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Executive Summary

Southeast Asia stands at a critical juncture in its energy journey. Over the past two
decades, the region has experienced remarkable economic growth, accompanied by
a sharp rise in energy demand. However, the reliance on fossil fuels—coal, oil, and
gas—has also increased, creating challenges for environmental sustainability,
energy security, and public health. Recognizing the urgency of addressing these
issues, Southeast Asia has set ambitious clean energy goals, including a
commitment to triple renewable energy capacity by 2030.

This booklet, Powering Tomorrow: Southeast Asia’s Path to a Clean Energy Future,
explores how the region can balance its economic aspirations with a transition to a
low-carbon energy system. It begins by examining current trends, from the rapid
growth in electricity demand to the transport sector’s reliance on oil. Emerging trends
reveal a promising shift, including the rise of electric mobility, the untapped potential
of geothermal energy, and innovative approaches like renewable microgrids for rural
access.

To achieve a clean energy future, Southeast Asia faces key challenges, such as
reducing methane emissions, building energy-efficient infrastructure, and developing
a flexible power system that can integrate renewable energy. Meeting these
challenges requires unprecedented investment, and both domestic and international
financing will play a pivotal role in transforming the region’s energy landscape.

Finally, the path forward depends on sustainable practices in mineral sourcing, as
Southeast Asia supplies essential minerals for global clean energy technologies.
Policies promoting responsible mining and transparent supply chains are vital to
ensure that the clean energy transition benefits both people and the planet.

Achieving this vision will require bold policy alignment, technological innovation, and
strengthened regional collaboration. Through these efforts, Southeast Asia can lead
the way in creating an affordable, resilient, and inclusive energy future that powers

economic growth while safeguarding environmental health for generations to come.
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1. Introduction to Southeast Asia’s
Energy Landscape

Purpose of This Booklet: What Readers Will Gain

The energy landscape of Southeast Asia is rapidly evolving, shaped by economic
growth, a rising population, and increased demand for energy. This booklet aims to
provide readers with a clear, straightforward understanding of Southeast Asia’s
current energy situation, emerging trends, and future pathways. By highlighting key
findings from the Southeast Asia Energy Outlook 2024 by the International Energy
Agency (IEA), this booklet makes complex energy topics accessible to a broad
audience.

Whether you're a policymaker, business leader, student, or simply interested in
energy issues, this booklet will equip you with insights into Southeast Asia’s energy
trends and challenges. You'll gain a clear view of the following:

e Current Energy Landscape: Southeast Asia is a dynamic region with
fast-paced growth that has led to an increased reliance on fossil fuels. The
demand for energy in the region has doubled since 2000, primarily met by
coal, oil, and natural gas. This section will help you understand the current
state of energy sources, consumption patterns, and the major sectors driving
energy demand.

e Emerging Trends: Southeast Asia is undergoing significant shifts toward
cleaner energy. Key trends such as electric vehicle adoption, renewable
energy growth, and regional grid integration are reshaping the region’s energy
future. This booklet will highlight these trends, shedding light on how
Southeast Asia is preparing for a sustainable energy transition.

e Critical Challenges and Priorities: Transitioning to clean energy is not without
its challenges. Southeast Asia’s commitment to climate goals requires
substantial investments, policy reforms, and technological innovations. This
booklet will explore the main hurdles that Southeast Asian countries face in
reducing emissions, increasing renewable energy adoption, and enhancing
energy security.
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e Global and Regional Impact: Southeast Asia is a crucial player in the global
energy system. The region’s energy decisions influence global energy
demand, emissions, and even mineral supply chains essential for clean
technology. As Southeast Asia plans to achieve ambitious climate goals, it
faces both opportunities and responsibilities on the global stage. This section
will provide insights into Southeast Asia’s role in the global energy transition.

By the end of this booklet, readers will have a holistic view of Southeast Asia’s
energy challenges and opportunities, understanding why the region is essential in
the world’s journey toward a sustainable, low-carbon future. This booklet serves as a
tool for those who want to grasp the importance of energy choices in Southeast Asia
and what lies ahead in creating a sustainable and secure energy future.

Economic Growth and Energy Demand

Over the past two decades, Southeast Asia has emerged as one of the world’s most
dynamic economic regions, driven by rapid industrialization, urbanization, and a
growing population. Collectively, the ten ASEAN countries—Brunei Darussalam,
Cambodia, Indonesia, Lao People’s Democratic Republic (Lao PDR), Malaysia,
Myanmar, the Philippines, Singapore, Thailand, and Viet Nam—now represent a
powerhouse of economic growth and rising energy demand. This growth trajectory
has led to an increased appetite for energy across sectors, primarily fueled by coal,
oil, and natural gas.

Economic Expansion and Rising Living Standards

The economies in Southeast Asia have shown remarkable resilience and growth,
even amid global challenges like the COVID-19 pandemic and economic shifts
caused by geopolitical tensions. Since 2000, the region’s GDP has more than
doubled, with annual growth rates consistently above the global average. As of 2024,
Southeast Asia is poised to become one of the world’s top five largest economies by
2030, with a population surpassing 720 million people. This economic momentum is
propelled by the region’s role as a global manufacturing hub, producing everything
from consumer electronics to vehicles, which in turn fuels industrial demand for
energy.

Rising incomes have led to increased household energy use, particularly in urban
areas where access to modern energy sources, appliances, and cooling systems is
expanding rapidly. The buildings sector, for instance, has seen a surge in demand for
electricity, driven largely by the increased use of air conditioning and other
appliances as living standards improve.
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Energy Demand Growth: A Fossil Fuel-Driven Expansion

Southeast Asia’s energy demand has more than doubled since 2000, with fossil fuels
meeting nearly 80% of this increase. Coal, oil, and natural gas remain the dominant
sources of energy, with coal particularly gaining prominence in power generation. By
2023, coal accounted for about 45% of the region’s electricity mix, and demand for
coal is projected to continue rising, especially in countries like Indonesia and
Vietnam.

Oil demand has also risen sharply, driven primarily by the transport sector. The
number of vehicles on the road has multiplied in recent years as car ownership has
become more accessible. Oil consumption in transportation has more than doubled
from 1.3 million barrels per day (mb/d) in 2000 to nearly 2.8 mb/d in 2024.

Natural gas also plays a significant role in Southeast Asia’s energy mix, especially in
electricity generation and industrial processes. Historically, Southeast Asia has been
a net exporter of natural gas, with Indonesia and Malaysia serving as major
suppliers. However, as domestic demand continues to climb, these countries face a
diminishing surplus, leading to greater reliance on imports and exposing the region
to international price volatility.

Sectoral Demand Shifts: Industry and Transport Lead Growth

The growth in energy demand across Southeast Asia is largely driven by the
industrial and transport sectors. The industrial sector, including manufacturing and
construction, is a major consumer of energy, requiring vast amounts of electricity,
natural gas, and coal. For example, the region’s significant nickel resources have
supported a thriving steel production industry, which, in turn, relies heavily on coal
and electricity.

The transport sector is another significant energy consumer, especially as
urbanization accelerates and regional trade expands. Trucking and freight activity
have increased with industrial growth, further driving oil demand. This sector alone
accounts for the majority of the region’s oil consumption growth, a trend that
continues to strain Southeast Asia’s oil import needs and underscores its
dependence on fossil fuel imports.

Urbanization and Access to Energy

Urbanization plays a pivotal role in shaping energy demand in Southeast Asia. Over
half of the region’s population now resides in urban areas, and this urban share is
expected to grow in the coming decades. Access to electricity has improved
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significantly, with over 95% of households now connected to power. However,
despite this progress, approximately 20% of the population lacks access to clean
cooking solutions, primarily in rural areas of countries like Lao PDR, Cambodia, and
Myanmar.

The transition to cleaner cooking fuels remains a challenge in many parts of the
region, which relies on traditional biomass for cooking. As more households gain
access to modern energy sources, the demand for cleaner cooking fuels and
electricity will likely continue to rise.

In summary, Southeast Asia’s rapid economic growth and urbanization have fueled a
parallel rise in energy demand, met mostly by fossil fuels. As the region continues to
grow, the challenge will be to balance this demand with sustainable energy solutions
to ensure energy security, affordability, and environmental sustainability.
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2. Current Energy Trends
in Southeast Asia

Economic and Population Growth

Southeast Asia has been one of the fastest-growing regions globally, with economies
expanding significantly over the past two decades. This dynamic growth has been
fueled by industrialization, an expanding labor force, and increased participation in
global markets. The region’s ten nations—Brunei Darussalam, Cambodia, Indonesia,
Lao PDR, Malaysia, Myanmar, the Philippines, Singapore, Thailand, and Viet
Nam—are collectively projected to rank among the world’s top five largest
economies by 2030. This anticipated growth positions Southeast Asia as a key
player in global markets and a major consumer of energy.

Economic Growth: A Regional Powerhouse

Southeast Asia’s economic resilience and adaptability have been pivotal to its
growth. Despite global disruptions like the COVID-19 pandemic and energy price
volatility caused by geopolitical tensions, Southeast Asia’s economies have
rebounded strongly. Average GDP growth rates have consistently outpaced the
global average, and forecasts suggest that the region’s economic expansion will
continue robustly, averaging around 4.4% annually until 2035. In countries like
Cambodia, the Philippines, and Viet Nam, even higher growth rates are expected,
spurred by a combination of manufacturing, services, and burgeoning technology
sectors.

This economic expansion is underpinned by a diversified industrial base. Southeast
Asia has become a global manufacturing hub for electronics, textiles, automobiles,
and consumer goods. Additionally, the region’s resource-rich countries, like
Indonesia and Malaysia, have large fossil fuel reserves, which contribute to both
domestic energy supplies and exports. As Southeast Asia integrates further into the
global economy, its energy demand will continue to rise, driven by industries such as
manufacturing, construction, and logistics.
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Population Growth and Urbanization

Southeast Asia’s population is steadily increasing, projected to grow from
approximately 685 million in 2023 to 745 million by 2035, and then to nearly 790
million by 2050. This growth is accompanied by rapid urbanization, with most of the
population increase expected in urban areas. Already, over half of the population
lives in cities, and this share is set to expand further, as rural populations migrate to
urban centers for economic opportunities.

The implications of urbanization are profound for energy demand. Urban areas
generally have higher energy needs due to infrastructure development, increased
transportation, and higher living standards. For example, as incomes rise, there is
greater demand for cooling and appliances, which intensifies energy use in the
residential and commercial sectors. The construction of new infrastructure, including
roads, buildings, and transport networks, further drives up energy consumption,
particularly in the form of electricity and oil.

Demographic Trends: A Young, Growing Workforce

Southeast Asia’s demographic profile is another factor fueling economic and energy
demand growth. The region has a relatively young population, with a median age
around 30, which is significantly younger than that in many advanced economies.
This youthful population is a key asset, contributing to a growing labor force that
supports industrial and service-sector expansion.

Countries like the Philippines, Indonesia, and Viet Nam benefit from a high birth rate
and a youthful demographic, which provide a steady supply of workers for expanding
industries. These demographic trends translate into rising household energy demand
as younger populations form new households, adopt modern lifestyles, and increase
their use of energy-intensive goods and services.

Increasing Pressure on Resources

As both the economy and population grow, Southeast Asia’s reliance on energy
imports is expected to deepen, especially for oil and natural gas. Economic
expansion has outpaced local energy production in many areas, leading to a rising
demand for imported energy sources. This is particularly true for oil, which Southeast
Asia heavily relies on for its transport sector. As vehicle ownership increases and
industrial activities expand, the region’s dependency on oil imports is likely to
intensify, raising concerns over energy security and affordability.

Urbanization and population growth also place added stress on infrastructure and
resources, necessitating significant investments in electricity generation, distribution

Southeast Asia’s Path to a Clean Energy Future | 9



networks, and cleaner energy sources. Meeting this demand sustainably will be
critical, as the region seeks to balance economic growth with environmental and
social responsibilities.

In summary, Southeast Asia’s rapid economic and population growth are driving up
energy demand across sectors. The region’s youthful demographic, urbanization,
and industrial expansion underscore its importance in the global economy but also
emphasize the need for sustainable energy strategies to ensure long-term energy
security and environmental stewardship.

Fossil Fuel Reliance

Southeast Asia’s rapid economic expansion has led to a significant rise in energy
demand, primarily met by fossil fuels: coal, oil, and natural gas. These resources
together account for nearly 80% of the region’s energy supply, and their dominance
has only increased over the past two decades. Fossil fuels are vital to Southeast
Asia’s power generation, transport, and industrial sectors, but this reliance comes
with substantial environmental and energy security challenges.

Coal: The Backbone of Power Generation

Coal has become Southeast Asia’s primary source of electricity, especially in
countries like Indonesia, Vietnam, and the Philippines, where it provides affordable,
reliable energy to meet rising demand. Since 2000, coal’s share in the regional
energy mix has grown from around 9% to nearly 28%, with Indonesia alone
supplying around 90% of Southeast Asia’s coal production.

Coal-fired power plants generate approximately 45% of the region’s electricity,
making Southeast Asia one of the few regions worldwide where coal remains the
dominant energy source for power. This growth is largely due to coal’s availability
and affordability relative to other options, as well as government policies that support
coal-fired capacity expansion. However, this reliance on coal is a double-edged
sword: while it provides essential energy, it also produces high levels of carbon
emissions and air pollutants, contributing significantly to regional greenhouse gas
emissions and air quality issues.

0il: Critical for Transport but Increasingly Costly

The transport sector, which includes road, rail, and air transportation, is heavily
dependent on oil, making it the second largest fossil fuel in the energy mix. Since
2000, oil demand in the region has surged by 60%, primarily to meet the needs of a
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rapidly growing vehicle fleet and expanding freight networks. Southeast Asia’s car
ownership has increased from 30 vehicles per 1,000 people in 2000 to 75 per 1,000
in 2023. As a result, oil consumption for transportation has more than doubled,
reaching nearly 2.8 million barrels per day in 2024.

Although oil is vital to the economy, Southeast Asia’s growing reliance on imported
oil exposes it to global price volatility and supply uncertainties. Rising import bills
pose challenges for both the trade balance and energy security, especially for low-
and middle-income countries that are vulnerable to price shocks. Moreover, as oll
prices fluctuate, the economic burden on consumers, particularly in lower-income
households, increases, highlighting the need for more stable and affordable
alternatives.

Natural Gas: A Major Energy Source but With Declining Self-Sufficiency

Natural gas makes up about 20% of Southeast Asia’s energy mix and is widely used
in power generation and industry. Historically, the region has been a major natural
gas exporter, with countries like Indonesia and Malaysia supplying liquefied natural
gas (LNG) to international markets. However, as domestic demand continues to rise,
the surplus available for export has diminished, and Southeast Asia is projected to
become a net importer of gas by the late 2020s.

The region’s increasing reliance on gas imports, particularly LNG, creates exposure
to global price fluctuations. For example, during the global energy crisis following the
Russian invasion of Ukraine, natural gas prices spiked, impacting Southeast Asia’s
energy costs and placing financial pressure on both consumers and utility
companies. Although natural gas is often viewed as a cleaner option compared to
coal, the region’s growing reliance on imported LNG highlights vulnerabilities in
energy security, as access to this resource depends on the stability of global
markets.

Environmental Impact: A Rising Carbon Footprint

Southeast Asia’s reliance on fossil fuels comes with environmental costs. Fossil fuel
combustion is the primary source of carbon dioxide (CO:) emissions, and the
region’s emissions have risen alongside its economic growth. Coal, in particular, is a
major contributor to emissions; while it meets almost half of the region’s electricity
demand, it is responsible for 80% of power sector emissions. This trend poses
significant challenges for Southeast Asia, which is one of the regions most
vulnerable to the impacts of climate change, including extreme weather events,
sea-level rise, and air quality degradation.
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In urban areas, the burning of coal and oil also contributes to air pollution, resulting
in health risks for local populations. The World Health Organization (WHO) reports
that 85% of Southeast Asia’s population is exposed to air pollution levels exceeding
recommended safe limits, leading to premature deaths and health-related costs.
These environmental impacts emphasize the urgent need for a shift towards cleaner
energy sources to reduce pollution and mitigate climate risks.

Energy Security Risks: Import Dependence and Price Volatility

Southeast Asia’s reliance on imported fossil fuels, especially oil and gas, makes it
vulnerable to supply disruptions and price shocks in global markets. The global
energy crisis in 2022 exposed the risks associated with high dependency on fossil
fuels, as skyrocketing prices for oil and LNG led to increased energy costs for
households and industries across the region. In response, governments
implemented subsidies to protect consumers from the full impact of rising prices, but
these measures put additional strain on public finances.

Fossil fuel subsidies, while providing temporary relief, distort energy prices and
reduce the financial incentives for investing in cleaner alternatives. In 2022,
subsidies reached a record USD 105 billion, nearly 60% higher than the previous
peak, illustrating the fiscal burden of maintaining artificially low energy prices. This
dependence on subsidies, combined with rising fossil fuel costs, presents challenges
for Southeast Asia’s long-term energy security and economic stability.

In conclusion, while fossil fuels remain central to Southeast Asia’s energy system,
their environmental and energy security drawbacks are becoming increasingly
apparent. The region’s dependency on coal, oil, and gas for energy is unsustainable
in the long term, creating both economic and environmental pressures. Transitioning
to cleaner and more diversified energy sources is essential to address these
challenges and achieve a more sustainable, secure, and affordable energy future.

Electricity Demand Expansion

Electricity demand in Southeast Asia has surged over the past two decades, driven
by rapid economic growth, urbanization, and rising living standards. As millions of
households gain access to modern electricity services and industries expand,
Southeast Asia’s electricity use has more than tripled since 2000. Indonesia and
Vietnam, the region’s two largest electricity markets, illustrate the rapid pace of this
demand growth, primarily fueled by coal and natural gas. However, the region is also
witnessing an increased investment in renewable energy sources, signaling a
gradual but significant shift towards cleaner energy.
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Indonesia and Vietnam: Leading the Surge in Electricity Demand

Indonesia and Viethnam have emerged as Southeast Asia’s top electricity consumers,
reflecting their economic growth and large populations. In Indonesia, which has
become the region’s largest electricity market, demand has been rising at an
average of 5% per year over the past two decades. This growth is largely attributed
to increased urbanization and industrialization, particularly in manufacturing and
mining sectors. Similarly, Vietham’s electricity demand has skyrocketed, supported
by its transition to an industrialized economy and the expansion of its manufacturing
base.

Both Indonesia and Vietnam rely heavily on coal and natural gas to meet their
electricity needs. In 2023, coal alone accounted for nearly 45% of Southeast Asia’s
electricity generation, with much of this consumption occurring in Indonesia and
Vietnam. Indonesia, the world’s third-largest coal producer, relies on coal for almost
two-thirds of its electricity supply, while in Vietnam, coal accounts for over 40% of
electricity production. Natural gas also plays a critical role, particularly in countries
like Thailand and Malaysia, where gas-fired power plants make up a substantial
share of the electricity mix.

Coal and Natural Gas: Backbone of the Electricity Mix

Coal has become the primary energy source for electricity generation across
Southeast Asia, primarily due to its availability and low cost compared to other
energy sources. This dependency on coal has grown as power demand has surged,
especially in fast-growing economies like Indonesia, Vietnam, and the Philippines.
Southeast Asia has added an average of 5 gigawatts (GW) of coal-fired capacity per
year since 2010, making it one of the few regions globally where coal usage is still
expanding at a substantial rate.

Natural gas, while less carbon-intensive than coal, also occupies a significant share
of Southeast Asia’s electricity generation, especially in Thailand and Malaysia.
Historically, natural gas has been a key domestic resource, but as demand outpaces
production, the region increasingly depends on imported liquefied natural gas (LNG),
exposing it to global price fluctuations and supply chain risks. Despite these
vulnerabilities, natural gas remains a preferred option for flexible power generation
and will likely continue to play a role in balancing electricity supply and demand as
more variable renewable sources like wind and solar are introduced.
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A Shift Toward Renewables: Rising Investments and Capacity

While coal and gas dominate, Southeast Asia is beginning to shift toward renewable
energy sources, with solar and wind power experiencing the most significant growth.
Vietnam has led the way, adding substantial solar capacity in recent years.
Supported by a favorable feed-in tariff policy, Vietnam added over 20 GW of solar PV
capacity from 2019 to 2021, making it Southeast Asia’s second-largest electricity
market and the regional leader in renewable energy deployment. Solar PV now
accounts for about 10% of Vietnam’s electricity generation. However, policy
uncertainties and grid constraints have slowed further development in recent years.

Indonesia has also ramped up its renewable energy investments, with plans to add
about 30 GW of renewable capacity by 2033. While still in the early stages compared
to Vietnam, Indonesia has shown growing interest in diversifying its electricity
sources to include more renewables, especially geothermal, hydropower, and solar.
Other countries in the region, such as the Philippines and Thailand, are also
advancing solar and wind projects, though their growth rates lag behind those of
Vietnam and Indonesia.

Challenges in Meeting Rising Demand with Renewables

Despite these advances, renewable energy in Southeast Asia still faces significant
obstacles. Coal and gas-fired plants remain the dominant sources of electricity,
primarily due to their lower costs and reliable, constant power output. Renewable
projects, while increasing, require supportive policies, substantial investment, and
improved grid infrastructure to scale effectively. Furthermore, the availability of land
and regulatory challenges can hinder the rapid deployment of large-scale solar and
wind projects in some areas.

Grid infrastructure and capacity constraints are also a key challenge. As the share of
solar and wind grows, electricity grids will need upgrades to handle intermittent
power supplies and prevent disruptions. Regional grid integration initiatives, such as
the ASEAN Power Grid, aim to enhance connectivity among Southeast Asian
nations, which could facilitate the distribution of renewable energy across borders
and improve overall electricity stability.

Future Qutlook: A Gradual Transition to a Cleaner Mix

While coal and gas continue to dominate Southeast Asia’s electricity landscape, the
region’s shift toward renewables marks a critical step in diversifying the energy mix.
With countries setting targets for renewable capacity—such as Indonesia’s goal to
achieve 23% renewable energy in its power mix by 2025 and Vietnam’s ambitious
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targets for solar and wind—the stage is set for increased renewable adoption.
Achieving these targets, however, will require consistent policy support, investment
in grid modernization, and effective planning to integrate renewables into a
coal-dominant system.

In summary, Southeast Asia’s electricity demand has expanded rapidly, with
Indonesia and Vietnam leading the way. While coal and natural gas remain central to
meeting this demand, rising investments in solar, wind, and other renewables reflect
a growing recognition of the need for a more sustainable energy future. This
transition, though gradual, holds the potential to reshape the region’s electricity
landscape, reducing dependency on fossil fuels and enhancing energy security in
the long term.

Transport and 0il Demand

The transport sector is a major driver of oil demand in Southeast Asia, as rising
incomes and urbanization lead to increased vehicle ownership and freight activity.
Since 2000, oil consumption in transportation has more than doubled, making it the
primary source of oil demand growth in the region. Despite the gradual shift towards
cleaner energy, the reliance on oil for transportation continues to grow, underscoring
the challenge of reducing emissions in one of Southeast Asia’s most
energy-intensive sectors.

Rising Vehicle Ownership and Personal Mobility

Economic growth in Southeast Asia has allowed millions of people to purchase
personal vehicles, leading to a sharp rise in car and motorcycle ownership. In 2000,
car ownership in the region averaged around 30 vehicles per 1,000 people; by 2023,
this number had risen to approximately 75 vehicles per 1,000 people. Motorcycles,
which are more affordable and commonly used in cities, have also seen rapid
growth, especially in countries like Indonesia, Vietnam, and Thailand.

As more people gain access to personal vehicles, the demand for gasoline and
diesel has surged. Increased personal mobility brings economic benefits and
convenience, but it also adds to the region’s oil dependency, as Southeast Asia
currently imports a significant portion of its crude oil and refined products. This
reliance on imported oil exposes the region to global price fluctuations and potential
supply disruptions, adding a layer of vulnerability to both consumers and national
economies.
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Freight and Commercial Transport: Supporting Regional Trade and Industrial
Growth

In addition to private vehicles, the growth of commercial transport has played a
substantial role in driving oil demand. Southeast Asia’s robust manufacturing and
export sectors rely heavily on trucks, ships, and rail for transporting goods
domestically and internationally. Trucking, in particular, is vital for moving raw
materials and finished products, and the expansion of regional trade has increased
demand for freight services. The rise in online shopping and e-commerce has further
boosted the need for commercial vehicles, as companies strive to meet the logistics
demands of urban and suburban markets.

This heavy reliance on road freight has led to a marked increase in diesel
consumption, especially in Indonesia, Thailand, and Malaysia, where industrialization
and trade activities are most concentrated. The commercial transport sector’s oil
demand growth underscores the need for improved fuel efficiency standards and
alternative transportation options, as the sector is a major contributor to greenhouse
gas emissions and air pollution.

Aviation and Maritime Transport: Rising Regional and International Travel

Southeast Asia is a key aviation hub, with a growing number of regional and
international flights catering to both business and tourism. In recent years, low-cost
carriers have made air travel more accessible to Southeast Asia’s middle class,
resulting in a steady increase in demand for jet fuel. With tourism being a significant
source of income for countries like Thailand, Malaysia, and the Philippines, aviation
remains a crucial part of the region’s economy—and a notable consumer of oil.

Maritime transport, another significant part of Southeast Asia’s economy, relies on
bunker fuel for ships that transport goods across and beyond the region. Singapore,
the world’s largest bunkering port, plays a central role in supporting the region’s
maritime activities. As regional trade continues to grow, so does the demand for
bunker fuel, which adds to the region’s overall oil consumption. However, the
shipping industry is beginning to explore cleaner alternatives, such as ammonia and
methanol, which could potentially reduce oil dependency in the long run.

The Challenge of 0il Dependency and Emission Reduction

Southeast Asia’s dependence on oil for transportation presents both environmental
and economic challenges. Oil consumption in transport is a major source of
greenhouse gas emissions and air pollution, particularly in densely populated cities.
Many urban centers in the region struggle with poor air quality, which has been
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linked to the growing number of vehicles on the road. Addressing these
environmental impacts will require a shift toward cleaner transport options, including
electric vehicles (EVs), public transportation, and biofuels.

The transition to cleaner transport is underway but remains in the early stages.
Electric mobility is gaining momentum in some countries, with Thailand and Vietnam
seeing a rise in electric vehicle sales, particularly electric two-wheelers, which are
popular in urban areas. Despite this progress, EV adoption in Southeast Asia is still
limited compared to other regions, largely due to the high upfront costs and lack of
charging infrastructure.

Biofuels have also been introduced as an alternative to fossil fuels, with Indonesia
leading in the use of biodiesel. Blending mandates, such as Indonesia’s B35 (35%
biodiesel blend) and plans to increase to B40, aim to reduce reliance on imported oil
while supporting domestic agriculture. However, biofuel expansion faces challenges
related to land use, environmental impacts, and production costs.

Outlook: Toward a More Sustainable Transport Sector

As Southeast Asia’s economies continue to grow, so will the demand for transport,
making it essential to address the environmental and energy security implications of
oil dependency. Policies promoting fuel efficiency, alternative fuels, and investment in
public transportation can help alleviate some of these pressures. Mass transit
systems, for instance, offer a viable solution to reduce urban traffic and cut fuel
consumption, though their development varies widely across the region.

In the long term, Southeast Asia has the opportunity to embrace cleaner transport
options, but achieving this shift will require targeted policies, infrastructure
investments, and financial incentives to make alternatives accessible and affordable.
Developing sustainable solutions for the transport sector will be crucial to Southeast
Asia’s broader efforts to reduce emissions, enhance energy security, and build a
resilient, low-carbon future.

In summary, transportation is a significant driver of oil demand in Southeast Asia, as
rising vehicle ownership and commercial freight activities increase fuel consumption
across the region. While cleaner transport solutions are emerging, oil remains central
to the transport sector, posing challenges for energy security and environmental
sustainability. Transitioning to more sustainable modes of transportation will be
essential to addressing these challenges as the region moves toward a cleaner,
more resilient energy system.
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3. Emerging Trends and Key Insights

Growth in Electric Mobility

Electric mobility is beginning to gain traction in Southeast Asia, marking a significant
shift in the region’s traditionally fossil-fuel-dependent transportation sector. With
rising concerns over air pollution, energy security, and climate change, Southeast
Asian countries are increasingly turning to electric vehicles (EVs) as part of a
sustainable transportation strategy. The adoption of EVs is driven by supportive
government policies, the availability of affordable electric models, and the growing
awareness of EVs as a cleaner alternative to internal combustion engine (ICE)
vehicles. While still in its early stages, the EV trend is gradually reducing the region’s
dependence on oil, especially in countries with high adoption rates.

Supportive Policies Driving EV Adoption

Governments across Southeast Asia are actively supporting the shift toward electric
mobility through a range of policies, incentives, and infrastructure initiatives.
Recognizing the potential of EVs to reduce urban air pollution and improve energy
security, several countries have set ambitious targets for EV adoption. For example:

e Thailand aims to have electric vehicles make up 30% of all domestic vehicle
production by 2030. The country also provides tax incentives and subsidies
for EV buyers, while promoting EV manufacturing as part of its economic
development strategy.

e Indonesia has set a target to have 2 million electric motorcycles and 400,000
electric cars on the roads by 2025. Additionally, the government is offering tax
exemptions and subsidies to both manufacturers and consumers to
accelerate EV adoption.

e Vietnam and Malaysia are also advancing EV-friendly policies, with Vietham’s
domestic EV manufacturer, VinFast, leading the way in local production and
exports of electric cars and motorcycles.

In addition to purchase incentives, Southeast Asian governments are investing in
charging infrastructure, which is crucial for the growth of electric mobility. Major cities
are beginning to see the deployment of public charging stations, with efforts to
expand these networks in densely populated areas. These developments address
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one of the main barriers to EV adoption—concerns over range and accessibility of
charging stations.

Affordable Models Making EVs Accessible

The availability of affordable EV models, especially two- and three-wheelers, has
been a key factor in the growth of electric mobility in Southeast Asia. Motorcycles
and scooters are the primary mode of transportation for millions of people across the
region, particularly in Indonesia, Vietham, and Thailand. Electric two-wheelers, which
are often cheaper than cars and relatively affordable compared to gasoline-powered
motorcycles, are gaining popularity due to their low operating costs and minimal
maintenance needs.

Local manufacturers like VinFast in Vietnam and startup brands in Indonesia are
producing budget-friendly EV models specifically tailored to the Southeast Asian
market. These manufacturers are focusing on low-cost electric motorcycles and
compact electric cars, which suit the needs of urban commuters in crowded cities.
The growing availability of affordable options is making EV ownership more feasible
for middle- and lower-income consumers, expanding the potential market for electric
mobility.

Impact on 0il Demand: A Gradual Shift

The adoption of EVs is beginning to have a slow but measurable impact on oil
demand in Southeast Asia, especially as the cost of owning and operating electric
two-wheelers becomes increasingly competitive with traditional gasoline-powered
vehicles. The total cost of ownership for electric two-wheelers in some markets is
already lower than for ICE vehicles, as electric motorcycles have fewer moving parts,
require less maintenance, and are generally more energy-efficient.

The rise of EVs, however, is still in the early stages, and their overall effect on oil
demand remains modest for now. The transport sector in Southeast Asia continues
to be heavily reliant on oil, and EV penetration remains low compared to other
regions. Nonetheless, the shift towards electric mobility is expected to accelerate
over the next decade as supportive policies expand, battery prices continue to fall,
and charging infrastructure improves. As EV adoption grows, the region’s oil
demand, particularly in the transport sector, is likely to stabilize and eventually
decline.
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The Path Forward: Opportunities and Challenges

The potential for electric mobility in Southeast Asia is significant, but achieving
widespread EV adoption will require overcoming several challenges. Charging
infrastructure, although expanding, is still limited, particularly in rural and suburban
areas. Addressing this infrastructure gap will be essential for supporting EV growth
and ensuring that EVs are a practical choice for all drivers.

Battery production and recycling are also critical areas for future development.
Southeast Asia has abundant natural resources, including nickel, a key component
in EV batteries. Countries like Indonesia are investing in battery production facilities
to support the local EV industry. However, managing battery recycling and disposal
sustainably will be essential as EV adoption increases, to minimize environmental
impact and support a circular economy in the EV supply chain.

Despite these challenges, electric mobility presents a promising pathway for
Southeast Asia to reduce its oil dependence and greenhouse gas emissions in the
long term. The shift toward EVs aligns with the region’s climate goals and opens new
economic opportunities in EV manufacturing and related industries. By capitalizing
on supportive policies, affordable models, and domestic battery production,
Southeast Asia can play an active role in the global transition to electric mobility,
while enhancing regional energy security and environmental sustainability.

In summary, the growth of electric mobility in Southeast Asia reflects a broader shift
toward cleaner, more sustainable transportation. Supportive government policies and
the availability of affordable EV models are helping drive adoption, particularly for
two-wheelers, which are popular across the region. As EVs become more prevalent,
Southeast Asia’s oil demand in the transport sector is expected to gradually
decrease, supporting the region’s transition to a low-carbon energy future.

Renewable Energy Expansion

Southeast Asia is rich in renewable energy resources, with significant potential in
solar, wind, and geothermal energy. These resources, however, remain largely
untapped, with fossil fuels still dominating the energy mix. As the region seeks to
enhance energy security, reduce greenhouse gas emissions, and meet rising
electricity demand, renewable energy is emerging as a key solution. Investments in
solar and wind installations are growing, and geothermal potential, particularly in
Indonesia and the Philippines, presents a promising opportunity for reliable,
low-emissions baseload power. Additionally, renewable microgrids are offering a
sustainable energy solution for rural and remote areas without reliable grid access.
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Untapped Geothermal Potential

Geothermal energy is one of Southeast Asia’s most promising yet underutilized
renewable resources. Located along the Pacific Ring of Fire, Indonesia and the
Philippines are two of the world’s most geothermal-rich countries, with substantial
untapped geothermal reserves that could provide reliable, low-emission baseload
power. Indonesia, for example, has one of the largest geothermal potentials in the
world, estimated at 24 GW, but has currently developed only about 2.3 GW. The
Philippines, similarly, has a geothermal capacity of around 2 GW, making it one of
the world’s top producers of geothermal energy, though much of its potential remains
undeveloped.

Despite the advantages of geothermal energy, high upfront costs and complex
project development processes have hindered its growth. Geothermal plants require
substantial initial investment for drilling and exploration, and these costs are often
compounded by regulatory and land access challenges. To unlock the full potential of
geothermal resources, governments in the region are working to implement policies
that de-risk investment and provide financial incentives for developers. Supportive
policies and international partnerships could accelerate the expansion of geothermal
energy, helping Southeast Asia achieve a more balanced and resilient energy mix.

Growing Solar and Wind Installations

Solar and wind energy have shown the most rapid growth among renewable energy
sources in Southeast Asia, with several countries making strides in adding capacity.
Solar energy, in particular, has gained momentum due to the region’s ample
sunshine and declining technology costs. Vietnam leads Southeast Asia in solar
development, adding over 20 GW of capacity in just a few years, largely supported
by favorable feed-in tariffs. Today, solar power supplies approximately 10% of
Vietnam’s electricity, demonstrating the rapid scalability of solar energy when
supported by effective policies.

Indonesia and Thailand are also ramping up solar capacity. Indonesia has
announced plans to add about 30 GW of renewable capacity, including significant
solar installations, by 2033. Thailand, aiming to have 30% of its electricity generated
from renewable sources by 2037, is also expanding its solar sector. Solar rooftops
are becoming particularly popular in urban areas, where commercial and industrial
facilities can harness solar power to reduce grid dependency and lower operational
costs.

Wind energy is growing, though at a slower pace than solar due to geographical and
meteorological factors. Coastal and offshore regions in Vietnam and the Philippines
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have high wind potential, with wind speeds that can support utility-scale wind farms.
Vietnam has already established itself as a leader in wind energy, with several
onshore and offshore projects underway. Offshore wind in the Philippines also
presents a significant opportunity, particularly as floating turbine technology
advances, enabling installations in deep waters. However, wind power development
faces challenges such as high capital costs and the need for strong policy
frameworks to attract investment.

Renewable Microgrids for Rural and Remote Access

In addition to large-scale projects, renewable microgrids are becoming an essential
part of Southeast Asia’s strategy to improve energy access in rural and remote
areas. Many communities across the region, particularly in Indonesia, Myanmar, and
the Philippines, lack access to reliable electricity due to their geographic isolation
from national grids. Renewable microgrids, which use a mix of solar, wind, and
battery storage, offer a sustainable solution for these areas.

By providing decentralized, localized power, renewable microgrids reduce the need
for costly grid extensions and provide a more resilient power source that can
withstand local disruptions. In Indonesia, for example, the government is promoting
the development of microgrids to bring electricity to the country’s thousands of
islands, many of which lack grid connectivity. Similar efforts are underway in
Myanmar, where renewable microgrids are being used to power rural health centers,
schools, and businesses.

Despite their potential, microgrid projects face several hurdles, including financing
and regulatory challenges. Sustainable business models are essential to ensure that
these systems remain affordable and can be maintained over the long term.
Additionally, partnerships with local communities and international organizations are
often crucial to securing funding and technical expertise, which are key to the
success of these projects.

The Path Forward: Scaling Up Renewables in Southeast Asia

The expansion of renewable energy in Southeast Asia is both an opportunity and a
necessity. With rising energy demand and growing climate challenges, the region
stands to benefit from a diverse energy mix that includes significant shares of solar,
wind, and geothermal power. Governments in Southeast Asia are increasingly aware
of the need to strengthen policies that attract investment in renewables. Initiatives
such as the ASEAN Plan of Action for Energy Cooperation (APAEC) aim to support
regional collaboration and drive renewable energy adoption, setting ambitious
targets for renewables by 2025 and beyond.
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However, achieving these goals will require overcoming barriers such as high initial
costs, regulatory complexities, and grid infrastructure limitations. Effective policy
support, financial incentives, and international partnerships will be critical to scaling
up renewable energy deployment across the region. Investing in renewable energy
will not only reduce Southeast Asia’s reliance on fossil fuels but also contribute to
economic growth by creating jobs, enhancing energy security, and supporting
sustainable development.

In summary, Southeast Asia’s renewable energy potential is immense, with
significant opportunities in geothermal, solar, and wind energy. Expanding these
resources through utility-scale projects and renewable microgrids can help meet the
region’s energy needs, reduce dependency on fossil fuels, and improve access to
clean, reliable power in remote areas. With targeted policies and investments,
Southeast Asia can leverage its natural resources to achieve a more sustainable and
resilient energy future.

Hydrogen and Low-Carbon Fuels

As Southeast Asia strives to transition to a low-carbon energy future, hydrogen and
other low-carbon fuels are emerging as promising solutions, particularly for sectors
that are challenging to decarbonize through traditional renewable energy sources.
Hydrogen, in particular, has the potential to play a transformative role in reducing
emissions across industries such as manufacturing, shipping, and aviation. Unlike
solar or wind energy, which are ideal for generating electricity, hydrogen’s unique
properties make it suitable for high-heat industrial processes, energy storage, and
transport applications where fossil fuels have historically been hard to replace.

Hydrogen’s Potential for Industrial Decarbonization

One of hydrogen’s most significant advantages is its versatility as a clean fuel. When
produced using renewable electricity—known as “green hydrogen®—it generates
zero emissions at the point of use, making it an ideal candidate for industries looking
to cut their carbon footprints. In energy-intensive sectors like steel, cement, and
petrochemicals, where high temperatures are required, hydrogen can serve as a
low-emission alternative to coal and natural gas. By replacing fossil fuels in these
processes, hydrogen can help drastically reduce greenhouse gas emissions,
supporting Southeast Asia’s efforts to meet climate goals.

Hydrogen can also be blended with natural gas in existing power plants, providing a

transitional pathway for industries that are currently dependent on gas. This
approach is particularly appealing in countries like Malaysia and Thailand, which rely
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heavily on natural gas for industrial power. Blending hydrogen with natural gas
allows these industries to gradually reduce emissions while utilizing existing
infrastructure, making it a practical and cost-effective solution for the near term.

Addressing Hard-to-Abate Sectors: Aviation and Shipping

The aviation and maritime sectors are some of the hardest to decarbonize due to the
unique energy demands and long operational lifespans of aircraft and ships.
Hydrogen and hydrogen-based fuels, such as ammonia and synthetic e-fuels, offer
potential pathways to reduce emissions in these sectors. For aviation, hydrogen can
be used to produce synthetic jet fuel or, in the longer term, power hydrogen-fueled
aircraft that produce zero in-flight emissions. Several companies worldwide are
already working on prototypes of hydrogen-powered airplanes, and while commercial
availability may still be a decade away, this innovation is a promising development
for the aviation industry.

Shipping, which is integral to Southeast Asia’s trade-driven economy, also stands to
benefit from hydrogen-based fuels. Ammonia, which can be synthesized from
hydrogen, is viewed as a viable alternative to conventional marine fuel. Ammonia
can be used in specially adapted engines or fuel cells, offering a carbon-free fuel
source for long-haul shipping. As one of the world’s busiest shipping regions,
Southeast Asia has a unique opportunity to pioneer the adoption of
ammonia-powered vessels, positioning itself as a leader in maritime decarbonization.
This shift would reduce emissions associated with international shipping while also
helping countries like Singapore, a global shipping hub, to meet their climate
commitments.

The Importance of Clear Demand Signals

For hydrogen and low-carbon fuels to scale up effectively, Southeast Asia needs
clear demand signals and supportive policy frameworks. Hydrogen infrastructure
requires significant investment, and the current lack of demand and supporting
infrastructure makes it challenging for private companies to justify the high costs of
development. Governments can play a pivotal role by setting targets for hydrogen
adoption, offering subsidies or tax incentives, and supporting research and
development efforts.

Creating markets for hydrogen, especially through public-private partnerships and
industrial clusters, can provide the necessary demand for low-carbon hydrogen
production. For instance, establishing hydrogen hubs where multiple industries share
the same infrastructure can reduce costs and create economies of scale. These
hubs, which are being explored in Europe and North America, could be an effective

Southeast Asia’s Path to a Clean Energy Future | 24



model for Southeast Asia, allowing industries to transition to hydrogen while
minimizing infrastructure expenses.

Building a Regional Hydrogen Supply Chain

Southeast Asia has the potential to become a significant player in the hydrogen
economy, leveraging its renewable energy resources and proximity to key hydrogen
markets. Countries like Indonesia and Malaysia, with their abundant solar and wind
potential, could produce green hydrogen for both domestic use and export.
Additionally, Singapore is positioning itself as a potential hydrogen import and trading
hub, with plans to explore hydrogen as a low-carbon fuel for its economy and
shipping industry.

However, building a regional hydrogen supply chain will require substantial
infrastructure, including electrolysis plants, hydrogen storage, and pipelines.
Collaboration among ASEAN nations will be essential to develop cross-border
hydrogen trade and reduce the high costs associated with hydrogen production and
transport. Furthermore, establishing international standards for hydrogen production
and certification will be key to ensuring that Southeast Asia’s hydrogen supply chain
aligns with global decarbonization goals and attracts foreign investment.

Outlook: A Promising Future for Low-Carbon Fuels

While hydrogen and low-carbon fuels are still in the early stages of development in
Southeast Asia, they hold significant potential for supporting the region’s energy
transition. In the coming years, hydrogen could play a crucial role in reducing
emissions in industries and sectors that are otherwise challenging to decarbonize.
With strong government support, investment in research and infrastructure, and
collaboration with global partners, Southeast Asia can harness hydrogen to drive
industrial innovation, reduce oil dependency, and lower emissions across its
economy.

In summary, hydrogen and other low-carbon fuels offer Southeast Asia a unique
opportunity to address emissions in hard-to-abate sectors like aviation, shipping, and
heavy industry. While the hydrogen economy is still in its infancy, strategic
investments and supportive policies could unlock its potential, positioning Southeast
Asia as a key player in the global clean energy transition.
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Regional Grid Integration

Regional grid integration is gaining momentum in Southeast Asia as countries
recognize the benefits of interconnected electricity networks. By linking national
grids, Southeast Asia can create a more resilient, efficient, and cost-effective power
system that supports higher levels of renewable energy use. Interconnected grids
allow countries to share resources, manage power fluctuations from renewable
sources, and improve energy security, which is critical for a region that faces growing
energy demand and dependency on imported fuels.

Increasing Renewable Use through Grid Integration

One of the key advantages of an integrated grid is its ability to support higher levels
of renewable energy. Solar and wind power, while essential for a sustainable future,
are intermittent sources that can lead to fluctuations in electricity supply. By
connecting grids across borders, countries can share excess renewable power when
available and balance it with power from other sources when renewable generation
dips. This approach enables Southeast Asia to incorporate more renewable energy
into its power mix without compromising reliability.

For example, solar power generated in sunny areas of one country could be
transmitted to neighboring regions experiencing lower generation due to weather or
time of day. Similarly, hydropower, which is more constant, can help balance wind
and solar output, allowing the region to maximize the use of renewables. Grid
integration reduces the need for each country to build its own energy storage
facilities, which are costly, by enabling efficient power exchange.

Enhancing Energy Security and Reducing Costs

Energy security is a major concern for Southeast Asia, where countries like
Singapore and the Philippines rely heavily on imported fuels for their energy needs.
Grid interconnections allow these nations to access diverse energy sources from
across the region, reducing vulnerability to supply disruptions and price volatility in
global fuel markets. For example, Singapore’s limited natural resources could be
supplemented with hydroelectricity from Laos or renewable power from other
neighboring countries, enhancing its energy security while reducing dependency on
imports.

Cost savings are another significant benefit of regional grid integration. Countries
with excess generation capacity, particularly from renewables, can export their
surplus power, while those with limited capacity can import energy during peak
demand periods. This not only reduces the need for costly, stand-alone power plants
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in each country but also allows Southeast Asia to optimize power generation across
borders. Sharing resources can lead to lower electricity prices for consumers, as
integrated grids reduce the total investment required for infrastructure by minimizing
redundancy across the region.

The ASEAN Power Grid Initiative

Recognizing these benefits, ASEAN has set ambitious goals to promote regional grid
integration through the ASEAN Power Grid (APG) initiative. Established in the late
1990s, APG aims to connect the electricity grids of all ten ASEAN nations, allowing
for the exchange of power across borders. Several interconnections have already
been completed, including links between Thailand and Laos, Malaysia and
Singapore, and Malaysia and Thailand. These initial interconnections demonstrate
the technical feasibility and economic benefits of cross-border power exchange.

The APG envisions a fully integrated grid by 2040, which would allow countries to
share renewable resources more effectively and reduce overall dependency on fossil
fuels. To achieve this vision, ASEAN is working to harmonize technical standards,
regulatory frameworks, and market mechanisms across member countries. The
harmonization process is essential to enable seamless electricity trade and attract
investment for further grid infrastructure development.

Overcoming Challenges in Grid Integration

Despite its promise, regional grid integration faces several challenges. Regulatory
and political barriers remain significant, as countries have different energy policies,
market structures, and regulatory frameworks. Aligning these policies requires a high
level of coordination and trust among ASEAN member states. Additionally, the cost
of building and maintaining cross-border transmission infrastructure is substantial,
requiring cooperation among governments, private investors, and international
development organizations.

Technical challenges also exist, as integrating grids with different levels of
technology and infrastructure can be complex. Developing smart grid solutions and
modernizing transmission networks are essential for smooth power exchange.
Moreover, some countries may be concerned about relying on their neighbors for a
portion of their energy supply, particularly if they perceive geopolitical risks.

Future Outlook: A Collaborative Energy Future for Southeast Asia

The integration of Southeast Asia’s electricity grids represents a critical step toward
a more sustainable and secure energy future. By creating a regional grid, Southeast
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Asia can reduce its dependence on imported fossil fuels, stabilize electricity costs,
and make substantial progress toward its climate goals. With ongoing collaboration
through initiatives like the ASEAN Power Grid, the region can overcome challenges
and unlock the full benefits of a connected energy network.

In the long term, regional grid integration will enable Southeast Asia to harness its
diverse renewable resources more effectively, paving the way for a low-carbon
energy system that is resilient, efficient, and affordable. As ASEAN continues to work
toward this goal, the benefits of an interconnected grid will become increasingly
evident, making it an essential component of Southeast Asia’s energy transition.

In summary, regional grid integration in Southeast Asia can enhance energy security,
lower costs, and support renewable energy adoption by facilitating cross-border
electricity sharing. Through the ASEAN Power Grid initiative, the region is making
steady progress toward a collaborative energy future, which holds the potential to
transform Southeast Asia’s power sector and contribute to its sustainable growth.
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4. Key Priorities for Clean Energy
Transition

Implementing COP28 Goals

Southeast Asia’s commitment to a sustainable energy future has been solidified
through ambitious targets set in alignment with global climate goals. At COP28, the
region collectively pledged to triple its renewable energy capacity by 2030, marking a
significant step towards reducing greenhouse gas emissions and enhancing energy
security. Achieving this goal, however, requires more than just investment in
renewable technology; it demands substantial policy reforms, regulatory alignment,
and strategic planning across the region. This commitment underscores Southeast
Asia’s role in the global energy transition and its recognition of the urgency of climate
action.

Southeast Asia’s Renewable Capacity Goals

The COP28 commitment to triple renewable energy capacity represents a clear and
unified goal for Southeast Asia. It aligns with the ASEAN Plan of Action for Energy
Cooperation (APAEC), which sets targets to increase the share of renewable energy
in the region’s total primary energy supply. Countries like Indonesia, Thailand, and
Vietnam are already taking steps to expand solar, wind, and hydropower, aiming to
diversify their energy sources and reduce dependency on fossil fuels.

This target implies that by 2030, the region will see a rapid scaling of renewable
energy installations, from utility-scale solar farms and wind projects to smaller,
distributed renewable systems such as rooftop solar and community-based
microgrids. However, Southeast Asia faces unique challenges, including the need for
significant investment, limited land availability in urban areas, and the intermittency
of renewable sources like solar and wind. Policymakers are therefore focusing on
reforms that not only support renewable deployment but also ensure that renewable
energy is seamlessly integrated into the existing grid.
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Policy Reforms: Enabling Renewable Growth

To achieve the ambitious COP28 goals, Southeast Asian countries need to
implement a series of policy reforms that create an enabling environment for
renewable energy investment and deployment. Key areas of focus include:

e Subsidy Reform: One of the most impactful policy changes is the reform of
fossil fuel subsidies. Historically, Southeast Asia has maintained high levels of
subsidies for coal, oil, and gas, which distorts energy prices and makes
renewables less competitive. By gradually phasing out these subsidies and
redirecting them toward renewable energy and energy efficiency,
governments can level the playing field, making clean energy investments
more attractive.

e Incentives for Renewable Energy: Several Southeast Asian countries are
introducing or expanding incentives for renewable energy projects. These
incentives include feed-in tariffs, tax breaks, and subsidies for renewable
installations. Thailand, for example, offers tax incentives for solar rooftop
systems, while Vietnam has implemented feed-in tariffs that have significantly
boosted solar development. Expanding such incentives and making them
more consistent across the region will be essential for attracting private
investment into renewables.

e Streamlined Permitting Processes: Permitting and licensing for renewable
projects can be a lengthy and complex process, often leading to delays. To
meet COP28 goals, Southeast Asian countries are working to streamline
these processes, reducing bureaucratic barriers and expediting project
approvals. By creating clear, transparent guidelines for project developers,
governments can facilitate faster and more efficient renewable deployment.

e Grid Modernization and Investment in Infrastructure: As renewable capacity
grows, Southeast Asia will need to modernize its grid infrastructure to
accommodate intermittent energy sources. Investments in grid expansion,
smart grid technology, and energy storage will be essential to ensure that
renewable power is distributed effectively and efficiently. This modernization
also supports the regional integration efforts under the ASEAN Power Grid,
enabling countries to share renewable resources and stabilize the grid more
effectively.

e Carbon Pricing and Emission Reduction Targets: Introducing carbon pricing
mechanisms, such as carbon taxes or cap-and-trade systems, can drive a
shift towards renewables by making fossil fuels less economically attractive.
Some countries in Southeast Asia, including Singapore, have already
implemented carbon taxes, setting an example for the rest of the region.
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Carbon pricing not only incentivizes companies to reduce emissions but also
generates revenue that can be reinvested in clean energy projects.

Promoting Regional Collaboration and Knowledge Sharing

Achieving COP28 goals requires a coordinated effort across Southeast Asia, as
each country has unique strengths, resources, and challenges. Regional
collaboration, facilitated by organizations like ASEAN, can accelerate progress by
enabling countries to share knowledge, best practices, and resources. For instance,
countries with established renewable sectors, such as Vietham in solar energy, can
share insights on policy frameworks, technical challenges, and financing solutions
with their neighbors.

Regional initiatives like the ASEAN Centre for Energy’s (ACE) programs play a
critical role in building capacity and fostering collaboration. By sharing experiences
and pooling resources, Southeast Asia can overcome some of the common
obstacles to renewable deployment, such as high costs, technological limitations,
and regulatory barriers.

Financing the Transition to Renewables

Meeting COP28 goals also demands substantial investment in renewable energy
infrastructure. Southeast Asia will require both domestic and international financing
to scale renewable capacity effectively. Governments, multilateral banks, and private
investors all have crucial roles to play in mobilizing capital. International climate
finance, such as the Green Climate Fund, can provide grants or low-interest loans
for renewable projects, helping reduce financial barriers. Additionally, attracting
venture capital and private equity for innovative renewable startups can spur further
growth in the sector.

Domestic financial institutions are increasingly aligning their portfolios with
sustainable projects, but additional measures are needed to scale up renewable
investments. Policies that promote green bonds, public-private partnerships, and risk
mitigation instruments, such as insurance and guarantees for renewable projects,
can help lower the perceived risks and attract more private investment.

In summary, Southeast Asia’s commitment to tripling renewable capacity by 2030 is
a pivotal step toward a sustainable energy future, but it requires targeted policy
reforms and coordinated action. By removing barriers, introducing incentives, and
strengthening regional collaboration, Southeast Asia can make substantial progress
toward meeting its COP28 goals and building a resilient, low-carbon energy system.
Through these efforts, the region is poised to become a global leader in renewable
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energy, demonstrating that ambitious climate commitments can be met with strong,
collaborative action.

Challenges in the Clean Transition

Southeast Asia’s commitment to a clean energy transition aligns with the region’s
climate goals and economic interests. However, achieving these goals is not without
challenges. Transitioning to cleaner energy sources requires addressing several
critical issues, including methane abatement, enhancing energy-efficient
infrastructure, and increasing power system flexibility to accommodate renewable
energy. These challenges underscore the need for targeted policies, investment, and
technological innovation to ensure that the transition is both effective and
sustainable.

Methane Abatement: Reducing a Potent Greenhouse Gas

Methane is a highly potent greenhouse gas, with a global warming potential
significantly greater than that of carbon dioxide over a 20-year period. In Southeast
Asia, methane emissions come primarily from agriculture, waste management, and
fossil fuel extraction and processing. Oil and gas operations, particularly in countries
like Indonesia, Malaysia, and Thailand, contribute a significant portion of methane
emissions through leaks in infrastructure, venting, and flaring.

Reducing methane emissions is crucial to Southeast Asia’s clean energy transition,
as it offers a cost-effective and immediate way to curb warming. Methane abatement
technologies, such as leak detection systems, improved storage, and transport
practices, can substantially reduce emissions from oil and gas operations. Policies
that enforce stricter standards for methane capture, storage, and monitoring can play
a significant role in mitigating emissions. Furthermore, supporting research and
development in methane abatement technologies can help reduce emissions in
agriculture and waste management, which are also key methane sources in the
region.

International collaboration is essential for advancing methane abatement, as
technologies and best practices continue to evolve. Southeast Asia can benefit from
partnerships with global initiatives like the Global Methane Pledge, which aims to
reduce methane emissions by 30% by 2030. By aligning with such initiatives,
countries in the region can access technical expertise, funding, and capacity-building
resources to implement methane reduction strategies effectively.
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Energy-Efficient Infrastructure: A Key to Reducing Demand

As urbanization accelerates in Southeast Asia, energy-efficient infrastructure is
critical to managing rising energy demand and reducing emissions. Buildings
account for a large share of electricity consumption in urban areas, particularly in
high-growth cities where air conditioning and lighting needs are significant. Improving
energy efficiency in buildings and industrial facilities can help Southeast Asia meet
its climate targets more cost-effectively by reducing overall energy consumption.

Energy-efficient infrastructure includes retrofitting buildings with better insulation,
efficient lighting, and smart energy management systems that monitor and control
energy use. Countries like Singapore are leading in this area, with mandatory energy
efficiency standards for new buildings and incentives for retrofitting older structures.
Expanding these standards across the region can drive efficiency gains and reduce
emissions associated with electricity generation.

Transport infrastructure also requires a shift towards energy efficiency. With rising
vehicle ownership and fuel consumption, Southeast Asia’s urban transport systems
face challenges in managing emissions and congestion. Expanding public
transportation, developing bike lanes, and promoting electric mobility can collectively
reduce urban energy use. Implementing standards for fuel efficiency in vehicles and
promoting alternative, lower-emission transport options will be essential to manage
energy demand in this sector.

Power System Flexibility: Integrating Variable Renewables

One of the biggest challenges in Southeast Asia’s clean energy transition is
achieving power system flexibility to accommodate a higher share of renewable
energy. Unlike coal or gas, renewable sources like solar and wind are variable,
depending on weather conditions and time of day. As countries increase their
reliance on renewables, their power systems must be able to balance these
fluctuations to maintain reliable electricity supply.

Flexibility in the power system can be achieved through several approaches:

e Energy Storage: Battery storage solutions, such as lithium-ion and emerging
technologies like flow batteries, allow renewable energy to be stored and
dispatched when needed, reducing dependency on fossil-fuel-based backup
power. However, large-scale storage remains costly, and Southeast Asia will
need investment and technological advancements to deploy it widely.

e Demand Response: Demand response programs allow consumers to adjust
their electricity usage during peak times, helping balance supply and demand.
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This approach requires digital infrastructure, smart meters, and incentives for
consumers, making it most feasible in urban areas with established electricity
grids.

e Flexible Generation Capacity: Power plants that can quickly ramp up and
down to complement renewable generation are essential. Natural gas plants,
which have the flexibility to respond to changes in demand, are already widely
used across the region and will continue to play a role as backup sources
while renewables scale up.

e Regional Grid Integration: Expanding grid interconnections within the ASEAN
Power Grid framework allows countries to share renewable resources,
smoothing out variability. For example, hydropower from Laos could
complement solar power in Vietnam, providing a stable power supply across
borders. Regional integration also reduces the need for each country to build
its own backup capacity, making the overall energy transition more
cost-effective.

Addressing power system flexibility requires both policy support and technological
advancements. Governments can support flexibility by incentivizing battery storage,
integrating smart grid technology, and fostering partnerships for research and
innovation in demand-side management. Additionally, regulatory reforms to enable
dynamic pricing can encourage consumers to shift usage patterns and help balance
supply and demand more effectively.

Building Capacity for Transitioning Workforce and Communities

As Southeast Asia transitions to cleaner energy, ensuring a just and inclusive
transition is essential. This involves building capacity and creating job opportunities
in renewable sectors, while supporting communities affected by the decline of fossil
fuel industries. For instance, retraining programs for workers in coal-dependent
regions can provide them with the skills needed to participate in the growing
renewable energy sector.

The clean transition also requires educational and technical training initiatives to
meet the demand for a skilled workforce in renewables, grid management, and
energy efficiency sectors. Collaborations with academic institutions and industry can
play a key role in developing training programs that align with evolving energy
demands.

In summary, the path to a clean energy transition in Southeast Asia is filled with
challenges that require targeted action on multiple fronts. Addressing methane

emissions, building energy-efficient infrastructure, and enhancing power system
flexibility are critical priorities that demand innovative policies, investments, and
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regional cooperation. By tackling these challenges, Southeast Asia can make
significant strides toward a low-carbon future, benefiting both its people and the
environment.

Investment Needs

Achieving a clean energy transition in Southeast Asia requires substantial
investment across renewable energy infrastructure, grid modernization, energy
efficiency, and related sectors. The scale of transformation needed to meet climate
goals, enhance energy security, and support economic growth cannot be achieved
without mobilizing significant financial resources. Estimates suggest that the region
needs billions of dollars annually to meet its renewable capacity targets, requiring
both domestic and international financing to unlock this potential. Strategic
investment will be critical in making clean energy accessible, affordable, and
scalable across Southeast Asia.

The Scope of Investment: Addressing Energy Demand and Infrastructure

Southeast Asia’s energy demand is expected to double by 2040, driven by rapid
economic growth, urbanization, and rising living standards. Meeting this demand
sustainably means scaling up renewable energy generation, building energy-efficient
infrastructure, and expanding regional grid capacity. These ambitions come with high
costs: transitioning to a low-carbon energy system requires investment in solar, wind,
and geothermal projects, as well as in supportive technologies such as battery
storage, smart grids, and electric vehicle (EV) infrastructure.

In addition, energy efficiency measures for buildings, industry, and transport will
require significant funding. Retrofitting urban infrastructure to reduce energy
consumption and emissions is vital to managing demand growth and aligning with
climate goals. Governments, therefore, need to implement policies that encourage
investment in these areas while ensuring that funding reaches both urban and rural
regions to promote an inclusive transition.

Mobilizing Domestic Finance: Public and Private Sector Roles

Domestic finance plays a foundational role in Southeast Asia’s clean energy
transition. Governments, state-owned enterprises, and domestic financial institutions
are all essential to mobilizing resources, setting policy direction, and creating a
supportive environment for private sector involvement.

e Public Investment: Public funding is critical for kickstarting large-scale
infrastructure projects, such as renewable power plants and grid
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modernization, particularly in areas where private investment is limited.
Governments can allocate public funds to renewable projects through green
bonds, state-backed loans, and budget allocations. For example, countries
like Thailand and the Philippines have issued green bonds to finance
renewable energy and sustainable infrastructure.

e Private Sector Participation: Encouraging private sector involvement is
essential to scale investments and leverage innovation. Policy reforms, such
as tax incentives, feed-in tariffs, and streamlined regulatory processes, can
make renewable energy projects more attractive to private investors.
Public-private partnerships (PPPs) are an effective way to combine public
sector oversight with private sector efficiency and expertise, allowing
large-scale projects to be financed, developed, and operated sustainably.

e Green Finance and ESG Investments: Southeast Asia’s financial institutions
are increasingly aligning their portfolios with environmental, social, and
governance (ESG) criteria, helping to channel funds into sustainable projects.
Green finance products, such as green bonds and loans, are growing in
popularity, driven by both domestic and international demand for sustainable
investments. Expanding these green finance instruments will allow domestic
capital to flow toward clean energy projects, further supporting the region’s
transition.

Attracting International Finance: The Role of Global Partnerships

International finance is essential to bridge funding gaps, particularly for high-capital
projects like offshore wind farms, large-scale solar plants, and advanced grid
infrastructure. Southeast Asia’s clean energy sector has the potential to attract
substantial foreign investment, but investors are often wary of risks such as
regulatory uncertainties, currency fluctuations, and lack of transparency in project
implementation. To attract international finance, Southeast Asia must create a stable
and transparent investment environment that aligns with international standards.

e Multilateral Development Banks (MDBs): MDBs like the Asian Development
Bank (ADB) and the World Bank are key sources of funding for renewable
energy projects in Southeast Asia. These institutions provide loans, grants,
and technical assistance, helping to reduce project risks and leverage
additional investment. For example, the ADB has committed significant funds
to support clean energy development in Indonesia, the Philippines, and
Vietnam, focusing on both large-scale infrastructure and decentralized
renewable solutions.
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e Climate Funds and International Grants: Climate finance initiatives, such as
the Green Climate Fund (GCF) and the Climate Investment Funds (CIF), offer
grants and concessional loans for low-carbon projects in developing
countries. These funds reduce financial barriers for projects that may not
attract private investment on their own, such as renewable microgrids in rural
areas or early-stage clean energy technologies. Southeast Asian
governments can engage with these funds to support climate-resilient
infrastructure and sustainable development goals.

e Foreign Direct Investment (FDI) and Venture Capital: FDI in clean energy can
bring much-needed capital and expertise to Southeast Asia. Countries like
Vietnam, Thailand, and Indonesia have seen increased FDI in renewables,
driven by favorable policies and market potential. Furthermore, venture capital
investments in renewable startups and energy technology innovation can help
develop scalable, local solutions that accelerate the clean energy transition.

e Carbon Markets and Carbon Pricing: Carbon markets and pricing
mechanisms are emerging as new financing tools that can generate revenue
for renewable projects while encouraging emissions reductions. Singapore,
for instance, has implemented a carbon tax, creating an incentive for
companies to invest in lower-carbon solutions. Expanding carbon pricing
schemes and establishing carbon markets can provide Southeast Asian
countries with additional financial resources for clean energy projects,
especially as global demand for carbon offsets grows.

Creating an Enabling Environment for Investment

To maximize investment, Southeast Asia must continue to build a stable and
supportive policy environment. This includes clear regulatory frameworks,
predictable incentives, and streamlined processes that reduce bureaucratic barriers.
Policy certainty is crucial for attracting long-term investments, as investors require
stability to commit capital to projects with extended timeframes.

Regional collaboration can also enhance the investment environment. Initiatives like
the ASEAN Plan of Action for Energy Cooperation (APAEC) support cross-border
collaboration, creating opportunities for regional energy markets that attract
investment in integrated, large-scale projects. By harmonizing standards, pooling
resources, and fostering a shared vision for the future, ASEAN can create a more
attractive and unified market for international investors.
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Outlook: Scaling Up Investment for a Sustainable Future

The clean energy transition in Southeast Asia hinges on mobilizing substantial
investments from both domestic and international sources. With strong policy
support, increased public-private collaboration, and access to green finance,
Southeast Asia can unlock the capital necessary to build a sustainable, resilient
energy system. This investment will not only reduce emissions but also create jobs,
improve public health, and support economic growth.

By fostering an investment-friendly environment, engaging with international climate
finance, and prioritizing green finance initiatives, Southeast Asia can build a clean
energy future that is economically viable and environmentally sustainable. Meeting
the region’s renewable capacity goals will require unprecedented financial
mobilization, but with coordinated action, Southeast Asia can rise to the challenge
and lead the way in the global energy transition.

In summary, Southeast Asia’s clean energy transition demands extensive
investment, calling for both domestic resources and international support. With the
right mix of policy reforms, incentives, and collaboration, the region can attract the
necessary funds to drive a low-carbon, resilient energy future.

Sustainable Mineral Supply Chains

As the global demand for clean energy technologies grows, so does the need for
critical minerals essential to producing them. Minerals like nickel, cobalt, lithium, and
rare earth elements are fundamental components in batteries, solar panels, wind
turbines, and other renewable energy technologies. Southeast Asia, rich in several of
these resources, has an important role to play in supplying the world with critical
minerals. However, ensuring that these minerals are sourced and processed
sustainably is essential to prevent environmental degradation, reduce social impacts,
and support long-term energy security.

Southeast Asia’s Role in Critical Mineral Production

Southeast Asia is a significant producer of several critical minerals, with countries
like Indonesia, the Philippines, and Myanmar leading in specific resources.
Indonesia, for example, holds some of the world’s largest nickel reserves and has
become a major player in the global nickel supply chain, essential for electric vehicle
(EV) batteries. The Philippines is also a prominent nickel producer, while Myanmar
and Vietnam contribute to the supply of rare earth elements, which are essential for
wind turbine magnets and other advanced technologies.
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These minerals are crucial to supporting the rapid expansion of renewable energy
and EV production, as well as the transition to low-carbon energy systems globally.
The region’s abundant reserves give it a strategic advantage and an opportunity to
lead in the critical minerals supply chain. However, to fully realize this potential,
Southeast Asia must address the environmental, social, and governance challenges
associated with mineral extraction and processing.

Challenges in Responsible Sourcing and Production

Mineral extraction and processing can have significant environmental and social
impacts, particularly if not managed responsibly. Mining activities often lead to
deforestation, water pollution, and soil degradation, which harm local ecosystems
and biodiversity. Communities living near mining sites can experience air and water
pollution, loss of arable land, and negative health effects. Addressing these issues is
essential to minimize the adverse effects of mining and ensure that the transition to
clean energy does not come at the cost of environmental degradation.

In addition, the rapid increase in global demand for critical minerals can put pressure
on labor rights and local communities. Ensuring fair wages, safe working conditions,
and community engagement in mining operations is essential for sustainable
development. Furthermore, illegal mining and unregulated small-scale operations,
prevalent in some parts of Southeast Asia, pose serious environmental and human
rights concerns. Governments and companies must work together to improve
regulatory oversight and promote ethical practices in the supply chain.

Building a Sustainable and Transparent Supply Chain

To support responsible sourcing, Southeast Asia must adopt sustainable mining
practices that reduce environmental impact and enhance transparency in the supply
chain. Responsible mining initiatives can help minimize waste, conserve water, and
limit the release of harmful substances into the environment. Advanced technologies,
such as dry-stack tailings for water management and renewable energy use in
mining operations, are increasingly viable options for reducing the environmental
footprint of mineral extraction.

Transparency is also critical to a sustainable supply chain. Traceability technologies,
like blockchain, allow companies and consumers to track the origins of minerals and
ensure they are sourced responsibly. Implementing traceability systems not only
meets growing consumer demand for ethical products but also aligns with
international sustainability standards, making Southeast Asia’s minerals more
competitive on the global market.
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Governments can support sustainable practices by establishing strict environmental
standards, requiring environmental impact assessments (ElIAs), and mandating
rehabilitation efforts for depleted mines. By implementing policies that reward
sustainable mining practices, Southeast Asia can encourage companies to operate
responsibly while maintaining its position as a leading critical mineral supplier.

Opportunities for Regional Collaboration and Value-Added Processing

Southeast Asia has the potential to enhance its role in the critical minerals supply
chain by investing in value-added processing and manufacturing. Instead of merely
exporting raw materials, countries can develop industries that process these
minerals locally, creating higher-value products like battery-grade nickel or EV
battery components. This approach not only boosts economic development and
creates jobs but also strengthens Southeast Asia’s position in the global clean
energy market.

Regional collaboration can help Southeast Asian countries build a resilient supply
chain and leverage shared resources more effectively. For instance, by establishing
regional standards for sustainable mining, ASEAN countries can improve regulatory
consistency and facilitate cross-border trade in critical minerals. Collaborative
initiatives can also support the development of regional processing hubs, which
would benefit from shared infrastructure and expertise, as well as reduced
transportation costs and emissions.

Additionally, partnerships with international stakeholders, such as technology
companies, automakers, and renewable energy firms, can provide Southeast Asia
with access to expertise, financing, and advanced technologies needed to build a
sustainable supply chain. By working together, the region and its global partners can
ensure that mineral production meets environmental and ethical standards,
benefiting both producers and consumers.

Outlook: A Balanced Path to a Clean Energy Future

Southeast Asia’s rich reserves of critical minerals give it a strategic role in the global
clean energy transition, but sustainable management of these resources is essential.
As demand for minerals continues to rise, the region has an opportunity to lead by
example, implementing responsible sourcing practices and promoting transparency
across the supply chain. By committing to sustainable extraction, improving
regulatory oversight, and investing in local processing, Southeast Asia can build a
mineral supply chain that supports both regional development and global climate
goals.
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With a balanced approach to mineral production, Southeast Asia can contribute to
the global shift to low-carbon energy systems while ensuring that its economic
growth is sustainable, inclusive, and environmentally sound.

In summary, Southeast Asia’s position as a key supplier of critical minerals is integral
to the global clean energy transition. To maximize this potential sustainably, the
region must focus on responsible sourcing, supply chain transparency, and regional
collaboration, ensuring that its contributions to clean energy are aligned with
environmental stewardship and ethical standards.
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5. Conclusion: A Sustainable Energy
Future

Balancing Growth with Sustainability

Southeast Asia stands at a pivotal crossroads, striving to balance its impressive
economic growth with the urgent need for sustainability. Over the past two decades,
the region has become one of the fastest-growing economies globally, with
industrialization, urbanization, and rising living standards driving increased energy
demand. However, as the impacts of climate change become increasingly evident,
the shift toward a cleaner, more sustainable energy system has become a priority.
Achieving this balance is no small task, as Southeast Asia must navigate the
complexities of meeting its economic aspirations while simultaneously reducing
emissions, enhancing energy security, and preserving its natural resources.

Economic Growth and Energy Demand: The Dual Challenge

Southeast Asia’s energy demand has soared alongside its economic expansion, with
fossil fuels—coal, oil, and natural gas—meeting the majority of this growth. The
region’s reliance on these fuels has fueled industrial and transport sectors,
supporting economic prosperity and improving quality of life for millions. However,
this fossil-fuel dependence has come with significant environmental costs, including
rising greenhouse gas emissions, air pollution, and environmental degradation. As
Southeast Asia aspires to maintain high economic growth, the challenge lies in
ensuring that energy demand does not come at the expense of environmental health
and global climate goals.

At the same time, Southeast Asia has vast renewable energy potential that remains
largely untapped. Solar, wind, geothermal, and hydropower resources offer a
pathway to decouple economic growth from emissions, but harnessing these
resources requires substantial investment, supportive policies, and infrastructure
development. By embracing renewables, Southeast Asia can diversify its energy
mix, reduce fossil fuel dependency, and lay the groundwork for sustainable long-term
growth.
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A Shift Toward a Cleaner Energy System

The commitment to tripling renewable capacity by 2030, announced at COP28,
exemplifies Southeast Asia’s recognition of the need for a transformative shift in its
energy system. Countries across the region are beginning to implement policy
reforms, mobilize investments, and explore regional grid integration, all of which are
essential to support a sustainable energy transition. Although challenges remain,
Southeast Asia’s progress shows a clear trajectory toward cleaner energy.

This shift requires more than just increasing renewable energy generation; it also
involves reducing reliance on coal, improving energy efficiency, and addressing
issues like methane emissions and responsible mineral sourcing. These efforts are
vital to building a cleaner, more resilient energy system that supports both economic
and environmental goals.

The Role of Innovation and Investment

Innovation and investment are the linchpins of Southeast Asia’s energy transition.
From electric mobility and renewable microgrids to sustainable mining practices, the
region’s path to clean energy depends on advances in technology and financing.
Attracting both domestic and international investment is crucial for building
renewable capacity, modernizing grid infrastructure, and developing clean
technologies. Governments play an essential role in fostering a supportive
environment for innovation, whether through subsidies, tax incentives, or
public-private partnerships.

Moreover, regional cooperation and knowledge-sharing initiatives will be crucial to
scaling sustainable energy solutions. Southeast Asia’s countries can strengthen
each other’s efforts by sharing best practices, pooling resources, and collaborating
on large-scale renewable projects. This collaborative approach not only accelerates
progress but also supports energy security and economic resilience across the
region.

A Future Built on Sustainability and Inclusivity

As Southeast Asia moves toward a cleaner energy future, it is essential to ensure
that the transition is inclusive, benefiting all segments of society. Renewable energy
projects, energy efficiency measures, and sustainable transport solutions must reach
both urban centers and rural areas, providing affordable, reliable energy for
everyone. Moreover, supporting workers and communities affected by the decline of
fossil fuel industries through retraining programs and job creation in renewables can
foster a just and equitable transition.

Southeast Asia’s Path to a Clean Energy Future | 43



In the long term, Southeast Asia’s sustainable energy transition can drive new
opportunities for economic development, reduce health impacts from air pollution,
and enhance climate resilience. By balancing economic growth with environmental
stewardship, the region can build a sustainable, secure, and prosperous future that
serves as a model for other emerging economies.

In summary, Southeast Asia’s journey toward balancing economic growth with
sustainability is complex but attainable. By embracing renewable energy, fostering
innovation, attracting investment, and promoting inclusivity, the region can build an
energy system that meets the demands of the present while safeguarding the future.
Through these efforts, Southeast Asia is not only contributing to global climate goals
but also shaping a cleaner, more resilient, and prosperous path forward.

Role of Policy, Innovation, and Collaboration

As Southeast Asia seeks a sustainable energy future, the roles of policy, innovation,
and collaboration are more crucial than ever. The region’s commitment to clean
energy goals requires cohesive and bold policy measures, advancements in
technology, and robust partnerships. Together, these pillars form the foundation for
an energy transition that is affordable, resilient, and inclusive.

Policy Alignment: Setting the Path for a Clean Energy Future

Policy frameworks are the backbone of a successful energy transition. In Southeast
Asia, establishing clear, consistent, and supportive policies is essential to create an
enabling environment for renewable energy deployment, energy efficiency, and
emissions reductions. National governments have already begun implementing
measures such as renewable energy targets, carbon pricing, and incentives for
green investments, but a unified and comprehensive policy approach across the
region is needed to maximize impact.

Subsidy reforms, for instance, play a critical role in this transition. Reducing fossil
fuel subsidies and redirecting resources toward renewables can level the playing
field, allowing clean energy to thrive. Additionally, policies that streamline permitting
processes, establish grid standards, and incentivize research and development
(R&D) in clean technology can help accelerate progress. With these aligned policies,
Southeast Asia can make clean energy more competitive, attract investment, and
promote a sustainable economy.
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Innovation: Driving Technological and Financial Advances

Innovation is the catalyst for an effective energy transition. Advances in
technology—such as improved battery storage, smart grid solutions, and affordable
solar and wind power—are essential to address the challenges of integrating
renewable energy into the grid, managing variable power supply, and reducing
emissions from energy-intensive industries. Southeast Asia, with its growing pool of
talent and resources, has the potential to become a hub for clean energy innovation.

Additionally, innovative financial solutions are needed to mobilize capital for
renewable projects, grid modernization, and energy efficiency measures. Green
bonds, public-private partnerships, and venture capital funding for clean energy
startups are examples of financing mechanisms that can unlock substantial
resources for the energy sector. With a focus on innovation, Southeast Asia can
overcome cost and infrastructure barriers, making clean energy accessible and
affordable for all.

Regional Collaboration: Building Strength through Unity

The complexities of the clean energy transition demand collective action, making
regional collaboration essential for success. Southeast Asia’s interconnected
economies, shared resources, and common environmental challenges mean that
cooperation can multiply benefits across borders. Through regional initiatives like the
ASEAN Power Grid (APG) and the ASEAN Plan of Action for Energy Cooperation
(APAEC), Southeast Asia can strengthen energy security, stabilize costs, and
increase the deployment of renewables.

An integrated regional grid, for instance, enables countries to share renewable
energy resources, smoothing out the variability of wind and solar power and creating
a more resilient energy system. Collaboration can also support the development of
shared infrastructure for critical minerals, regional energy standards, and
cross-border climate financing. By working together, Southeast Asian countries can
reduce costs, enhance energy resilience, and create a stronger, unified front for
climate action.

A Call to Action: Forging a Sustainable Energy Pathway

Southeast Asia’s journey to a sustainable energy future requires a unified
commitment to policy reform, technological advancement, and regional cooperation.
Governments, industry leaders, investors, and communities must align their efforts to
create a robust energy system that is environmentally responsible, economically
viable, and socially inclusive. This transition is not only essential for Southeast Asia’s
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climate goals but also for its long-term economic growth, energy security, and public
health.

The stakes are high, but the rewards of a clean energy future are even greater. With
coordinated policies, a culture of innovation, and strengthened regional partnerships,
Southeast Asia has the tools to build an energy system that meets the needs of
today without compromising the well-being of future generations. This commitment
will position the region as a leader in the global clean energy movement, setting an
example for other emerging economies.

In summary, the path to a sustainable energy future in Southeast Asia hinges on the
pillars of policy, innovation, and collaboration. By aligning efforts across these areas,
the region can achieve an affordable, sustainable energy future that benefits its
people, environment, and economy. Southeast Asia’s vision for clean energy is
within reach—together, with unified action and a shared commitment, a brighter,
cleaner future is possible.
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Glossary of Key Terms

ASEAN Plan of Action for A framework set by ASEAN nations to promote energy security,

Energy Cooperation (APAEC) | integration, and sustainable energy transitions within Southeast
Asia.

ASEAN Power Grid (APG) A regional initiative aimed at integrating Southeast Asian power

grids to enhance energy security, reduce costs, and enable
renewable energy sharing.

Battery Storage Technology that stores electricity for later use, essential for
managing renewable energy variability.

Carbon Capture and Storage A technology that captures carbon dioxide emissions from
(CCS) sources like power plants and stores it underground to prevent it
from entering the atmosphere.

Carbon Offset A reduction in greenhouse gases achieved by funding
environmental projects to compensate for emissions produced
elsewhere.

Carbon Pricing A mechanism to charge emitters for carbon emissions, through
carbon taxes or cap-and-trade systems, incentivizing emission
reductions.

Circular Economy An economic model aimed at reducing waste and maximizing
resource use through recycling, reuse, and sustainable design.

Clean Energy Transition The process of shifting from fossil fuel-based energy systems to
renewable, low-emission sources like solar, wind, and
geothermal.

Climate Finance Funding from various sources to support climate change
mitigation and adaptation projects.

COP28 The 28th Conference of the Parties to the United Nations
Framework Convention on Climate Change (UNFCCC), where
nations discuss and set global climate action goals, including
renewable capacity commitments.

Critical Minerals Minerals essential for clean energy technologies, such as nickel,
cobalt, and rare earth elements, used in batteries and solar
panels.

Decarbonization Reducing or eliminating carbon dioxide emissions, often by

transitioning to renewable energy sources.

Decentralized Energy Energy produced close to where it’'s used, often through
smaller-scale renewable sources, rather than at large centralized
power plants.

Demand Response Programs allowing consumers to adjust electricity usage during
peak demand times, balancing supply and demand on the grid.

Electric Mobility (E-Mobility) Use of electric vehicles (EVs) for transportation, including cars,
motorcycles, and public transport, reducing fossil fuel reliance.
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Electrolysis

A process that uses electricity to split water into hydrogen and
oxygen, producing green hydrogen if renewable energy powers
it.

Energy Efficiency

Using less energy to perform the same task, reducing overall
consumption and emissions.

Energy Security

The availability of reliable and affordable energy, crucial for
economic stability, especially in import-dependent regions.

Environmental, Social, and
Governance (ESG) Criteria

Standards for evaluating a company’s sustainability practices,
including environmental impact, social responsibility, and
governance.

Feed-in Tariff

A policy that guarantees payments to renewable energy
producers for the electricity they generate, encouraging
investment.

Fossil Fuel Subsidies

Financial support provided by governments to lower the cost of
fossil fuels, often making them cheaper than renewable energy
and delaying the clean energy transition.

Geothermal Energy

Renewable energy derived from Earth’s natural heat, used for
electricity generation and heating.

Green Bonds

Bonds issued to finance environmentally beneficial projects like
renewable energy and clean infrastructure, backed by
governments or institutions.

Green Hydrogen

Hydrogen produced with renewable energy, offering a clean fuel
for sectors that are hard to decarbonize.

Grid Integration

Connecting renewable energy sources to the power grid to
ensure stability and reliability.

Hydrogen Fuel

A clean fuel used in industries, transportation, and power
generation; green hydrogen is produced with renewable energy,
emitting no carbon.

Hydropower

Renewable energy generated by harnessing the energy from
flowing or falling water, such as rivers or dams, commonly used
in Southeast Asia.

Just Transition

A framework ensuring that the shift to a low-carbon economy is
fair, supporting workers and communities affected by the decline
of fossil fuels.

Methane Abatement

Efforts to reduce methane emissions, especially in agriculture
and fossil fuel industries, through technology and regulation.

Microgrid

A local, independent energy system that can operate with or
without connection to the main power grid, often used in remote
areas.

Power System Flexibility

The ability of an electricity system to adapt to changes in
electricity demand and supply, especially important for integrating
variable renewable sources like solar and wind.

Public-Private Partnership
(PPP)

Collaborations between public and private sectors to finance and
operate projects like renewable energy infrastructure.
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Regional Grid Integration

The process of connecting electricity grids across neighboring
countries to allow for efficient sharing of energy resources,
particularly renewables, across borders.

Renewable Capacity

The maximum output of renewable energy that can be generated
by an energy source or set of sources at a given time, a key
measure for scaling up clean energy systems.

Renewable Energy

Energy from natural sources like solar, wind, geothermal, and
hydro, which produce minimal emissions.

Renewable Microgrid

A small, independent power system powered mainly by
renewables, providing reliable energy in remote areas.

Smart Grid

An advanced electricity network that uses digital tech to monitor
and manage energy flow, facilitating renewable integration.

Solar Photovoltaic (PV)
Systems

Technology that converts sunlight directly into electricity using
solar cells, widely used in residential, commercial, and
large-scale installations across Southeast Asia.

Sustainable Development
Goals (SDGs)

United Nations goals to address global challenges by 2030,
including clean energy, economic growth, and environmental
protection.

Sustainable Mining

Mining practices prioritizing environmental protection, fair labor,
and community engagement to reduce ecological and social
impact.

Total Cost of Ownership (TCO)

The overall cost of owning and operating an asset, such as an
electric vehicle, including purchase price, maintenance, and fuel,
often lower for EVs than traditional vehicles in certain markets.

Transmission Infrastructure

The high-voltage network that transports electricity from
generation sources to distribution systems and consumers,
essential for integrating renewables.

Untapped Geothermal
Potential

Geothermal energy resources that exist but are not yet fully
developed or utilized, offering potential for baseload power
generation and grid stability.

Variable Renewable Energy
(VRE)

Renewable energy sources like solar and wind that produce
electricity intermittently, requiring strategies for reliable grid
integration.

Venture Capital

Investment provided to startups and emerging companies, often
in innovative sectors like renewable energy, to support their
development and growth.

Zero Emissions

Achieving no net greenhouse gas emissions by eliminating or
offsetting emissions through methods like carbon capture or
renewable energy use.

Zero-Emission Vehicle (ZEV)

A vehicle that emits no pollutants from its tailpipe, including
electric and hydrogen fuel cell vehicles, key to reducing transport
sector emissions.
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