – 
including the cylinder, regulator and hose – and 
subsidized the purchase of small LPG cylinders. 
Concurrently, socialization and educational 
activities were undertaken to facilitate consumer 
uptake. The result was a rapid rise in LPG use. 
Government efforts are continuing to expand 
access and reliable distribution to even the most 
remote island locations. 

In its 2014 National Energy Policy, Indonesia 
established an ambitious target of 85% gas 
utilization by 2015. However, the country did 

80%
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not meet this target. According to national 
statistics, the share of the total population 
utilizing domestic gas (including both natural gas 
and LPG) reached 69% in 2015 and rose to 78% in 
2018, at which time only four out of 35 provinces 
remained without significant gas utilization 
rates (Statistics Indonesia, 2019). However, the 
country’s city gas development programme is 
aiming to connect 3 million households by 2025, 
and 5 million by 2030. 

The success of the country’s policy and 
programme efforts, backed by an estimated 
$2.3 billion in investment (World Bank, 2013), is 
evident in the large shifts in household energy. 
Based on national statistics, after 2008 kerosene 
use dropped from 26% to just 2% in 2018. During 
the same period, biomass use fell from 44% to 
15.2% of household energy (figure 19).

Indonesia has progressively expanded the 
domestic LPG market with subsidized LPG fuel 

Biomass and kerosene are steadily being replaced by LPG and electricity in Indonesian households 

Figure_19 HOUSEHOLD ENERGY CONSUMPTION BY RESOURCE IN INDONESIA, 2008-2018
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Source: Ministry of Energy and Mineral Resources, Republic of Indonesia, 2018 Handbook Of Energy & Economic Statistics of Indonesia

Indonesia’s kerosene-to-LPG fuel switching programme has driven household LPG consumption to the 
region’s highest volume.

Figure_20 HOUSEHOLD LPG CONSUMPTION IN ASEAN, 2000-2016
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and cooking technology, resulting in the region’s 
most rapid rise in household consumption 
(figure 20) and through its state-owned energy 
producer, is set to construct 12 new terminals 
to support the kerosene-to-LPG conversion 
programme (Silaen, 2018). The phased 
conversion programme was implemented on a 
province-by-province basis (figure 21). 

Natural gas is also positioned to play a key role 
in the household energy mix. The latest National 
Energy Policy (RUEN) is pushing the acceleration 
of a city gas network targeted to supply 4.7 
million households (Indonesia, Ministry of Energy 
and Mineral Resources, 2019).

Under a collaboration between the Ministry 
of Energy, Hivos and SNV, the Indonesian 
Domestic Biogas Programme (BIRU) installed 
more than 15,000 biodigesters in rural areas 
from 2010 to 2015. The effort is continued today 
under the Ministry (SNV, 2020a). The biogas 
market in rural areas has yet to become self-

sustaining. Up-front costs for the installation 
of biodigesters, even with subsidies, are high, 
especially considering that farmers have ready 
access to free firewood. Fully subsidized units 
have also faced challenges due to a lack of sense 
of ownership and poor maintenance, leading to 
the discontinued operation of approximately 
half of the installations (Budiman et al., 2018). 

Trialling clean cooking stoves

The World Bank-backed Indonesia Clean 
Stove Initiative employed a results-based 
financing approach to a pilot programme 
targeting households that will likely continue 
using biomass beyond 2030. The programme 
placed investment and performance risks on 
the private sector by providing payments to 
service providers, based on verified delivery 
of stoves and operational performance (World 
Bank, 2018). The pilot programme distribution 
approached 10,000 stoves, and is being used 
to form the development of a master plan for 

The phased Indonesian kerosene-to-LPG conversion plan was planned and implemented at the provincial 
level.

Figure_21 INDONESIAN KEROSENE-TO-LPG CONVERSION PLAN

Source: Thoday et al., 2018.
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cookstove dissemination efforts have achieved 
mixed results.

Gas and LPG distribution networks can be 
expected to be completed, but to continue 
progress in the more difficult regions the 
Government will have to address the greatest 
challenge of transitioning remaining biomass-
reliant households to modern energy. The 
kerosene-to-LPG switching programme targeted 
areas with LPG infrastructure readiness due 
to existing kerosene supply chains, ease of 
distribution and high kerosene consumption. 
Biomass users were not a primary target of the 
programme, and among these households the 
programme’s impact has been limited. Even 
when they adopted LPG, biomass fuel stacking 
remained common (Andadari et al., 2014; Thoday 
et al., 2018). 

Biogas has also been included in government 
planning for the construction of biogas 
digesters serving 1.7 million households by 
2025 (Indonesia, Ministry of Energy and Mineral 
Resources, 2019), although key uncertainties in 
the area of unclear stakeholder roles, unstable 
political focus, unspecified targets and differing 
development ideas in the sector have yet to 
be resolved (Sileam, 2019). A notable potential 
opportunity is that current power oversupplies 
in some areas of the country, emerging from 
slowing growth in consumption, may present 
a basis to further promote electric stoves.

A notable potential opportunity is that current 
power oversupplies in some areas of the 
country, emerging from slowing growth in 
consumption, may present opportunities to 
further promote electric stoves. Enabling this, 
the state-owned electricity company is planning 
to subsidize upgrades and set a minimum 5,500 
VA for household electricity for its 65 million 
households, only 345,000 of which currently use 
electric stoves (ASEAN Centre for Energy, 2020). 

upscale, currently under consideration by the 
Government (Thoday et al., 2018).

Progress opportunities and challenges 
in Indonesia

The success of the Government’s fuel switching 
effort is clear, but it has come with costs. It 
was primarily motivated by falling domestic 
kerosene supplies and the need to combat rising 
subsidies. Due to the success of the kerosene-
to-LPG programme, domestic LPG supply shrank, 
leading to increasing demand for imported LPG. 
While kerosene subsidies dropped and resulted 
in government savings, they are increasingly 
replaced by LPG subsidy outlays. To mitigate 
this, blending dimethyl ether (DME), an abundant 
resource in Indonesia, with cooking LPG has been 
examined, although testing shows lower fuel 
efficiency (Anggarani et al., 2014). The country 
has acknowledged the need to undergo reforms 
to reduce subsidy expenditures (G20 2019 Japan 
Peer Review Team, 2019).

In addition, subsidized LPG containers were 
available, even to the wealthy, with the result 
that subsidies mostly benefiting those who can 
afford to consume the most energy. According 
to a government review, 50% of subsidies 
benefited the wealthy and only 30% the poor. 
To begin to address the challenge of subsidy 
distribution, the Government has introduced 
unsubsidized LPG cylinders, and is turning 
toward modern technology to support more 
efficient clean cooking markets. The trialing of 
biometric authentication is underway to allow the 
switch from an indirect LPG subsidy to a direct 
subsidy for qualified purchasers authenticated 
at retail points. 

In urban areas, the construction of natural 
gas pipeline networks has not kept up with 
household demand. In rural areas, biogas 
systems targeted at farmers and rural clean 
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Lao PDR – focused on ICS, 
challenged by lack of policy

With the region’s lowest level 
of clean cooking penetration, 
at just 7% in 2018, Lao 
PDR faces major hurdles 
to achieving high levels of 
access by 2030. 

7%

The urban-rural divide in access to clean 
cooking is distinct. According to the most recent 
national social indicators, 16.2% of the urban 
population, which represents roughly one-third 
of the country, uses clean cooking methods, 
while rural areas with and without roads have 
access rates of only 2.5% and 0.5%, respectively 
(Lao Statistics Bureau, 2018). Electric and LPG 
technologies are currently found primarily in 

In the Lao PDR, clean cooking fuels and technology are largely limited to the urban and the rich.

Figure_22 BREAKDOWN OF COOKING TECHNOLOGY USE IN LAO PDR 
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22B WEALTH INDEX QUINTILE DISTRIBUTIONS IN LAO PDR 
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urban areas and the top two wealth quintiles, 
while penetration of clean cooking within the 
general population is virtually non-existent. 
The poorer the household, the further down the 
scale they fall towards the most basic, and most 
polluting cooking solutions (figure 22), such as 
three-stone stoves or open fires. Households 
with higher incomes tend towards traditional 
and manufactured stoves. In terms of biomass, 
most urban residents use purchased charcoal for 
cooking, whereas rural populations, particularly 
those without roads, rely on gathered wood. 

In the category of manufactured cooking stoves, 
improved cooking stoves may be included, 
although this not specified in the national 
data. Determining whether a solid-fuel-based 
cookstove in a household can be considered 
“clean” requires a level of verification not 
undertaken by the 2017 recent national survey. 

Initiatives focused on cleaner stoves

Several clean cooking stove initiatives have 
been undertaken in the country, gathering 
momentum in the 2010s with the support of 
international development partners aligned 
and in cooperation with the Government. Early 
programmes faced a number of challenges, such 
as maintaining quality and performance despite 
a lack of standards, leading to limited results 
(Lao Institute for Renewable Energies, 2013). 

In 2013, the Improved Cookstoves Programme 
was launched by the Government in collaboration 
with several international organizations and a 
local not-for-profit association with a target of 
selling 420,000 improved cooking stoves that 
used up to 20% less wood and charcoal than 
traditional stoves. The sale of carbon credits has 
been central, and used to finance the training 
of stove producers and retailers, promote new 
markets, improve product monitoring and 
testing, and manage certification and quality 
labelling (Nexus, 2017). As with earlier efforts, 

the Lao Women’s Union has played a role in the 
promotion and marketing of stoves.

The most recent effort involves the targeted 
distribution of 50,000 ABCs in 2019-2020. The 
stove is designed to meet WHO guidelines and 
will be the only model of its kind in the country. 
It is fuelled by imported biomass pellets and 
distributed at a maximum cost of $45 per stove 
(World Bank, 2019).

Progress opportunities and challenges 
in the Lao PDR

The introduction of high-efficiency gasifier 
biomass stoves in the Lao PDR market marks 
a positive step towards transitioning households 
to use stoves that meet WHO efficiency and 
emissions standards; this can potentially lead to 
measurable positive health outcomes. However, 
these stoves are currently only being marketed 
in urban and peri-urban areas, where there is 
existing demand for durable and efficient stoves 
together with a higher willingness to pay (World 
Bank, 2019).

The establishment of a market for the gasifier 
model can be expected to encounter potential 
challenges related to fuel availability and costs. 
The biomass pellet fuel is imported from Indonesia 
via Thailand, and the supply chain will therefore 
need to be well-established and reliable, an 
aspect that local pellet production could help 
to address. The cost of the gasifier stove ($45) 
and fuel is many times more expensive than 
other biomass stoves and free or low-cost 
fuelwood; therefore, the market may be limited 
to wealthier households accustomed to paying 
for fuel. In addition, household awareness of the 
adverse health impacts associated with indoor 
air pollution is low (Lao Institute for Renewable 
Energies, 2013), which requires awareness 
raising in order to make lower emissions a selling 
point.
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Continued efforts to leverage carbon credits 
and apply creative financing mechanism will be 
required to reduce initial consumer costs and 
carry clean cooking markets to the point where 
they are self-sustaining.

Beyond urban areas, in addition to the above-
mentioned barriers, markets for clean stoves 
or fuel that rely on formal distribution networks 
will be challenged due to physical infrastructure 
limitations. More than 60% of national roads are 
considered to be in bad or poor condition, while 
an estimated 40% of villages are six kilometres 
or more away from a main road, and half are 
inaccessible during the rainy season (World 
Food Programme, 2018). 

Despite the economic and development 
challenges that the Lao context presents, the 
largest barrier to the advancement of clean 
cooking is the lack of policy. The Government 
has yet to establish clean cooking targets 
or plans, and the Eighth Five-Year National 
Socio-Economic Development Plan (2016-2020) 
notably lacks any reference to cooking.

However, energy access in the form of 
electrification is a facet in which the 
Government has exhibited strong planning 
and implementation ability. Therefore, it is able 
to apply some of the lessons learnt to clean 
cooking. In addition, the rise in electrification 
rates brings opportunities to expand the use 
of electric cooking stoves. During the times 
when electricity tariffs were below actual costs, 
urban households began to switch. However, 
with the subsequent rise in tariffs, households 
went back to fuelwood and charcoal (IBRD/
World Bank Group, 2013), suggesting that, if the 
cost is attractive, consumers may be willing to 
make the switch.

Malaysia – wide access to cooking 
gas

Malaysia’s rate of access to 
clean cooking has hovered 
between 97% and 98% during 
the past two decades. The 
nation’s population relies 
primarily on either LPG or 

natural gas for cooking. Malaysia has abundant 
gas resources and transport infrastructure 
is well-developed, enabling a high level of 
cooking fuel availability. The Government also 
heavily regulates the marketing and distribution 
of cooking fuel, and has automated pricing 
mechanisms that maintain low retail prices 
through sales tax exemptions and subsidies. 

The Government has long prioritized the 
affordability of cooking gas, introducing LPG 
subsidies as early as 1983, that have helped 
to phase out the use of charcoal and firewood. 
In recent years, LPG has been the highest 
subsidized product, helping to ensure access 
to lower income households, although leakages 
of subsidized LPG cylinders to non-target 
households has resulted in overspending 
(Choong, 2019). For the small percentage of the 
population that continues to rely on traditional 
solid fuels or kerosene, no government efforts 
are underway.

Myanmar – growing opportunities 
for electricity, LPG

Myanmar has the region’s 
third lowest rate of access 
to clean cooking at 28%, up 
from 3% in 2000. Biomass 
is the most common fuel 
for cooking, in the form of 

wood and charcoal. Two-thirds of the country’s 
population resides in rural areas, where biomass 
accounts for the majority of cooking fuels. 

97%

28%
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ICS promoted to curb deforestation

The issue of clean cooking in Myanmar has 
largely been approached by the Government 
and development agencies from the perspective 
of forest conservation. Policies related to clean 
cooking include: (a) the National Forestry 
Master Plan 2001-2031, which promotes more 
sustainable harvesting and protection of forests 
from degradation that is, in part, associated with 
fuelwood gathering; and (b) the Comprehensive 
Plan for Dry Zone Greening 2001-2031, which 
set a target of distributing 260,000 improved 
cooking stoves between 2016 and 2031 – a 
small number in relation to the approximate 12.7 
million people without access in 2018. The 2014 
National Energy Plan identified the objectives 
of promoting efficient stoves and encouraging 
domestic bio-gas promotion, although detailed 
government plans have not been established. 

Although several NGOs, with support from 
the international community, have long been 
working towards increasing the use of improved 
cooking stoves (ICS), usage remains low. Many 
cooking stove distribution programmes that 
failed gave stoves given away for free, leaving 
no incentive to develop a supply chain and 
market for these products, while local production 

of stoves encountered quality problems. The 
results of one 2014 survey found only 6% of 
households were using ICS, which was half 
the rate of households that were using either 
electric or LPG stoves, technology that had not 
been promoted by the Government (figure 23). 
This situation suggests that new market-based 
approaches are needed that move away from 
deforestation and development goals towards 
a focus on meeting household needs. 

Steps in this direction have been taken under 
the ongoing Strengthening improved Cookstove 
Access towards a better quality of Life and 
Environment (SCALE), implemented by GERES. 
During a four-year period, with the help of carbon 
financing, the project disseminated more than 
40,000 ICS for wood and charcoal. In 2018, the 
San Pya label was launched, with certification 
that their stove models had passed quality 
controls, encouraging consumers to choose 
more efficient stoves.

Electric cooking rates are high, although the 
Government is currently promoting LPG. 

Myanmar is unique in the ASEAN region due 
to its relatively high rates of electricity usage 
for cooking. According to statistics from the 

Despite efforts at promoting ICS, usage is low, while electric cooking has emerged without promotion.

Figure_23 STOVE TECHNOLOGY USED IN MYANMAR HOUSEHOLDS

Electricity
10% LPG

2% ICS
6%

Woodfire
51%

3-Stone
20%

Charcoal
10%

Rice husk
1%

Source: Based on data from ADB Myanmar Energy Consumption Surveys, 2017 (survey conducted in 2014)
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2015-2016 Myanmar Demographic and Health 
Survey, nearly 58% of the population was 
using electricity in urban areas, while the rural 
population was approaching 10% at the time 
of the survey (figure 24) (Myanmar, Ministry of 
Health and Sports, 2017). The survey did not 
cover fuel stacking, which another ADB survey 
found to be common practice, where electricity 
was often backed up by firewood or charcoal 
(Asian Development Bank, 2017). 

However, due to unmet power demands, the 
Government is looking to switch households 
from electricity to LPG for cooking. In 2017, it 
opened the market and established a target 
of distributing LPG to 150,000 households. 
A public-private partnership with Parami 
Energy has been initiated under the World LPG 
Association’s “Cooking for Life” programme. 
The company has employed a unique strategy 
of a female-only distribution network, placing 
one female “Champion” in each city quarter 
(McBride, 2019). 

The country has a reliable LPG supply, but 
the nascent market will likely require time to 
establish widespread distribution outside of 

urban areas. However, with an electricity price 
hike in July 2019, LPG demand has reportedly 
risen. 

Progress opportunities and challenges 
in Myanmar

Among the ASEAN economies working towards 
universal access to clean cooking, the potential 
for expanding the use of electricity for cooking 
alongside electrification efforts is most notable 
in Myanmar. With 22% of the population already 
using electricity for cooking, cultural acceptance 
appears to be a smaller barrier than other 
contexts. One study found that the electric 
stove is considered among peri-urban and 
rural households to be the aspirational stove, 
ranked above common biomass stove models, 
and well above LPG stoves (Emerging Markets 
Consulting, 2015). Urban households in higher 
income brackets prefer electricity, followed by 
wood and charcoal, for cooking purposes; in 
contrast, rural households use mainly firewood, 
regardless of their income levels (Emerging 
Markets Consulting, 2015), suggesting that 
lower levels of electricity access and reliability 
are key decision factors.

Myanmar, in comparison to the region, has relatively high rates of electric cooking.

Figure_24 MYANMAR COOKING FUEL BREAKDOWN, 2015-2016

Total

Rural

Urban
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%

 Electricity  LPG/natural gas/biogas  Coal/ignite  Charcoal  Wood
 Straw/shrubs/grass  Agricultural crop  Animal dung  No food cooked in household

Source: Myanmar Demographic and Health Survey 2015-2016 (Ministry of Health and Sports, 2017)
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Indeed, the country is currently struggling to meet 
power demand, which is growing. Consumers 
experience regular power shortages, creating 
challenges for those who rely on electricity to 
meet their cooking needs. To meet demand, 
the Government is working towards increasing 
the power supply with the construction of new 
thermal powerplants. Increased tariffs have 
also been introduced to combat recent losses 
in the power sector and to fund government 
investment in supply and grid extension. 
However, electricity prices are the lowest in 
the region, even with the 2019 tariff hike that 
approximately doubled prices for households 
(figure 25). 

Despite the apparent rising barriers to electric 
cooking, if household spending on energy is 
closely examined the data suggest that quality 
power supplies may have a positive effect on 
affordability. As found in a recent household 
survey, expenditures for items such as batteries 
and candles represent a high percentage of 
household energy (figure 26). When sufficient 
and reliable power supplies are realized, the 
opportunity emerges to transition these 
expenditures to modern forms of energy, 
including electricity and LPG for cooking. It is also 
argued that high-efficiency electric appliances 
offer a competitive economic option against 
traditional and LPG options, even for households 

connected to solar home systems and mini-grids 
(Couture and Jacobs, 2019), although the higher 
power demand of electric stoves would require 
innovation in the design of grid systems.

The potential for introducing LPG as a primary 
fuel in the household energy mix, especially 
outside of urban areas, remains uncertain. 
Together with incentives and investment, LPG 
industry players are calling for government 
support in the establishment of a national LPG 
Association as well as the implementation of 
LPG regulations to support the healthy growth 
of the sector (McBride, 2019).

Another aspect of Myanmar’s cooking sector that 
deserves attention is the extent of informal fuel 
distribution networks. A recent survey found that, 
among surveyed households, 61% of fuelwood is 
purchased and 43% of households buy 100% of 
their wood, providing an important market and 
source of income for poor households (ADB, 
2017). On the one hand, households are largely 
accustomed to paying for their cooking fuel (a 
situation that differs from other contexts where 
fuelwood is primarily gathered and essentially 
free), therefore creating a baseline willingness to 
pay. On the other hand, a transition of households 
away from fuelwood will likely exacerbate poverty 
among those who gather and sell firewood as a 
significant part of their livelihood.

Myanmar households pay the lowest electricity prices in ASEAN despite a recent increase in tariffs, and 
favour electric cooking in urban areas.

Figure_25 AVERAGE HOUSEHOLD ELECTRICITY PRICES IN THE ASEAN REGION (SEPTEMBER 2020)
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Most importantly, Myanmar needs to develop a 
clean cooking policy framework that establishes 
clear targets, action plans and coordination 
between various ministries, NGOs and private 
sector entities involved within the sector. 
Consideration of the lessons learnt to date may 
suggest that the promotion of electric cooking 
– in the light of current efforts to increase the 
power supply and the falling costs of installing 
higher-capacity mini-grids – can play an 
important role in a longer-term plan. Meanwhile, 
the LPG market requires time to develop, from 
both supply and demand sides, and requires 
supportive incentives and regulations. 

The market for clean stoves, regardless of fuel 
used, would benefit from the establishment 
of performance standards, in line with WHO 
guidelines, and quality control. Support for 
these markets could be expanded through 
carbon financing, while awareness campaigns 
could inform consumers about the benefits of 
clean cooking methods from the economic, 
environmental, and health perspectives. 

The Philippines – government clean 
cooking policies and programmes 
are absent, although the private 
LPG sector is exhibiting innovation

In the Philippines, clean 
cooking progress has 
stalled in recent years. In 
2018, primary reliance on 
a “clean” cooking fuel was 
46%. However, access is likely 

higher, with an estimated 53% of households 
cooking some part of their meal using options 
such as LPG or electricity, demonstrating that 
fuel stacking is widely prevalent (Sustainable 
Energy for All, 2019a). 

While electrification has been given significant 
attention, clean cooking remains absent from 
government policy and planning. The Philippine 
Energy Plan 2016-2030 does not identify clean 
cooking as an area of government activity, 
although the Government expects that the 
increased availability of electricity and LPG will 
lead to a slowing of traditional biomass use (the 

46%

Providing reliable power supplies could shift household expenditures for batteries and candles towards 
modern cooking options. 

Figure_26 MYANMAR HOUSEHOLD ENERGY EXPENDITURES, BY INCOME TIER
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Philippines, Department of Energy, 2016). Other 
surveys estimate that, even with broader use 
of LPG and electricity, charcoal will remain an 
important cooking fuel (Sustainable Energy for 
All, 2019a).

Imported ICS are found in the Philippines, while 
local clean stove production has been very 
limited in scale and distribution, attributed to a 
lack of funding and high transportation costs. 
Large-scale clean cooking initiatives are absent, 
and only 1% of households are estimated to be 
using wood or charcoal-based ICS. Closing this 
gap will require an estimated $303 million in 
enterprise financing, together with $220 million 
to bridge the affordability gap for households 
(Sustainable Energy for All, 2019a).

Private sector innovation in the LPG 
market

The LPG market has experienced rapid growth 
and is the main driver behind the rise in clean 
cooking, although it is limited primarily to urban 
areas. The industry is guided by the non-profit 
Philippines Liquid Propane Gas Association, Inc., 
which provides technical training and participates 
in the development of codes and standards. 

The most prominent LPG distributer for 
households, formerly R Gaz, now Brent Gas, 
developed a range of LPG cylinder options catering 
to various family sizes and those transitioning to 
LPG, available on demand, with free delivery, via 
mobile app. The company also offers stoves and 
accessories, and markets its products through 
250 “LPG convenience stores” (Brent Gas, 2020). 
Microfinancing from the Microfinance Council of 
the Philippines, Inc. (MCPI) has provided funding 
for a stove combined with the smallest sized 
cylinder, just 2.7kg, to bridge the affordability gap 
for low-income households, allowing the MCPI 
to enter the LPG market (Sustainable Energy 
for All, 2019a). 

Progress opportunities and challenges 
in the Philippines

Expectations are that clean cooking rates, 
particularly based on LPG and electricity, will 
broaden due to engrained market forces to reach 
70% of the population (Sustainable Energy for 
All, 2019a). However, government support is 
critically needed to achieve universal access 
by 2030. 

Demand for clean cooking is relatively high in 
the country, which presents an opportunity for 
those looking to enter the market. Policy targets 
can serve as a framework for sector actors, and 
for mapping out priority areas where government 
interventions can bridge supply chain gaps, and 
where the private sector is unable to reach. 

Prioritizing clean cooking in policy and planning 
is necessary in building an environment that 
attracts investment, and where clean stove and 
fuel producers and distributors can gain access 
to financing and support – while supporting 
the development of performance standards for 
various technologies – can help to increase the 
availability of quality products. The Government 
could further bolster the innovation already 
displayed at the transition pint for new LPG users 
through efforts to raise awareness among the 
public regarding the benefits of clean cooking.

Although geographic challenges related to 
dispersed populations across thousands of 
islands limits the potential for the establishment 
of large distribution networks, this is a challenge 
that has been tackled in other areas of the ASEAN 
region. Therefore, the Philippines can learn 
from other ASEAN nations similar development 
contexts.
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Thailand – lacking policy and 
programmes, but has potential to 
draw on strong institutional 
capacity

In 2018, Thailand reached a 
rate of 79% access to clean 
cooking, representing a 
modest increase from 63% 
in 2000.

Lacking policy and clean cooking 
promotion

The country has yet to adopt clean cooking 
into its policy frameworks, and currently has no 
set targets or objectives for the sector outside 
of ensuring appropriate pricing for LPG. The 
household sector is given priority for LPG 
supplies in the country, although demand has 
declined in response to price adjustments made 
by the country to better reflect actual costs 
(Energy Policy and Planning Office, Government 
of Thailand, 2015). The Alternative Development 
Plan does place emphasis on the promotion 
of renewable energy and high efficiency for 
household “heat generator equipment,” although 
it does not specify its function (Thailand, Ministry 
of Energy, 2015). In contrast, electrification has 
received high priority.

LPG is the most common cooking fuel in urban 
areas representing more than 23% of the 
energy, with lower usage rates for electricity, 
wood and charcoal. Approximately half of the 
rural population also cook with LPG, with the 
remaining half essentially split between charcoal 
and wood.

Efforts at promoting clean stoves and fuels 
are very limited, although some early efforts at 
gasifier technology development and technology 
distribution were undertaken by researchers at 
the Asian Institute of Technology (Bhattacharya 
et al., 2005).

79%

Progress opportunities and challenges 
in Thailand

Recognition of clean cooking by policymakers 
as a development objective is essential to 
accelerating the incremental rate of uptake 
within Thailand. The Government has developed 
a relatively comprehensive energy policy and 
related plans, but needs to extend beyond 
the concept of “domestic heat” to incorporate 
cooking as a vital component of the energy 
sector. Market forces alone are insufficient to 
achieve universal access. 

Like other countries with a similar development 
context, shifting populations away from solid 
fuel is challenging but possible with the right 
mix of driving forces. The main opportunities 
are presented by the country’s experience in 
developing and promoting technology in the 
renewable energy sector for households – for 
example with its rooftop solar power programme. 
In addition, Thailand has established technical 
institutions that are well-positioned to serve as 
centres for research and development of high-
efficiency stove technologies. If the country 
decides to draw on its strong institutional 
capacity and the lessons learnt from the region, 
the clean cooking sector will benefit enormously.

Viet Nam – rapid rise in access, but 
some barriers to reaching universal 
access

Viet Nam has demonstrated 
one of the fastest rates 
of clean cooking access 
improvement. Despite lower 
income and urbanization 
levels than most other ASEAN 

nations, the country has succeeded in raising 
access by 51 percentage points in 18 years, from 
13% in 2000 to 64% in 2018.

64%

R
e

g
io

n
a

l E
n

e
rg

y 
Tr

e
n

d
s 

Re
p

o
rt

 2
02

0 
  |

   
Tr

a
c

ki
n

g
 S

D
G

 7
 in

 th
e

 A
SE

A
N

 R
e

g
io

n
54



The country will likely fall short on its 2020 
target for 80% of rural households cooking 
with commercial energy, although the country 
is well on its way towards meeting its target of 
transitioning 30% of biomass users to high-
performing stoves by 2020. 

Ambitious policy and programme 
frameworks have provided sector 
support

The country has established an ambitious policy 
framework, which outlines distinct objectives 
with disaggregated targets in line with achieving 
universal access by 2030. The recent National 
Energy Development Strategy and Strategy of 
Renewable Energy of Viet Nam by 2030 with a 

Vision to 2050, has set clean cooking targets, 
focusing on converting users from conventional 
biomass stoves to commercial fuels and high-
performing stoves.

The LPG market has expanded, with 
some challenges

Viet Nam’s household LPG market has expanded, 
with a number of suppliers serving the market. 
Private enterprises have successfully extended 
production and distribution networks, although 
the industry has been challenged by illegitimate 
actors participating in illegal gas extraction, 
stealing and re-labelling canisters, and selling 
low-quality products. The number of illegally-
traded LPG canisters has been estimated at 

Viet Nam has managed to raise the level of access, despite lower levels of urbanization and income, as 
compared to other regional economies.

Figure_27 URBANIZATION, PER CAPITA GROSS NATIONAL INCOME AND ACCESS TO CLEAN COOKING
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40% of the gas market; without a well-regulated 
industry, some suppliers have reportedly left 
the market or reduced operations (Vietnam 
Investment Review, 2018).

In a unique example of municipal government-
created demand, the capital city of Hanoi is 
working to end the use of traditional “beehive 
coal” stoves by the end of 2020, in order to 
improve air pollution and reduce negative health 
impacts. At the end of 2019, the municipal 
government’s push had reportedly succeeded 
in reducing use by approximately 58% compared 
with 2017 (Viet Nam News, 2020). To aid the 
transition, the city’s government partnered with 
SNV in a pilot programme to allow some citizens 
to borrow clean stoves.

Locally-produced advanced biomass 
and biogas cooking stoves are being 
promoted

Advanced biomass cooking stove initiatives 
are being promoted under an SNV-led market 
acceleration project which, in addition to 
employing results-based financing and leveraging 
carbon credits, has placed understanding human 
behaviour at the centre of the project’s approach. 

GreenGen, a Vietnamese social enterprise that 
produces and distributes micro-gasification 
stoves to rural areas, is a key market actor in 
the clean cooking sector of Viet Nam through 
collaboration with international partners and 
carbon financiers. Current work, in association 
with the SNV project and a British carbon finance 
company on a project launched in 2019, is looking 
to leverage carbon credits for distributing 
approximately 15,000 stoves each year for five 
years (Gold Standard, 2017). 

Capitalizing on the country’s large pork industry, 
the Vietnam Biogas Programme, run by the 
Ministry of Agriculture and Rural Development 
in cooperation with SNV, is promoting household 
biogas-based cooking solutions for farmers. 
Between 2003 and 2017, the project constructed 
more than 158,500 biodigesters to provide gas 
to 790,000 rural individuals across 55 provinces 
(SNV, 2020b). The project is currently in its third 
phase, and in 2019 SNV launched the Biogas 
Innovation Fund, which has provided grants to 
public, private and civil society actors to support 
the development of new biogas innovations.

Progress opportunities and challenges 
in Viet Nam

Although progress toward universal access 
to clean cooking has been steady, a number 
of barriers exist in Viet Nam’s clean cooking 
sector. Traditional biomass continues to 
be used, both in urban and rural settings; 
evidence suggests relatively low levels of 
awareness of the benefits of clean cooking 
and a willingness to switch to cleaner options 
(Thuy, 2017). However, a government-backed 
public promotion is underway to increase 
user awareness and influence users to switch 
from traditional methods. The introduction 
of improved standards and regulations to 
support sector development, especially the LPG 
market, where import duties have been cut to 
support a transition from solid fuels; however, 
poor practices have compromised safety and 
consumer confidence. Although research and 
development of clean cooking technology that 
meets local user needs currently remains largely 
the responsibility of non-government actors, 
it could benefit from incorporation into public 
research institutions. 
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4 Renewable energy 
Target 7.2: By 2030, increase substantially the share of renewable energy in the 
global energy mix.

Indicator 7.2.1: Renewable energy share in the total final energy consumption. 

A. Regional status

The ASEAN region is one of the fastest-growing regions in the 
world, requiring increasingly more energy as nations urbanize, 
industrialize and rise up the income ladder. According to ACE, 
under a baseline scenario, by 2040 energy demand in the ASEAN 
region will nearly triple, from 375 Mtoe in 2017 to 922 Mtoe (ASEAN 
Centre for Energy, 2020a). This trend is resulting in a number of 
nations facing growing energy imports to support fuel-hungry 
power and transport sectors, while the impacts of energy use are 
increasingly being felt, most tangibly the deteriorating air quality 
in urban centres. 

While the share of investments in renewable energy, particularly 
solar and wind, increased globally over the past decade, ASEAN 
policymakers have continued to rely primarily on conventional 
sources. Growing power demand has been met primarily with 
coal and natural gas; however, there has also been a large push 
for increased hydropower capacity, which continues to make 
up the largest share of installed renewable capacity (figure 28). 
Solid biofuels have contributed in some national contexts as has 
geothermal, but the largest shifts in the region’s renewable energy 
sector have come in recent years as the pace of hydropower 
installations has fallen off and variable renewable energy (VRE) 
resources, in particular solar and wind, have started to gain ground.

In 2017, renewables comprised approximately one-fifth of total 
power generation and can be expected to continue to gain 
share, particularly as the region experiences an apparent slowing 
of coal investments resulting from several project delays and 
cancellations. Although power generation data were unavailable 
at the time of writing this report, in MW terms, VRE capacity 
additions surpassed hydropower additions in 2019 for the first 
time. Utility-scale solar installations can be found in all 10 ASEAN 

The renewable energy 
supply is growing and 
diversifying
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member States; however, due to accelerated 
installations in Viet Nam, 2019 was the most 
notable year yet for solar in the ASEAN region, 
with a jump in new capacity that was greater 
than any capacity additions in previous years for 
all renewables. In that same year, the region’s 

hydro installations reached their lowest level 
since 2007 (figure 29). Thailand leads in terms 
of onshore wind capacity, followed by Viet Nam, 
where offshore wind generation is also taking 
hold.

Renewable capacity is dominated by hydro, although the power sector is experiencing growing 
diversification.

Figure_28 RENEWABLE ENERGY INSTALLED CAPACITY IN ASEAN, 2000-2019
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Source: IRENA

As hydropower installations slow, solar and wind begin to fill the region’s new renewable energy capacity.

Figure_29 RENEWABLE NET CAPACITY ADDITIONS IN ASEAN, 2001-2019
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The transport sector has driven regional oil 
demand, which has risen by more than 50% since 
2000 and has resulted in the region becoming a 
net importer. With an eye on boosting domestic 
energy production and energy security, several 
countries have promoted biofuels. This is an 
area of great potential that, if current national 
targets are achieved, could provide more than 
a quarter of the region’s projected fuel needs 
by 2040 (ACE, 2020). Throughout the region, 
biofuel mandates have been introduced, biofuel 
production expanded and modest progress 
made in introducing biofuel blends at pumps. 
Collaboration with vehicle manufacturers is also 
ongoing to ensure compatibility as the share 
of biofuel content continues to be increased 
in some contexts. 

Policies support progress in 
increasing the share of modern 
renewables in the energy mix

SDG 7 Target 7.2. “Increase the global percentage 
of renewable energy” provides a framework for 
tracking the region’s efforts in realizing a more 
sustainable energy mix. According to the SDG 7 
target indicator, the region has experienced 

a decline in the share of renewables in total 
final energy consumption, reaching 28.8% in 
2017, down from 38.3% in 2000. However, the 
SDG 7 indicator definition of renewables includes 
household solid fuels, which comprise the bulk 
of the region’s renewable energy production and 
are widely used for the purposes of cooking and 
heating. As populations shift from traditional 
cooking methods, based on solid fuel such as 
wood and charcoal, to clean, modern options that 
significantly reduce or eliminate the consumption 
of solid fuel through efficient technologies and 
fuel-switching, several economies are seeing 
a drop in the renewable energy share related 
to this trend.

When considering modern renewables, which 
exclude household biomass, the picture is very 
different. As a region, ASEAN has demonstrated 
a growing share of modern renewables during 
the past decade. Additions of renewable 
capacity, particularly hydro and solar, pushed 
the modern renewable share of total final energy 
consumption to 11.5% in 2017, a rise of just over 
two percentage points since 2000 (figure 30).

Plans and policies provide the backbone for 
advancing renewable energy, and ambitions 

Box_4 MEASURING “RENEWABLES”
The difference between data for renewables and modern renewables is dramatic in the ASEAN region, and even more so for some 
countries. For example, according to the SDG 7 indicator, 60.6% of Myanmar’s final energy consumption was renewable in 2017; however, 
examining the modern renewable energy share of final energy consumption shows it was only 6%.

In addition, data under the SDGs are focused on the renewables share of final energy, whereas the APAEC target is calculated utilizing 
primary energy.

In the ASEAN Energy Outlook 6, the ASEAN Centre for Energy considers household biomass as traditional biomass and subtracts it from the 
modern renewable energy share calculation. With 2017 data as an example, 24.4 Mtoe of traditional biomass was deducted from the total 
renewable energy sum, resulting in 110.2 Mtoe. The result is that modern renewables accounted for 12.6% of the total primary energy 
supply of 681 Mtoe. 

Additionally, renewable energy data in ASEAN often changes as member States adjust their methods of measurement. On top of these 
changes, member States often update their calculations to keep up with global definitions and standards. Over the years, ACE has 
attempted to harmonize the process through many efforts, especially in building capacity among member States, both from the technical 
and the institutional perspectives. AEO 6 represents a big step as all member States have actively participated in the process, from data 
enhancement to modelling.
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are evident in regional and national renewable 
energy targets (table 8). ASEAN, under the 
ASEAN Plan of Action for Energy Cooperation 
(APAEC) 2016-2025, has set a regional target for 
achieving a modern renewable primary energy 
share of 23% by 2025.7 Several nations have 
reflected that target in their own policies, while 
others have either established different goals for 
the renewable energy share or set installation 
capacity or share targets for individual renewable 
resources.

While targets provide a goal post, supportive 
plans, policies and regulations must back them. 
The region’s policymakers have worked to adapt to 
the needs of a rapidly evolving sector as the shift 
toward renewable energy has also introduced 
increasingly decentralized energy supplies, 
the growing need for system flexibility, and the 
increased participation of the private sector. 
National plans for the introduction of renewables, 
including the identification of highest-potential 

7 The ASEAN target for renewable energy is based on primary 
energy supply, while the SDG 7 target utilizes final energy 
consumption. Therefore, data produced under the two targets are 
not entirely comparable as measures of progress.

lowest-cost options have been developed or 
are under development in several countries. 
Feed-in tariffs and, increasingly, auctions are 
mechanisms for introducing renewables to the 
power supply of growing importance within 
national strategies. Economic incentives, such 
as duty exemptions and reduced corporate 
taxes, have been introduced in some cases as 
investor incentives. 

At the national level, policy promotion and 
progress in increasing renewable energy is mixed. 
Viet Nam, in particular, made major hydropower 
capacity additions that have pushed the nation 
to the top position with more than 25% of its 
final energy derived from modern renewables 
in 2017 (figure 31), though the nation is turning 
increasingly to wind and solar for the power 
sector. Solar feed-in-tariffs (FiTs) led to recent 
unexpectedly large solar capacity additions in 
2019, and after a pause were renewed in 2020 
and are expected to result in continued progress 
in this area. Malaysia and Thailand also continue 
to steadily grow their renewable shares, with 
Malaysia developing its hydro resources, and 
Thailand expanding its solar and wind outputs, 

While the share of renewables (including traditional biomass) in the energy mix is falling, modern renewable 
energy is on the rise. 

Figure_30 RENEWABLE SHARES OF TOTAL FINAL ENERGY CONSUMPTION, 2000-2017
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National targets demonstrate the differences in national approaches to increasing renewables.

Table_8 RENEWABLE ENERGY TARGETS

Target Document

ASEAN  ■ Increase renewable energy to 23% of the ASEAN 
primary energy mix by 2025. (Aspirational target)

 ■ ASEAN Economic Community 2025 Consolidated 
Strategic Action Plan, ASEAN Plan of Action for Energy 
Cooperation (APAEC) 2016-2025 – Phase I: 2016-
2020.

Brunei 
Darussalam

 ■ Increase renewable energy to 10% of total power 
generation by 2035.

 ■ Brunei Vision 2035.

 ■ Increase the share of renewable energy in the total 
power generation mix by 2.7% or 124 000 MWh by 
2017 and by 10 % or 954 000 MWh by 2035.

 ■ Brunei Darussalam’s Intended Nationally Determined 
Contribution (INDC) (2016), Energy White Paper (2014).

Cambodia  ■ By 2030, achieve a power mix of 55% hydro and 10% 
other renewables, including biomass, solar and wind.

 ■ Cambodia Basic Energy Plan.

 ■ Household solar rooftops to provide 3% of household 
electricity demand by 2035.

 ■ AEO6 second working meeting (26-28 March 2019). 
Last confirmed with MME Cambodia in AEO6 Country 
Visit, 14 November 2019.

Indonesia  ■ Increase new and renewable energy to 23% by 2025.  ■ Intended Nationally Determined Contribution, Republic of 
Indonesia (2016), Presidential Regulation No..22, 2017.

 ■ Increase new and renewable energy to at least 23% by 
2025, to at least 31% by 2050. (“New” energy sources 
include technologies like nuclear, hydrogen, coal bed 
methane, gasified coal and liquefied coal.)

 ■ Government Regulation Number 79/2014 Concerning 
the National Energy Policy (2014).

 ■ Add 6.1GW of hydro, 4.6GW of geothermal, 4.1GW of 
solar, 3.5GW of pumped storage and 1.7GW of other 
renewables over 2019-2028.

 ■ Electricity Supply Plan (RUPTL) 2019.

Lao PDR  ■ Renewable energy to reach 30% of total energy 
consumption by 2025

 ■ 20% renewable electricity share (excluding large hydro) 
by 2025

 ■ Increase the share of biofuels to meet 10% of demand 
for transport fuels by 2025 (blending ratio 5-10%)

 ■ Vision 2030, Strategic Plan 2025, and 5-year power 
development plan (2016-2020), MEM. Last confirmed 
with Lao PDR in AEO6 Country Visit, 12 November 
2019.

Malaysia  ■ Increase the renewable energy share of the power mix 
to 20% by 2025 (excluding large hydro).

 ■ National Renewable Energy Policy and Action Plan 
(NREPAP) 2011. 

 ■ Renewable sources including biomass, biogas, solar 
PV, and mini-hydro are targeted to reach 7.8% of total 
installed capacity in peninsular Malaysia and Sabah by 
2020, or about 2,080 MW (excluding large hydro)

 ■ Eleventh Malaysia Plan 2016-2020 Anchoring Growth 
on People (2016).

Myanmar  ■ RE shares target 12% of national electricity mix by 
2030 (excluding large hydro).

 ■ National Energy Master Plan (2015).

Philippines  ■ Increase renewable capacity to an estimated 15,304 
MW by 2030, almost triple the 2010 level.

 ■ National Renewable Energy Programme (NREP).

Singapore  ■ By 2030, it is estimated that renewable energy could 
potentially contribute up to 8% of Singapore’s peak 
electricity demand.

 ■ Singapore’s Nationally Determined Contributions and 
accompanying information (2016).

 ■ Solar deployment: 350 MWp by 2020 and 2 GWp by 
2030.

 ■ Singapore Sustainable Blueprint and EMA. Last 
confirmation by ACE in April 2020.

4 
R

e
n

e
w

a
b

le
 e

n
e

rg
y 

61



Target Document

Thailand  ■ Renewable energy to reach 20% of the total power 
capacity by 2037.

 ■ Thailand Power Development Plan 2018 (2018-2037).

 ■ The share of alternative energy in final energy 
consumption increases to 17.34 % by 2021.

 ■ Twelfth National Economic and Social Development Plan 
(2017-2021).

Viet Nam  ■ Renewable share in TPES: 32.3% by 2030, 44% by 
2050 . 

 ■ Renewable share in power generation: 32% by 2030 
and 43% by 2050 .

 ■ Viet Nam’s Renewable Energy Development Strategy up 
to 2030 with an outlook to 2050 (Decision2068/QD).

Per capita, Lao PDR leads the region for the most renewable electricity due to its hydro resources. Thailand 
leads for VRE generation.

Table_9  PER CAPITA RENEWABLE ELECTRICITY GENERATION (KWH), 2018

 Total RE Hydro Solar/wind Others

Brunei Darussalam 3.7 0.0 3.7 0.0

Cambodia 298.5 291.5 2.6 4.4

Indonesia 151.1 65.1 0.5 85.5

Lao PDR 2,999.9 2,990.7 2.7 6.5

Malaysia 903.7 834.1 14.0 55.7

Myanmar 232.8 231.1 1.3 0.4

Philippines 212.9 81.2 22.5 109.2

Singapore 378.7 0.0 29.7 349.0

Thailand 614.6 112.1 89.0 413.5

Viet Nam 899.6 890.6 4.4 4.6

Source: Author’s calculation based on IRENA.

Modern renewable energy is on the rise in several ASEAN countries, while falling in others

Figure_31 MODERN RENEWABLE SHARE IN TOTAL FINAL ENERGY CONSUMPTION, 2000-2017
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which accounted for just over 3% of the country’s 
total electricity production in 2017, the region’s 
highest share. On a per capita basis, as of 2017, Lao 
PDR led ASEAN countries in renewable electricity 
generation due to its large hydro resources, but 
for VRE, Thailand tops the region (table 9). 

Recent installations of solar and wind have led to 
more diversified national renewable power mixes 
(figure 32), although the region also has large 
untapped potentials in biofuels and geothermal 
energy, and greater efforts are needed if the 
region is to make up for the recent slowdown 
in the pace of renewable energy installations.

Wind and solar are beginning to radically change 
the region’s power generation landscape 
(figures 33 and 34). Solar potential is found 
across all of the region’s economies, and 

installations ranging from large utility-scale 
solar farms to home systems are playing a role in 
developing this widely available resource. While 
the size of new solar farms keeps increasing – 
with the largest project at the time of drafting 
this report being the 600 MW Dau Tieng Solar 
Power Complex in Viet Nam – distributed behind-
the-meter power generation is a growing force 
in some markets, such as Malaysia, prompted by 
an improved net-metering scheme, and Thailand, 
where rooftop installations have been promoted 
across the residential and business sectors. 
Wind, which initial regional studies suggested 
has a production output profile complimentary 
with solar, is growing, albeit at a much slower 
rate; like geothermal, wind has faced technical 
and financial constraints. Progress is being 
made in economies such as Viet Nam, and 
the advancement of technology, such as the 

A largely hydropower-dominated renewable electricity mix is being diversified in many ASEAN economies.

Figure_32 RENEWABLE ELECTRICITY OUTPUT BY RESOURCE, 2018
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Source: IRENA
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increasing size and efficiency of wind turbines, is 
making this resource increasingly economically 
and technologically feasible.

Biofuels are gaining ground

Biofuels are increasingly being introduced 
through mandated mixes across the region, 
and current polices are expected to result in 
an increased share of biofuels in the regional 
transport sector leading up to 2030 (figures 35 
and 36). Currently, the highest mandate is found 
in Indonesia which has a B30 mandate and 
already looking to B40, followed by Malaysia, 
which was planning to roll out B20 in 2020, 
although it faced delays due to the Covid-19 
pandemic. Meanwhile, other countries are just 
beginning to introduce renewable fuels to their 
transport sector. Growing import dependencies 

are a driving force behind efforts in the region, 
as is the need to make use of the oversupply of 
palm oil in some contexts. This sector requires 
close coordination between Governments, fuel 
producers and car manufacturers to reach 
agreement on fuel standards and to determine 
compatibility between various blends and vehicle 
design. Current challenges in this sector include 
the establishment of technical specifications, 
storage and transportation as well as production 
capacity and pricing (Chollap, 2020).

For biofuels, competing interests – i.e., agriculture 
land and forest conservation, the potential 
for carbon-intensive land-use changes that 
can negate emissions gains, and the logistical 
challenges of low-cost feedstock supply chains 
– create sustainability and economic barriers 
for the sector, necessitating increased policy 
attention. 

The renewable energy landscape has experienced a large shift during the past two decades.

Figure_33 PHOTOVOLTAIC POWER POTENTIAL 
AND SOLAR INSTALLATIONS, 2020

Figure_34 WIND POWER POTENTIAL 
AND WIND INSTALLATIONS, 2020

Source:  ESCAP and Global Solar Atlas 2.0. Source: ESCAP and Global Wind Atlas 3.0.
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B. Renewable energy 
challenges and 
opportunities 

National planning, policy and 
regulations to drive progress 
require strengthening in order to 
achieve targets

Each country develops its own targets and 
system development plans independently. 
Greater efforts are needed to ensure that targets 
and objectives are shared across ministries as 
well as between ministries and other energy 
sector stakeholders. 

The reform and liberalization of some power 
markets within the region have increased 
private sector interest and involvement, thereby 
helping drive down energy supply costs through 
competition. This transformation also requires 
greater transparency and effectiveness in policy 
setting and procurement structures. Regulations 
are often lagging as the rapidly evolving sector 
outpaces current policy frameworks. In several 
countries, the strengthening and streamlining of 
procedures is being called for by market actors 
in areas such as tender participation, project 
approvals and the acquisition of international 
standard power purchase agreements (PPAs). 

Across renewable energy sectors, a focus 
on clear targeting and harmonized planning 

Policies and biofuel mandates are set to increase the renewable share of transport energy. 

Figure_35 FUEL DEMAND IN THE ROAD TRANSPORTATION SECTOR, 2010-2030
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Figure_36 BIOFUEL SHARE OF ROAD TRANSPORTATION FUEL CONSUMPTION IN ASEAN, 2010-2017
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for both supply and transmission is needed 
to avoid some of the challenges seen in the 
region with overloaded power systems at one 
extreme, and the inability to develop new supply 
without transmission, and vice versa, at the 
other extreme. On the planning side, greater use 
of modelling is being used by some countries, 
such as Thailand in cooperation with IEA, to 
develop scenarios allowing decision-makers the 
opportunity to weigh various sector development 
options more effectively. For example, Viet 
Nam has entered into long-term cooperation 
with Denmark to develop scenarios for the 
development of the country’s energy system, 
including the power system broken down into six 
regions (EREA and DEA, 2019). The ASEAN Centre 
for Energy is also providing related support for 
the region through development of the ASEAN 
Energy Outlook and the ASEAN Interconnection 
Master Study (AIMS), which provide a blueprint 
for cross-border transmission line development 
in the form of the ASEAN Power Grid.8 

A common challenge echoed across the region 
is a lack of data, which is critical to improving the 
quality of the outputs from these efforts. Data-
driven decision-making and planning requires 
increased investments in the collection and 

8 AIMS and the ASEAN Power Grid are discussed in more detail later 
in this chapter.

management of data in areas such as resource 
potentials, and supply and demand profiles. 

The ASEAN region will likely fall 
short of its own renewable energy 
target, and the present pace of 
uptake is not in line with climate 
objectives

While SDG 7 does not establish any target share 
to be achieved, ASEAN policymakers have set 
forth a highly aspirational goal of achieving 23% 
renewables in the primary energy mix by 2025. 
According to the latest data from ACE, in 2017 the 
regional share of modern renewables reached 
13.7% of the primary energy supply and 26.8% 
of the region’s installed capacity. The target is 
ambitious, and while the share continues to 
rise, the region is expected to fall well-short of 
the APAEC target.

As shown in figure 37, according to the projection 
from the ASEAN Energy Outlook, even with all 
the ASEAN Member States fulfilling their national 
targets, the regional renewable share will still not 
reach the APAEC target share of 25% in 2025. 
Beyond fulfilling individual national targets, 

Without regional intervention, the ASEAN region is unlikely to meet its 2025 renewable energy target. 

Figure_37 RENEWABLE SHARE OF TPES UNDER VARIOUS SCENARIOS LEADING UP TO 2030
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there is a need to specify further efforts to fill the 
5.3% gap between the predicted contribution of 
national targets toward achieving the regional 
goal and the APAEC target. With just five years to 
accelerate progress and no agreed plan, greater 
efforts for regional collaboration on renewable 
energy development is urgently required. 

In consideration of the SDG targets under 
a baseline scenario, the share of modern 
renewables will only reach 14% by 2030, while 
under a member State target scenario they will 
reach 18.7%, and the APAEC scenario will drive 
shares even higher (figure 38). At the same 
time that the region looks to increase the share 
of renewable energy, it has also signed onto 
the global effort to combat climate change. 
According to IRENA, to keep global warming 
well below 2 degrees Celsius, in line with the 
Paris Agreement, the renewable energy share 
of power generation in ASEAN will need to reach 
53% by 2030 and 85% by 2050 (IRENA, 2020).

Fossil fuels still hold the edge for 
large supply additions 

The ASEAN economies, while placing more focus 
on renewable energy, have not turned away from 
fossil fuels, and most see their continued use 
and expansion into the future. Reflecting this, 
ASEAN is the only region in the world where coal 
use is increasing and is expected to do so until 
2040, running counter to global commitments 
to fight climate change. To take advantage of the 
region’s fossil fuel reserves, nations are looking 
to increased intra-ASEAN coal and gas trade. 
Nations are looking to clean coal technology to 
reduce environmental impacts while investing in 
new gas facilities and distribution infrastructure, 
including the trans-ASEAN gas pipeline project. 

Cambodia, Indonesia, the Philippines, Thailand 
and Viet Nam are constructing new coal 

powerplants, while use of natural gas and 
LNG is also growing in a number of power and 
transport markets. Even in the case of the Lao 
PDR, with its abundant hydro resources that 
produce power for export, in the business-as-
usual case that country’s coal power use is also 
expected to increase (Lao PDR, Department of 
Energy Policy and Planning, Ministry of Energy 
and Mines, 2020b). For some, offsetting the 
variability of hydro resources due to seasonal 
fluctuations and increasingly extreme weather 
patterns, requires additional baseload capacity 
from other resources.

The Philippines offers an example of how ASEAN 
nations are approaching power supply additions 
with a focus on first optimizing the energy mix 
to meet demand requirements, and second, 
introducing diversification with renewables. 
The country is aiming to add nearly 44 GW of 
additional capacity by 2040 and has adopted a 
technology neutral approach. It is streamlining 
the project approval process and issuance of 
tax exemptions for both conventional and 
renewable energy projects deemed to be of 
“national significance.” Although the Government 
is incorporating renewables, more than half 
of the approximate 5.8 GW of these classified 
power projects approved in 2018-2019 is from 
coal-fired powerplants (figure 38). 

However, the outlook for coal is shifting. Public 
resistance to fossil fuels, particularly coal power, 
is on the rise in the region, as populations become 
more environmentally concerned. The impact is 
being felt in a number of countries where growing 
opposition has led to the delay and cancellation 
of a number of coal projects. In response, the 
policy direction is also shifting. Economies are 
looking harder at energy efficiency and the 
maximized use of renewables to help lower 
growth in fossil fuel demand, especially where 
reserves are limited or the supply is imported. 
For example, according to its latest power plan, 
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Viet Nam has downgraded the outlook for coal, 
as wind and solar resources increase sharply. 

Renewables cost more in ASEAN

Despite growing signals of a new era for 
renewable energy, some lingering challenges 
continue to slow progress. The cost of solar and 
wind installations in the region are just becoming 
competitive with fossil fuels, but remain higher 
than global averages. Countries in the ASEAN 
region have not yet developed the same level 
of technical and financial capacities seen in 
the world’s most competitive markets, while 
small economies of scale mean that renewable 
energy is still relatively expensive compared 
to conventional energies for most economies.

While global costs for solar and wind have 
dropped dramatically, prices in the ASEAN 
region remain relatively high. Most notably, 
the total cost of installed onshore wind remains 
approximately 50% higher in ASEAN countries 
than the global average, in large part due to the 
small market size. Increasingly cheaper solar 
modules and inverters drove global solar installed 
costs down by 79% between 2010 and 2019; 
while costs in ASEAN remain slightly higher, 

they are becoming increasingly competitive. In 
addition, lower and more volatile capacity factors 
for solar and wind mean higher generation costs 
compared to global averages (Taylor, 2020). 

A study by ACE demonstrates that the levelized 
cost of electricity (LCOE) for most renewables 
is still higher than regional average national 
utility costs, with the exception of hydropower, 
and, to some extent, biomass (figure 39). 
However, growing sector experience, falling 
renewable energy technology prices, depleting 
fossil fuel reserves and the ageing of existing 
conventional facilities are likely to make the cost 
of variable renewables increasingly competitive. 
Furthermore, capital intensity and the cost of 
capital is a major influencer on LCOE. Therefore, 
the adoption of more sophisticated financing 
models could help drive prices downward further. 

The renewables sector faces 
challenges of inadequate support 
infrastructure

Power grid reliability and stability continue to 
be of concern policymakers. Expanding heavy 
industries and the electrification of end uses 
require consistent, reliable power, and the 

Conventional energy still has priority in the Philippines.

Figure_38 PHILIPPINES FAST-TRACKED “CERTIFIED ENERGY PROJECTS OF NATIONAL SIGNIFICANCE” FOR POWER 
GENERATION

Other
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Pumped storage
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Source: Author based on data drawn from the government’s website, https://www.doe.gov.ph/eicc/cepns-project, as of 14 November, 2019. Geothermal capacity is estimated for the 
Mt. Malinao Geothermal Project, for which full details have not yet been released.
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past two decades have seen a rise in gas and 
coal use to support the region’s population 
and economic growth. While the region has 
bucked the global trend of steering away from 
coal power generation by increasing its use, a 
wary eye has been kept on variable renewable 
energy (VRE) sources such as solar and wind 
power, which experience fluctuating outputs 
based on weather conditions. However, the 
continuing fall of renewable energy costs, 
improved technologies and recent upgrades 
to grid systems allowing for greater flexibility 
have helped to ease concerns and open the door 
to increased reliance on VREs to meet growing 
demand. In addition, cross-border power grid 
connectivity, which pools generators and loads 
over large areas, can play a large role in (a) 
reducing the impact of variability, (b) enabling 
the integration of higher shares of renewables, 

and (c) supporting the development of larger VRE 
installations than would otherwise be feasible. 

However, while the costs of installing wind and 
solar will undoubtedly fall below the costs of 
new fossil fuel power capacity in all 10 ASEAN 
members, the state of grid infrastructure 
throughout the region continues to be a major 
limiting factor for VRE expansion. Increased 
investment in grids across the region should 
therefore be a priority, including cross-border 
grid development. Battery storage also has 
the potential to play a strong facilitative role in 
integrating more VRE capacity and stabilizing 
grids. While grid-scale battery storage systems 
have yet to become a reality for the region, 
global adoption is increasing and prices are 
rapidly reducing.

The cost of variable renewable energy in the ASEAN region is high, for now.

Figure_39 LCOE FROM VARIOUS POWERPLANT TYPES COMPARED TO SELLING PRICES FROM UTILITY COMPANIES
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Innovation is needed to overcome 
geographic features that limit 
options and economic viability for 
several ASEAN nations

Geography is a constraining factor for some 
states, such as limited land availability. 
Countering the falling costs of renewable 
technologies is the rising cost of land needed for 
developing renewable energy projects. Finding 
large tracts of land needed for utility-scale wind 
and solar is increasingly difficult.

At the same time, the region includes 
archipelagoes with numerous islands served 
by small, isolated power grids. The greatest 
cost benefits are realized at larger scales. 
Therefore, smaller projects are more likely to 
carry a higher LCOE and may compete against 
high-cost alternatives like diesel generators. 
It is also difficult to incorporate large shares of 
VREs into small systems due to the relatively high 
average variability of generation compared to 
larger systems, unless storage or cross-border 
interconnections are introduced to smooth 
variance. To manage these systems, smart grid 
management, including demand-side measures, 
may also be needed to assure efficient operation, 
thus further increasing overall complexity and 
costs.

Geography challenges ASEAN Governments 
and project developers to work within various 
constraints, but emerging solutions and 
innovations being deployed in the ASEAN 
region offer hope that these constraints can be 
overcome. For example, land use for wind farms 
in Viet Nam has been constricted from 0.5 ha 
per MW to 0.35 ha per MW. In Singapore, bundled 
portfolios of rooftops and harbor areas are being 
targeted for solar PV development, while inland 
water bodies in a number of countries are being 
outfitted with floating PV installations. By taking 
advantage of existing energy management 

and transmission systems, investment costs 
are lower for these hybrid projects than for 
green developments, all without added land 
area requirements. To overcome the technical 
and economic challenges presented by limited 
space and small, distributed demand centres, 
further innovation will be needed, which can 
be boosted through cooperation, knowledge 
sharing, research and development. 

Realising a more interconnected 
ASEAN electricity system would 
provide broad benefits

The technical feasibility of introducing large 
shares of variable renewables and maintaining 
a balanced grid depends largely on the size and 
flexibility of grid systems. Expanded transmission 
capacity is complementary to increased cross-
border connectivity. Coordinated multilateral 
trade would enable a broader balancing area 
for regional power systems. With an expanded 
transmission network, the region could realize 
higher potential VRE penetration in a cost-
effective and reliable manner, while minimizing 
curtailments (figure 40).

Regional integration is a key objective of the 
region’s agenda under the long-standing goal of 
realizing the ASEAN Power Grid. As a tangible step 
towards this objective, the Lao PDR-Thailand-
Malaysia power integration project has entered 
its second phase, increasing multilateral trade to 
300 MW. The forthcoming update to the ASEAN 
Interconnection Masterplan Study (AIMS III) is 
expected to be released in 2020, identifying the 
needed infrastructures to further the integration 
with higher utilization of renewable energy. A 
number of possible trading models are being 
explored (IEA, 2019d), while steps are being 
taken by individual member States to identify 
how to tap into regional power grids and the 
roles they may plan in a regional trading context.
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Regional agreement on a masterplan for 
a regional power grid and market would 
additionally support national infrastructure 
planning and development by enabling the 
most efficient, and therefore most economic, 
plan and implementation. 

Increased finance and investment 
are needed to accelerate progress

Renewable energy projects are capital intensive. 
In order to assure continued progress, the need 
exists to attract additional, diverse financing 
to a renewables sector with increasingly 
bankable projects. A clear financing divide 
exists in ASEAN across the various renewable 
energy technologies. Public investments 
are concentrated in large-scale hydro and 
geothermal energy projects, while solar and 
wind are primarily backed by private investment 
(figure 41). 

With the slowing of hydro development, the 
region is experiencing an overall deceleration 

of renewable capacity additions at a time when 
accelerated progress is needed. Public financing 
is waning, while the capacities of local finance 
institutions in areas such as risk assessment 
have not kept pace with the rapidly changing 
energy sector, therefore limiting project 
developer access to critical financing. 

One of the responses to financing challenges 
for infrastructure is the ASEAN Catalytic Green 
Finance Facility (ACGF), launched in 2019 to de-
risk and mobilize public and private financing 
for “green” projects in areas including energy, 
transport, and climate, as well as water, waste 
and agriculture. The facility has the goal of 
mobilizing approximately $1.3 billion and is 
owned by the 10 ASEAN Governments and the 
ADB, which also manages the facility. However, 
the ACGF is not enough to meet the region’s 
enormous financing needs, and further efforts 
are needed to create markets and financing 
systems capable of attracting a range of 
financial sources for economies and individual 
renewable energy sectors at the various stages 
of development.

Expanded power grid transmission enables greater system flexibility.

Figure_40 GENERATION PATTERN DURING THE PERIOD OF MINIMUM DEMAND WITH HIGH VRE (~25%)
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Public sector money funds hydropower and geothermal, while the private sector is the dominant source for 
utility scale solar and wind. 

Figure_41 SOURCES OF FINANCE FOR RENEWABLE POWER GENERATION INVESTMENT IN ASEAN BY YEAR OF FINAL 
INVESTMENT DECISION, 2014-2018

US
$ 

bi
llii

on

18

16

14

12

10

8

6

4

2

0
Hydropower and geothermal Utility scale solar PV and wind

 Public  Private

Source: IEA Southeast Asia Energy Outlook 2019

5.8

9.9

0.6

10.5

Under the baseline scenario, investment in renewable power generation between 2020-2030 is expected to 
equal investment in fossil fuel power. 

Figure_42 BASELINE SCENARIO POWER SECTOR INVESTMENTS
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According to predictions from ACE, under 
a baseline scenario, power investment in 
renewables is expected to surpass only 
marginally that of fossil fuels by 2030 (figure 42). 
Cumulative power plant investment for the 
2020-2030 timeframe in renewables and fossil 
fuels is expected to evenly split at approximately 
$1.35 trillion. With estimates suggesting that, 
if the region is to achieve SDG 7 and climate 
objectives, investments in renewables must be 
many times this baseline amount (see chapter 
VI for further discussion), the region faces a 
tremendous challenge in creating the necessary 
policy and market adjustments necessary to 
unlock additional financial flows.

Renewable energy development 
must consider multi-dimensional 
aspects of sustainable development

Together with meeting the renewable 
energy goals, it is necessary to ensure the 
environmental and social sustainability of 
resources. Hydropower development in the 
Mekong River Basin has initially disrupted local 
settlements and river ecosystems, while also 
affecting downstream river flows. While efforts 
to mitigate social and environmental impacts 
have dramatically improved, challenges remain 
in the planning and management of water 
resources, including a lack of shared hydrology 
and dam operation data. Drought years, including 
2019 and 2020, have created low water levels 
that have not only reduced hydropower dam 
outputs, but also agricultural and fisheries 
productivity (Mekong River Commission, 2020), 
thereby creating difficulties for balancing 
energy supply requirements with the need to 
maintain agricultural outputs, livelihoods and 
food security.

Palm oil, which is the feedstock for much of 
the region’s biofuel has been challenged by 
environmental concerns and lack of regulatory 

conformance by some industry actors. Practices 
of clearing peat swamps and tropical forests to 
establish palm oil plantations are known to disrupt 
local communities and have environmental 
impacts on local ecosystems (Union of 
Concerned Scientists, 2013). Forest conversion 
has also been shown to reduce above-ground 
and below-ground carbon storage (Guillaume 
et al., 2018; Carlson et al., 2012), leading to 
concerns regarding reduction of emissions 
from palm oil plantations. Evidence suggests 
that only second rotation-cycle plantations or 
plantations established on degraded land may 
have the potential for emission savings (Meijide 
et al., 2020).

As nations consider various renewable energy 
options, their long-term sustainability and 
contribution to broader development objectives 
requires a multi-dimensional and multi-sector 
approach. Policymakers in the energy sector 
may consider the suite of 17 SDG targets, many 
of which are directly influenced by the energy 
sector, as well as climate goals, as a basis to 
weigh the benefits of energy choices.

Renewables can merge sustainable 
energy with economic recovery and 
climate benefits

Despite challenges, recognition has grown for 
the important role that renewables can play in 
diversifying energy supply, increasing energy 
security, and limiting air pollution and carbon 
emissions. The Covid-19 pandemic, while 
introducing significant short-term challenges for 
the renewable energy sector, has added further 
momentum, as support is increasing for a long-
term “green” recovery that unites economic, 
energy and climate objectives. Greater focus 
on renewable energy can provide more jobs 
per dollar invested than fossil fuels, accelerate 
progress toward renewable targets, and support 
lowering emissions in the battle against climate 
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change. If the ASEAN region was to adopt an 
approach in line with the climate goal of keeping 
temperature rise well below 2 degrees Celsius, 
IRENA estimates that 41% of the region’s energy 
could be derived from renewables by 2030 – an 
effort that, by 2050, could create an additional 
6.7 million jobs and strengthen the regional 
economy by 2.9% over projections based on 
current policies (IRENA, 2020). 

Meeting the targets

Unquestionably, renewable energy is playing 
a progressively important role in the ASEAN 
region, and the future looks bright for the growth 
of this sector. However, the changing supply-
demand dynamics are challenging policymakers 
to adopt ever-more responsive and flexible 
approaches as they work to meet urgent, growing 
energy demand, while also balancing economic, 
environmental and social development 
objectives. The energy sector is increasingly 
complex as markets undergo reform and new 
participants enter, requiring higher levels of 
coordination together with the reworking of 
regulations and procedures. Meanwhile, new 
and emerging technologies require stronger 
technical and financial capacities in order take 
full advantage of them. Costs are a moving 
target and require continuous re-evaluation.

The world is focused on the ASEAN region as 
a major influencer of the global outlook for 
energy and climate, which is placing pressure 
on its member States to lead in these areas. 
The challenges for the energy sector are many. 
However, the commitment of this region to 
regional cooperation under the ASEAN framework 
provides institutional strength and increased 
opportunities for shared learning and rapid 
development – more than in other global regions. 
Whether or not ASEAN can meet the global and 
regional renewable energy targets will, in large 

part, be influenced by the national commitments 
to supporting the regional framework. 

According to the latest outlook report from 
the ASEAN Centre for Energy, the region is 
expected to fall short of its 2025 target of 23% 
modern renewable energy in the energy mix, 
reaching only 13.6%. To fill the gap, the report 
suggests that exponential growth of biofuels 
in the transportation sector is needed together 
with greater uptake of renewables in the power 
sector, particularly hydropower and solar (ACE, 
2020). 

C. Renewable energy 
development national 
profiles 

ASEAN members are ambitiously pushing 
forward and reshaping the energy landscape 
in the region. Following is an overview of the 
status of renewable energy development in each 
ASEAN member, including the opportunities and 
challenges for realizing higher shares of modern 
renewables in the energy mix.

Brunei Darussalam – just 
beginning to consider renewable 
energy

2017 Share of TFEC:
Renewables: 0.0%
Modern Renewables: 0.0%

Brunei Darussalam, with a population of less 
than 500,000, has the region’s lowest electricity 
demand. As an oil and gas-producing economy, 
the Government’s focus has largely remained 
on maximizing fossil fuel resources for export, 
and renewables have yet to receive significant 
policy focus or contribute a measurable share 
to the energy mix. In 2017, the country produced 
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a nominal 2 GWh of renewable electricity from 
solar. However, according to the Waswasan 
Brunei (Brunei Vision, 2035), the nation is looking 
to diversify its energy mix with the introduction 
of renewables, targeted to reach 10% of power 
generation by 2035. Progress toward this goal 
is currently limited, with just one pilot grid-tied 
1.2 MW solar powerplant installed to date. 

Progress opportunities and challenges 
in Brunei Darussalam

Brunei Darussalam has indicated an interest 
in incorporating renewables into its mix, 
particularly solar, although the Government has 
yet to take significant steps toward establishing 
a policy framework to support the introduction 
of renewables. As a high-income economy, 
the opportunity exists for the Government 
to direct revenue from its fossil fuel exports 
toward the deployment of renewable energy, 
while leveraging lessons learnt from the pilot 
Tenaga Suria Brunei solar installation. With a 
comprehensive and supportive policy framework 
in place, and increased awareness to drive 
consumer demand, public-private partnerships 
could catalyse uptake in the country.

Cambodia – just beginning to tap 
into its solar potential

2017 Share of TFEC:
Renewables: 61.5%
Modern Renewables: 18.8%

Cambodia has the region’s second highest share 
of modern renewables due to the country’s rich 
hydro resources. The country has undergone 
economic growth to graduate from a low-
income to a lower-middle income country in 
2016. Together with continuing this progress, 
the Government has established the priorities 
of increasing supply and lowering electricity 
prices, which are the among the highest in 

the region. Towards this end, the Government 
favours increased domestic coal and hydro power 
production, together with electricity imports. 
Although the nation has rapidly added capacity, 
expanding electrification, a construction boom, 
and low dry season water levels have led to 
recent power shortages. 

According to the 2019 Cambodia Basic Energy 
Plan, the country has a soft target of a power 
mix comprising 55% hydro and 10% other 
renewables, including biomass, solar and wind, 
by 2030. Currently, hydro remains the dominant 
renewable resource, with biomass and solar 
contributing insignificant amounts to the power 
mix. 

Investment in the power sector of Cambodia 
is guided by the Power Development Plan. In 
order to connect to the grid, renewable energy 
projects must be included under the plan, or 
receive approval from the Ministry of Mines 
and Energy (MME) and the state-run utility, 
Electricité du Cambodge (EdC). Currently, the 
six projects slated for development under the 
plan include three coal power plants with a 
combined capacity of 835 MW, an 80 MW hydro 
power plant, and two solar farms with a combined 
capacity of 120 MW (Cambodia, Ministry of Mines 
and Energy, 2019).

At present, the country has one 10 MW solar farm, 
realized through the country’s first tendering 
process in 2016 with the support from ADB. The 
country’s second solar auction was launched 
in late 2019 for the first 60 MW of the 100 MW 
National Solar Park, drawing the then-record 
lowest tariff in ASEAN of US 3.877 cents per 
kilowatt hour. The remaining 40 MW tender is 
expected in 2020. 

A recent study has demonstrated wind potential 
in the country. In 2020, EdC is expected to sign 
an agreement with a French company to develop 
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its first wind power plant, with an anticipated 
capacity of 80 MW (The Star, 2020). 

The country is working to expand and upgrade its 
power grid infrastructure to support increased 
electricity imports from the Lao PDR, Thailand 
and Viet Nam, which are planned to make up 
nearly 30% of the total national power supply in 
2020 (Cambodia, Ministry of Mines and Energy, 
2019). For example, the 260 MW Don Sahong 
Hydropower Dam in Lao PDR was connected 
to Cambodia’s power grid in January 2020 
and will exclusively export to that country. The 
nation is also looking beyond current bilateral 
trade agreements towards future multilateral 
trade to increase electricity affordability and 
energy security (Ministry of Mines and Energy 
of Cambodia, The Economic Research Institute 
for ASEAN and East Asia, 2019).

Progress opportunities and challenges 
in Cambodia

Despite existing potentials, the development of 
renewables has essentially been limited to large 
hydropower, with small installations of biomass 
and solar power generation. The barriers of high 
upfront costs, environmental considerations 
and seasonal water flows impact what the 
Government considers to be an ideal power 
mix which, in the future, will be reviewed and 
set at regular intervals (Ministry of Mines and 
Energy of Cambodia, The Economic Research 
Institute for ASEAN and East Asia, 2019). 

Although the Government has placed renewable 
energy development among the priorities set 
forth within development policies as well as 
climate change and green growth strategies, 
hard targets and supportive measures such as 
auctions, feed in tariffs or net metering have not 
been established. However, with a strengthened 
grid system and established power trade with 
neighbouring countries, combined with the 

lessons learned from its solar tenders, Cambodia 
is becoming increasingly well-positioned for 
grid-connected renewable energy development 
and trade. The country is looking at exporting 
excess power generation to neighbouring 
countries. However, the policy and regulatory 
environments, such as targets and standards for 
grid connections as well as the domestic financial 
institutions, will need to be strengthened in order 
to attract the investment needed by this sector. 

Cambodia has the opportunity to learn from its 
neighbours that have successfully developed 
utility-scale, and distributed renewable solar 
and wind. In addition, biofuel, particularly 
bioethanol for the transport sector, may 
present an opportunity for Cambodia to lower its 
import reliance, while also supporting domestic 
agriculture and industry. To achieve this, the 
current fuel stock and bioethanol production 
costs will need to be lowered. (Ministry of Mines 
and Energy of Cambodia, The Economic Research 
Institute for ASEAN and East Asia, 2019). 

Indonesia – the region’s largest 
energy consumer looks to diversify 
its hydro and geothermal-based 
renewable electricity mix

2017 Share of TFEC:
Renewables: 35.0%
Modern Renewables: 6.3% 

Renewable energy is actively being developed 
in the power and transport sectors of Indonesia. 
Renewable electricity in the country is comprised 
primarily of hydro and geothermal, with smaller 
contributions from biofuel and waste. The 
country saw its first large-scale solar and wind 
projects commissioned in 2018, although efforts 
are underway to accelerate progress to meet 
the national target of achieving an energy mix 
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including 23% new and renewable energy9 by 
2025.

Previously considered a mining activity, the 
Geothermal Law changed the classification of 
geothermal activities to allow for development 
in protected forest areas, therefore opening up 
new regions for licensing and development. 
Since the law came into effect, geothermal 
power capacity has increased modestly. 

As seen elsewhere in the region, Indonesia has 
a large number of lakes reservoirs that offer 
surface area for developing floating solar PV 
farms. In January 2020, the country signed an 
agreement with an Abu Dhabi energy group to 
build a 145 MW floating PV plant on a 225-hectare 
plot of the Cirata Reservoir in West Java – slated 
to be the largest of its kind in the region (Matich, 
2020).

In the transport sector, palm-based biodiesel 
has increasingly been introduced to the market 
through mandatory mix requirements, with 
the aim of reducing fuel import reliance and 
expenditures. In late 2019, the mix was increased 
from B20 to B30, becoming the world’s highest 
biofuel mandate. The success of the B30 
mandate is now being built on with trials of 
B40 starting in 2020 and plans to introduce the 
new mix in early 2021 (The Jakarta Post, 2020). 

Indonesia also has the region’s most advanced 
biogas sector which, under the BIRU programme, 
is providing energy to households and commercial 
businesses to fuel diverse operations and reduce 
the need for LPG (BIRU, 2019). The country’s 
largest biogas-to-energy project, the 3 MW 
Hamparan biogas project utilizes wastewater 
from tapioca flour production, and is expected 
to export 18 GWh of power to the grid beginning 
in 2020 (GREE New Energy, undated).

9 “New” energy sources include nuclear, hydrogen, 
coal bed methane, gasified coal and liquefied coal.

Progress opportunities and challenges 
in Indonesia 

According to the Government’s own estimates, 
prospects for reaching the target of 23% new 
and renewable energy by 2025 are low and, 
according to one study, may only reach 12.9% 
(Indonesia, Ministry of National Development 
Planning, 2019). The levelized cost of solar and 
wind is still unable to compete with coal and 
hydro due to the low deployment levels and high 
costs of financing for these projects. Bankable 
solar and wind projects remain limited, while the 
build-own-operate-transfer (BOOT) model as 
well as economic factors such as inconsistent 
tax incentives, high property prices and currency 
volatility, limit investor interest (BloombergNEF, 
2019). 

A recent study that focused on the development 
of distributed solar PV found that the current 
set of tariffs and policies fails to provide strong 
incentives, with customers who deploy these 
systems seeing very long payback periods, while 
such utilities may experience only small revenue 
boosts (Darghouth et al., 2020). However, for 
the communities dispersed among Indonesia’s 
islands, renewable energy systems offer an 
opportunity to offset the high costs of diesel 
power. In order to accelerate progress in the 
power sector, technical and financial capacities 
need to be raised, while more supportive policies 
are needed. In the post-pandemic era, Indonesia 
is looking to introduce new residential renewable 
energy regulations to encourage investment, 
and the Government is currently discussing a 
new draft of the nation’s new and renewable 
energy bill.

In biofuels, particularly for the transport sector, 
Indonesia is establishing itself as a global leader. 
However, the palm oil industry at its foundation, 
according to various audits, faces challenges in 
assuring regulatory compliance and sustainable 
operations (Lingga, 2019). Increasing the 
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transparency of palm oil concessions and 
strengthening compliance with the Indonesia 
Sustainable Palm Oil scheme can support the 
further development of this sector, particularly 
exporting.

Lao PDR – wealthy in hydro 
resources, looking to introduce 
other renewables

2017 Share of TFEC:
Renewables: 45.9%
Modern Renewables: 19.3%

The Lao PDR has rich hydropower resources, 
which it is actively exploiting for domestic 
consumption and export revenues. In 2018, 
73% of electricity generation was exported, and 
37% was from coal (Lao PDR, Ministry of Mines 
and Energy, 2020). Electricity generation in the 
Lao PDR was entirely from hydro resources until 
2015 when the Hongsa coal-fired power plant 
began operation to export electricity to Thailand.

The country has positioned itself as the “battery” 
of South-East Asia, with power generation largely 
being developed for export to the faster-growing 
economies of Thailand and Viet Nam. New hydro 
capacity is being supported with foreign private 
investment, and the Government anticipates that 
the total number of dams will reach 60 in 2020 
(Lao PDR, Ministry of Energy and Mines, 2019).

While hydro has developed rapidly, the country’s 
solar potential remains largely untapped. The 
EDL-Gen Solar Power Company Limited was 
established in 2015 to support the installation 
of 100 MW of solar power over two major 
phases in the capital of Vientiane and other 
areas where connection to transmission lines 
is feasible. Progress to date is limited to one 
large 10 MW solar project, commissioned in 

2017. Smaller initiatives include the “Cool Earth 
Partnership”, which installed solar PV arrays at 
the international airport and the EdL office in 
the capital. 

A Thai renewable energy company is planning 
to build the 600 MW Monsoon Wind Farm in the 
Lao PDR, slated to be the country’s first and 
ASEAN’s largest, although the project remains 
in its early development stages.

In the transport sector, the Lao PDR is beginning 
to introduce biofuels through the implementation 
of B5 and is looking to increase to B10 in the 
near-term.

Progress opportunities and challenges 
in the Lao PDR

Renewable energy development is largely driven 
by importers of Lao PDR-produced power. 
However, the continued development of large 
hydro faces ongoing resistance from both 
local and international civil society, and could 
have an impact on other facets of sustainable 
development, such as food security. At the 
same time, the country’s advancements in other 
technologies remain limited despite existing 
potential. Plans for solar and wind development 
are not sufficiently advanced and are unlikely 
to contribute significantly to the country’s 
renewable energy target without new efforts. 

Despite its capacity for export, during the dry 
season the Lao PDR still relies on some power 
imports. The introduction of solar and wind in 
a significant manner presents an opportunity 
for the country to increase domestic supply, 
while diversifying the energy mix and increasing 
resilience within its power systems. Expanding 
established power trade arrangements also 
gives the Lao PDR the opportunity to diversify 
its exports. 
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Malaysia – biofuels, large-scale 
solar, and distributed energy 
innovation keys to realizing 
national targets 

2017 Share of TFEC:
Renewables: 5.2%
Modern Renewables: 5.2% 

Although Malaysia is known for its oil and gas 
production, its renewable energy industry has 
seen steady gains over the past decade and 
has ambitious targets for the future. Under the 
country’s Renewable Energy Transition Roadmap 
2035, the renewable share of power generation 
(excluding large hydro above 100 MW) is targeted 
to grow from just 2% in 2016 to 20% in 2025, 
increasing previous objectives.

To support the development of utility-scale 
renewables, feed-in tariffs for producers have 
in the past been set by the Government for a 
period of 21 year, which, due to the country’s 
regulated electricity market and limited funding 
resources for FiT payments, required the country 
to set caps on new capacity and limit feed-in 
approvals. However, Malaysia has been steadily 
transitioning towards competitive bidding to 
realize lower costs; 2019 saw the third round of 
Malaysia’s Large-Scale Solar (LSS) programme, 
which encouraged competitive bidding for the 
installation of an expected total of 500 MW of 
new capacity. Offers received from bidders for 
the latest solar PV bidding included “raw” offer 
prices as low as 0.178 RM/kWh (approximately 
US 4.3 cents/kWh). Five local and international 
consortiums were awarded a total of 491 MW of 
capacity, to be brought online by 2021. In 2018, 
the country introduced an e-bidding system for 
biogas installations and extended it to small 
hydro in 2019. The inaugural e-bidding for an 
allocation of 160 MW of small hydro has resulted 
in an award of more than 176 MW due to the 
price efficiency of submissions (SEDA, 2020).

Malaysia has also exhibited innovations in 
distributed renewable power production. 
Beginning in 2017, the country’s solar PV Net 
Energy Metering (NEM) scheme, open to all 
users, set a quota allocation target of 500 MW 
of distributed solar capacity connected by 
2020. According to government data, at the 
time of drafting this report, just under half of 
that capacity had been allocated. The scheme 
had a slow response in the first few years; 
however, with an improved net energy metering 
programme (NEM 2.0), which allows solar power 
to be exported back to the grid on a one-to-one 
offset basis, the country’s rooftop net metering 
capacity gained significant momentum in 
2019, with 94 MW out of the NEM programme’s 
cumulative 108 MW installed that year. The 
Sustainable Energy Development Authority 
(SEDA) suggests that NEM 2.0 has reduced 
the return on investment (ROI) timeframe for 
commercial and industrial installations to just 
three years (SEDA, 2020). The authority sees 
significant untapped potential in rooftop solar 
and plans to encourage the public to increase 
installations. 

Complementing NEM is the Solar Leasing Policy, 
which allows companies to install solar rooftop 
panels at no up-front cost to consumers. To 
support the continued acceleration of renewable 
energy in Malaysia, the Government has 
extended its Green Investment Tax Allowance 
(GITA) and Green Income Tax Exemption (GITE) 
until 2023, while companies engaging in solar 
leasing are also getting a boost with an income 
tax exemption of 70% for up to 10 years. 

In 2019, Malaysia commenced the piloting of 
peer-to-peer (P2P) trading, using blockchain 
technology that allows NEM “prosumers” to sell 
excess power on an energy trading platform to 
other consumers. The pilot project was set to run 
for eight months, allowing electricity retailers 
to assess the potential of the service platform.
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Recent innovations under Malaysia Electricity 
Supply Industry (MESI) 2.0 include the recently 
announced green tariff, which allows electricity 
consumers the option of choosing energy 
generated from renewable resources. In addition, 
the launch of the Malaysia Green Attribute 
Tracking System (MGATS), as a platform for 
tracking and trading renewable energy, will 
support the issuance and trade of renewable 
energy certificates (RECs).

In another area, exploitation of the country’s large 
biofuel resources, including palm oil, agricultural 
wastes and municipal solid wastes, is being 
designed to contribute to the economy while also 
lowering the nation’s CO2 emissions.  A biofuel 
mandate was introduced to increase domestic 
demand for palm oil and a B20 mandate is set to 
be rolled out across regions in 2020, although 
it has been delayed by Covid-19 lockdowns. In 
addition, numerous power plants in Malaysia 
generate electricity using biofuels, which in 
2017 was responsible for 3% of renewable 
power generation, more than double that year’s 
solar power generation. Backing biofuel is the 
National Biomass Strategy 2020, which was 
launched in 2011 to utilize biomass from the 
palm oil industry, and then expanded in 2013 
to include the forestry sector and dedicated 
crops planted on marginal land. The “biomass to 
wealth” value creation concept has supported 
the development of pellets, bioethanol and other 
biobased products.

Progress opportunities and challenges 
in Malaysia

Malaysia’s commitment to renewables is 
evident from the evolution and broadening of 
its policies across various sectors, together with 
the institutional capacity it has developed to 
realize various objectives. 

Hydro dominates Malaysia’s renewable power, 
and the country has additional potential, both for 

larger and small capacity development, although 
the aggressive and innovative approaches to 
non-hydro development suggest that other 
resources, particularly solar and biofuels, will 
continue to diversify the energy mix with utility-
scale and smaller distributed installations.

Building on current efforts, Malaysia is further 
developing its biomass industry with downstream 
processing that adds value to biomass resources, 
much of which are waste products, to realize 
the country’s vision of a “circular bioeconomy”. 
In particular, the opportunity exists to increase 
the use of agricultural waste in the power 
sector. In 2017, 839 GWh of biofuel-based 
power was produced, while according to one 
estimate, 88 TWh of potential existed from oil 
palm residues alone (Hamzah, Tokimatsu and 
Yoshikawa, 2019) suggesting that this sector 
could grow enormously. As an innovator in the 
bioenergy field, Malaysia can be expected to 
make progress, although the sector still faces 
numerous technical and financial barriers to the 
full commercialization of the industry. 

Myanmar – utility-scale, non-hydro 
renewables slow to enter the power 
project pipeline

2017 Share of TFEC:
Renewables: 60.6%
Modern Renewables: 6.0%

Myanmar has the ASEAN region’s lowest per 
capita energy supply. Power production is 
primarily from hydro and gas. As the country has 
expanded its power grids to support increased 
electrification rates and economic growth, the 
power supply-demand gap has widened, leading 
to shortages, particularly in the dry season 
when hydro powerplants experience decreased 
output. In order to stem power cuts and meet 
power demand that is growing at an estimated 
15%-17% per year, the country is looking to add 
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new gas and coal powerplants, in addition to 
further exploiting its large hydro resources and 
other renewables.

Much renewable development utilizing resources 
such as solar is in the off-grid sector as part 
of the country’s electrification efforts, thus 
contributing little to the overall national 
energy mix. Non-hydro, utility-scale renewable 
installations are just beginning to be realized. 
The 2015 National Energy Master Plan states 
that solar and wind will comprise 1.2% of the 
energy mix by 2030, supporting the target of 
12% non-hydro renewables by 2030. 

A recent hike in electricity tariffs for commercial 
and industrial users is expected to help 
fund additional power supply and has also 
spurred commercial companies, including 
manufacturers, to install rooftop solar (Liu, 
2019). The country’s most recent planning 
is placing more emphasis on solar and wind, 
following the country’s first utility-scale solar 
project launch in 2019 under the first phase of 
the Minbu Solar Power Plant. The solar farm 
will continue to expand in subsequent phases 
from its present 40 MW capacity to a total of 
170 MW. The Government still holds misgivings 
regarding the potential impacts to grid stability 
that VREs may introduce. Other announced 
projects have faced significant delays, while the 
country’s first proposed wind project, a 263 MW 
development, approved in 2015, remains in the 
pre-construction development phase. 

Progress opportunities and challenges 
in Myanmar

Currently, the policy framework backing non-
hydro renewable energy is undeveloped, and 
instruments such as feed-in tariffs or auctions 
for renewables have yet to be introduced. The 
Government has indicated that it is in the 
process of drafting a renewable energy law 
(Thiha, 2018), although further information is 

unavailable. Further investments are also in 
expanding and strengthening the grid to allow 
new renewable energy capacity to connect 
with demand centres. To advance non-hydro 
renewables, stronger policy signals are needed, 
while knowledge transfer from other ASEAN 
members for building technical and financing 
capacity could support progress.

The Philippines – planning for large 
renewable capacity additions

2017 Share of TFEC:
Renewables: 23.4%
Modern Renewables: 11.5%

The Philippines has seen a recent decline in 
the modern share of renewables in the energy 
mix, although it is ramping up efforts to use 
renewables to reduce the country’s rising 
fossil fuel import dependency. The National 
Renewable Energy Program (NREP) has set a 
number of targets for a diverse set of renewable 
resources, the focus of which remains on the 
power sector where coal imports are increasing; 
however, plans are in place to subsequently add 
renewables to non-power sectors. 

The country has huge geothermal potential, 
and powerplants using this resource supplied 
approximately 44% of renewable power in 2017. 
This was closely followed by hydro at 41%, which 
has seen steady gains in output over the years, 
while solar, wind, and biomass contributed 
smaller shares. 

One of the region’s largest solar farms is located 
in the Philippines, a 132.5 MW installation in 
Cadiz City, in operation since 2016. Wind power 
is also making steady gains, with an award by 
the Department of Energy at the end of 2019 to 
develop a yet-to-be-disclosed capacity project 
in Palawan.
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Project awards for renewable energy 
development are made through a bidding 
process and are concentrated in the hydro, 
solar, and wind sectors. According to national 
figures, by mid-2020, the country had a total 
of approximately 1,100 MW of installed hydro, 
1,059 MW of solar capacity; however, awarded 
projects totalled around 13,000 MW of potential 
capacity for each, signalling rapid growth of 
these two sectors in the coming years (figure 
43). Similarly, wind had an installed capacity 
of 443 MW and an awarded potential capacity 
of nearly 5,900 MW. Although geothermal has 
the largest installed capacity, planned future 
capacity installations are relatively small, as is 
the case for biomass and ocean energy.

To achieve the targets for solar and wind, policy 
changes and regulatory support for the power 
industry have been introduced in the form of 
mechanisms such as a renewable energy targets, 
and a feed-in tariff that supported 1 GW of new 
capacity additions and 50 MW of distributed 
renewable installations. Renewable portfolio 
standards were fast-tracked in 2019. The country 
is continuing to introduce pro-consumer policies 
with retail competition and open access under 

the Green Energy Options Programme (GEOP), 
which allows consumers to choose their supplier. 

Ongoing privatization of the Philippine power 
industry is encouraging the inflow of needed 
capital through the private purchase and 
improvement of existing public assets, while 
also creating conditions that prevent monopolies 
within the sector. Objectives of the power 
sector’s privatization include the creation of a 
broader ownership base that leads to reliable, 
secure power supplies and competitive operation 
(Power Sector Assests & Liabilities Management 
Corporation, 2019). 

The Philippines, with growing power needs, 
is fast-tracking interconnection projects 
and streamlining processes to eliminate 
delays in the development of generation and 
transmission projects in the so-called “golden 
age of infrastructure” (Philippines, Department 
of Energy, 2017). The Philippine Energy Plan 
2017-2040 is targeting 2040 for improving 
the power supply to meet demand, while the 
vision of a single national grid is expected to 
be achieved by December 2020 through the 
Mindanao-Visayas Interconnection Project, 

The Philippines is positioning to add significant renewable capacity across resources.

Figure_43 AWARDED RENEWABLE PROJECTS IN THE PHILIPPINES, AS OF END 2019
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considered the largest power infrastructure 
project in Philippine history (Saulon, 2019). The 
Mindanao-Visayas connection will not only unify 
the country’s transmission network, it will also 
be central to allowing the country to participate 
in power trading through the ASEAN Power Grid. 
Meanwhile the Small-Island Interconnection 
initiative will bring isolated island provinces 
into the main grid. 

Progress opportunities and challenges 
in the Philippines

The Philippines is looking to nearly triple its 2010 
renewable energy capacity by 2030. However, 
historically the country has missed some of its 
installation targets and continues to work to 
overcome a number of challenges. 

The sector has struggled to break the cause-
and-effect financing dilemma commonly faced 
by renewable energy projects being developed 
in areas without transmission. Financing is 
not available to developers of projects without 
transmission, but transmission systems require 
proven need for additional generation. Therefore, 
the country is identifying and developing 
competitive renewable energy zones (CREZ), 
directing the development of transmission 
towards areas with the greatest cost-effective 
potential (Philippines. Department of Energy, 
2018), drawing on experience from the CREZ 
approach implemented in Texas that helped 
launch that State’s wind industry.

The country is uniquely in possession of 
abundant geothermal resources, but financial 
and policy barriers to fully capture its potential 
have flattened the sector’s growth. High 
investment costs, uncertain tariff pricing and 
limited means for mitigating development risks 
means that future developments will likely be 
small in size (Beavers, 2018). Mechanisms to 
mitigate these challenges will be necessary 
to enable the continued growth of this sector. 

Last, although sector reforms have opened the 
power sector up to the private sector, procedural 
streamlining could further increase participation, 
while also stemming unpermitted installations 
that have appeared in the country.

Singapore – maximizing municipal 
waste, while fitting solar into the 
power mix

2017 Share of TFEC:
Renewables: 0.7%
Modern Renewables: 0.7%

Singapore’s renewable energy options are limited 
due to its small land area. Therefore, the city-
state is one of the few in the region that converts 
a large share of its municipal solid waste into 
electricity through its four waste-to-energy 
plants. 

In the power sector, the city-state has 
successfully pushed solar PV development, 
with a target of integrating a total of at least 
2 GW into its systems. Progress to date has 
largely been achieved through the SolarNova 
programme. Launched in 2014, the programme 
under the Housing and Development Board has 
held four tenders to install solar PV systems 
across aggregated rooftop portfolios. The fifth 
tender is scheduled to be awarded in the third 
quarter of 2020. The first four tenders resulted in 
the programme exceeding its original installation 
target of 220 MW, and with the fifth tender, the 
target has been more than doubled to achieve 
540 MW of installed capacity by 2030.

In 2019, tenders were awarded for the economy’s 
first floating PV installations, comprising two 
1.5 MWp systems, while in 2020 a PPA was 
signed between the national water utility and 
a private company for the nation’s first large-
scale installation, a 60 MWp system targeting 
operational status in 2021. In addition, the power 
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utility announced in late-2019 the establishment 
of the region’s first zero-emission building 
powered by 100% renewable energy in the forms 
of green hydrogen produced with solar energy. 

In the transport sector, biofuel in Singapore 
has shifted from the utilization of palm oil and 
expanded towards waste oils and residues to 
produce biodiesel and renewable aviation fuel. 
Foreign investment in this sector is expected 
to boost production capacity to feed growing 
global demand, although the Singapore has 
yet to introduce measures for domestic biofuel 
integration.

Progress opportunities and challenges 
in Singapore

The Singapore market is small and has an 
excess of generation capacity due to unrealized 
expected demand growth, and the Government 
has largely controlled the pace of renewable 
deployment without setting any firm targets. 
While the Government has slowly rolled out 
market liberalization allowing consumer choice 
in their power providers, the consumer cost of 
solar power remains higher than conventional 
sources as direct fiscal incentives and long-term 
power purchase agreements are not offered to 
project developers. Positively, the Government 
continues to seek feedback from producers and 
consumers regarding the regulatory framework 
for the energy sector.

The Energy Market Authority (EMA) has set a 
capacity target for solar PV, but to incorporate 
larger shares of solar, intermittency will need 
to be addressed in this small market. The EMA 
is investing in research and development in 
preparation for greater adoption, including 
forecasting capabilities to improve the accuracy 
of solar output forecasts and grid management. 
The rollout of the Intermittency Pricing 
Mechanism in 2020 is designed to encourage 

management through storage solutions and 
demand-side management. Testing of utility-
scale storage has been undertaken, although 
guidelines and standards will be needed to 
encourage storage deployment.

Thailand – successful steady 
integration of multiple renewable 
resources

2017 Share of TFEC:
Renewables: 22.7%
Modern Renewables: 17.3%

In many regards, Thailand has been a leader 
in the ASEAN region for the development 
of renewables. The country was the first to 
introduce a feed-in tariff mechanism for small-
scale power producers through policy in 2002 
as well as the Adder Programme in 2006, which 
offered developers of renewables an additional 
premium to the wholesale electricity price. It has 
since progressed through more sophisticated 
feed-in-tariff systems for an expanded set of 
resources and has introduced tendering. 

The country has a relatively robust renewable 
energy policy framework with sectoral and 
resource targets. Under the Alternative Energy 
Development Plan and the Power Development 
Plan (2015-2036) renewable energy is targeted 
to reach 20% of electricity generation, 30-35% of 
heating, 20-25% of fuel and 30% of final energy 
consumption by 2036. Thailand’s revised Power 
Development Plan 2018-2037, an update of the 
2015 plan, reduces coal and imported hydro 
shares, and provides more room for renewable 
energy development, with a targeted 20% of 
the total power capacity targeted for 2037. The 
PDP also calls for gradually opening up investor 
participation in waste-to-energy power projects, 
setting a goal of 500 MW, representing 30% of 
total renewable resources, by 2037. 
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Biofuels hold the largest share of renewable 
electricity output in Thailand, utilizing waste 
from the country’s agricultural outputs such 
as rice, oil palm, sugarcane and rubber. 
Hydropower provides another large share of 
the Thailand’s renewable energy, although large 
developments have been halted, and focus 
has shifted to overseas investments in new 
capacity in neighbouring countries to allow for 
increased import of hydropower. Domestic small 
hydropower projects are being developed at 
existing irrigation dams, while pumped storage 
capacity is being increased to better manage 
peak load and grid stability. 

With limited land resources, a rooftop and 
community solar programme has increased 
grid-tied distributed installations and supported 
the achievement of the highest per capita 
solar installation rate in ASEAN. Under Remap 
2036, the target for solar capacity was recently 
increased from 6 GW to 17 GW by 2036. The 
Electricity Generating Authority of Thailand 
(EGAT) is looking to expand solar opportunities 
through the development of floating solar PV 
farms at nine dams for a combined capacity of 
2,725 MW (EGAT, 2020). In January 2020, EGAT 
awarded a contract to a joint Thai-Chinese 
consortium to construct a 45 MW floating solar 
project at the Sirindhorn Dam, reportedly the 
world’s largest hybrid project of its kind (EGAT, 
2020). 

A pilot net metering scheme was launched 
in 2019 to add 100 MW of household solar 
rooftop power during 2019-2027. However, 
the scheme offered a tariff of around half of 
the residential power price and failed to gain 
sufficient household participation, leading the 
Energy Ministry to consider raising the tariff 
and re-allocating some capacity to a new 
Energy for All community scheme (Praiwan, 
2019b). Energy for All, launched in 2020 with a 
scheme target of 1,000 MW by 2022, encourages 
communities to locally generate power from 

resources such as solar, wind and waste. In 
2020, the country’s first wind and battery 
storage project was announced, a 10 MW wind 
power plant in southern Thailand that utilizes an 
integrated 1.88 MWh pilot battery energy storage 
system, enabling increased renewable energy 
delivery to the grid by mitigating intermittency. 
In addition, Thailand’s Quick Win scheme is set 
to introduce 12 waste-to-energy power plants 
with a combined capacity of 78 MW. 

In the transport sector, Thailand is again 
capitalizing on its agricultural resources to 
introduce biofuel into its energy mix. E20 gasohol 
was introduced nationwide in early 2020 with 
lower pricing than the former E7 standard, while 
B10 will replace B7. 

Progress opportunities and challenges 
in Thailand

Thailand has demonstrated long-term success 
in bringing renewables into its energy mix at a 
steady pace, with a focus on ensuring community 
benefits. Small-sized power producers have 
long been selling power to the grid; as these 
initiatives have expanded, hard commitments 
to power production were introduced in 2017 
to PPA agreements, helping to reduce variance 
in the energy supply, and supporting further 
expansion of these installations.

The Government has demonstrated skill 
in balancing the development of various 
renewable resources with responsive policies 
and measures, but recent challenges in the 
power sector include tariff setting and matching 
producer appetite for growth. For example, the 
solar rooftop scheme failed to attract sufficient 
interest, while the largest biomass power plant 
group has suggested that current feed-in-
tariffs no longer provide an attractive return on 
investment (Praiwan, 2019c). The wind industry 
is calling upon Thailand to optimize the FiT, and 
to increase the 2037 target from 3 GW to 7 GW 
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(Thai Wind Energy Association and the Global 
Wind Energy Council, 2019). Meanwhile, the latest 
focus on waste-to-energy power generation is 
set to help solve the country’s waste burden, 
although project developers face challenges of 
complicated procedures that involve multiple 
ministries. 

Viet Nam – surprise solar uptick 
and wind is positioned to make 
inroads in a hydro-dominated 
renewable energy mix

2017 Share of TFEC:
Renewables: 32.0%
Modern Renewables: 25.7%

Viet Nam has risen to the top, in terms of the 
modern renewable energy share in ASEAN, with 
recent developments of hydro resources and, 
most recently, solar and wind. 

With a goal of reaching a 32.3% renewable share 
of TPES by 2030 under the Vietnam Renewable 
Energy Development Strategy up to 2030 with 
an Outlook to 2050, and the aim to reduce fossil 
fuel imports, Viet Nam is leaning heavily on solar 
and wind power. Faced with low hydropower dam 
levels, the country is experiencing a power supply 
shortage, particularly due to growing industrial 
and construction demands. Having experienced 
a number of thermal power development project 
delays, the country is looking to renewables that 
have shorter project development timeframes to 
help fill the supply gap. Viet Nam is also planning 
to import 1,200 MW of hydropower from the Lao 
PDR in 2020, rising to 5,000 MW by 2030. 

The country’s policy frameworks provide 
incremental targets for renewable energy and 
for the various subsectors leading up to 2030 
and beyond. Targets under the current power 
development plan include the installation of 
4 GW of grid-connected solar power by 2025, 

and 12 GW by 2030, while the targets for wind 
development are 800 MW by 2020, 2,000 MW by 
2025 and 6,000 MW by 2030. However, solar and 
wind capacity additions are expected to exceed 
these targets, raising total installations to more 
than 20,000 MW by 2025, with an expected 
14,450 MW of total solar and 6,030 MW of total 
wind (Vietnam Energy, 2019). 

Due to a generous solar FiT of US 9.35 cents per 
KWh, together with tax reductions for project 
developers, 2019 saw a rush of new solar capacity 
additions. Originally expected to spur 850 MW 
of new capacity development by 2020 (Viet 
Nam, Ministry of Energy and Trade, 2019), new 
installations kept topping each other. In June 
2019, a Vietnamese-Filipino partnership installed 
the then-largest solar installation, at 250 MW, 
in South-East Asia, but was soon surpassed by 
the connection of a 420 MW plant in Tay Ninh, 
realized through a Vietnamese-Thai partnership. 
According to data from IRENA, 5,589 MW of solar 
power capacity was installed in 2019. 

At the end of 2019, the Ministry of Industry and 
Trade (MOIT) paused projects under the solar 
FiT mechanism, before introducing revised FiT 
rates in April 2020. With the support of global 
development partners, the country has been 
working to develop a pilot auction programme, 
and the first solar auction was anticipated in 
2020 to procure a 50-100 MW floating solar PV 
array, to be located on a Viet Nam Electricity 
hydropower reservoir. The second auction for a 
300 MW floating solar facility is anticipated for 
2021. In addition to solar farms, a favourable 
pricing policy has encouraged the installation 
of rooftop solar-powered hot water, for which 
the country is looking to achieve a 26% share 
of household usage by 2030.

Viet Nam’s Power Development Plan 8, currently 
awaiting final approval by the Government, is 
expected to veer away from previous plans, 
which relied extensively on conventional energy, 
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to usher in a “renewable energy era” (Institute 
of Energy, quoted in Viet Nam News, 2019). With 
favourable pricing policies, Viet Nam successfully 
attracted investment in its solar sector, with 
large capacity additions exceeding the planned 
capacity of Power Development Plan 7. However, 
the wind sector has lagged behind, with current 
installed capacity of approximately 200 MW, 
falling short of the plan’s targeted 800 MW for 
2020, thus requiring new efforts to better tap 
into the region’s largest wind potential. Viet 
Nam’s Prime Minister has called for increased 
wind power under the Plan.

Progress opportunities and challenges 
in Viet Nam

In 2017, solar contributed little to the country’s 
energy mix, but by the end of 2019 Viet 
Nam had far exceeded its 2020 target, and 
surpassed Malaysia and Thailand to reach the 
largest installed capacity of solar panels in the 
region. Although recent progress has been 
rapid and investor interest is high, renewable 
energy development is still in the early stages 
in Viet Nam. Modelling results from the Vietnam 
Energy Outlook Report 2019 suggest that 40% 
renewables in the power mix by 2030 is feasible 
at no additional cost and with increased energy 
efficiency. However, the recent success of solar 
has revealed some obstacles. A rush to meet FiT 
project deadlines led to overloaded transmission 
lines, pointing to the urgent need for investment 
in the grid to keep up with new supply. The 

state of the country’s power grid is considered 
the main barrier to development, although the 
Ministry of Industry and Trade’s proposal to 
speed up projects for the development of grid 
lines and power stations in key areas has been 
approved.

Meanwhile, wind power development will 
require actions to overcome the sector’s 
delayed progress towards installation targets. 
The country is looking to increase investment 
and offers some incentives, including reduced 
corporate tax, reduced import tax and increased 
depreciation ratio as well as incentives for 
land lease and support for land clearance. The 
issuance of Circular 02, replacing the previous 
Circular 32, is the latest regulation on the 
implementation and development of wind power 
ventures in Viet Nam, which helps clarify project 
development procedures. However, current wind 
FiTs remain low in comparison to other countries 
in the region. Furthermore, the latest mandatory 
Model Power Purchase Agreement (PPA) has not 
entirely responded to ongoing concerns over 
the international bankability of the PPA and its 
ability to lower risk factors (LNT Partners, 2019; 
Watson Farley and Williams, 2019; and Global 
Wind Energy Council, 2019). At the same time, 
renewable project developers face challenges 
in accessing capital as banks are ill-equipped 
to assess renewable energy projects (Viet Nam, 
Ministry of Energy and Trade, 2019), while the 
financial costs of assessing offshore potential 
are prohibitively high. 
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5 Energy efficiency 
Target 7.3: By 2030, double the global rate of improvement in energy efficiency.

Indicator 7.3: Energy intensity measured in terms of primary energy and GDP.

A. Regional status

Under SDG 7, global energy intensity, defined as the ratio of 
primary energy supply to GDP, is the indicator used to track 
progress in increasing global energy efficiency. It is a proxy of the 
efficiency with which economies are able to produce economic 
output. Generally speaking, a lower energy intensity indicates a 
higher level of economic productivity in terms of energy used, 
although this indicator has well-acknowledged limits and can 
be influenced by a number of factors (see text box 5 for further 
information). The SDG 7 targets calls for a doubling of the global 
rate of improvement, meaning that the pace of lowering global 
energy intensity for the period 2010-2030 should be twice the 
pace of 1990-2010. 

ASEAN, as one of the fastest-growing regions of the world, 
strongly influences the global rate of progress. The ASEAN region’s 
economic growth has consistently outpaced global growth rates 
(figure 46), a trend that is accompanied and supported by rising 
energy use which, on a per capita basis, remains well below most 
other global regions. Still, the ASEAN members together comprise 
the world’s sixth-largest energy consumer, and, according to 
the ASEAN Centre for Energy, are together expected to be the 
fourth-largest in 2030. Increased demand for oil and electricity 
(primarily generated from fossil fuel) is driving the region’s growth 
in energy consumption (figure 44). Rising fuel demand, especially 
for oil, has far outpaced production, and the region is on the 
edge of becoming a net importer of fossil fuels. Coal and natural 
gas have doubled their shares since 1990, driven by growth in 
the industry and transport sectors. Electricity, in short supply 
in some contexts, has demonstrated the largest share growth, 
reaching 16% of total final consumption in 2017, as energy access 
and the electrification of end uses continue to expand. Per capita, 
electricity demand has more than doubled since 2000. 

Growing energy 
demand and 
economic output 
make the ASEAN 
region a key player in 
achieving the global 
energy intensity 
target
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Energy efficiency has a key role to play in the 
region where some national energy systems 
struggle to meet the needs of economic and 
residential sectors. At the same time, countries 
have pledged to reduce emissions under the Paris 
Climate Agreement, creating additional pressure 
to make more efficient use of energy resources. 
Together with helping meet the current and 
future needs of an energy-hungry region, energy 
efficiency facilitates economic productivity, 
while social and environmental benefits include 
increased energy affordability, improved air 
quality and avoiding energy-related greenhouse 
gas emissions. Regional policymakers have 
recognized these advantages, and have brought 

energy efficiency to the forefront of regional 
goals and national policymaking. However, in 
the context of SDG 7 and climate change, these 
efforts must achieve more.

ASEAN and the world are falling 
behind the pace needed to achieve 
the global SDG target

Between 1990 and 2010, the global rate of energy 
intensity improvement was 1.3% (indicated by a 
compound annual growth rate (CAGR) of -1.3%, 
which serves as the baseline for the global 
target. Accordingly, the global target rate of 

Box_5 CHALLENGES IN MEASURING ENERGY EFFICIENCY 
Energy intensity is the best available proxy measure for energy efficiency. Energy intensity is measured in units of energy per 
dollar of gross domestic product, where high numbers indicate more energy consumption per dollar of economic output, and 
declines in energy intensity provide a proxy indication of efficiency improvements. However, energy intensity remains an imperfect 
measure of energy efficiency as it masks a number of underlying situations, which are more pronounced with regional and 
national aggregates. Significant factors influencing intensity figures include economic structures, the physical size of a country, 
exchange rates, climate and the impacts of global energy prices. An economy with low energy intensity cannot necessarily be 
considered to have high energy efficiency.

In addition, data to provide a more accurate picture of energy use are sparse. Measuring energy efficiency performance in 
emerging economies is particularly difficult due to a lack of end-use energy data. A number of countries in the ASEAN region 
are still working to generate basic energy statistics, and therefore energy intensity remains the best available measure. For the 
calculation of energy intensity, international energy balances are collected in standardized form by the International Energy Agency 
for larger economies and by the United Nations for smaller economies.

Increasing oil and electricity demand drive the ASEAN region’s rising consumption. 

Figure_44 ASEAN TOTAL FINAL CONSUMPTION BY RESOURCE, 2000-2017
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reduction for 2010-2030 is 2.6%. ASEAN, as an 
important global energy and economic centre, 
has an important role to play in the achievement 
of the global target. 

In comparison to the world, the ASEAN region 
has consistently held an overall lower energy 
intensity, which measured 3.9 MJ per 2011 PPP$ 

in 2017, compared to the world at 5.0 (figure 
45). As a whole, ASEAN has exhibited moderate 
progress in lowering energy intensity. During 
2010-2017, ASEAN regional energy intensity 
decreased at an accelerated rate of 1.8%, which 
represented an improvement during 2000-2010, 
but fell behind the world, which outpaced the 

Energy intensity in the ASEAN region has steadily declined since 2000 and remains well below the global 
average.

Figure_45 ENERGY INTENSITY AND ANNUAL CHANGE, 2000-2017
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Figure_46 GROWTH RATE OF PRIMARY ENERGY INTENSITY, BY PERIOD AND TARGET RATE, 1990-2030 
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region at a rate of 2.2% for the same timeframe 
(figure 46).

Despite an overall improvement trend, the world 
is falling behind on achieving the 2.6% reduction 
rate target for 2030. A slowdown in the pace of 
improvement since 2015 raises concerns, and 
the weakened performance means that nations 
will only need to work harder in the coming years 
to meet the target. The needed global average 
rate of improvement between 2017 and 2030 
has now been raised to 3.0%.

Within this context, ASEAN has lagged behind 
the world in terms of the rate of energy intensity 
improvement. According to the ASEAN Energy 
Outlook 2020 predictions, the region is expected 
to achieve an annual improvement rate of 
just 2.2% by 2030. If ASEAN is to support the 
achievement of SDG 7, the agreed global target, 
then ASEAN would need to achieve an average 
rate of improvement of at least 2.6% during 2010-
2030. Anything less will lower the global rate and 
slow progress. Anything higher raises the global 
rate and accelerates progress. Accordingly, due 
to the region’s slow start during 2010-2017, 
which had an improvement rate of 1.8%, the 
region will need to achieve an average rate of 

improvement of 3.1% during the 2017-2030 
timeframe to achieve a 2010-2030 target rate 
of 2.6% (figure 47).

However, ASEAN’s energy intensity has 
continuously remained well below the global 
average and that of other global regions (figure 
48). With a lower starting point, improving energy 
intensity in the region is thus more challenging. 
Therefore, expecting the region to match the 
targeted global rate of progress arguably places 
an unfair burden on ASEAN members, but 
viewing the region within the global context of 
progress can help to provide policy direction, 
including national and regional targets.

National energy intensity 
improvement trends are mixed 

Energy intensity is varied across ASEAN 
members (figure 48), which are diverse in terms 
of economic and energy sector structures, as 
well as development status. Currently, progress 
in reducing energy intensity among the region’s 
economies is mixed, with some keeping pace 
with the global and regional improvement trends, 
while others are moving against it (figure 49). 

In terms of energy consumption and generated economic value, the ASEAN region is more efficient than 
many parts of the world.

Figure_47 ENERGY INTENSITY IN SELECTED GLOBAL REGIONS, 2017
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The first- and third-largest economies, Indonesia 
and Malaysia, exhibited rapidly decreasing 
energy intensity during 2010-2017, while also 
demonstrating intensity levels at the lower end 
of the regional spectrum. Progress in those 
two countries exceeded the global target and 
drove the regional rate of improvement. Among 

other economies, energy intensity improvement 
was slower, and four countries experienced 
rising intensity. Most notably, the Lao PDR has 
continued along its socioeconomic development 
path, and has experienced GDP growth outpaced 
by a large rise in energy demand. This led to 
a rate of increasing energy intensity of 5.2% 

Energy intensity varies across ASEAN nations

Figure_48 ENERGY INTENSITY OF ASEAN ECONOMIES, 2010 AND 2017
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While some ASEAN nations are decreasing energy intensity in line with the global target, a number are 
moving against it. 

Figure_49 ENERGY INTENSITY CAGR, 2010-2017 
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between 2010 and 2017. Brunei Darussalam 
and Singapore, the region’s top two economies 
in terms of GDP per capita, also experienced 
a significant increase in intensity at 1.8% and 
2.5%, respectively.

ASEAN established, and readily 
achieved, its own regional 2025 
energy intensity target

The ASEAN region uniquely benefits from the 
strength of its economic integration agenda, 
which has led to the establishment of the 
ASEAN Economic Community 2025 Consolidated 
Strategic Action Plan and APAEC 2016-2025. 

The ASEAN energy efficiency agenda was made 
more prominent in 2016 with the introduction of 
APAEC, which introduced the aspirational goals 
of reducing regional energy intensity by 20% by 
2020 and 30% by 2025, based on 2005 levels.10 
These plans not only set regional targets and 
objectives, but also encourage national actions 
in priority areas and support harmonization of, 
for example, testing, performance standards 
and energy labelling. The ASEAN institutional 
framework also enables a deeper analysis of 
the current and future energy situation, the 
identification and sharing of best practices, 
the creation of supportive guidelines for green 
building codes, energy efficiency financing and 
more. In support of reducing energy intensity, 

10 Under this initiative, the region’s energy intensity is tracked by the 
ASEAN Centre for Energy, which applies a different methodology 
from that of the SDG database (see box 6 for additional 
information), although the two datasets display similar trends.

under the ASEAN institutional umbrella, a number 
of regional efforts are underway to introduce and 
harmonize energy efficiency standards in areas 
such as lighting, appliances, and air conditioning. 

Although a success in regional cooperation, the 
targets established under APAEC do not push 
for achievement beyond the established trend 
line. In 2017, the 2020 target was achieved. 
From that year onward, scenario projections 
from the ASEAN Centre for Energy suggest a 
significant slowdown in the pace of progress 
under business-as-usual. In line with current 
ASEAN member targets, the rate of energy 
intensity reduction would still fall short of what 
is needed to achieve the APAEC 2025 target, 
whereas efforts to meet regional objectives 
under APAEC would drive the energy intensity 
reduction below 30%; should the present pace 
of progress continue, the 2025 target will also 
be easily met even at a slowed pace of progress 
(figure 50). Currently, discussions are underway 
to increase regional ambitions by adjusting the 
2025 target towards further reductions. 

Economies are reflecting global 
and regional directions with 
national energy efficiency targets, 
policies and measures

Progress towards achieving national objectives 
directly supports the realization of regional and 
global objectives. All 10 ASEAN members have 
established economy-wide energy efficiency 
targets for reducing energy intensity or 
consumption (table 10). Although they vary in 

Box_6 METHODOLOGICAL DIFFERENCES BETWEEN ENERGY INTENSITY CALCULATIONS FOR THE SDG AND ACE 
DATABASES
The ASEAN energy intensity (EI) value is based on total primary energy supply (TPES), in alignment with the global SDG indicator. 
However, the ASEAN indicator is based on data drawn from country submissions that have been standardized by the ASEAN Centre for 
Energy, whereas the SDG data is collected by and standardised by the United Nations Statistics Division and the International Energy 
Agency. The GDP base year used to calculate energy intensity also differs. ASEAN utilises GDP 2005 PPP $, while the global indicator 
uses GDP 2011 PPP $.
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their scope and structure, they set the course 
for lowering energy intensity across the region. 
Some economies have additionally introduced 
sectoral targets. For example, under its power 
development plan, Thailand has set conservation 
targets by sector and by measure used to achieve 
them (figure 51 and table 10). 

Many national targets are established against 
business-as-usual baselines, particularly among 
economies at earlier stages of development and 
with rapidly growing energy demand. Influential 
to the adoption of targets for many countries 
is the need to meet domestic demand for 
adequate and reliable energy supplies, increased 
energy security and support for economic 
growth. Analysis from the region regarding 
the most cost-effective measures to meet 
these objectives points to energy efficiency. 
For example, scenarios have shown that energy 
efficiency is more cost-efficient than investing in 
new powerplant capacity (EREA and DEA, 2019). 

ASEAN has realized power supply 
efficiencies

In a move to improve efficiency and reduce 
environmental impacts, several economies 
have raised performance standards for new 
power plants, updated older facilities and 
introduced high-efficiency low-emissions 
(HELE) technology. Technology choices for new 
supply have long-lasting impacts and efforts 
to introduce the most efficient technologies 
are therefore particularly important, especially 
considering the region’s continued and growing 
reliance on coal-fired power, known to have 
adverse social and environmental impacts and 
now facing increased public resistance. However, 
many ageing power plants remain, providing 
opportunities for upgrades or replacement, 
starting with the least-efficient facilities.

Furthermore, recent efforts to reduce technical 
and non-technical transmission and distribution 
losses by grid technology upgrades and improved 
power management systems have had positive 
results across several countries as they position 
themselves to expand energy access, increase 

By 2016, ASEAN already achieved its 2020 energy intensity reduction target.

Figure_50 ASEAN PRIMARY ENERGY INTENSITY REDUCTION FROM 2005 LEVEL
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ASEAN nations have all established economy-wide energy efficiency targets.

Table_10 ENERGY INTENSITY TARGETS

Target Document

ASEAN Reduce energy intensity in ASEAN by 20% as a medium-
term target in 2020 and 30% as a long- term target in 2025 
(base year 2005).

ASEAN Economic Community 2025 Consolidated Strategic 
Action Plan, ASEAN Plan of Action for Energy Cooperation 
(APAEC) 2016-2025 

Brunei 
Darussalam

Reduce total energy consumption by 63% by 2035 
compared to business-as-usual (BAU).

Brunei Darussalam’s intended Nationally Determined 
Contribution (NDC) (2016)

Reduce electricity consumption by 30% by 2035, 
compared to base year 2011 across all sectors (residential, 
commercial, industrial, and government) 

Discussion with MEMI (AEO6 Country Visit, 30 October 
2019) 

Reduce energy intensity by 45% by 2035 (base year 2005). Energy White Paper (2014)

Thailand provides an example of phased targets across industries, achieved through specific measures. 

Figure_51 THAILAND POWER DEVELOPMENT PLAN CONSERVATION TARGETS
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Target Document

Cambodia Energy demand reduction of 15%, by 2030 compared 
baseline 

AEO6 second working meeting (26-28 March 2019). Last 
confirmed with MME Cambodia in AEO6 Country Visit, 14 
November 2019 

Energy intensity reduction in industry of 15%, by 2030 AEO6 2nd working meeting (26-28 March 2019). Last 
confirmed with MME Cambodia in AEO6 Country Visit, 14 
November 2019 

Reduce energy demand by 20% until 2035, compared to 
business-as-usual

National Policy, Strategy and Action Plan on Energy 
Efficiency in Cambodia (2013)

Electricity transmission losses reduced to 8% by 2030 Cambodia Basic Energy Plan

Indonesia Reduce primary energy intensity at an average of 1% per 
year, up to 2025.

Presidential Regulation No.22, 2017, General Plan for 
National Energy 

Lao PDR Reduce TFEC by 10% by 2030, 20% by 2040, and reduce 
energy consumption level by around 1% per year on 
average, compared to business-as-usual.

The National Energy Efficiency and Conservation Policy 
towards 2030 (2016)

Malaysia Reduce energy intensity by 20% in 2020 (base year 2005). Green Technology Master Plan 2017-2030

Reduce electricity consumption 8% by 2025 compared to 
baseline (approx. 12,391 GWh)

National Energy Efficiency Action Plan (NEEAP) 2015

Myanmar Reduce energy consumption by 12% by 2020, 16% by 
2025, and 20% by 2030 (base year 2012).

National Energy Policy, Strategy and Road Map (2016)

Realise 20% electricity savings by 2030, compared to 
forecast electricity consumption.

Myanmar’s intended Nationally Determined Contribution-
INDC (2017)

Philippines Realise a 3% reduction in energy intensity across key 
economic sectors. 

Philippines Energy Efficiency and Conservation Action Plan 
2016-2020

Reduce energy intensity by 40% by 2030, equating to a 
saving against the BAU baseline of 10,665 ktoe.

Electricity savings across all sectors at least 10% by 2040 
compared to business-as-usual. 

AEO6 first Country Visit to Philippines (16 May 2019) 

Singapore Realise a 35% energy intensity improvement by 2030 (base 
year 2005).

Sustainable Singapore Blueprint 2015

Thailand Reduce energy intensity by 30% by 2036 (base year 2010). Thailand Energy Efficiency Plan 2015

Viet Nam By 2025:
 ■ EI reduction of TFEC of 5-7%, compared to baseline.   
 ■ Power losses less than 6.5% 

National Energy Efficiency Programme (VNEEP) for 2019-
2030 (Decision 280/QD)

By 2030: 
 ■ EI reduction in TFEC by 8-10% compared to baseline. 
 ■ Power losses less than 6%  
 ■ 5% reduction of fuel and oil consumption in 

transportation compared to baseline. 

Realize savings of 8-10% of total power consumed during 
2016-2020.

Decision No. 14318/QD-BCT on the approval of the 
project for restructuring Viet Nam’s power sector for the 
cause of industrialization, modernization and sustainable 
development towards 2020 and for visions extended to 
2030 (2015).

For 2011-2020, reduce energy consumption per unit of GDP 
by 1-1.5% per year, Reduce elasticity of electricity-GDP from 
2.0 at present to 1.0 in the year 2020.

Green Growth Strategy for 2011-2020 with a Vision to 
2050 (Decision No. 1393/QĐ-TTg) (2012).
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the renewable energy share and improve overall 
grid performance. Between 2000 and 2017, 
ASEAN more than doubled electricity production 
while reducing transmission and distribution 
losses from a peak of 11.2% in 2012 to 7.2% in 
2017 (figure 52).

Growing rates of consumption are 
pushing the adoption of demand-side 
energy efficiency measures 

As economies struggle to meet rising energy 
needs, they are looking to meet power, 
commercial and industrial energy-saving targets 
(table 11 with the implementation of demand-
side management. Measures to reduce overall 
consumption and smooth demand curves are 
creating greater resilience to fluctuating energy 
prices, while increasing energy security.

Electricity commands the region’s fastest growing 
share of final consumption, which increased from 
10.1% to 15.7% of final consumption between 
2000 and 2017. Relative to other global regions, 
electricity’s share within the energy mix is still 
low, pointing to a future of increasingly high 
power consumption and more electrified end 

uses. According to ACE, the final consumption 
share of electricity is expected to reach 24% by 
2030, and 27% by 2040 (ACE, 2020). 

Cooling is an area particularly important to 
the ASEAN region. As incomes have increased 
and lifestyles modernized, ownership of air-
conditioning units has almost tripled from 2000, 
and shifted the region’s electricity demand 
profiles. However, the ownership rate is still 
relatively low in comparison to other global 
areas, and energy required for cooling – which 
includes fans, air conditioning and refrigeration 
– is expected to continue growing to reach 56% 
of total household electricity demand by 2040 
(ACE, 2020). 

Efficiency for cooling is an area afforded priority 
in the region, with national and regional efforts 
seeking to improve technology and raise 
minimum energy performance standards. 
Towards a regional solution, ASEAN standards 
and energy sectoral bodies have devised 
guidelines for member States on integrating 
household air-conditioning units, which have 
been incorporated into the existing ASEAN 
Electrical and Electronic Equipment Mutual 

Grid system improvements have reduced transmission and distribution losses.

Figure_52 ASEAN NET ELECTRICITY PRODUCTION AND TRANSMISSION AND DISTRIBUTION LOSSES, 2000-2017
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Recognition Arrangement (ASEAN EE MRA). The 
ASEAN EE MRA enables shared recognition of 
conformity, including energy performance, and 
supports trade in regulated electrical equipment 
between ASEAN member economies. The air-
conditioning guidelines are expected to provide 
experience that will allow the expansion of shared 
guidelines for lighting, refrigerators, motors 
and other electricity-intensive equipment 
(ASEAN Ministers on Energy, 2019). District 
cooling may also provide a viable solution in 
the region’s densely populated urban centres. 
Such systems have begun to appear and are 
planned for cities in Malaysia, the Philippines 
and Singapore (REN21, 2019). 

Building on existing standards is the introduction 
of mandatory reporting on energy consumption to 
ensure compliance with energy policy. Examples 
include Singapore where corporations are 
required to install an energy manager responsible 
for preparing, implementing and reporting on 
energy compliance. Often beginning with the 
largest energy consumers, target schemes and 
reporting requirements are then expanded to 
cover small- and medium-sized enterprises.

Based on ASEAN member State (AMS) 
targets,  by  2040  ASEAN  energy demand 
is  projected to realize a drop from the 
baseline scenario of 922 Mtoe to 714 Mtoe, 
accounting for a 23% total reduction (figure 

Demand-side targets support lowering energy intensity.

Table_11 DEMAND-SIDE ENERGY EFFICIENCY TARGETS

Target Document

Cambodia Increase efficiency of bus transport 15% by 2030. AEO6 second working meeting (26-28 March 2019). Last 
confirmed with MME Cambodia in AEO6 Country Visit, 14 
November 2019.

Myanmar Biomass savings from energy-efficient cooking stoves 
promotion from 2012 levels: 2.3% by 2020: 5% by 
2025, 7% by 2030.

Energy Efficiency and Conservation Roadmap 2017-2040.

Philippines 24% cumulative increase of alternative fuel vehicles 
(hybrid and electric vehicles) by 2040.

AEO6 first Country visit to Philippines (16 May 2019).

Thailand Reduce the power sector’s energy intensity by 30% by 
2036 compared to 2010.

Thailand Power Development Plan 2015-2036 (PDP2015).

Viet Nam Realise commercial electricity savings of more 
than 10% of total power consumption for 2016-
2020.

Decision 428/QD-TTg: Approval of the Revised 
National Power Development Master Plan for 2011-
2020 with the Vision to 2030 (2016).

Decrease annual energy volume by 2.5% per 
year and achieve saving rations of about 2.5% 
by 2020 and of 4% by 2020 in the total annual 
output of commodity electricity. 

Decision No. 14318/QD-BCT on the approval of the 
project for restructuring Vietnam power sector for 
the cause of industrialization, modernization and 
sustainable development towards 2020 and for 
visions extended to 2030 (2015).

Industrial production establishments will save 
5%-8% of energy consumed per product.

Strategy on Cleaner Industrial Production to 2020 
(2009).

By 2030, realize a 5% reduction of fuel and 
oil consumption in transportation compared to 
baseline. 

National Energy Efficiency Programme (VNEEP) for the 
period of 2019-2030 (Decision280/QD).
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53. The largest savings  are foreseen  as 
coming from industry, followed by the transport 
and residential  sectors.  The AMS targets 
scenario  assumes that energy efficiency, 
renewable energy and NDC targets stated by 
AMS will all be achieved. The stated policies 
include, but are not limited to, the promotion of 
higher efficiency equipment, heat loss recovery, 
and industrial restructuring that shifts away 
from highly energy-intensive manufacturing 
to less energy-intensive. 

Building energy codes and green 
building certification schemes are 
improving the efficiency of regional 
new construction and retrofits

A range of performance reporting and rating 
systems are being leveraged within the region to 
drive energy efficiency adoption in new buildings 
and retrofits. Under the ASEAN-German Energy 
Programme (AGEP) I (November 2016-November 
2019), a regional report on existing Green 
Building Codes in ASEAN for new and retrofitted 
buildings was produced. The report suggests the 
importance of addressing current challenges in 
ASEAN, ranging from the limited awareness of 
stakeholders in EE measures in building sector, 
non-availability of data, data analysis and MRV, 
to the complex institutional structure. However, 
several AMS are ahead of the others and there 
are good examples of existing successful models 
that can possibly be translated into the other 
AMS’ context. Examples of national ranking 
systems for buildings include the BCA Green 
Mark Scheme in Singapore, the Green Building 
Index in Malaysia and the TREES (Thai Rating 
of Energy and Environmental Sustainability) 
system in Thailand. These are point-based, with 
projects being awarded points based on the 
categories and the sustainable measures that 
have been chosen, including energy efficiency. 

B. Energy efficiency 
challenges and 
opportunities

Regional ambitions need to 
be raised in order to support 
achievement of SDG 7.2.

The ASEAN region has demonstrated its capacity 
for cooperation in the area of energy efficiency 
and the setting of energy intensity reduction 
targets. However, the region lags behind the 
world in its rate of improvement, and, as a 
major energy consumer, could hinder global 
progress toward achievement of SDG 7.2. The 
early achievement of the 2020 APAEC energy 
intensity target during a period when energy 
efficiency was just beginning to take hold in 
some economies, supports the notion that 
regional ambitions can, and should, be raised. 
Increased political will and strengthened national 
actions are central to the achievement of energy 
efficiency objectives. ASEAN, with its strong 
institutional framework, possesses many 
advantages in accelerating the uptake of energy 
efficiency across economies and sectors that 
not only support the global objective, but also 
enable the broader realization of socioeconomic 
and environmental benefits. 

More comprehensive and 
coordinated policy and planning is 
needed for energy efficiency

At the national level, energy efficiency projects 
and programmes are being undertaken across a 
number of sectors, targeting various user types. 
Therefore, efforts are often implemented by a 
number of agencies and institutions. Evidence 
from the region suggests that in the absence 
of national implementation roadmaps and a 
champion coordinating agency, the responsibility 
for undertaking planning and projects for 
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energy efficiency can be unclear. Efforts may 
be conducted without adequate coordination, or 
may be driven by short-term project objectives, 
rather than aligning with a long-term plan and 
funding. For example, realizing a target to reduce 
electricity consumption may require stakeholder 
engagement from agencies responsible for 
power supply and distribution, performance 
standards across several sectors, and public 
awareness and behaviour change.

Economies within the region, by continuing 
efforts to bring energy-related initiatives under 
a common umbrella, are increasingly integrating 
energy efficiency in a cross-sectoral manner 
that enables better coordination and co-
sharing of benefits among various actors and 
beneficiaries. Examples of such efforts include 
the “energy blueprints” established by Thailand 
and Singapore.

A number of regional Governments are taking a 
leading role in establishing markets for energy 
efficient technologies and products. Integrating 
them into government facilities is helping to 
create and bolster markets for high-performance 
appliances, materials and equipment. Facilities 
that demonstrate various technologies and 
approaches also raise awareness and generate 
demand, and act as market catalysts.

The expanded adoption and 
harmonisation of Energy Efficiency 
Standards and Labelling (EESL) 
programmes is key for ASEAN’s 
sustainable energy transition

Five ASEAN members – Thailand, Viet Nam, 
Singapore, Malaysia and the Philippines – 
have adopted minimum energy performance 
standards and labelling schemes to exclude low-
efficiency products from entering the market, 
and to enable consumers to make energy-saving 

choices. Other countries are working towards 
the introduction of such measures.

The regional harmonization of energy efficiency 
standards and labelling is currently being 
promoted by efforts such as the ASEAN SHINE 
initiative for air conditioners and lighting, 
refrigerators, electric motors and transformers. 
Harmonization would support a strengthened 
regional market for equipment and appliances. 
With this, the region’s manufacturers could 
realize reduced manufacturing and testing 
costs, and countries would be prevented from 
becoming dumping grounds for inefficient 
products.

Barriers to the realization of this regional 
effort include a lack of end-use data for many 
economies, varying local testing standards 
for EESL programmes, and the adoption of 
different international or domestic performance 
standards. Region-level efforts are needed to 
collect and share data, standardize testing, and 
establish a common ranking system. 

Financial incentives are supporting 
growing energy efficiency markets, 
but improved mechanisms and 
capacity-building are needed

Financial measures that support energy efficiency 
are being expanded and strengthened to support 
energy efficiency projects in commercial and 
industrial sectors, and to influence consumer 
choice. Tax incentives and subsidies for 
the production or purchase of energy-
efficient appliances, vehicles, equipment and 
technologies are in place or are being considered 
by the majority of the region’s countries. Low-
interest loans and risk guarantees backed by 
Governments are lowering the barriers for some 
investments in energy efficiency. 
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While these measures are strengthening 
and shifting the energy efficiency market, 
further efforts are needed to improve and 
expand these mechanisms while also raising 
awareness. Governments are unable to fully 
fund energy-efficiency programmes and are 
relying on the private sector participation to build 
upon seed capital. However, energy efficiency 
is still considered to be high-risk by many of 
the region’s banking entities, and local lender 
capacities to assess the financial viability of 
energy efficiency projects is generally low where 
business models aim to convert energy savings 
into revenue. Meanwhile, facility owners are 
often unaware of the financing options that 
are available. The region has yet to unlock the 
full potential of private sector participation 
and funding, but de-risking mechanisms, as 
well as added government support for pilot 
demonstrations and scaling up with strong 
monitoring, reporting and verification (MRV) 
frameworks could boost the sector.

Capacity-building efforts are underway with the 
support of various development organizations, 
and in 2019, ASEAN launched a workshop series 
on financing mechanisms for energy efficiency 
to help address industry barriers through new 
innovations.

Green bonds first emerged in the region in 2017 
and are an increasingly important financing 
tool for renewables and energy efficiency. In 
the ASEAN region, green bond investments 
are mostly directed toward green buildings 
and energy, with Indonesia being the largest 
issuer. Regional Governments have successfully 
catalysed green bond issuance by subsidizing 
the costs of issuance, particularly for first-time 
users, but they may need to consider improved 
eligibility criteria to ensure that de-carbonization 
and energy-saving benefits remain within the 
county of the bond issuance (Azhgaliyeva et 
al., 2020).

The efficiency of transport is an 
important factor for the region’s 
energy consumption trends

Vehicle ownership in ASEAN has nearly tripled 
since 2000, driving the region’s rising oil demand 
which, according to IEA’s Stated Policies Scenario, 
is expected to increase to 9 million barrels/
day (mb/d) by 2040, up from 6.5 mb/d today. 
The passenger vehicle market is dominated by 
two- and three-wheeled vehicles, virtually all 
of which have combustion engines. Although 
fuel economy has improved by approximately 
30% since 2000, light duty vehicles are less 
efficient than in other parts of the world. Electric 
vehicles, including smaller vehicles, have not 
penetrated the market to the extent that they 
have, for example, in China. The overall rate 
of ownership remains low, and car sales are 
expected to double to 3 million per year. Yet, road 
network development has not kept pace with 
current vehicle ownership, leading to crowded 
roads, poor transport efficiency and adverse 
environmental impacts (IEA, 2019b).

In 2018, the ASEAN Fuel Economy Roadmap 
for Transport Sector 2018-2025: With Focus on 
Light-Duty Vehicles was confirmed, signalling 
regional policymakers’ recognition of the growing 
impact the sector is having on energy security 
and local environmental situations. The Roadmap 
seeks to reduce average fuel consumption of new 
passenger cars by 26% between 2015 and 2025, 
with a vision of transforming the regional light-
duty vehicle market into the world’ most fuel-
efficient. Measures to achieve these objectives 
include fuel economy labelling, tax incentives 
and increased fuel economy standards. New 
joint policy initiatives that harmonize national 
efforts can support the regional vision through 
market integration and support for the region’s 
automakers. 

For the electric vehicle (EV) market, high prices 
and technological limitations hinder the market. 
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As the production of EVs continues and battery 
prices continue to drop, electric vehicles can be 
expected to become more affordable, although 
Governments will have a key role to play in 
creating favourable investment conditions 
and addressing the region’s low infrastructure 
availability. Thailand and the Philippines are 
the top EV markets in the ASEAN region, while 
Malaysia is gaining momentum. In Thailand, the 
country’s second-largest electricity generating 
company has entered the EV market with its own 
EV model, sold at a price lower than comparable 
models, which are subjected to import taxes 
and a higher excise tax rate. Five Bangkok taxi 
unions have ordered 3,500 of the company’s cars 
with expectations of cutting driver expenses 
by half. The company is also installing charging 
stations, setting up to manufacture its own 
batteries, and launched an e-ferry. Thailand 
is offering incentives for EV manufacturers, 
and reduced sales tax for consumers as well 
as corporate tax breaks and duty exemptions 
on imported machinery and parts. A lack of 
supportive infrastructure, i.e., charging stations, 
limits EV market growth.

Outside of passenger vehicles, Governments 
also need to continue to play a central role in the 
improvement of mass transit. In some regional 
contexts, public transport systems have been 
unable to meet volume needs or have poor 
connectivity between options, while others have 
struggled to attract enough ridership to provide 
sufficient investment returns. Deeper analysis 
of transportation needs is required across the 
region to support effective planning and attract 
more investment to this sector.

End-use energy data insufficiency 
is a large barrier to energy 
efficiency efforts

Decision-making and investments are limited 
by a pervasive lack of end-use energy data 

across the region. Without adequate data 
resources, the identification of high-impact 
energy efficiency measures is challenging, 
and the capacity to assess project impacts 
can be limited. More emphasis is needed 
among ASEAN members on the collection and 
availability of energy consumption data in order 
to identify effective interventions and open up 
investment opportunities. Technology is making 
it increasingly possible to monitor energy use 
in smart and cost-effective ways; therefore, it 
is up to countries to harness the opportunity 
that data collection and analysis offers for the 
energy efficiency sector. 

Reducing fossil fuel subsidies 
and pricing carbon can support 
progress

Subsidies in the region, after being dramatically 
cut during 2013-2015, have rebounded in recent 
years (figure 53), with oil accounting for the 
lion’s share. Indonesia’s subsidies topped those 
in the region in 2019, by more than $19 trillion. 
Beginning in 2015, Viet Nam has ramped up coal 
subsidies, which rose to more than $270 million 
in 2019. Although data are unavailable, with the 
Covid-19 pandemic placing strong pressure on 
consumers and power utilities, 2020 is likely to 
see a surge in electricity subsidies.

Most of the region’s Governments face pressure 
to keep energy prices low, which distorts markets. 
While some economies have eliminated end-user 
subsidies, other have maintained them, creating 
high variability in energy prices, such as for 
petrol (figure 54). Subsidies can be directed 
at many points along the value chain, and can 
support government interests to promote certain 
sectors, or achieve socioeconomic objectives. 
However, when subsidies are poorly targeted 
or managed, wasteful consumption can occur. 
When the consumer price of energy does not 
reflect the full cost of energy, energy efficiency 
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and conservation is disincentivized, potentially 
leading to a drop in economic competitiveness.

An emerging tool to promote energy efficiency 
and low-carbon technology in the region is 
carbon pricing and taxation. ASEAN countries 
can be organized generally into three groups – 
those with full carbon pricing implementation, 
those planning or considering carbon pricing, 
and those who are currently not considering 
such measures. Those member States who 
have implemented or are considering carbon 
pricing are looking towards emissions trading 
schemes as the instrument of choice. Singapore 
was the first economy to adopt carbon trading 
and introduced an economy-wide carbon tax 
in 2019, covering 80% of national emissions. 

Direct taxes have yet to gain ground, although 
Thailand has introduced a carbon tax for two-
wheeled vehicles. 

Currently, carbon pricing approaches in ASEAN 
are nationally driven processes with limited 
consideration, so far, for regional coordination 
or synergies. As experience is gained in the 
region, opportunities for further adoption of 
carbon pricing and increased synergies to 
build a regional carbon market may emerge. A 
harmonized MRV system in ASEAN could open 
new doors, allowing countries to take advantage 
of global carbon markets as a region, and help to 
build further financing opportunities for energy 
efficiency. 

The price of petrol, which influences demand for fuel efficiency, is widely varied across the region.

Figure_53 2018 AVERAGE GASOLINE PRICES
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Oil has been most heavily subsidized, followed by electricity. 

Figure_54 COMBINED SUBSIDIES FOR BRUNEI DARUSSALAM, INDONESIA, MALAYSIA, THAILAND, AND VIET NAM 
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C. Energy efficiency 
national profiles 

Following is an overview of each ASEAN 
economy’s current efforts, challenges and 
opportunities in the energy efficiency sector.

Brunei Darussalam – energy 
efficiency ambitions hindered by 
low energy prices

2017 Energy Intensity: 4.9 MJ per 2011 PPP $. 
2010-2017 CAGR: 1.8%

As a fossil fuel producer, Brunei Darussalam’s 
energy mix is comprised primarily of gas and 
oil. The country’s economy relies on its energy 
exports, and therefore it has seen slowed GDP 
growth with recent low fuel prices. 

Energy efficiency measures remain at early 
stages in Brunei Darussalam. Wawasan Brunei 
2035 serves as an overarching national 
development plan and provides the framework 
for the nation’s energy policies. In support, the 
Brunei National Energy Research Institute was 
established as a think tank for generating policy 
recommendations to advance progress under 
this plan. Brunei Darussalam has established 
energy efficiency targets: first, under its 2014 
Energy White Paper, which called for a 45% 
reduction in energy intensity; and second, under 
its Nationally Determined Contribution (NDC), 

2017 
final energy 
consumption

Industry
11%

Transport
34%

Residential
11%

Commercial and 
public services

11%

Non energy use
31%

Not specified
2%

which set a goal of a 63% reduction in total 
energy consumption, both by 2035, compared 
to business-as-usual. The Government is in the 
process of revising its targets, and has set a new 
goal of reducing electricity consumption 30% 
by 2035, compared to the base year of 2011, 
across residential, commercial, industrial and 
government sectors (ACE, 2020).

The transport sector is responsible for the largest 
share of final consumption, although a previously 
rising demand trend has flattened in recent 
years. Due to subsidies, diesel and petrol prices 
are the lowest in the region. The Government has 
recognized the potential for energy efficiency to 
support economic and environmental objectives, 
reporting that the introduction of 1,960 hybrid 
and fuel efficient vehicles (equivalent to less than 
1% of all vehicles on the roads) have saved the 
economy BND1.44 million in fuel subsidies and 
prevented the release of 4,361 metric tonnes 
of carbon dioxide (Kon, 2019). 

Although in their infancy, supportive energy 
efficiency policies in the transport sector include 
the introduction of fuel economy regulations, 
which will be phased in beginning in 2023. The 
Ministry of Energy, Manpower and Industry is 
also working with the Ministry of Transport and 
Info-communications towards the increased 
use of electric vehicles. The country has a pilot 
project currently aimed at reaching 10% electric 
vehicles by 2035.

Progress is also evident in the building sector. 
In 2016, the Ministry of Energy and Industry 
(MEI) issued guidelines to government facilities 
to reduce energy consumption and has up to 
now implemented a number of small energy 
efficiency and conservation projects at 
various facilities. In the residential sector, the 
Government has undertaken its first surveys of 
household energy use to provide the basis for 
government policy planning and implementation 
(Brunei Darussalam, Ministry of Energy and 
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Industry, undated). Plans exist to also develop 
an energy management policy for government 
and commercial buildings in line with ISO 
150001, in order to reduce energy consumption 
in government buildings by a targeted 30% 
(Brunei National Energy Research Institute). 

Progress opportunities and challenges 
in Brunei Darussalam

In 2018, Brunei Darussalam had the ASEAN 
region’s highest fossil fuel subsidization rate, 
including electricity, of 36%, equivalent to $554 
per capita. It also had the region’s second-
highest per capita consumption, topped only 
by Singapore. Phasing out consumer energy 
subsidies that keep prices artificially low could 
encourage reduced consumption while also 
driving demand for energy-efficient products. 

Brunei Darussalam also has the highest 
per capita electricity production in ASEAN, 
although some measures are being taken in 
this sector on both the supply and demand 
sides. Technology upgrades to existing power 
plants have boosted efficiency. In 2012, Brunei 
Darussalam introduced a progressive electricity 
tariff structure for residential consumers, along 
with pre-paid meters. However, commercial 
consumers, who are the largest consumer group, 
have a regressive tariff policy that encourages 
higher consumption at discounted rates. Pricing 
reforms could be a mechanism for increasing 
efficiency in this sector.

Aligning with other members of ASEAN to 
improve energy efficiency standards and 
labelling schemes, while restricting the import 
of outdated technologies for appliances and 
vehicles, would help the country to advance 
towards its energy intensity target. In addition, 
expanding building performance measures to 
cover commercial and residential structures, 
under the nation’s proposed Building Energy 

Efficiency Road Map, could further support these 
objectives. 

Cambodia – an opportunity to 
introduce energy efficiency at early 
stages of development

2017 Energy intensity: 5.8 MJ per 2011 PPP $. 
2010-2017 CAGR: -0.9%

Cambodia has the highest energy intensity in 
the region. Contributing to this is the country’s 
development status and its residential sector, 
which commands the largest share of energy 
consumption, primarily in the form of traditional 
biofuels. 

Although the residential sector is the largest 
consumer, growth in energy demand is being 
driven primarily by expanding transport and 
industrial sectors. This development trend has 
prompted the Government to formulate a basic 
energy plan that recommends the application 
of a 10% reduction target of energy use across 
sectors by 2030 over business-as-usual 
(Ministry of Mines and Energy of Cambodia, 
The Economic Research Institute for ASEAN 
and East Asia, 2019). 

Energy efficiency is just beginning to be 
introduced into the country’s policy framework, 
and regulations and standards remain 
underdeveloped; however, the Government 

2017 
final energy 
consumption

Industry
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has recognized the need for their establishment 
(Ministry of Mines and Energy of Cambodia, 
Economic Research Institute for ASEAN and East 
Asia, 2019). In response, the National Energy 
Efficiency Policy, Strategy and Action Plan was 
drafted in 2013, but it has yet to be approved 

With a growing economy, car sales are also on 
the rise, the vast majority of which are imported 
used models. In addition, motorbikes and three-
wheel “tuk-tuks” are popular forms of transport. 
Development partners are working towards 
establishing baselines for the vehicle fleet of the 
country in order to support the development of 
policies aimed at increasing vehicle efficiency, 
while the Global Climate Partnership Fund has 
provided financing for new LPG tuk-tuks, with 
the objective of replacing less-efficient petrol-
fuelled two-wheelers. 

While electricity currently accounts for only 
a small share of energy use – approximately 
9% in 2017 – consumption is increasing at an 
exponential rate as the commercial and industrial 
sectors grow, and as more of the population 
is connected to grid networks. Cambodia has 
ongoing distribution support projects that 
are improving the national grid infrastructure 
while reducing transmission and distribution 
losses, which stood at 8.7% in 2016. The current 
2030 target is to lower losses to less than 8% 
through new equipment standards, higher 
voltage transmission and reduced heat losses 
(Ministry of Mines and Energy of Cambodia, 
Economic Research Institute for ASEAN and 
East Asia, 2019). 

The Phnom Penh Sustainable City Plan 2018-
2030, a collaboration action between national 
and municipal government agencies and 
the Global Green Growth Institute, is aimed 
at forming a comprehensive and sustainable 
development approach to the capital city, with 
emphasis on efficient transport systems and the 
introduction of energy conservation measures 

in the commercial, industrial and residential 
sectors (Global Green Growth Institute, 2019). 
The realization of the Phnom Penh Sustainable 
City Plan and its many energy efficiency aspects 
will require coordination and cooperation across 
numerous ministries, but it has the potential to 
establish a model of sustainable development 
for Cambodia’s urban centres.

Progress opportunities and challenges 
in Cambodia

Power shortages have led the Government to 
recently fast track the construction of several 
new coal power plants, and one heavy fuel and 
gas co-combustion plant. The introduction of 
coal power in recent years has dramatically 
shifted the country’s electricity mix away 
from the hydropower-dominant sector. Given 
the country’s rising economy and electricity 
requirements, supply and demand side energy 
efficiency measures are needed to slow the 
requirement for added power generation 
capacity. The continued improvement of the 
national power grid infrastructure is expected 
to reduce losses, while the establishment 
of guidelines could support improved grid 
quality managed by national and independent 
distributors. 

As incomes increase with economic 
development, cooling demand can be expected 
to rise, with consequences for the power system. 
Efforts are underway to establish the nations’ 
standards and labelling system regulations for air 
conditioners, product and supplier registration, 
and performance testing (Energy Conservation 
Centre, Japan, 2020). At the same time, the 
introduction of an energy-efficiency policy and 
regulations for the commercial and industrial 
sectors at an early stage can help ensure long-
term productivity in these sectors, by supporting 
them to produce economic value with lower 
energy consumption. To support this approach, 
continued technical capacity development and 
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awareness is needed in the areas of energy 
efficiency and management, together with data 
collection and evidence-based planning.

In the transport sector, fuel efficiency standards 
and improved regulations are needed to limit 
the importation of older, fuel-inefficient vehicles 
while incentivizing efficient models. Development 
of the country’s first offshore oilfield and refinery 
are underway, with oil production and refining 
expected to commence in 2020, supplying an 
expected 2 million tonnes to the local market 
(Vireak, 2019). Domestic oil production will 
alleviate the nation’s current fuel import reliance, 
but the potential for a low-cost fuel supply could 
set back energy efficiency efforts. Therefore, 
appropriate pricing mechanisms are needed 
to ensure the advancement of efficiency in the 
transport sector.

Indonesia – comprehensive policies 
could benefit from strengthened 
financial incentives and 
mechanisms 

2017 Energy Intensity: 3.5 MJ per 2011 PPP $. 
2010-2017 CAGR: -2.8% 

Indonesia has prioritised energy conservation 
and productivity within its policies and 
demonstrates the region’s second-fastest 
rate of energy intensity improvement. The 
country’s policies aim to increase economic 

2017 
final energy 
consumption

Industry
11%

Transport
34%

Residential
11%

Commercial and 
public services

11%

Non energy use
31%

Not specified
0%

Agriculture and forestry
1%

value generation from energy use and set targets 
for reducing energy intensity by 1% annually 
until 2025, and to achieve energy elasticity 
of less than 1 by 2025. The country recently 
retracted previous targets of reducing final 
energy consumption by 17% by 2025 and 22% 
by 2030, over business-as-usual. 

Indonesia’s energy efficiency policies date back 
to its 1982 Presidential Regulation No. 9/1982 
on Energy Conservation. The subsequent Law 
No. 30/2007 on Energy provides the overarching 
umbrella framework for renewable energy and 
energy efficiency policies, while Government 
Regulation No. 70/2009 on Energy Conservation 
outlines the nature of energy conservation 
regulations and mechanisms used to promote 
energy efficiency. Government Regulation No. 
79/2014 on National Energy Policy (KEN) further 
establishes the legal framework, while the 
National Energy Plan (RUEN), which is regularly 
updated, sets forth the most current polices and 
strategies for energy efficiency across sectors, 
with energy independence and security as top 
objectives. Further standards and regulations 
are in place, with notable focus on buildings, 
demand management and air-conditioning 
(table 12).

To strengthen the move to achieve energy 
efficiency targets, the Government has 
introduced mandatory energy management, 
auditing and reporting annually by energy 
users of 6,000 tonnes oil equivalent (toe) or 
more. Minimum energy performance standards, 
testing and labelling have been applied across 
many household air cooling units and electronic 
appliances. The Joint Crediting Mechanism, an 
Indonesian-Japanese cooperation project, has 
been working since 2013 towards low-carbon 
solutions, including more than three dozen 
projects. Project examples include industrial 
waste heat recovery, oil refinery system 
optimization and gas co-generation (Indonesia 
JCM Secretariat, 2019). 
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Indonesia is investing in several aspects of 
the transport sector. Public transport is being 
expanded through PT SMI, a special vehicle 
under the Ministry of Finance for financing and 
preparing infrastructure projects, which in 2018 
issued its first green bonds for three projects, 
including a Light Rail Transit project. The Trans 
Jakarta Bus Rapid System (BRT) already has 
more than 125 routes, 2,000 buses and 650,000 
daily passengers. 

The country is the region’s largest passenger 
car market. The Government offers lowered 
sales tax and exemptions for EVs and low-cost, 
fuel-efficient cars with fuel economy rates of 
at least 20 km/l. Indonesia also has ambitious 
plans to enter the electric vehicle manufacturing 
market, offering incentives for car manufacturers 
supplying domestic and international markets. 

Raising investment interest for energy efficiency 
has also been prioritised. In 2014, the country 
established its Sustainable Finance Roadmap, 
which encourages lenders to integrate 
sustainable finance into their lending and 
investment practices. Recognizing the need 
to increase financial flows to renewables 
and the energy efficiency sector, in 2019 the 
country launched the Clean Energy Finance and 
Investment Mobilisation (CEFIM) Programme in 
cooperation with the Organisation for Economic 
Co-operation and Development (OECD).

Helping drive demand are awareness 
programmes including Kampanye Potong 10% 
(10% Cut of Energy Use Campaign) launched in 
2016 to encourage energy conservation, and 
Konservasi Energi Goes to Campus (Energy 
Conservation Goes to Campuses), which targets 
raising university student knowledge of the 
energy efficiency sector opportunities.

Progress opportunities and challenges 
in Indonesia

Indonesia has successfully built a supportive 
policy framework for energy efficiency and is 
well advanced in this sector, although additional 
measures are still needed to address lingering 
challenges. Low energy prices that do not reflect 
the full cost of energy disincentivise energy 
efficiency and conservation in the Indonesian 
context, while small project scales and high 
project transaction costs further limit investment 
appeal. Streamlined approval of processes and 
financing schemes for the considerable scale-
up are required to provide better support for 
small and medium-sized clean energy projects. 
Energy services companies (ESCOs) have been 
introduced but face the challenges of low 
capitalization and limited financing capabilities 
as banks continue to view these projects as high-
risk (OECD, 2019). In addition, greater awareness 
among facility managers and the public, together 
with new project financing schemes, are needed 
in order to accelerate energy efficiency.

Lao PDR – early stage energy 
efficiency policy and programmes

2017 Energy Intensity: 5.4 MJ per 2011 PPP $. 
2010-2017 CAGR: 5.2%

The Lao PDR has relatively low energy 
consumption levels, although in terms of energy 

2017 
final energy 
consumption

Industry
13%

Transport
33%Residential

41%

Commercial and 
public services

13%

Agriculture and forestry
0%

Source: ASEAN Centre for Energy
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intensity it is above the global average and is 
the region’s most rapidly intensifying economy. 
Between 2010 and 2017, energy consumption 
outpaced GDP growth, reversing a previously 
falling trend.

In 2016, the country’s first energy efficiency 
policy, the National Energy Efficiency and 
Conservation Policy Towards 2030, established a 
target of reducing total final energy consumption 
by 10% and 20% by 2030 and 2040, respectively, 
and reduction of energy consumption by 
around 1% per year on average, compared to 

business-as-usual. Limited energy efficiency 
and conservation activities are underway in 
commercial and residential sectors with the 
support of development partners, primarily 
focused on reducing power consumption for 
lighting and cooling. 

In the power sector, transmission and distribution 
losses have been lowered with power grid 
upgrades, and the country continues to make 
improvements to support new domestic supply 
and cross-border trade. 

Indonesia’s energy efficiency and conservation policy framework has continued to expand and deepen.

Table_12 TIMELINE OF INDONESIA’S ENERGY EFFICIENCY AND CONSERVATION POLICY FRAMEWORK

1982  ■ Presidential Regulation No. 9/1982 on Energy Conservation

1995  ■ National Master Plan on Energy Conservation, revised in 2005

2007  ■ Law No. 30 on Energy

2009  ■ Government Regulation No. 70/2009 on Energy Conservation

2011  ■ Presidential Regulation No. 61/2011 National Action Plan on GHG Emission Reduction:
 ■ National Standard SNI: 6196:2011 on Energy Audit Procedure on Building:
 ■ National Standard SNI: 6197:2011 on Energy Conservation on Lighting Systems,
 ■ National Standard SNI: 6389:2011 on Energy Conservation on Building Envelop:
 ■ National Standards SNI: 6390:2011 on Energy conservation for Air Conditioning in Buildings

2012  ■ Ministry EMR Regulation No. 13/2012 on Electricity Saving
 ■ Ministry EMR Regulation No. 14/2012 on Energy Management
 ■ Ministry EMR Regulation ESDM No. 15/2012 on Ground Water Saving
 ■ Governor Jakarta Regulation No. 38/2012 on Green Building

2013  ■ Ministry EMR Regulation No. 01/2013 on Fuel Usage Control

2014  ■ Ministry EMR Regulation No. 18/2014 On Energy Efficiency Labelling for CFLs
 ■ Ministry EMR Regulation No. 19/2014 on Electricity Billing Price by PLN
 ■ Government Regulation No. 79/2014 on National Energy Policy

2015  ■ Presidential Regulation No. 38/2015 on PPP for Government Infrastructure Projects (including energy conservation)
 ■ Ministry EMR Regulation No. 7/2015 on minimum energy performance standards (MEPS) and EE labelling for AC
 ■ Ministry of Labour Regulation No. 80/2015 on Standard of Competency for Energy Manager in Industry and Building
 ■ Ministry of Public Works and Housing Regulation No. 02/PRT/M/2015 on Green Building

2017  ■ Presidential Regulation No. 22/2017 on National Energy Planning
 ■ MEMR Regulation No. 57/2017 MEPS Implementation and Energy Saving Label for AC

2018  ■ SNI ISO:817-2018 on Refrigerant Names and Safety Classifications
 ■ SNI 6500-2018 on Fixed Installation on Refrigeration Systems: Safety and Environmental Requirement
 ■ SNI 8476-2018 on Performance Testing and Evaluation Method for Chillers using Steam Vapour Compression System
 ■ Minister of Manpower Decree No. 53/2018 on Establishment of Indonesian National Working Competency Standard for Energy 

Audit

Source: Ministry of Energy and Mineral Resources.
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In the transport sector, emissions standards were 
established under the National Environment 
Standard, although fuel economy standards 
have yet to be introduced. The import of used 
light-duty vehicles has been prohibited since 
2012, and the Government is looking to further 
manage the trade of motor vehicles. The Lao 
PDR’s Environmentally Sustainable Transport 
strategy has placed emphasis on establishing 
a public transport plan, while improving 
traffic management and vehicle standards. 
Activities are also underway, in cooperation with 
development partners, for improving freight 
transport efficiency through improved logistics, 
fleet maintenance and driving techniques. 

Progress opportunities and challenges 
in Lao PDR

The institutional framework for energy efficiency 
in the Lao PDR is not well-established. and no 
government agency is responsible for energy 
efficiency efforts. Although an overarching 
energy intensity target is in place, underlying 
measures such as performance standards 
and labeling have yet to be introduced. In 
addition, energy data availability is limited, 
creating challenges for policymakers and other 
stakeholders to assess energy use and the 
highest impact opportunities.

Energy efficiency presents the country with an 
opportunity to develop a more robust energy 
sector at earlier stages for long-term benefits. 
Despite its wealth of hydro resources, seasonal 
hydrological fluctuations mean the country relies 
on electricity imports during the dry season. As 
the nation pushes its national electrification 
agenda, energy efficiency can play a key role 
in increasing access to energy, in both on- and 
off-grid areas, by lowering needed supply and 
increasing the quality of energy services. In 
addition, affordability can be improved through 
the integration of energy efficient technologies. 

According to the Government, vehicle use 
is rising by 12-14% each year, increasing the 
national reliance on oil imports. Fuel economy 
standards could support the nation’s energy 
security, while preventing low-quality, low-
efficiency vehicles from entering the market.

Malaysia – the region’s most 
rapidly declining energy intensity, 
with potential to accelerate

2017 Energy Intensity: 4.2 MJ per 2011 PPP $. 
2010-2017 CAGR: -2.8%

Between 2010 and 2017, Malaysia demonstrated 
the region’s most rapidly declining energy 
intensity, at an annual rate of more than 2.8%. 

The country has a growing and rapidly 
urbanizing population and rising per capita 
energy consumption. Population dynamics and 
increased economic activities, particularly in 
manufacturing, drive the country’s rising energy 
demand. 

In recent years, a number of energy efficiency 
initiatives have been undertaken by the 
Government. The 2015 National Energy Efficiency 
Action Plan established a national target of 
reducing electricity consumption by 8% in 2025, 
compared to the 2005 level. To achieve this goal, 
initiatives have been identified in five key areas 
– energy efficient appliances, MEPS, energy 
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auditing and management in buildings and 
industries, co-generation and energy efficient 
building design. Preceding this action plan, 
Electricity Regulations 2013 allowed for the 
implementation of minimum energy performance 
standards and labelling for electrical appliances 
and lighting. Energy-efficiency guidelines for 
buildings were first introduced in 1989 and 
have been revised several times. Furthermore, 
a number of projects have been undertaken to 
develop institutional capacity, increase industrial 
efficiency, introduce financing schemes and 
raise public awareness. 

Energy efficiency under the Eleventh Malaysia 
Plan (2016-2020) has focused on commercial 
and industrial sector buildings using more than 
100,000 kWh per month. Energy audit grants 
have helped individual buildings to establish 
energy consumption patterns and set baselines 
for identifying areas for potential savings. The 
outcome of each audit includes a number of 
energy-saving measures, the implementation 
of which is monitored and reported.

The voluntary Sustainable Energy Low Carbon 
Building Assessment GreenPASS programme 
utilizes online data monitoring of energy usage 
in buildings in order to establish baselines and 
follow performance towards a low carbon 
building certification. Smart meters are being 
introduced across the country, which has also 
established the Zero Energy Building (ZEB) 
programme that combines energy efficiency 
and renewable energy to reduce energy use 
and carbon emissions. By 2020, the target is 
that new public buildings will be zero energy, 
and by 2030, new public and private buildings 
will, on average, be zero energy. An additional 
programme is studying how to increase energy 
efficiency in the ICT sector, particularly in data 
centres and telecommunications. 

In order to achieve its carbon intensity reduction 
target of 45% by 2030, relative to 2005 levels, 

Malaysia is undertaking low carbon initiatives 
in five cities across the country. The Green 
Technology Application for the Development of 
Low Carbon Cities (GTALCC) project is looking 
to demonstrate integrated approaches to low 
carbon development through policy and planning 
support, institutional capacity development and 
low-carbon technology investments. 

Malaysia’s transport sector is the largest energy 
consumer, responsible for 44% of the country’s 
final consumption in 2017. Oil fuels the sector, 
but the country is looking to “electric mobility” 
for the future. The country has developed a 
National Electric Mobility Blueprint, which is 
targeting 100,000 light-duty electric vehicles, 
2,000 electric buses and the installation of 
125,000 EV charging stations by 2030. Electric 
vehicles are starting to gain some momentum, 
and a piloting scheme for electric buses in 
Malaysia has demonstrated that they can be 
more economical and energy-efficient than 
conventional bus operations (Teoh et al., 2017).

Progress opportunities and challenges 
in Malaysia

Malaysia has succeeded in reducing energy 
intensity at a rapid pace, although the country’s 
low energy prices hold back the full potential of 
energy efficiency efforts. Subsidies remain for 
oil and electricity, driving prices down to among 
the region’s lowest and creating artificial cost 
structures for consumers. To lower subsidy 
spending, in 2019 the Government proposed 
allowing oil prices to float according to market 
rates, while introducing a targeted fuel subsidy 
for the poor, an initiative that has been tabled 
during the recent period of low oil prices. 

The country continues to expand and improve 
urban public transport systems, including light 
rail and a mass rapid transit (MRT) rail system. 
Although ridership is growing with recent 
expansions of modern infrastructure, the capital 
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city has a low rate of ridership compared to 
other regional capitals (Financial Times, 2018). 
Malaysia has the region’s highest rate of car 
ownership, and new public transport systems 
have struggled to attract riders. The MRT is 
designed to transport up to 500,000 travellers 
a day, but according to figures quoted by the 
operator (Bernama, 2019), ridership is less than 
half capacity, making financial sustainability a 
challenge for public transport services (Financial 
Times, 2018). 

Financing for energy efficiency remains a 
challenge in the country as banks have yet to 
build the necessary capacity to assess energy-
efficiency projects, while consumers looking 
to invest in energy efficient technologies have 
limited loan options. 

Myanmar

2017 Energy Intensity: 3.2 MJ per 2011 PPP $. 
2010-2017 CAGR: 0.3%

Myanmar has, in recent years, experienced rapid 
transformation with urbanization and expansion 
in construction, services and manufacturing. 
Energy consumption in Myanmar remains 
concentrated in the residential sector, although 
industry, commercial and public services, and 
agriculture and forestry have seen recent large 
increases. 

2017 
final energy 
consumption

Industry
17%

Transport
10%

Residential
57%

Commercial and 
public services

4%

Non energy use
2%

Not specified
3%

Agriculture and forestry
7%

In terms of energy intensity, Myanmar had the 
third-lowest intensity in the ASEAN region in 
2017, although experiencing an annual rate 
increase of 0.3% between 2010 and 2017. Per 
capita electricity consumption tripled in the 
same period, but still remains among the lowest 
in the region. With demand that it has struggled 
to meet, the nation has rapidly added new power 
capacity, and under its 2016 National Energy 
Policy, Strategy and Road Map, the country set a 
target to realize 20% electricity savings by 2030, 
compared to forecast electricity consumption. 

In 2013, the country formed its National Energy 
Management Committee to promote energy 
efficiency. An Energy Efficiency and Conservation 
Department was also formed under the Ministry 
of Industry in 2014. However, government energy 
efficiency efforts remain limited in scope. In 
Yangon, an initiative has been announced to 
upgrade streetlights to LEDs (Hein, 2019). In 
the industrial sector, UNIDO is working with the 
Government to improve policy and regulatory 
frameworks.

Progress opportunities and challenges 
in Myanmar

Myanmar’s energy sector faces a number of 
challenges. The legal and regulatory frameworks 
to support the energy sector’s modernisation 
remain largely undeveloped, and institutional 
capacity and coordination is limited. Without 
strong government capacity and market 
structures, investment remains inadequate. The 
impacts can be seen, for example, in the large 
transmission losses of weak power networks, 
which have had an impact on both quality 
of supply and the profitability of the sector. 
At the same time, demand-side efficiency is 
undermined by a lack of performance standards 
and heavily subsidized energy prices.

On the side of opportunity, the country has large 
industrial energy savings potential, which the 

R
e

g
io

n
a

l E
n

e
rg

y 
Tr

e
n

d
s 

Re
p

o
rt

 2
02

0 
  |

   
Tr

a
c

ki
n

g
 S

D
G

 7
 in

 th
e

 A
SE

A
N

 R
e

g
io

n
11

2



Asian Development Bank estimates at 45% for 
the iron and steel industry, 65% for pulp and 
paper, and 35% for sugar mills (ADB, 2016a). 
Economy-wide, the Ministry of Industry has 
set a target to reduce energy intensity of 12% 
by 2020, 16% by 2025, and 20% by 2030 from 
base year 2012.

Other areas of opportunity include building 
energy codes, lighting, and appliances 
performance standards and labelling. Myanmar 
is at a relatively early stage of development, 
and with the ongoing support of development 
partners and through knowledge exchange 
with fellow ASEAN members, the economy is 
in a position to leapfrog energy efficiency into 
its emerging policy and regulatory frameworks. 

The Philippines 

2017 Energy Intensity: 3.1 MJ per 2011 PPP $. 
2010-2017 CAGR: -0.8%

In 2017, the Philippines had the lowest energy 
intensity in the region, just edging out Singapore, 
together with a 0.8% annual improvement since 
2010. Consumption is on the rise, most notably 
oil and electricity in the transport, services and 
building sectors. Currently, under the Philippines 
Energy Efficiency and Conservation Action Plan 
2016-2020, the country is aiming to reduce 
energy intensity by 40% by 2030, equating to an 
annual savings against the business-as-usual 

2017 
final energy 
consumption

Industry
24%

Transport
35%

Residential
22%

Commercial and 
public services

13%

Non energy use
4%

Fishing
1%

Agriculture and forestry
1%

baseline of 10,665 ktoe. The Energy Efficiency 
and Conservation Roadmap targets policy and 
market interventions across various economic 
end-use sectors towards an economy-wide 3% 
annual reduction in energy intensity and 10,000 
ktoe energy savings by 2040. In the power 
sector, electricity savings across all sectors 
are targeted to be at least 10% compared to 
business-as-usual.11 

Energy efficiency has been part of national 
policy in the Philippines, dating back to the 
1980s, although emphasis in this area has been 
most notable in recent years. The Philippines 
Energy Efficiency and Conservation Action Plan 
2016-2020 calls for new vehicle and appliance 
standards and labelling, improved building 
performance requirements, the strengthening 
of ESCOs, and the broadening of financial 
incentives across the industrial and construction 
sectors. The Energy Efficiency and Conservation 
Roadmap, introduced in 2014 and revised in 
2017, provides the general long-term policy 
direction for energy efficiency and conservation 
to 2040, including sectoral targets (figure 55). 
Activities are conducted through the National 
Energy Efficiency and Conservation Programme 
(NEECP), under which a number of sub-
programmes exist. The Department of Energy 
has established eight Energy Sector Strategic 
Directions, one of which is to promote energy 
efficiency among consumers. In line with this, a 
nation-wide multi-media information, education 
and communication campaign promotes energy 
conservation.

The Philippines was an early adopter of ESCOs. In 
2005, the Department of Energy (DOE) supported 
the formalization of a national association of 
ESCOs, which has evolved over time to become 
the present-day Philippine Energy Efficiency 

11 A series of country visits were conducted by the ASEAN Energy 
Outlook 6 team to review relevant policy documents, verify, and 
update national targets. In some cases, official representatives of 
ASEAN member States provided information that otherwise is not 
available publicly. 5 
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Alliance. The Alliance organizes private- 
and public-sector energy efficiency market 
stakeholders to promote efficiency and low-
carbon initiatives. 

In the transport sector, the Fuel Conservation 
Programme encourages businesses and 
individuals to participate in “carless days”, the 
utilization of public transport, and the adoption 
of fuel-saving habits. The Energy Conservation 
Measures in Government provides a list of 
behaviour changes to be implemented at 
government facilities. Through the Partnership 
for Energy Responsive Companies, participating 
business and government institutions are 
supported to identify, install, operate and 
monitor their own energy conservation and 
efficiency programmes. Backing these efforts 
is the accreditation of ESCOs and energy audits 
for energy-intensive operations to accelerate 
energy efficiency in the private sector.

In 2019, energy efficiency and conservation 
efforts were significantly strengthened with the 
signing of the Energy Efficiency and Conservation 
Act. The law provides a policy and incentive 
framework that aims to “institutionalize energy 
efficiency and conservation as a national way 
of life” while securing the energy supply and 
mitigating the high costs of imports. 

The Act outlines the responsibilities and functions 
of government agencies to plan, implement and 
enforce energy efficiency programmes, policies, 
performance standards and labelling across 
sectors and power consumer tiers. High-energy 
consumers, including Tier 1 consumers of 0.5-
4.0 million kWh/year, and Tier 2 consumers of 
4.0 million kWh/yr, are required to establish an 
energy management system, including annual 
targets, programmes, records and regular 
energy audits. Incentives include income tax 
holidays and duty-free importation. The law 
strengthened the role of energy managers and 
auditors, outlines incentives, and created an 
Inter-Agency Energy Efficiency and Conservation 
Committee to support projects for government 
entities, designed to conserve electricity and 
fuel. Energy efficiency is also included in the 
Bureau of Investments priorities plan. 

Progress opportunities and challenges 
in the Philippines

The Energy Efficiency and Conservation Act 
provides a comprehensive framework for 
expanding energy efficiency in the Philippines, 
including strengthened measures, investment 
and incentives. An important aspect that it 
requires is data collection, which will support 
identification of high-impact opportunities 

Transport and industry are where the Philippines expects to realize energy savings.

Figure_55 PHILIPPINES ENERGY EFFICIENCY AND CONSERVATION ROADMAP TARGET: SECTORAL DISAGGREGATION OF 
ANNUAL ENERGY SAVED BY 2040 (KTOE)
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and tracking of progress. Increased availability 
of energy end-use data will also provide a 
foundation for improved sectoral planning and 
incentivization.

The Act also tasks the Department of Energy 
with developing MEPS, an area in which the 
country can take advantage of experience 
and harmonization efforts within the region. 
The Department of Energy has drafted new 
regulations and guidelines on labelling and energy 
performance standards for products including 
air conditioners, televisions, refrigeration units 
and lighting products, which have been posted 
for public comment but have yet to be adopted. 

The Philippine Energy Efficiency Alliance 
estimates that, in order to achieve the targeted 
2040 annual 10,000 ktoe savings, final energy 
demand will need to be reduced by an aggregate 
of 182 Mtoe between 2017 and 2040, requiring 
more than US$243 billion in investment from 
public and private sources. Analysis by the 
organization suggests that investments in tax-
based incentives, such as duty-free importation, 
zero-rated VAT and six-year income tax holidays, 
could provide a return of more than 200%, 
making the case for tax reforms to help meet 
this large investment need (Ablaza, 2019).

Singapore

2016 Energy Intensity: 3.1 MJ per 2011 PPP $. 
2010-2017 CAGR: 2.5%

2017 
final energy 
consumption

Industry
58%

Transport
21%

Residential
6%

Commercial and 
public services

15%

Not specified
0%

Singapore had the region’s second-lowest 
energy intensity in 2017, although the 2010-
2017 period saw an average annual growth in 
intensity of 2.5%.

Energy efficiency efforts are guided by the Energy 
Conservation Act, first introduced in 2012, and 
revised in 2014 and 2017, which established 
broad requirements for energy management, 
performance, tracking and reporting on buildings 
and the industry, transport and power sectors. 
Related laws include the Carbon Pricing Act 2018, 
which requires the measurement, reporting and 
verification of greenhouse gas emissions by 
industrial facilities. Currently, facilities with 
annual fuel combustion emissions above 25,000 
tons of CO2e are subject to taxation. 

In consideration of its limited land area and 
domestic energy resources, Singapore has 
increasingly focused on integrated models for 
planning land, water, and energy use. Under the 
Sustainable Singapore Blueprint 2015, the city-
state has established a number of objectives 
across sectors, including a target to realize a 
35% energy intensity improvement by 2030, 
based on 2005. 

The multi-agency Energy Efficient Singapore 
initiative, led by the National Environmental 
Authority and the Energy Market Authority is 
responsible for efforts to achieve carbon and 
energy efficiency goals in household, industrial 
and public sectors. 

In 2019, Singapore introduced new MEPS for 
industrial processing and space cooling systems, 
a measure expected to reduce consumption in 
industrial facilities by at least 245 GWh annually. 

Supporting national industry and power 
sector efforts are various financial incentives 
and mechanisms. Businesses are offered 
financial support to improve energy efficiency 
of industrial facilities through facility design, 
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energy assessment, efficient equipment 
technologies and the implementation of energy 
management systems. The Enhanced Industry 
Energy Efficiency Package supports SMEs and 
smaller manufacturers with grants of up to 50% 
of costs from the Energy Efficiency Fund, while 
larger manufacturers can access similar funding 
from the Resource Efficiency Grant for Energy, 
and power generation companies through the 
Genco Energy Efficient Grant Call. 

In the transport sector, the city-state has long 
focused on a “car-lite” policy that introduced 
an electronic road pricing system to charge 
fees for road use in congested areas, and which 
successfully reducing traffic levels. To further 
this objective, in 2017 the economy’s first large-
scale electronic vehicle sharing system was 
introduced.

For households, mandatory energy performance 
and labelling standards have been introduced 
for cooling and major electrical appliances, 
while public awareness campaigns and the 
Save Energy Save Money initiative encourage 
households to adopt energy-saving habits. To 
support Housing Development Board (HDB) 
households, a climate-friendly household 
package provides vouchers for energy efficient 
refrigerators and LED light purchases. 

In the building sector, the Government 
introduced major energy efficiency measures 
under the 2006 Public Sector Taking the Lead in 
Environmental Sustainability (PSTLES) initiative. 
PSTLES introduced requirements for new and 
existing public sector buildings to achieve BCA 
Green Mark certification levels according to their 
size and use, by integrating energy efficiency 
with other sustainable traits. Under this initiative, 
15 large government buildings retrofitted air-
conditioning plants, resulting in a reported 
$9 million in total annual savings (Singapore, 
Ministry of the Environment and Water Resources, 
Ministry of National Development, 2015). The 

subsequent Sustainable Singapore Blueprint 
2015 expanded the goal of reaching 80% of 
buildings to achieve Green Mark standards 
by 2030, up from 25% in 2015. HDB building 
measures include high-efficiency mechanical 
systems, smart technologies, LED lighting 
and elevator energy regeneration systems. 
Building on this, the 2018 Super Low Energy 
Building Technology Road Map identified key 
focus areas for technology development and 
technology pathways that would lead to a 60%-
80% improvement on energy efficiency over 
2005 levels by 2030. 

Progress opportunities and challenges 
in Singapore

Energy efficiency policy frameworks and 
programmes are well-established in Singapore. 
However, if the city-state is to achieve its 
energy intensity reduction target of 35% by 
2030, greater efforts are needed. Utilizing 
SDG data, Singapore’s 2017 energy intensity 
represented just a 5.2% improvement over the 
2005 level, suggesting that efforts will need to 
be expanded and accelerated, particularly in the 
manufacturing sector where energy use drives 
national consumption. 

Thailand 

2017 Energy Intensity: 5.1 MJ per 2011 PPP $. 
2010-2017 CAGR: -0.8%

2017 
final energy 
consumption

Industry
31%

Transport
27%

Residential
10%

Commercial and 
public services

5%

Non energy use
23%

Not specified
1%

Agriculture and forestry
3%
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In 2017 Thailand’s energy intensity registered 
just above the global average. Between 2010 
and 2017, the country experienced a modest 
decline in energy intensity.

The upper-middle income economy is highly 
reliant on energy imports, and has placed energy 
conservation and efficiency among the top 
national priorities to ensure energy security. The 
first energy efficiency policy was introduced in 
1992 with the Energy Conservation Promotion 
Act, B.E. 2535. The Act outlined numerous 
energy-saving measures, and established the 
Energy Conservation Promotion Fund, which 
is fed by a petroleum tax. This and the Energy 
Efficiency Revolving Fund have been central to 
energy efficiency efforts by providing working 
capital, grants, subsidies and low-interest loans 
for implementation of energy conservation 
programmes in the public and private sectors.

Energy efficiency initiatives are currently 
guided by the Energy Efficiency Plan (EEP), 
first introduced in 2011 and revised in 2015. In 
2015, the Government also revised the EEDP, 
Alternative Energy Development Plan (AEDP), 
and Power Development Plan (PDP) to be more 
integrated and aligned under the comprehensive 
Thailand Integrated Energy Blueprint (TIEB), 
which also includes the national Oil Plan.

EEP 2015 established a target of a 30% reduction 
in energy intensity by 2030, compared with 
2010. Towards this target, during 2015-2036 the 
transport and industrial sectors are expected to 
contribute the largest share of energy savings 
against business-as-usual (figure 56).

Mechanisms established under the national 
policy framework include those designed to 
regulate, incentivize and accelerate energy 
efficiency, including energy conservation 
standards for buildings and factories, building 
energy codes, standards and labelling, and 
energy efficiency resources standards (EERS), 
a policy that requires energy utilities to achieve 
specified levels of customer energy savings. 
Financial incentives target industrial and 
commercial sectors, drawing from the Energy 
Conservation Fund, the ESCO Fund, a Demand-
side Bidding Mechanism and direct subsidies.

Building energy codes have been extended 
to cover new buildings construction, and 
retrofits for commercial and public buildings 
of 2,000 square metres or larger. A compulsory 
energy management programme is in place 
for designated high-energy use buildings and 
industrial facilities. 

Energy labelling was introduced as early as 
1993, initially as a voluntary measure for a small 

Thailand’s Energy Efficiency Plan is looking to the transport and industrial sectors for the greatest energy 
savings.

Figure_56 THAILAND ENERGY EFFICIENCY DEVELOPMENT PLAN: SECTORAL ENERGY REDUCTIONS BY 2036
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number of appliances but has been expanded 
on a mandatory basis with the Energy Efficiency 
Labelling No.5 Program for appliances and 
equipment, and under a separate programme 
for LPG cooking stoves, glazing, motors, engines 
and insulation. 

In the transport sector, fuel economy labels 
support helping consumers to make more 
efficient choices. In addition, in 2020 an 
emissions-based tax structure was put into force 
for motorcycle sales to encourage consumers 
to choose higher-energy performing models. 
Electric vehicles are also gaining a market share. 
IEA estimates 20,000 battery EVs were sold 
in Thailand in 2018, the highest in the region. 
An autonomous electric version of the iconic 
tuk-tuk is also being trialled, with anticipated 
service launch in 2021. EVs represent one of 
Thailand’s targeted economic growth industries, 
and according to government plans, the country 
will have 1.2 million electric vehicles (EGAT, 
2019). Incentives including duty exemptions 
and excise tax reductions that support high-
efficiency transport.

Progress opportunities and challenges 
in Thailand

The fastest growth in energy demand in recent 
years has been in the transport sector, driving 
up fossil fuel consumption and contributing to 
increasingly poor air quality in urban areas. The 
efficiency of urban transport is expected to be 
improved with planned expansions of train and 
metro rails across the Bangkok metropolitan 
region. However, considering the country’s 
overall rising private vehicle ownership rate, the 
acceleration of measures in the transport sector 
are needed to meet energy-saving objectives 
under the Energy Efficiency Plan 2015. 

Research and development, together with long-
term planning, are among Thailand’s strengths. 
The country’s view for the future is highlighted 

in the recently-announced “3 Smart” – Smart 
Environment, Smart Energy, and Smart Economy 
– concept being piloted in an area surrounding a 
powerplant. An existing city is being developed 
under a 20-year development plan to incorporate 
smart city technologies to promote, among other 
objectives, energy efficiency (EGAT, 2019). Efforts 
such as this may offer the region new insights 
into how energy efficiency can be advanced 
from the perspective of integration, rather than 
a stand-along project approach.

Viet Nam

2017 Energy Intensity: 5.6 MJ per 2011 PPP $. 
2010-2017 CAGR: -1.9%

Viet Nam is a rapidly industrializing nation with 
one of the fastest-growing economies in the 
region. In 2017, it had the second-highest growth 
among ASEAN members. During 2010-2017, 
the country achieved a good rate of intensity 
reduction of 1.9%. 

The Government of Viet Nam was an early 
adopter of energy efficiency with the aim of 
establishing a more productive and sustainable 
energy development path. In 2006, the country 
approved a national energy efficiency target 
programme for 2006-2015, the Viet Nam National 
Energy Efficiency Programme (VNEEP), which 
represents a large push towards introducing 
energy efficiency across sectors. According 

2017 
final energy 
consumption

Industry
55%

Transport
20%

Residential
18%

Commercial and public services
4%

Non energy use
1%

Agriculture and forestry
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to the Ministry of Industry and Trade, during 
its first and second phases between 2006-
2010 and 2011-2015, the programme realized 
energy conservation rates of 3.4% and 5.65%, 
respectively, over business-as-usual. 

VNEEP has introduced a broad range of measures 
to the economy, including energy efficiency 
standards and labelling, energy consumption 
quotas for a number of industries, ESCOs, 
energy auditing and management. Under a 
programme in the construction sector, an energy 
consumption database was established, and 
green building certification was piloted, while 
route optimization, technical standards and more 
energy efficiency public transport vehicles were 
introduced to the transport sector. A voluntary 
agreement programme was rolled out in 2011 
to pilot energy efficiency and ESCO models in 
the country. Awareness raising activities have 
also been an important element.

Building on the previous two phases, VNEEP 
2019-2030, outlines a number of industry-
specific targets to reduce energy consumption 
per unit of product, while also identifying 
supportive measures. Specifically, by 2025, 
a final energy intensity reduction of 5%-7% 
compared to the baseline is targeted, together 
with power losses of less than 6.5%. By 2030, 
energy intensity reduction is to be increased to 
8%-10% over the baseline, and power losses are 
to amount to less than 6%. In addition, in the 
transportation sector a 5% reduction in fuel and 
oil consumption is expected.

Industry demands the largest share of the 
nation’s energy consumption. While solutions 
vary for each subsector, energy management, 
optimization of auxiliary systems, engine 
efficiency, waste heat utilization, fuel switching, 
and technology upgrades are common measures 
identified under the programme. For domestic 
consumers, the maximized use of solar water 
heating and biogas is promoted, while the 

gradual raising of MEPS continues to strengthen 
demand-side management. 

In the construction sector, the replacement of 
low-efficiency equipment and the application of 
building efficiency standards is supported under 
VNEEP while LOTUS, a set of voluntary green 
building rating systems, has been introduced 
by the Vietnam Green Building Council. Various 
approaches are being examined to reduce fuel 
consumption in transportation, including the use 
of biofuels, clean-powered vehicles, improved 
public transport systems, and increased 
rail and waterway freight systems. In 2020, 
mandatory energy labelling was introduced 
for motorcycles. Supporting VNEEP is the 
forthcoming introduction of a National Energy 
Efficiency Action Plan (NEEAP). Efforts even 
extend to low-impact sectors. For example, 
high-efficiency marine lighting, solar batteries 
and pumps are encouraged for the fishing and 
agricultural sectors.

Energy efficiency is also given priority in 
Viet Nam’s power sector, where electricity 
production increased more than seven-fold 
between 2000 and 2017. The construction of 
new low-efficiency powerplants is banned. The 
National Power Development Master Plan for 
2011-2020 established a target of commercial 
electricity savings of more than 10% of total 
power consumption for 2016-2020. In 2012, 
the Smart Grid Roadmap was established 
with the objective of enabling the integration 
of renewable energy and increasing energy 
efficiency. In cooperation with GIZ, the Smart 
Grids for Renewable Energy and Energy 
Efficiency (SGREEE) project is supporting the 
implementation of the roadmap in the areas 
of legal and regulatory frameworks, capacity 
development and technology cooperation. With 
the new Power Development Plan, Viet Nam will 
be looking to increase energy efficiency in the 
industrial sector, particularly heavy industry 
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such as steel and cement (Institute of Energy, 
quoted in Viet Nam News, 2019).

Progress opportunities and challenges 
in Viet Nam

When compared to neighbouring economies 
of similar development status, Viet Nam has 
relatively high energy intensity. Energy prices 
that fall below actual costs and high expenses 
for energy efficiency projects limit investments 
in this area. Commercial finance options for 
enterprises seeking to invest in energy 
efficient technologies remain limited, while 
the fledgling ESCO market has yet to establish 
a strong technical and legal standing. While 
VNEEP provides a strong policy and programme 
framework that is providing promising results 
for energy conservation, it still faces a number 
of challenges that slow progress. 

Programme implementation has been 
particularly constrained, both by low levels 
of awareness among organizations and 
enterprises, and by inadequate enforcement. 
Although in effect since 2011, adherence to the 

requirements of the Law on Economical and 
Efficient Use of Energy – which requires, for 
example, industrial enterprises to design and 
implement energy management programmes 
– has not been followed or strictly enforced 
in many cases. The establishment of testing 
facilities for various technologies has also been 
slow, creating barriers to the energy efficiency 
labelling initiative, while funding for programme 
tasks has not been consistent. The mobilization 
of public and private funds remains insufficient.

The largest opportunities for energy efficiency 
exist in the country’s industrial sector, which 
the Government estimates could realize energy 
savings of 20% or more (Viet Nam, Ministry of 
Industry and Trade, 2018). Projects seeking 
to overcome some of the challenges faced in 
the country include a World Bank initiative to 
provide energy-efficiency investment lending 
to the industrial sector while also increasing 
the capacity of financial institutions to identify, 
appraise and finance projects. The country is 
also positioning itself to take advantage of Green 
Climate Funds to further increase investment 
flows.
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6 Investments in, and 
deploying clean 
energy

Target 7.a: By 2030, enhance international cooperation to facilitate access to clean 
energy research and technology, including renewable energy, energy efficiency and 
advanced and cleaner fossil-fuel technology, and promote investment in energy 
infrastructure and clean energy technology.

Indicator 7.a.1: International financial flows to developing countries in support of 
clean energy research and development, and renewable energy production, including 
in hybrid systems

Target 7.b: By 2030, expand infrastructure and upgrade technology for supplying 
modern and sustainable energy services for all in developing countries, in particular 
least developed countries, small island developing States and landlocked developing 
countries, in accordance with their respective programmes of support. 

Indicator 7.b.1: Installed renewable electricity generating capacity in developing 
countries (in watts per capita)

Achieving global, regional and national targets requires investing 
in research, development and deployment of clean energy 
technologies. The Covid-19 pandemic is likely to reduce investment 
levels across sectors, at least in the short term as Governments 
face financial shortfalls and regional economic growth slows. 
Promisingly, early evidence suggests that renewables has not been 
impacted as much as fossil fuel energies in terms of investment 
(ASEAN Centre for Energy, 2020b). 

Pandemic recovery will require targeted investment by 
Governments in key areas, with long-term impacts hinging on 
how well investments will meet the needs of a post-pandemic 
world. Among the many uncertainties that have arisen, energy can 
be identified as central to recovery; however, more importantly, 
it continues to underpin progress across many aspects of 
sustainable development. In response to the Covid-19 pandemic, 
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Governments in the ASEAN region have offered 
stimulus packages that included financial relief 
through direct subsidies to state-owned utilities, 
enabling discounted electricity bills. Because 
the region’s power is generated primarily from 
fossil fuels, particularly coal which holds the 
largest share of the power mix, the result has 
been the subsidization of high-carbon energy 
(Merdekawati, 2020).

The economic, social and environmental case 
for expanding energy access, efficiency and 
renewables has not changed. Energy demand 
will continue to rise, as will climate concerns. 
The rapid trend towards increasingly diversified, 
digitized and flexible energy systems will not 
stop, and the electrification of end uses will 
continue. These certainties can help frame 
holistic policy and investment responses for 
the energy sector.

SDG 7 Target 7.a is concerned with increasing 
the investments made in clean energy research, 
technology and production, and the associated 
indicator tracks the international public financing 
in those areas for developing economies. Target 
7.b looks to the tangible results of these and other 
investments in the form of installed renewable 
energy capacity. The indicator for this target 
tracks renewable installed capacity on a per 
capita basis, and therefore provides a means of 
following a major part of the sustainable energy 
supply chain. 

Clean energy investment is 
insufficient and installations not 
fast enough to realize the SDG 7 
targets

According to IRENA, to achieve the sustainable 
energy transition and the climate objective 
of keeping temperature rise below 2 degrees 
Celsius, the ASEAN region will need significant 
investments, amounting to $143 billion per year 

from 2016 to 2030, and $141 billion in 2016-2050. 
These daunting figures amount to approximately 
5% of the region’s current annual GDP. This level 
of investment would contribute by allowing 
the shift of the region’s current projected 
path, where an expected 39% of total primary 
energy supply will be from modern renewables, 
to a 75% share by 2050. The largest portion of 
investment is needed for energy efficiency, at 
an estimated $56 billion per year, followed by 
renewable energy at $45 billion. Power grids 
and system flexibility and the electrification of 
heat and transport sectors will need $22 billion 
and $11 billion, respectively, while emerging 
technologies need another $7 billion (figure 57) 
(IRENA, 2020).

In 2018, the region’s investment for the entire 
energy sector was approximately $65 billion 
(IEA, 2019b) – less than half of what the IRENA 
scenario has suggested is necessary to invest 
into a clean energy transition. That same year, 
the region’s economies spent at nearly $38 
billion in fossil fuel consumer subsidies, with 
Indonesia accounting for the bulk. 

Overall energy sector investments have trended 
downwards in the recent period, and have 
shifted in part from oil and gas to the power 
sector, where generation and grid networks 
accounted for more than half of spending in 
2018. Investments in fossil fuel power still 
outpace renewables, and investment in power 
grids – a key enabler for achieving universal 
access to electricity and for increasing the share 
of renewables – is also trending downwards. As 
one of the fastest-growing global regions in 
terms of energy demand, more investment is 
needed in energy efficiency and supply to meet 
the energy needs of industries, businesses, 
and households. In short, today’s clean energy 
investment levels fall well short of what is 
needed to achieve regional and global targets 
for sustainable energy and climate goals, and 
the needed large shifts across power, transport, 
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industry and building sectors are not happening 
fast enough. 

The most recent outlook produced by the ASEAN 
Centre for Energy suggests that, rather than 
reaching the region’s 2025 aspirational goal of 
realizing 23% modern renewable energy in the 
primary energy mix, the region is on track for just 
13.6% by that year and slow progress thereafter. 
Policy commitments and implementation, as 
well as investment levels are major factors. 
Considering that investments in the energy 
sector have fallen, and that, by international 
standards, they are low in terms of investment 
per capita and as a share of GDP (IEA, 2019b), an 
opportunity exists for economies of the region to 
re-prioritise spending. The Covid-19 pandemic 
has given further impetus in this direction, with 
increasing calls for building back better, more 
resilient economies and turning towards “green” 
options to do so. 

While the ASEAN power sector is heavily 
backed by public financing that largely flows 
to conventional power supplies – including 
coal, gas and hydropower – whereas the 
private sector has largely carried the region’s 
investments in solar and wind (figure 58). 

Fossil fuel subsidies additionally present an 
opportunity for redirection. The pandemic has 
greatly lowered the price of oil, where the bulk 
of consumer subsidies are directed, although 
2020 has seen unplanned expenditures across 
the region for electricity subsidies as part of 
national pandemic responses. With the cost of 
solar and wind rapidly declining, and already 
competing with fossil fuels, a public investment 
shift toward renewables would not only support 
low-cost energy supply from both installation 
and operational perspectives, but would also 
provide job, energy security and climate benefits.

A look at international financial flows to the 
region’s developing countries (figure 59) shows 
that these funds, directed to clean energy 
research, development and production, are 
not being scaled at the needed pace. Annual 
international financial flows for 2015-2017 
barely increased during 2010-2014, averaging 
$1.1 trillion, up from just over $1 trillion. For 
the latest period, financial flows were largely 
concentrated in two economies, the Lao PDR 
and Indonesia (figure 60). New initiatives are 
emerging, including the South-East Asia Clean 
Energy Facility (SEACEF), which was launched 
to provide capital investment in high-risk, early-

Needed clean energy investments far surpass current investment levels.

Figure_57 ASEAN NEEDED ANNUAL INVESTMENTS IN IRENA’S TRANSFORMING ENERGY SCENARIO THROUGH 2050

141
US$ billion
per year

Others*
7

Renewables
45

Energy efficiency
56

Power grids and flexibility
22

Electrification of heat and transport
11

Source: IRENA Global Renewables Outlook 2020
* “Others” includes electrolysers for hydrogen production, biofuel supply, and carbon capture and storage combined with improved materials for industry.
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stage clean energy projects, and aims to mobilize 
more than $2.5 billion in clean energy investment 
from the private sector; however, mechanisms 
beyond this are needed.

Although overall energy sector investment 
from all sources has slowed, even in the pre-

pandemic period, the region has experienced 
steady growth in terms of per capita renewable 
installed capacity (figure 61), a trend helped by 
falling technology and installation costs. At the 
national level, the Lao PDR leads with more than 
three times as much installed renewable energy 
capacity per capita than the next two ranked 

Public financing continues to back conventional energy, while the private sector is carrying solar and wind 
power.

Figure_58 SOURCES OF FINANCE FOR POWER GENERATION INVESTMENT IN SOUTHEAST ASIA BY YEAR OF FINAL 
INVESTMENT DECISION, 2014-2018

Coal and gas power

Hydropower and 
geothermal

Utility-scale solar 
OV and wind
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US$ billion
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Source: IEA, Southeast Asia Energy Outlook 2019
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International financial flows in support of clean energy have only modestly increased

Figure_59 INTERNATIONAL FINANCIAL FLOWS TO ASEAN DEVELOPING COUNTRIES IN SUPPORT OF CLEAN ENERGY 
RESEARCH AND DEVELOPMENT AND RENEWABLE ENERGY PRODUCTION, INCLUDING IN HYBRID SYSTEMS, 2000-2017
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Note: The data presented represents total ODA and OOF financial flows to developing countries from foreign governments, multilateral agencies, and additional development finance 
institutions for renewable energy generation and research and development of energy efficiency technologies and measures.
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economies of Viet Nam and Malaysia (figure 62). 
Renewable energy capacity in the Lao PDR 
comprises 99% hydropower, which has been 
developed mainly for export to neighbouring 
ASEAN countries, whereas most other ASEAN 
members display a higher level of diversity in 
their renewable energy capacities. 

As renewable energy continues to be developed 
in the region, the potential for increasing the 

per capita capacity at the national level will 
be highly dependent on the availability of 
renewable energy resources, which in the ASEAN 
region are unevenly distributed. Furthermore, 
advancements in regional energy trade, including 
through the ASEAN Power Grid, may open up 
further opportunities for production in one 
country directed towards consumption in others, 
therefore making the regional perspective in 

Clean energy investments are unevenly distributed among ASEAN developing economies in recent years.

Figure_60 INTERNATIONAL CLEAN ENERGY FINANCING RECEIVED, 2015-2017
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Source: United Nations Global SDG Database (updated 30 September 2020)

$1,247

$1,116

$325

$186

$165

$121

$57

$1

Per capita renewable installed capacity is on the rise. 

Figure_61 PER CAPITA RENEWABLE INSTALLED CAPACITY IN ASEAN, 2000-2019 
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planning resource development increasingly 
important.

Comprehensive planning and 
stable policies are fundamental for 
achieving an investment-friendly 
environment 

Energy efficiency and renewable energy are low-
cost climate-friendly options for meeting energy 
demand, advancing sustainable development 
objectives and combating climate change. 
However, these are still largely emerging markets 
for the region and investments are considered 
high risk in many contexts. At the same time, 
the investment landscape is undergoing major 
shifts, as can been seen in the power sector 
where independent power producers (IPPs) are 
responsible for the bulk of new investments, 

shifting project development away from utilities 
(figure 63). 

The major factors holding back investor interest in 
clean energy include a lack of long-term planning 
and stable policy. Institutional frameworks that 
set and enforce policy and standards provide 
the foundation for long-term market outlooks. 
Often, ambitious targets have been established 
across the region for energy efficiency and 
renewable energy. While providing a market 
signal, targets alone are insufficient to mobilize 
investor interest; in many cases, these targets 
have had to be revised downward or dropped 
altogether as progress towards meeting them 
was insufficient. Supportive measures, economic 
incentives and financial instruments within a 
predictable and reliable policy framework are 
mostly inadequately developed for attracting 
needed sums of investment. 

Hydropower-rich nations top the region in terms of per capita renewable energy.

Figure_62 PER CAPITA RENEWABLE ENERGY CAPACITY, 2019 
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Source: Author based on IRENA and United Nations, World Population Prospects)
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For renewables, contractual structures have 
failed to adequately address investment risks 
related to priority dispatch and payments, 
and further work is needed to increase the 
transparency of pricing mechanisms. Current 
investments are largely coming from the private 
sector, and regional actors such as investment 
banks remain hesitant due to weak and unstable 
policy frameworks. Feed-in tariffs and auctions 
are increasingly being used in the region to 
channel investments, but need refinement as 
evidenced by Viet Nam with unexpectedly high 
numbers of solar installations in response to its 
solar feed-in-tariff, and a lack of interest in a 
recent Indonesian auction.

Improvements are needed along the 
clean energy development chain to 
encourage investment.

Capacity development among policymakers, 
regulators, domestic financiers and technical 
experts is important to decreasing investment 
barriers and lowering project costs. Some of the 

higher costs of renewable energies and energy 
efficiency in the ASEAN region are attributed 
to “softer” aspects that impact overall project 
delivery costs, such as the cost of capital, poor 
contracting and procurement mechanisms, 
approval procedures that could benefit from 
streamlining and inefficient installation practices.

Due to the emerging nature of clean energy 
technologies, local finance institutions often 
lack experience and expertise in evaluating the 
risks of renewable energy and energy efficiency 
investments. At the same time, project bankability 
needs to be increased through addressing some 
of the risks that face the sustainable energy 
sector, such as the financial sustainability of 
utilities, which have come under additional 
pressure with the Covid-19 pandemic.

Greater coordination between government 
agencies involved in the clean energy sector as 
well as between the public and private sector is 
needed. Meanwhile, business and labour market 
development is required to support the growing 
renewable energy and energy efficiency markets.

Power generation investments have shifted from utilities to IPPs.

Figure_63 SOUTH-EAST ASIA GENERATION FINAL INVESTMENT DECISIONS BY PROCUREMENT TYPE
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7 Conclusion

The ASEAN region is demonstrating rapid progress under several 
target areas of SDG 7. It is closing in on universal access to electricity, 
showing global leadership in delivering innovative renewable 
energy solution; and realizing increasingly more economic value 
from energy consumption. However, the pace of progress must 
accelerate, and ambitions must continue to be raised if the goals of 
SDG 7 and the Paris Agreement are to be achieved. Clean cooking 
remains an area given its inadequate policy attention, the need for 
untapped energy efficiency measures to curb the region’s growing 
energy demand and support for achieving the global target rate of 
progress in reducing energy intensity. In addition, fossil fuels are 
often still prioritized over cleaner options that offer a multitude 
of additional sustainable development benefits, including for 
the climate. More than two-thirds of the region’s greenhouse gas 
emissions come from the energy sector, where coal use has driven 
growth in emissions (figure 64).

The energy choices of today will determine the outlook for the 
future, and therefore long-term views are needed on decisions, 
including those made to address short-term needs. Although 
this publication has been structured to review the individual 

Efforts must 
incorporate 
comprehensive 
approaches and long-
term views.

Growing fossil fuel use are driving up energy-related emissions.

Figure_64 CO2 EMISSIONS FROM FUEL COMBUSTION, 2000-2017
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aspects of SDG 7, achieving global, regional and 
national targets in the areas of energy access, 
renewable energy and energy efficiency requires 
comprehensive approaches that consider the 
inextricable relationships between them (figure 
65). Furthermore, energy choices have a direct 
impact on the climate and on progress against 
other facets of socioeconomic development, 
such as the economy, livelihoods, health and 
the environment. 

Regional cooperation can support 
accelerated progress.

The strength of the region lies in its institutions, 
and ESCAP and ASEAN provide platforms for 
knowledge sharing, collaborative goal-setting 
and shared achievement. Grounded in strong 

political will and commitment to sustainability, 
regional and international cooperation can 
support progress across SDG 7, climate and now 
Covid-19 recovery efforts. Regional cooperation 
can support policymakers in capitalizing on 
the existing resources and experiences in the 
energy sector, and in developing coordinated 
and evidence-based policy measures. 

Under the ASEAN framework, policymakers have 
long worked together across a broad range of 
issues. With the Covid-19 pandemic have come 
calls for a green economic recovery; now is the 
time to raise the bar for regional collaborative 
actions that leverage the benefits of increasingly 
integrated economic and energy systems as 
well as work toward achievement of sustainable 
energy, climate and recovery goals.

Better decision-making considers interlinkages among various aspects of sustainable energy as well as 
climate objectives.

Figure_65 INTERLINKAGES AMONG SDG 7 AND CLIMATE OBJECTIVES
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