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Forewords

The ASEAN Centre for Energy (ACE) plays a crucial role as a regional knowledge hub and think tank, providing
ASEAN Member States (AMS) with insights into current and future energy trends. Recognising the importance
of investment in driving sustainable development, the ASEAN Energy Investment (AEl) Report offers
comprehensive updates that not only highlight investment trends in the region but also address barriers and
provide recommendations for overcoming challenges.

Whilst the global foreign direct investment (FDI) flows declined, even after recovering from the pandemic,
ASEAN showed the region’s resiliency through an increase in FDI of more than 17% in 2022, reaching USD 224
billion. As one of the largest economies in the world, driven by a transition toward service and industry, the
energy sector plays a key role in maintaining this trend. The innovation and adoption of emerging technologies
offer solutions to meet future energy demands in a sustainable, affordable, and resilient manner, reshaping the
investment landscape of the energy sector.

However, challenges in financing ASEAN’s energy transition remain. Currently, around 57% of energy projects
are financed through commercial banks, signalling the region’s limited ability to diversify its funding sources.
This is also due to the high upfront capital needed, making debt financing a primary source of financing, whilst
the capital market remains underutilised. Yet, ASEAN has shown notable growth in green bond issuance over
the past few years. Along with that, a few AMS also show growing domestic capital market figures, with more
than 50% of capital for energy infrastructure sourced domestically.

Given the limited public funds available for financing the energy transition, partnerships with other countries
and international organisations are essential not only to reduce the investment gap but also to provide financial
aid to support AMS achieve their national and regional energy goals toward carbon neutrality. Approximately
17% of funding for energy infrastructure comes from multilateral and bilateral debt, reflecting the vital role of
international partnerships in addressing financing hurdles. Furthermore, the public sector could amplify its role
by pushing for clear incentives and regulatory support, which has been proven to affect investment decisions
in the region. The perceived risk by private investors in ASEAN energy investment needs to be mitigated not only
with a well-designed policy package but also by addressing the manner in which stakeholders are engaged.

The AEI 2024 Report highlights the importance of improving the legal and institutional framework and creating
financial instruments that accelerate energy investment opportunities. This report reflects ACE’s commitment
to supporting the AMS in their journey toward clean energy. It is aligned with the ASEAN Plan of Action for Energy
Cooperation (APAEC) 2021-2025, especially the Regional Energy Policy and Planning (REPP) programme area. By
working together, we can achieve our shared goals of a just and inclusive energy transition through collaborative
and innovative strategies across the ASEAN region.

Iwould like to express my profound thanks for the ACE team’s efforts and our partner’s support. | hope thisreport
will act as a vital reference for stakeholders, and a guide for policymakers and decision-makers in creating
holistic and supportive regulations for ASEAN energy investment.

Beni Suryadi

Acting Executive Director, ACE
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Executive Summary

ASEAN has experienced remarkable economic growth in recent years, and
demonstrated a swift recovery from the COVID-19 pandemic. Strong GDP growth
in the region has attracted foreign investors, leading to increased Foreign Direct
Investment (FDI) inflows, even amid a global post-pandemic decline. Whilst ASEAN
offers appealing investment opportunities, it still faces complex investment risks,
particularly in renewable energy projects. The region’s steady socio-economic growth
signals a transformative expansion in its energy sector, attracting potential investment
opportunities across various aspects of energy supply and demand.

ASEAN’sTotalFinalEnergy Consumption (TFEC)is projectedtoreach approximately
735 Mtoe by 2050, or nearly a 69% increase relative to 2023 levels. This is primarily

h due to energy-intensive activities, such as manufacturing and transportation. Recovery
of economic activities following the COVID-19 pandemic, coupled with ambitious
renewable energy targets and policy measures aimed at enhancing energy efficiency,
will affect a surge in demand in key sectors, including residential, transportation, and
heavy industry.

ASEAN’s Total Primary Energy Supply (TPES) is projected to increase significantly,

e with fossil fuels continuing to play a major role. The region is set to achieve a 23%

' share of renewable energy in its energy mix, particularly through solar, wind, and

ale e hydropower. This transition, supported by favourable policies and declining technology

costs, will require substantial investments in renewable technologies, particularly in
modernising infrastructure.

ASEAN’s power sector presents compelling investment opportunities in both
installed capacity and power generation, with a focus on expanding renewable energy
capacity, upgrading grid infrastructure, and integrating advanced technologies. As of
2021, ASEAN'’s installed capacity was 315 GW, with fossil fuels accounting for 66%
of the total. Looking ahead, the region’s installed capacity is projected to more than
triple, reaching 1,047 GW by 2050. This growth will be driven by a strong shift towards
renewable energy sources, particularly solar PV and wind, supported by declining
technology costs and favourable government policies. Consequently, ASEAN will
require increased financing to transition toward clean energy in the long term.

Financial instruments for the energy sector in ASEAN are predominantly driven by
a public investment, with a growing share of private investment. A key factor influencing

private sector investment in the energy sector is the capital cost, which reflects the
expected rate of return on investment. A higher rate of return is typically associated
with a lower perceived risk of energy projects. However, most developing countries,
including those in ASEAN, face challenges in reducing perceived risks. Therefore,
lowering and mitigating the risks perceived by the private sector in ASEAN energy
projects will be crucial.

The region employs common blended financial products used in the energy sector.
This includes concessional loan schemes, guarantees or risk-sharing facilities,
and concessional equity. Current energy investment in the AMS is composed of
roughly 60% in commercial debt. Bilateral and multilateral debt account for nearly
18% of the total financial instruments in ASEAN. Grants and guarantees account for
the smallest portion of total energy investment in AMS. Another alternative blended
funding resource is green bonds. Although the issuance of green bonds has been
limited, there has been notable growth in this area over the past few years.

ASEAN Energy Investment 2024



Mitigating the perceived risk level in energy investment in ASEAN would require a
regulatory framework aligned with government priorities and direction. The AMS
have addressed fundamental issues in their institutional and regulatory frameworks
across three key areas: legal framework, planning, and counterparty risk. Except for
Myanmar’s counterparty risk and Cambodia’s planning policy, the AMS generally
achieves medium to high scores in these areas, indicating that most have established
appropriate regulations for renewable energy investments.

In policy aspects of investment challenges, ASEAN has diverse regulatory
environments that can hinder investors from funding an energy project. To address
this, the region has recently developed an overarching guide for the AMS, called the
ASEAN Taxonomy for Sustainable Finance, to facilitate the assessment of sustainable
activities and attract investment. However, its dependency on fossil fuels in the region
remains, as governments still allocate budget items for electricity, oil, gas, and coal
subsidies.

Financing remains a significant obstacle for ASEAN, as the capital market is not yet
fully developed, a situation worsened by the region’s high debt related to emerging
technologies. The ASEAN investment market is fragmented, leading to inefficiencies,
higher costs, and slowing down regional collaboration efforts such as the ASEAN Power
Grid and Trans-ASEAN Gas Pipeline. The immaturity of clean energy technologies,
which results in higher upfront costs, presents risks for private investors and continues
to be achallenge for ASEAN in attracting private investment. Although ASEAN countries
have made considerable efforts to enable supportive policies through incentives and
carbon markets to encourage investment in clean technologies, the overall business
environment has seen little improvement.

The Report also provides two country deep dives which present different economic,
energy, and investment landscapes. The Indonesian energy investment landscape
is largely financed by commercial banks (49%), followed by bilateral debt (39%).
Only a small portion is financed by equity (12%). On the other hand, Lao PDR
energy investment is largely financed by commercial banks (35.4%), equity (28%),
and multilateral debt (23.2%). The remainder is financed by bilateral debt (12.5%). It
is not surprising to see equity and multilateral debt account for a larger portion in Lao
PDR, than in Indonesia.

Lao PDR implemented the specific supporting policy under the Renewable Energy
Fund, which allows the investor to borrow from the commercial banks. Most of the
commercial banking and equity for energy investment in Lao PDR are from Thailand.
The country applied the use of equity for a specific energy project, the Monsoon
Wind Power Project, and also implemented several incentives for specific sectors,
land use, and zones to accelerate the investment opportunities for some key energy
sector priorities.

Indonesia and Lao PDR have both implemented tax and duty exemptions to attract
more investment in the energy sector. The structure of the energy investment
landscape is affected significantly by both the financial market structure and the
designed supporting policies for energy investment.

Executive Summary



CHAPTER 1
Introduction




Economic Background of ASEAN Member States

The Association of Southeast Asian Nations (ASEAN) is home to the world’s largest growing economies. In the
last ten years, the region maintained about 5% annual GDP growth until 2020 (Figure 1.1). Although in 2020,
the ASEAN Member States (AMS) experienced a significant decrease in GDP due to the COVID-19 pandemic,
they managed to recover and bounce back in 2021. Through governments’ pertinent fiscal and monetary
policies, the region gained almost the same total GDP as before the pandemic [1]. ASEAN achieved a 4.1%
economic growth rate in 2023, higher compared to most developed countries, with a projected increase to
4.6% and 4.7% in 2024 and 2025, respectively. With a robust environment for development growth, ASEAN
is one of the most dynamic and rapidly expanding regions in the global economy.

Figure 1.1 GDP of ASEAN Member States 2013-2022
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At the national level, each of the AMS had different trends, in terms of economic growth. Indonesia, Thailand,
and Lao PDR experienced an increase in the 2022 GDP through rising exports [2]. Indonesia has abundant
natural resources and has the 4™ largest population in the world, which offers a large consumer market.
Malaysia and the Philippines continued their domestic consumption and household spending, increasing
the GDP in 2022 by 7% and 8%, respectively.

Not all AMS had significant economic development after the COVID-19 pandemic. After showing a negative
growth rate, Myanmar experienced a 2% increase in GDP in 2022 from 2021, and is projected to continue
rising through the energy and mineral sector. For Singapore, GDP remained stagnant between 2021 and
2022, potentially due to a weak trade sector. On the other hand, Brunei Darussalam was the only country
to experience negative growth of about -1.5% and -1.6% of GDP, in the years 2021 and 2022 respectively.
Nevertheless, Singapore and Brunei Darussalam maintained their top positions in ASEAN, in terms of total
GDP per capita in 2022.

TASEAN in this report refers to 10 member states: Brunei Darussalam, Cambodia, Indonesia, Lao PDR, Malaysia, Myanmar, Philippines,

Singapore, Thailand, Vietnam.
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Sectoral Contributor in Enhancing Economic Structure

The transition towards service and industry economies helps the region’s GDP growth. The ASEAN
economy is led by the service sector, which is the highest contributor to GDP. After plummeting in 2021, this
sector bounced backin 2022 (Figure 1.2), due to AMS tourism activity, as countries opened their borders and
rebuilt theireconomies. In the pastfew years, the service sector has been heavily influenced by digitalisation,
particularly in Singapore, Malaysia, and Indonesia, due to its positive impact on the finance, education,
and government sectors [3]. Lao PDR is also projected to experience economic growth through exports and
logistic services, along with Cambodia, which is expected to be the region’s logistics hub [4].

Figure 1.2 Structural Economy of ASEAN 2013-2022
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As for the industrial economy, a significant contributing factor has been foreign direct investment (FDI)
in the manufacturing and energy industries in several of the AMS. Industrial activities in ASEAN peaked in
2019, covering the high demand for electricity, gas, and water supply [5]. Manufacturing industries, mainly
electronics, are expected to grow in the coming year, catering to expanding demand from the rising consumer
class in Indonesia and the Philippines [6]. However, the countries’ political environments, along with
COVID-19, slowed recovery in manufacturing exports, which had nearly come to a halt. From 2020 to 2022,
Myanmar still had a negative 5% growth rate in the industrial economy. Brunei Darussalam was another of
the AMS whose GDP in the industrial sector has not yet recovered. Nonetheless, the overall 2022 GDP for
industry in ASEAN has exceeded pre-pandemic levels.

Industrial activities are expanding into their life cycle, in terms of scale. As electric vehicles (EVs) become
more prevalent in the region, Indonesia aims to manufacture its own EV batteries with local resources,
contributing to GDP through investments in the industry in 2021 [7]. The textile industry, a major contributor

to Myanmar’s GDP, expanded to focus on its domestic supply chain [8].
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Foreign Direct Investment to Drive Economic Growth

Foreign Direct Investment (FDI) drives the region’s economic growth, reflecting the AMS’ developing market.
Whilst the global FDI flows declined, even after recovering from the pandemic, ASEAN showed the region’s
resiliency through an increase in FDI of more than 17% in 2022, reaching USD 224 billion [9]. Malaysia and
Vietnam are quickly growing industrial markets that present significant opportunities for foreign investors.
Both countries experienced anotable rebound in FDI flows from 2021 t0 2022, with 41% and 14%, respectively.
Thailand is also becoming an investment hub in the region, attracting funds primarily in the industrial sector.

Despite the growing FDI inflows in the region, the gaps between the FDI received in Singapore and the other
AMS are significant. In 2022, Singapore received over USD 141 billion in FDI, whilst Indonesia, with the
second-highest FDI inflow, recorded USD 22 billion. The Singapore number is aligned with its credit rating,
which is the highest across ASEAN (Table 1.1).

Table 1.1 ASEAN Member States’ Credit Ratings by Agency

| county | S8 | Moodys | TradingEconomy (T
NR NR

Brunei Darussalam NR

Cambodia NR B2 30
Indonesia BBB Baa2 60
Lao PDR NR Caa3 15
Malaysia A- A3 68
Myanmar NR NR NR
Philippines BBB+ Baa2 61
Singapore AAA Aaa 98
Thailand BBB+ Baa1 65
Vietnam BB+ Ba2 46

Source: ACE compilation from TE [10]. Notes: NR means Not Reported, AAA is the highest rate in S&P, Aaa is the
highest rate in Moody’s, and 100 is the highest rate in TE. A higher credit rate means a better investment environment.

Credit ratings are a crucial factor in assessing the risk level of investing in a country. A good credit rating
is vital for ensuring a country’s stability, attracting foreign investors, and securing funding for large-scale
projects. Apart from Singapore, the AMS generally have low to medium credit ratings, highlighting the need
for partnerships to secure financial assistance for funding projects.

Giventhevaryingcreditratings across ASEAN, which influence investment attractiveness andrisk perception,
the region’s focus on innovation—particularly in sustainable development and green technologies—plays
an important role in supporting ASEAN’s economic growth, with USD 34 billion allocated to research and
development in 2020 [11]. The ecosystem for regional startups is improving, with early-stage companies
expanding their businesses through cross-border mergers and acquisitions and greenfield investments (i.e.,
establishing operations in foreign countries). The region has supported collaboration and investment through
the ASEAN Business Advisory Council, reducing market barriers and standardising regulations across the
region. Current investment in ASEAN is focused on innovation related to sustainable development, green
energy, and technologies such as smart cities and electric vehicles (EVs), particularly to move towards low-

carbon economies.
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The Role of Energy Investment in ASEAN Energy Landscape

The growth in ASEAN markets has resulted in increasing energy demand. Ensuring stable and affordable
energy will be vital to economic growth, whilst addressing energy-related emissions. ASEAN’s commitment
to addressing energy security and sustainability presents opportunities for energy investment, both
for demand and supply sectors, as well as fossil fuels and renewable energy. Numerous energy projects
have been planned and undertaken throughout the AMS, not only at the national level but also in regional
implementation, such as the ASEAN Power Grid (APG).

Heightened energy demand will threaten the region’s energy security if financing is not optimised. It is
projected that the amount of USD 1,070 billion in power sector investment will be required from 2021 to
2050, to meet the threefold growth in energy demand, without any policy intervention. By implementing the
national and regional policies listed in the ASEAN Plan of Action for Energy Cooperation (APAEC) 2016-2025
Phase II: 2021-2025, the required investment could be reduced to USD 726 billion, to reach regional targets
and align with the APG plans [12].

Continuous investment support is essential to ensure the economic viability of clean technologies.
Specifically, renewable energy will necessitate an annual investment of USD 27 billion in the region to
meet the APAEC targets by 2025 [13]. However, from 2016 to 2021, only around USD 8 billion per year was
invested in renewables. Additionally, the total investment gap for renewable energy is estimated at USD 95.5
billion from 2021 to 2030. Under the ASEAN Carbon Neutrality Strategy, the region may require total green
investments across all sectors amounting to approximately USD 3.7 trillion to USD 6.7 trillion [14]. With this
level of investment, international partners have a significant opportunity to expand existing collaborations
through various schemes, including human resources and technical assistance. In particular, countries
with low credit ratings will need global partnerships to continue attracting foreign investments to ASEAN to
finance their climate and energy transitions.

This AEI 2024 report provides a full update on the energy investment status in ASEAN. Chapter 1 presents
an overview of the AMS economic background. Chapter 2 shows the trends and opportunities of energy
investment in ASEAN, covering energy demand, electricity, and fuel supply. Chapter 3 examines the
investment challenges in ASEAN to achieve the energy targets. Challenges involve policy and regulatory
environment, market and financing, infrastructure and technological capabilities, as well as environmental

and social concerns.

Chapter 4 reviews the available financial instruments used to finance the energy sector in ASEAN. Mitigating
the perceived risk level in energy financing in ASEAN would require regulatory frameworks aligned with
government priorities and direction. Therefore, Chapter 5 addresses fundamentalissues in AMS institutional
and regulatory frameworks across three key areas: legal framework, planning, and counterparty risk. The
financialinstruments and supporting policies laid outin these two chapters answer the challenges discussed
in Chapter 3.

Chapter 6 represents two interesting cases on the energy investment landscape in ASEAN (Indonesia and
Lao PDR). Each country presents different economic, energy, and investment landscapes. This section
also showcases some best practices from other regions (China, Denmark, and the United Kingdom). The

concluding Chapter 7 considers policy recommendations and implications.
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Total Energy Demand

Rapid population growth, coupled with urbanisation and economic development, represented by the
GDP per capita growth across the ASEAN region has triggered a significant increase in Total Final Energy
Consumption (TFEC). The trend will continue to increase through 2050, due to the demand for energy-
intensive activities, such as manufacturing and transportation, along with the improving standards of living
in urban areas, thereby amplifying overall energy consumption.

The COVID-19 pandemic had a substantial effect on energy consumption across the ASEAN region. The
TFEC dipped by around 7% in the year 2020, as compared to 2019 (Figure 2.1). This consumption drop was
particularly driven by the economic slowdown, lockdowns, and travel restrictions, which largely impacted
major energy-intensive sectors, including industrial activity and transportation. The contraction of energy
demand was evident in industries heavily reliant on oil and coal in their main production activities, as many

of them temporarily operated at reduced capacity.

Figure 2.1 Total Final Energy Consumption by Fuel in ASEAN 2005-2050
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Looking ahead, ASEAN’s energy demand is projected to reach 746.2 Mtoe, approximately 73% higher than
the 2023 level, taking into account renewable energy targets, energy efficiency goals, technology adoption,
policy and regulatory measures, and economic and demographic factors. Since 2021, the trend in energy
demand has shown a steady recovery, highlighting the resilience of ASEAN economies and their ability
to rebound from global disruptions. The increase in energy consumption aligns with the resumption of
economic activities following the easing of restrictions. The recovery period is characterised by a return to
pre-pandemic energy demand levels, followed by continued growth.

ASEAN’s evolving energy landscape is marked by a gradual shift from traditional biomass and fossil fuels to
cleaner energy sources. Despite steady growth in coal and oil projections, the data indicate a faster rise in
electricity consumption, suggesting an accelerated transition towards more sustainable energy sources.
This trend reflects the AMS Target Scenario (ATS) for achieving their energy sustainability objectives by 2050.
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Sectoral Energy Demand

The energy demand projection for ASEAN will continue to grow across various sectors, each influenced by
the variability of key factors and necessitating considerable investments to fulfil future consumption. The
rapid growth of digital technology penetration and smart energy system integration will greatly influence
energy management practices across all sectors, offering opportunities for more efficient energy use [15].

Within the “Agriculture and Others” sector, the share will remain low until 2050, with a steady share of
TFEC (Figure 2.2). Policies like the Green Growth Strategy and Bioeconomy Transformation Programme in
Thailand, Vietnam, Lao PDR, and Malaysia will support the practice of sustainable farming activities [16],
[17]. Therefore, investments in modern agricultural technologies and practices are imperative for achieving
these goals, ensuring food security, and environmental sustainability in maintaining future regional energy
demand.

Figure 2.2 Total Final Energy Consumption Share by Sector in ASEAN 2005-2050
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The commercial sector accounts for minor shares of the overall TFEC. The commercial sector’s proportion
remains relatively stable (6-8%), indicating the growth of services and retail industries. Higher energy use in
offices, retail spaces, and other commercial establishments is led by the expansion of urban areas. Several
of the AMS with high urbanisation rates, such as Thailand and Malaysia, will consume more energy in the
commercial sector because their major economic growth is underpinned by service industries. Additionally,
Cambodia’s Renewable Energy Master Plan underscores the importance of energy efficiency in commercial
buildings, whilst Lao PDR’s Energy Policy 2030 advocates for increased use of renewable energy in the
commercial sector [18], [19]. Moreover, the increasing use of cooling systems, driven by rising temperatures
and improved living standards, contributes significantly to energy demand in commercial buildings.
Enhancing energy efficiency to manage energy demand in commercial buildings in urban areas should be
taken into account [20].
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The industrial sector is predicted to use a significant amount of energy because some countries are actively
expanding their manufacturing and processing activities [21]. The demand for products from energy-intensive
industries, including petrochemicals, steel, and electronics manufacturing, has been the main contributing
factor to energy usage. There is also a growing trend towards the use of renewable energy sources, such
as solar and biomass, in industrial processes to reduce carbon footprints and comply with international
standards [22]. Due to rapid industrialisation and urbanisation Indonesia, as the largest economy in ASEAN,
will see a substantial rise in industrial energy consumption, growing from 44% in 2023 to 52% by 2050.
Required investments in this sector will cover the modernisation of industrial facilities, adopting energy-
efficient technologies, and integrating RE sources into industrial operations.

The transportation sector consistently holds the second largest share of TFEC in the ASEAN region amounting
to one-third of the sectoral share in 2023, although its proportion slightly decreases by 2% towards 2050. The
energy demand growth in this sectoris mainly driven by economic growth and rising mobility demands, which
influence the trend in vehicle ownership and the development of public transportation networks. One of the
key drivers is electric vehicle (EV) penetration. The ASEAN EV market will rise to USD 2.7 billion by 2027, more
than four times that of the 2021 market [23]. The growing expansion of EVs will promote investments in EV
facilities, including charging stations and upgrades to the public transportation systems, to accommodate
emerging urban communities. The region’s push toward EVs is also driven by international commitments to
reduce greenhouse gas emissions, with several countries setting ambitious targets for carbon neutrality [24].
Government regulations promote incentives for industry and consumers to expand EV market penetration,
whilst also encouraging EV car manufacturers, particularly Chinese companies, to establish factories or
assembly plants in ASEAN.

The residential sector’s share of TFEC shows a gradual decline over time, influenced by advancements in
energy efficiency and the adoption of energy-saving technologies. An improvement in standards of living
and lifestyles, supported by expanding access to gas and rigorous electrification programmes, will drive
increasing consumption until 2050. The growing middle class in ASEAN is expected to drive demand for
modern energy services, including air conditioning and other electric appliances [15]. In addition, several of
the AMS will deploy clean cooking programmes, by promoting a shift from traditional biomass and carbon-
intensive cooking fuels, to increasing use of biogas and electricity. Myanmar has targeted the distribution
of 260,000 energy-efficient cooking stoves between 2016-2031, and reduced the use of traditional biomass
by 5%, whilst Lao PDR has set the goal of increasing biogas use in 50,000 households by 2025 [25]. Notable
policies have setbiofueluse, with 5% biodieseland 10% bioethanolblendingtargets by 2040 in the Philippines
and 50% in Indonesia by 2050. This will further add to the demand for bioenergy in the future. Furthermore,
modern appliances, lighting, heating, and cooling will be more accessible, causing surges in electricity
consumption [26], [27]. The use of distributed energy resources, such as rooftop solar panels, is expected
to increase, providing households with a means to generate their own electricity and reduce dependency
on the grid [20]. This trend will be particularly prevalent in countries where economic development and
urbanisation are rapidly transforming rural areas, notably in Vietham and the Philippines. The region will
require investments focusing on expanding grid facilities to balance household energy demand, promoting
energy-efficient electronics and increasing the use of roof-mounted solar photovoltaic (PV) installations.
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Energy Supply

ASEAN’s energy supply has grown significantly. The total primary energy supply (TPES) is projected toincrease
from 421.9 Mtoe in 2005, to a forecasted 1,219.5 Mtoe by 2050, following the national targets (Figure 2.3).
The COVID-19 pandemic led to a minor dip in TPES, dropping from 693.2 Mtoe in 2010, to 653.4 Mtoe in
2020 and 2021. However, there was a strong recovery in 2022, with TPES rising to 698.1 Mtoe. This resilience
underscores the region’s capacity to rebound in energy supply as economies recover.

Figure 2.3 Total Primary Energy Supply by Fuel in ASEAN 2005-2050
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The current energy supply in ASEAN is characterised by fossil fuels, renewables, and emerging technologies.
Fossil fuels—particularly oil, coal, and natural gas—continue to dominate the energy supply, although
their shares have evolved. Oil has shown consistent growth and remains a critical energy source. Coal’s
share continues to increase until nearly 2030 before stabilising, reflecting ongoing usage in countries like
Indonesia and the Philippines, where electricity generation is heavily dependent on coal-fired power plants
[28]. Natural gas has gained importance, particularly post-2020, driven by its lower emissions compared to

coal, and its role in power generation and industry, notably in Malaysia and Thailand [29].

Renewable energy share of future energy supply is expected to resemble the fossil fuels trend. Solar and wind
energy have displayed substantial growth since 2020, driven by increased investments and adoption across
the region. Geothermal energy and hydropower maintain steady growth, whilst nuclear energy is expected to
enter the mix post-2030, albeit cautiously. Biomass and other traditional energy sources are anticipated to
decline as the region shifts toward more modern and efficient technologies, reflecting the broader adoption
of cleaner solutions in response to electrification across residential and commercial sectors.
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Installed Power Capacity

ASEAN’s power sector is defined by a diversified energy mix and differing degrees of infrastructural
development across its member states. The region’s installed power capacity was 315 GW in 2022, with
fossil fuels accounting for 66% of the total generation share (Figure 2.4). Forecasting the evolving landscape
with national policies, the overall installed capacity is estimated to grow substantially to 1,115 GW by 2050.
This rising trend is primarily fuelled by renewable energy sources, particularly solar PV and wind technology,
revealing significant expansion, especially post-2030.

Figure 2.4 Installed Capacity in ASEAN 2005-2050

1,200 5 70%
Historical : Projection
: 0
1,000 ! 60%
i 50%
800 i
5 . 40%
= : E—
3 o : =
! 30%
! [
400 i
: — - - 20%
200 - :
| 10%
0 - ' 0%

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

mmmm Coal m Oil mmm Natural Gas mmmm Hydro mmmm Geothermal

Solar PV . \\/ind I Bioenergy mmm Nuclear  ==@== RE Share

Source: ACE projection in AEO8’s ATS. Note: RE Share includes hydro, geothermal, solar PV, wind, bioenergy.

Hydropower and bioenergy maintain steady growth, underscoring their continued importance in the region’s
energy portfolio. Hydropower helps the region diversify its energy mix, especially in Lao PDR and Vietnam.
Geothermal and nuclear are forecasted to show modest increases, reflecting ongoing but cautious adoption

of these technologies.

Fossil fuels continue to contribute to the energy mix in installed capacity, although their relative share
decreases over the period. Coal, whilst maintaining a steady capacity, exhibits a smaller gigawatt share
than renewables, indicating a gradual shift toward cleaner energy sources. Natural gas remains a crucial
componentofthe energy mixuntil2050, givenits lower emissions compared to coal. Thailand, the Philippines,
and Vietnam have begun to promote more investments in Liquified Natural Gas (LNG) terminals in response
to the depletion of their domestic gas fields to anticipate growing energy demand [31].

Despite slower adoption rates, energy storage technologies, such as batteries and pumped hydro storage,
also emerge as a key component of the future energy mix, reaching 66.8 GW by 2050. It facilitates the
integration of variable renewable energy, and hedging against power intermittency by ensuring a stable
and reliable power supply. Investing in these technologies will ensure a stable electricity supply and help
stabilise the grid.
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Power Generation

The future of power generation in ASEAN will be heavily dependent on renewable energy. More than half
of total electricity will be generated from renewable energy sources by 2050, with solar, wind, and hydro
contributing 1,742 TWh, or 63% of the total share of the energy mix, exceeding the domination of fossil fuels
in 2005 and 2022 (Figure 2.5). Large increases in solar and wind power capabilities are anticipated, fuelled by
falling technology costs, and encouraged by government regulations. For example, with several large-scale
projects in process, Vietnam and Thailand are leading the region in the development of solar energy. Wind
energy is also expected to quickly grow, especially in offshore and coastal areas, with Vietham emerging as
a major player in this market.

Figure 2.5 Power Generation by Fuel in ASEAN
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The energy policies implemented across ASEAN will significantly influence the region’s green electricity
growth. Governments are introducing measures to promote renewable energy adoption, improve energy
efficiency, and attract investment in the energy sector. APAEC is one such strategic initiative aimed at
enhancing energy security and sustainability. National renewable energy targets and incentive programmes,
like feed-in tariffs (FiT) and tax rebates, are driving investment in renewable energy projects. Expanding the
energy supply will also require regulatory frameworks that liberalise the energy market and encourage private
sector participation. These initiatives create an environment conducive to investment and innovation in the

energy sector [32].

AMS are seeking to increase renewable energy generation investment by implementing regulations to
facilitate foreign investment in clean energy. The Philippines released a bold regulation that will allow full
foreign ownership of new renewable energy projects. More foreign investors may be attracted by this policy,
but it comes at the risk of losing renewable energy generation independence to the Philippine government.

Chapter 2: Trends and Opportunities



Grid Improvement

The power sector confronts some difficulties despite the renewables advancements. Concerns about
the quality of electricity and grid dependability stem from outdated infrastructure and poor maintenance,
causing frequent outages and voltage variations. These problems must be resolved to guarantee a steady
and dependable power supply throughout the region. Energy availability is still a major problem, especially
in rural and isolated parts of nations, where a sizable proportion of the population does not have access to
consistent energy [33], [34].

Upgrading grid infrastructure is essential to supporting the expected expansion of the electricity sector.
However, ASEAN is relatively lagging in attracting large-scale grid investment. Grid investments in the region
have halted, mainly driven by financial and regulatory-related issues [35]. Enhancing grid management
involves modernising existing transmission and distribution networks, implementing advanced metering
equipment, and integrating digital technologies.

Smartgridtechnologies have the potentialto significantlyimprove grid efficiency and reliability. These include
automated demand response, real-time grid monitoring, and advanced data analytics. Such technologies
enable greater energy efficiency, improved outage management, and better integration of renewable energy
sources. Singapore and Malaysia are leading the way in the adoption of smart grid technologies, intending to
enhance energy management and lower losses [36].

Encouraging regional grid interconnections, such as the APG and TAGP, will facilitate cross-border energy
trade and enhance regional energy security [13], [32]. The pooling of renewable energy resources will be
made easier by this integrated system, which will also increase overall grid stability. ASEAN is expected
to save up to USD 800 billion in decarbonisation costs, through a regional power grid and interconnected

hydrogen pipeline infrastructure [37].

It is also crucial to support regulatory efforts that liberalise the energy industry and foster competition
[15]. Peninsular Malaysia and Vietnam have partially adopted power sector market liberalisation, following
Singapore and the Philippines. These programmes offer the capital and know-how required to expand the
electricity sector, by encouraging private-sector involvement and luring foreign investment.

ASEAN requires approximately USD 1.5 trillion to satisfy the investment gap until 2030 [38]. Utility-scale
solar and wind power remains a prospective investment opportunity in ASEAN, with a potential investment
market of USD 18.1 billion. Personal solar generation, for residential and business use is another potential
opportunity in ASEAN, especially with expanding manufacturing and service industries. Solar self-generation
is estimated to have a potential value of USD 4.3 billion in ASEAN. Transmission lines and other electric

infrastructure are expected to reach a potential investment value of USD 29.3 billion.
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Costs of Renewable Energy

As technology advances and demand for cleaner energy sources increases, renewable energy (RE) is
expected to become cheaper than fossil fuels. In addition to the significant benefit of reducing carbon
emissions, greater adoption of RE could lead to substantial cost savings. RE was projected to save USD
520 billion in 2022 [39]. Despite high post-pandemic inflation, RE costs will continue to decline, becoming
more competitive compared to fossil fuels. The weighted average cost of utility-scale solar, onshore wind,
geothermal, and biogas has continued to fall. In 2022, the weighted global average cost of solar had fallen by
89%, to 0.049 kW/h, followed by concentrating solar power and onshore wind, which saw costs fall by 69%
from 2010’s levelised cost of energy (LCOE) [40]. The rising global fossil fuel prices will continue to make

renewables a lucrative investment opportunity.

Maturing technology and production, along with increasing utility-scale renewable power, have significantly
decreased the price of RE [41]. Solar alone has seen arapid drop in LCOE, the overall price of a power plant,
considering the cost of building and operating costs throughout the plant’s lifetime. Utility solar cost has
decreased by 89% in ten years, dropping from USD 359 in 2009, to the current USD 40 [42]. Onshore wind
has also been reduced by 70% in ten years, whilst the LCOE for a coal power plant remained roughly static
in the same period [43].

One significant factor in the lower cost of renewables and stagnant fossil fuel costs is the operating costs
associated with each technology. Running fossil-fuel plants requires fuel to operate, while RE generation
has zero fuel costs. As renewable energy deployment increases, the price will continue to decrease, causing
demand to rise. More profitability in this sector will lead to more innovation and competitiveness, further
driving down the price. Maturing technology increases generation efficiency in the RE sector, whilst fossil

fuel generation efficiency has likely been maximised over the years.

Solar has been undergoing a significant investment in ASEAN to accelerate the energy transition. Until 2030,
an investment of USD 156 billion is needed to increase 241 GW of capacity [30]. In recent years, solar LCOE
in Vietnam, Thailand, the Philippines, and Malaysia have surpassed coal-generation LCOE. With a solar cost
of 44 — 76 USD/MWh, competition in the market with a coal cost of 54 — 79 USD/MWh could make it easier
for solar to overpower new coal plants’ costs [44]. On the other hand, solar LCOE still ranges between 56
- 99 USD/MWh in Cambodia, Lao PDR, Myanmar, and Indonesia [44]. Although still higher than the cost of
existing coal, the solar LCOE is already cost-competitive with the new coal plants’ costs, with an LCOE of 72
USD/MWh.

New technological advancements stimulate the creation of a clean hydrogen market, especially when gas
prices are expected to increase. With the current price for gas fuel at USD 0.68/kg, hydrogen could emerge
as a solution for the hard-to-decarbonise sectors in the coming years [45]. Pilot hydrogen projects have
attracted interest in the region, along with a planned target to produce green hydrogen. Some countries,
such as Malaysia and Thailand, have even begun producing green hydrogen. A decrease in solar LCOE to
USD 20 makes the electricity costs for electrolysers cheaper, hence the cost of green hydrogen is predicted
to decrease in the coming year, reaching USD 1.1 to USD 2/kg by 2030 [46]. Currently, the most promising
green electricity comes from hydropower, with a cost of just USD 0.046/kWh across ASEAN, except for Brunei
Darussalam [45]. Through a direct support mechanism and partnerships, green hydrogen will promote

competitiveness and help to reduce emissions, whilst expanding a country’s energy mix.
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Critical Materials

Many critical minerals are vital for clean energy technologies, such as battery EVs and renewable energy
technologies. ASEAN dominates the global critical materials supply chain, and production is continuing its
upward trend. In 2020, the total production of five selected critical materials in ASEAN —nickel, tin, cobalt,
rare-earth element (REE), and copper—was 3.7 million metric tonnes. The amount grew to 4.3 million metric
tonnes in 2022. Moreover, nickel has become a primary material in ASEAN, since the region produces 60%
of global production in 2022, and is the most-used material for energy transition technologies. In 2020,
the ASEAN energy material consumption was valued at USD 179.1 trillion, with a 70% share of domestic
consumption. Amongst the AMS, Indonesia and the Philippines have an abundance of critical materials and
dominate global production (Figure 2.6) [47].

Figure 2.6 Share of Critical Materials Production in ASEAN 2020-2022
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Source: ACE calculations based on World Mining Data [48]

This large reserve has not been commercially utilised to its fullest potential. This is attributable to a lack
of overall mineral investment, due to a deficiency in geological data. The region only saw USD 200 million
invested in mineral exploration, with spending decreasing by 32%. To address this, some ASEAN countries
are attempting to attract foreign investors by easing regulations to expand geological data.

In spite of decreasing investment in mineral exploration, raw output is still increasing in ASEAN. Most of
ASEAN’s minerals, especially minerals for energy production, are exported primarily to China, in the form
of raw ore exports. Indonesia is attempting to increase the value of its mineral resources by banning the
export of raw minerals and expanding its capability to export value-added products, particularly with regard
to nickel. This policy also aims to downstream and further integrate Indonesia’s EV production industry. This
regulation has led the Philippines to become ASEAN’s largest nickel exporter.

ASEAN has anincreasing share of refinery capacity, especially in Indonesia, where the ban on raw ore exports
has fostered a rise in domestic refining expansion and additional capacity, through domestic and foreign
investments. China has been a significant source of refinery investment in Indonesia, due to its history of
reliance on Indonesian nickel exports. This includes an additional USD 30 billion of Chinese investment in
the nickel supply chain. Malaysia received a few investments from foreign sources, as well, notably a USD
120 million project funded by the US Department of Defense to build a refinery project. Malaysia is a key
playerin global refined rare earth minerals, accounting for 12% of the total supply of minerals that play a key
role in decarbonisation.
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The early part of 2024 witnessed some of the most volatile mineral markets, introducing a higher level of
uncertainty and impacting investment risk. Figure 2.7 shows a significant decrease in selected minerals,
such as nickel, lithium, and cobalt. Lithium, in particular, experienced a sharp decline within just over a
year, nearly reaching USD 13,000 per tonne. The prices of cobalt and nickel also fell significantly, by almost
80% to USD 15,000 per tonne and 64% to USD 2,000 per tonne, respectively, in early 2024 [49]. Whilst price

fluctuations are common in the refining industry, the prices of critical materials tend to be more volatile than
those of fossil fuels and base metals.

Figure 2.7 Critical Materials Price Year-to-Date
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The price volatility is driven by the high geographical concentration of both mining and refining processes,
which further strengthens the role of dominant players in critical materials. The falling prices pose a supply-
side risk, creating pressure to diversify and meet the demand for critical minerals, whilst addressing the
financial challenges faced by producers. Consequently, there is concern about economic viability and
business continuity, which may become less attractive to investors. On the demand side, however, the falling
prices increase affordability for consumers and reduce the costs of clean energy technologies.
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ASEAN’s Role in the Global Clean Energy Market

Astheworldjoinsthe effortto produce environmentally friendly energy and reduce greenhouse gas emissions,
there is an increase in the deployment of clean energy technologies and associated markets. Solar, wind,
and battery deployment is surging rapidly—supplying 12% of the global demand—whilst the cost continues
to decline [51]. The number is slightly higher for ASEAN, which reached 14.2% in 2020 [52]. The number is
slightly higher for ASEAN, which reached 14.2% in 2020 [12]. The number is expected to keep increasing, in
line with the net-zero targets of the ASEAN members’ Nationally Determined Contribution (NDC).

The clean energy sector’s growth is concurrent with its contribution to the global economy. In 2023, clean
energy investment reached USD 1.8 trillion, nearly a 50% increase from 2019, with the number growing at a
10% rate per year [53]. The sector is boosting the global economy, accounting for 10% of global GDP growth
in 2023 [54]. Despite this growth, investment in ASEAN clean energy only represents about 2% of the global
total, showing a significant gap from the region’s energy transition goals [35]. ASEAN will require an estimated
USD 150 billion of annual investment in clean energy by 2030, to align with its Paris Agreement trajectory,
a wide gap from the USD 30 billion annually in 2021 [55]. A comprehensive transition towards clean energy
will further require approximately USD 7 trillion over the period up to 2050, primarily in the power sector [30].

It will require an effort to address the issues to increase ASEAN’s standing in the global clean energy market.
A Deloitte survey reveals that the biggest challenges for renewable energy deployment plans are costs,
permitting, and concerns over resiliency [56]. Deployment of clean energy is also more challenging for
countries with carbon-intensive economies [57]. Moreover, most of the countries in Southeast Asia do not
offer incentive investment in their power purchasing arrangements for projects fuelled by renewable energy
sources, especially when government-controlled agencies oversee the power market.

At the 44" General Assembly of the ASEAN Inter-Parliamentary Assembly in 2023, one of the proposed
resolutions to drive energy transition and develop the green economy in the ASEAN region was to “enhance
energy connectivity and market integration in ASEAN” [58]. Additionally, with the right infrastructure and
policies to harness its vast renewable energy resources, ASEAN could achieve net-zero emissions and
strengthen its clean energy market. It is also crucial to anticipate economic risks, such as job security
and energy affordability, when designing clean energy policies or projects. The enactment of clean energy
policies must be accompanied by environmental regulations and supported by a well-developed financial
sector [59]. Through continuous efforts toward energy transition and carbon neutrality targets, the region is
solidifying its significant role in the global clean energy landscape.
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Policy and Regulatory Environment

Each of the AMS has its regulatory framework and policies regarding energy investment. Harmonising these
regulations can be complex and time-consuming for investors. The regulatory landscape in ASEAN countries
can be complex, and policies related to energy investment, including regulations on foreign ownership,
licensing and environmental standards, can vary widely. Navigating these diverse regulatory environments
can be a challenge for investors [52], [55], [60].

During the policymaking process, the government assesses long-term cost-benefit analysis to evaluate
policy that led to fossil fuel subsidies’ adoption. In 2022, the electricity subsidies were at a peak, hovering
around USD 3,400 per capita while coal subsidies remained low. Meanwhile, the oil subsidies followed an
upward trajectory of crude oil prices (Figure 3.1). Fossil fuel subsidies can distort clean energy market prices

and discourage investments in renewable energy and energy efficiency measures.

Figure 3.1 ASEAN Energy Subsidies and the Price of Crude Oil
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Additionally, the legal framework to attract foreign investment inflows also includes binding regulations
for foreign investors’ protection, investment promotion, and transparency requirements. Although ASEAN
countries have made significant strides in adopting sophisticated regulatory policies, little has been
accomplishedinterms of reformingthe governance structure. The investment governance structure in ASEAN
is not yet sufficient to ensure that these policies are executed transparently, resulting in an undeveloped

business environment for the cleantech industry.

A significant challenge facing the ASEAN energy sector is the lack of coordination among regional energy
initiatives. This lack of coordination can lead to duplicated efforts, inconsistent policies, and missed
opportunities for collaborative investment and development. Moreover, some ASEAN countries experience
political instability, which can lead to market uncertainty for investors in the energy sector. Changes
in government policies or leadership can affect the investment climate, thereby posing risks to energy
investments. Investors are often cautious about potential changes in government policies and their impact

on energy projects.

There are political implications for restrictive regulations that make it difficult for foreign investors to enter
domestic markets. A high FDI may lead to a risk of losing domestic ownership by foreign investors, who can
acquire significant shares or control domestic companies. This could also cause unpopular policy choices

and public sentiment concerns over the dependence on foreign money.
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Financing

The ASEAN region faces a range of funding and financing challenges that impact the development and
deployment of energy projects. These challenges are multifaceted, encompassing limited access to capital
markets, currency, investment risks, and the inherent risks associated with clean energy investments, which
can reduce investor confidence. Securing adequate financing for large-scale energy projects can be
difficult, due to some ASEAN countries’ limited access to capital markets and financial resources.
This is particularly challenging for newly emerging technologies, which often require significant upfront
investment. This further defines the limitation to raising sufficient funds for clean energy projects for both
public and private actors, especially in countries with less developed clean energy markets.

Expanding access to capital markets is crucial for raising funds beyond traditional bank loans. Limited
capital market access hampers activities, such as bond issuance or Initial Public Offerings (IPOs), resulting
in a relatively small trading market. This restriction affects private sector involvement, including global
investors, due to limited capital flows, which impedes the bankability of projects. Consequently, ASEAN
countries often rely on bank credit to finance their activities, despite efforts to reform the capital market by
increasing corporate bonds and public equities. This reliance is evident in the fact that bank credit accounts
for 88% of GDP [63].

The debt-to-equity ratio for various energy technologies is presented in Figure 3.2. The highest debt is
exhibited from solar PV (83%), followed by natural gas (82%), indicating dependency on borrowed capital to
finance projects. For fossil fuels, the high debt of these technologies is related to an established project with
high confidence in revenue generated. Substantial amounts of loans are able to be borrowed because of the
secure returns, even with long project timelines. Clean energy projects, such as solar, wind and geothermal,
also raise substantial amounts of loans due to its project financing scheme. A notable amount of loan could
lead to an increase in financial risk during the repayment period as revenue flows could be affected by
fluctuating global commodity prices.

Figure 3.2 Debt/Equity Ratio of Technology in ASEAN 2003-2023
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Whilst the nature of financing long-term projects is through debt —in which revenue stream is usually
guaranteed through long-term concession or purchase agreement to ensure the cash flow can repay the
debt- overlooking risks associated with debt can affect a project’s sustainability. With more financial
burdens, projects are also becoming more vulnerable to exchange rate volatility and fluctuating economic
conditions. Thus, capital structure adjustments are needed to optimise the best blend of equity and debt to
achieve optimal revenue and prevent higher capital costs.

Debt sizing is important to attracting potential investors, especially in countries across ASEAN that will
experience a significant impact of private participation in renewable project development [65]. Due to their
bankability, established projects — such as hydropower, solar, and wind — could increase the debt component
when risks have been mitigated. Thus, debt could help increase investment returns and strengthen buying
power in the market. However, a large portion of debt could increase financial risk and vulnerability for
capital-intensive emerging technologies. With a high cost of borrowing due to the lender’s country interest
rate, the financial burden of repaying debt will also increase.

Governments could accelerate energy transition and compensate for high interest rates through incentives,
such as tax incentives and subsidies. These incentives could reduce renewable projects’ capital, despite
the high cost of borrowing. Countries across ASEAN have implemented this strategy to generate interest in
renewable projects and encourage more investors. Thailand offers investment incentives through corporate
income tax exemptions, and Malaysia provides tax incentives for producers and consumers through Green
Investment Tax Allowance (GITA) and Green Income Tax Exemption (GITE) [66]. With a more developed
market, Vietnam adjusted its FiT incentives, from the previously constant price for solar across the country
to varying FiTs based on solar radiation across three parts of the country (north, central, and south) [67].

Substantial government spending could increase debt and service costs, especially in countries already
having high levels of debt [68]. As the government presses fiscal health to finance these initiatives, managing
policies and balancing funding is crucial to enable private sector contribution, as the weight will be shifted
from intensive public sector funding, towards a market-based model, which once again highlights the
importance of gaining access to the capital market. Thus, whilst incentives are proven to accelerate energy
transition measuresinthe shortterm, fiscal spaceis alsoimportant and might lose its balance if not carefully
managed [69].
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Currency Exchange Rate

Currencyexchangeraterisks couldaltertheinvestmentdecisionsin ASEAN countries, posingachallenge
in attracting foreign investors. The AMS are susceptible to significant fluctuations and to experiencing
depreciation in the long term. The cause ranges from political instability, economic uncertainties, and global
prices, in which such issues could delay foreign investment flows. With currency volatility, ASEAN faces
a higher capital cost for clean energy infrastructure, whilst funding sources are limited. Addressing this
challenge is harder in the region due to the smaller market size and limited capital account convertibility,
meaning that there is limited-to-no currency hedging to facilitate investors in managing risk [70].

Figure 3.3 ASEAN Currencies Against USD from 2023 to 2024
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Over the last five years, almost every AMS currency has been subjected to depreciation against the USD,
except Singapore and Brunei Darussalam. Yet, because of financial aid from international institutions, a
significant portion of investment came from hard currency through international loans, bonds, and other
financing instruments [72]. The fluctuating exchange rate against USD continues to do so, even in the past
year (Figure 3.3). The global economic landscape influenced Lao PDR (-12.6%) and Vietnam (-5.2%), in which
both countries experienced a significant currency depreciation. The steep decline in Lao Kip happened due
to their limited foreign exchange reserves, along with large public debt repayments and high foreign exchange
demand for imports [73]. On the other hand, Viethnam has been lowering its interest rate to stimulate
economic growth. However, this is like two sides of the same coin; while interest rate makes the borrowing
cost cheaper, it can also lead to Viethamese Dong depreciation, as dong-denominated assets would also

reflect a low return on investments [74].

Incontrast, Malaysia experienced recovery afterdepreciationin Octoberlastyear, reachinga6% appreciation,
due to improvements In the tourism sector, a rebound in exports, and increased electronics shipments [75],
[76]. While not significant, the Thai Baht also experienced an appreciation with heavy contribution from the
service and tourism sectors. In early 2024, Thailand also received high capital inflows from the government
bond market after previously experiencing a large outflow [77]. However, the currency still faces the risk
of high volatility due to political uncertainty. Thus, managing and monitoring monetary policy is crucial to
stabilise the currency.
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Sovereign debt, issued by a government to fund government activities, correlates with currency depreciation.
With the currency volatility in most ASEAN countries, loan or bond repayments using hard currency pose
barriers to financing renewable energy in emerging markets, as renewable projects are known for their long-
term financing nature. For governments, significant currency depreciation leads to increasing repayment
costsinforeign currencies. With higher debttorepay, the fiscal space becomes narrower, and the government
needs to cut back on other public services, potentially impacting economic stability. Similarly, risk arises for
the lender. The revenue stream is more likely to be generated using the local currency during the project’s
life. The project’s net return will decrease if the local currency weakens against the hard currency, in which
the debt is denominated [78]. Thus, depreciation will lead to a declined project’s attractiveness, higher
perceived risk, and strict lending procedure in the long run.
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Diverse Market Condition

With some ASEAN countries in the process of liberalising their energy markets, challenges arise
for incumbent players and new entrants alike, as they navigate market rules, competition, and pricing
mechanisms (Table 3.1). This transitional period, along with different challenges for each country, affects
the ASEAN countries’ ability to deploy energy projects effectively. The regulatory landscape often changes,
or even becomes overly complex, during the transition to liberalised energy markets. Investors need to adjust
to the changing market dynamics and investment frameworks, and these might lead to higher entry barriers
that affect the investment climate.

Table 3.1 Electricity Market Status in ASEAN Countries

. ... Trade Ease of
Liberalisation

Country Status Regulatory Challenges Barriers Doing

Index Business

High dependency on the oil and gas sector,

Brunei
Limited state-owned enterprises (SOE) being a key and N/A 66
Darussalam .
sole player, low market competitiveness
. Partially Power supply inefficiencies, infrastructure gaps,
Cambodia . . o N/A 144
liberalised low public investments
. Moderately Regulatory uncertainties, SOE monopoly
Indonesia . . . . 5.47 73
liberalised dominance, local content requirements

L Macro-financial instability, low job creation,
Lao PDR Limited . . N/A 154
vulnerable financial sector

Slower economic growth, foreign equity
Moderately

Malaysia . . restriction, lack of regulation and framework 3.88 12
liberalised . .
implementation

o Political instability, low to no market
Myanmar Limited . . . N/A 165
competitiveness, technical capacities

. Fully Consumer protection, grid integration,
Philippines . . . . 5.15 95
liberalised complicated permit process
. Fully Market competition dynamics, shortage of
Singapore . . . . . . 2.57 2
liberalised feasible projects, grid integration
Policy uncertainty, infrastructure readiness,
. Moderately o N N
Thailand . . transmission, and distribution coordination 5.42 21
liberalised
challenges
. Environmental mismanagement,
) Partially o
Vietnam ) ) underdeveloped power grid infrastructure, 4.75 70
liberalised . .
improving human resources
Limited :Independent power producer (IPP) participation is minimal to none, with SOE generating electricity.
Partial :IPP is allowed to generate electricity, but SOE still gains full control of transmission and distribution. Less

complex market structure
Moderate: IPP is allowed to generate electricity, but SOE still gains full control of transmission and distribution. Higher
competition between IPPs.
Full :IPPs are the key suppliers and developers of electricity sources.

Source  :Authors’compilation [79], [80], [81], [82], [83], [84], [85], [86], [87], [88], [89], [90], [91], [92]
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In countries with limited market liberalisation, such as Brunei Darussalam and Myanmar, challenges are
rooted in the heavy dominance of SOEs. For Brunei Darussalam, high revenue from oil and gas improves
its fiscal state, but increases the reliance and continued dependency on these resources. In addition, with
fluctuating global energy prices, Brunei Darussalam’s fiscal space is vulnerable and could lead to delayed
economic growth. With the presence of SOEs that have full control of the energy supply and distribution,
market competitiveness in the energy sector stiffens. Thus, energy supply and investment are influenced
solely by targets set by the government, rather than private sector participation, in broadening the energy
mix. On the other hand, political instability is the key driver in low market competitiveness in Myanmar.
Limited private practices are reflected in the high ease-of-doing-business index, discouraging new entrants
from investing due to no investment certainty, and leading to low deployment of renewable projects to secure
electricity access [87].

Regulatory challenges in a partially liberalised market are also faced by Cambodia and Vietnam. With the
infrastructure and electricity access gap between urban and rural areas, Cambodia still struggles to provide
an efficient power supply. These barriers, along with low public investments, are creating further challenges
for existing players, who must face inadequate infrastructure leading to high electricity prices due to
transmission shortages, despite the significant role of independent power producers, especially in rural
areas [93]. In Vietnam, whilst clean energy investments are gaining traction, power grid infrastructures are
still considered sparse. Thus, integrating clean energy projects results in higher capital costs, and securing

investment to finance new projects could be more difficult.

The ASEAN energy market is characterised by fragmentation, with varying levels of market integration and
cross-border energy trade. This fragmentation limits the development of a cohesive regional energy strategy
and impedes efficient energy trade and investment. The lack of integration amongst national energy markets
may result in inefficiencies, higher costs, and missed opportunities for regional collaboration. Developing
a more integrated regional energy market could enhance cooperation, reduce costs, and improve overall
market efficiency.

The fragmented market impedes investment, as investors face a patchwork of regulations and market
conditions across different countries. This complexity may deter investment in regional energy projects and
hinder the development of the interconnected infrastructure necessary for efficient energy distribution and
trade. Efforts to address this fragmentationinclude initiatives aimed at enhancing regional energy integration,
such as the APG and the Trans-ASEAN Gas Pipeline projects. These initiatives seek to improve cross-
border energy trade and infrastructure, but progress has been slow. Greater coordination and integration
are essential for creating a more cohesive and efficient regional energy market, enabling ASEAN to better

manage its energy resources and meet its growing demand.
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Infrastructure and Technological Capabilities

Energy transition in ASEAN requires support in the form of infrastructure development and new energy
technologies innovation. Its importance is identified in the Framework for Improving ASEAN Infrastructure
Productivity, which is one of the milestones under the Master Plan for ASEAN Connectivity 2025 [94].

One of the main characteristics of ASEAN’s energy landscape is its uneven energy resource distribution
amongst the member countries [31]. Whilst some countries have abundant potential and capability to export
renewable energy—such as Lao PDR with hydropower and Indonesia with solar—there are also countries
with limited and depleting natural resources despite growing energy demands. The solution to this issue
lies in increasing interconnectivity, which has already progressed in regional grid projects such as the Laos-
Thailand-Malaysia-Singapore Power Integration Project (LTMS-PIP) and the Brunei-Indonesia-Malaysia-
Philippines Power Interconnection Project (BIMP-PIP). This kind of large-scale project, however, requires big

funding generally supported by investment.

Inadditiontounevendistribution, manyofthe ASEAN countries are strugglingwithfinancinginfrastructure,due
to the status of being a developing economy. Infrastructure investments in ASEAN primarily rely on domestic
public funding, but renewable energy projects are harder to get funding [95]. Domestically, renewable energy
projects are considered too risky and have a high level of debt relative to tax revenue, discouraging public
banks from investing in them. Adding to that, the private sector often struggles with government support and
underdeveloped domestic capital markets. Internationally, ASEAN already receives some funds to finance
infrastructure investment projects, with the key examples being the Asian Development Bank (ADB) funding
awind farm development in Thailand, a wind power plantin Lao PDR, and a solar power projectin Cambodia
[96], [97], [98].

Alongwithinfrastructure, havingnewenergytechnologyandinnovationiscrucialforASEAN’senergytransition.
As we shift from conventional energy to renewable energy sources, technology can support ensuring energy
supply security, such as energy storage, high-voltage alternating or direct currentinterconnectors, and smart
grids [99]. Four of the AMS already state their commitment to technology development in their Intended NDC
document [100]. Yet, staying abreast of technological advancements and adoption comes with challenges

for investors.

There are some challenges in new energy technology projects for ASEAN. For instance, the utilisation of
biogas for power generation projects in half of the ASEAN countries are still unrealistic, due to high costs
and unpredictable social impacts [12]. Beyond that, adopting sustainable energy technologies in ASEAN is
influenced by cost, environmental awareness, social nhorms, habits, and attribution of responsibility [101].

Action plans to mitigate the challenges related to infrastructure and technological capacity need to be
developed to seize more opportunities for energy investment in the ASEAN region. Improving the legal and
regulatory framework with enabling policies to reduce the barriers to energy investment in ASEAN needs to
be set as a priority for action. To ensure the optimisation of upcoming technologies, it is also recommended
to improve the skills of the workforce. Additionally, improving collaboration amongst relevant stakeholders

would be necessary to support ASEAN in enhancing credibility for large-scale projects.
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Social and Environmental Concerns

Energy projects often face opposition from local communities due to concerns about environmentalimpacts,
land use issues, and social displacement. Many ASEAN countries are vulnerable to climate change impacts,
which necessitates investments in cleaner and more sustainable energy sources. However, balancing the

need for energy access with environmental and social impacts presents a significant challenge for investors.

Ensuring environmental sustainability and meaningful engagement of local stakeholders is essential for a
fair and equitable energy transition, as the AMS seek to balance energy security with the acceleration of
their transition to low-carbon economies. Community engagement is crucial for the social acceptance and
successful deployment of renewable technologies, highlighting its integral role in facilitating the transition
[102]. Although national legislation and international standards set by development financial institutions
have integrated measures to protect local communities from potential negative impacts of projects,
challenges in ensuring meaningful participation from these communities persist.

A study has found that between 2010 and 2020, 197 allegations of human rights abuse related to renewable
energy projects were reported [103]. The intersection of the energy transition with Indigenous Peoples and
local community rights must be addressed and safeguarded, as local communities often do not possess
the formal means to voice their concerns over the negative environmental and social impact of various
programmes [104], [105]. The social impact of energy projects includes implications for local livelihood,
cultural sites, and the distribution of project benefits and risks. In addition, the environmental impact of
advancing renewable energy infrastructure has been found to cause considerable disruptions to surrounding
local communities and habitats. Hydropower, biofuel production, and geothermal power plants are reported
to pose the most significant threats to the environment [105].

Regulatory tools, such as Environmental Impact Assessments, have been found to be inadequate in
incorporating local voices into programme objectives and structures, characterised by the tendency for a
bureaucratic checklist exercise resulting from the narrow involvement of local communities [106]. Key to
the long-term success of energy investments is ensuring that communities are engaged as decision-makers
in the projects that affect them. Implementation success is contingent on local perception, support, and
acceptance of the project [107]. Low perception and support of projects have led to tension and conflict,
resulting in project delays and cancellation. In addition to affecting financial returns, reputational and legal
risks undermine project integrity. The imperative for an inclusive, community-centred approach is salient for
successful energy investments.
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Enabling Regulatory Frameworks

Reducing investor risks and lowering the risk premiums as reflected in the cost of capital requires strong
governmental commitment. This commitment is expressed through a supportive regulatory environment,
which thenrequires the governmenttoincrease the capability of the relevantinstitution [64], [1]. This section
aims to identify the most impactful policies in mobilising investment, by finding a correlation between the
amount of investment in the energy sector and regulatory frameworks in the AMS from 2021-2023.

Investment amounts at the project level in each country can be difficult to obtain due to the confidential
nature of commercial information. Therefore, the analysis of investment employs data from the World
Bank’s Private Participation in Infrastructure (PPI) Project Database, which includes infrastructure projects
in 137 low and middle-income countries. This means that the database excludes the AMS classified as high-

income countries, i.e., Singapore and Brunei Darussalam.

The PPl data indicate that more than USD 11 billion have been invested in the AMS in the period 2021-2023.
By its value, 50.4% of investment in energy infrastructure was towards renewable energy projects (Figure
4.1). Regarding technology, the largest investments were made in natural gas projects in Malaysia, Thailand,
and Vietnam, with Solar PV being the second.

Figure 4.1 Investment Share by Energy Technology in ASEAN
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Figure 4.2 indicates the total investment value in energy infrastructure during the period 2021-2023, from
local and foreign investors. Vietnam led overall energy investment in the AMS, whilst the Philippines led
investment in renewable energy. Thailand, Cambodia, and Indonesia lagged in terms of energy investment,
as compared to the other AMS, with Thailand and Indonesia having no investment in renewable energy during

the noted period.
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Figure 4.2 Cumulative Investment in Energy Infrastructure by Country and Technology Type
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Source: Authors’ calculations based on the World Bank’s PPI Project Database [64]

Whilst the qualitative nature of institutions and regulatory frameworks makes cross-country comparisons
challenging, various initiatives aim to define best practices for clean energy regulation, and measure the
effectiveness of policies supporting clean energy investments. The World Bank’s Regulatory Indicators for
Sustainable Energy (RISE) is used to assess the regulatory frameworks within the AMS, except for Brunei
Darussalam. RISE assesses four indicators of sustainable energy, i.e., renewable energy, electricity access,
clean cooking, and energy efficiency. However, as the PPl data contain only energy infrastructure projects,

the most relevant indicator to be considered is renewable energy.

Based on detailed information for each sub-indicator of the RISE score, most of the AMS have addressed
fundamentalissues in their institutional and regulatory frameworks across three key areas: legal framework,
planning, and counterparty risk (Table 4.1). Except for Myanmar’s counterparty risk and Cambodia’s
planning policy, the AMS generally achieved medium to high scores in these areas, indicating that most have

established appropriate regulations for renewable energy investments.

Table 4.1 ASEAN Countries RISE Scores for Renewable Energy

Sub-Indicator

ounty | Logal | Planing | ncenes | fnanciaiana | Netuerk | counterparty | pEroen | oo
for RE expansion support for RE ::g::‘:it:g and use s Monitoring
Cambodia 80.0 29.2 17.5 0.0 30.0 64.6 50.0 39
Indonesia 80.0 54.2 35.4 33.3 30.0 90.6 50.0 53
Lao PDR 80.0 54.2 39.2 8.3 6.7 33.3 0.0 32
Malaysia 80.0 66.7 454 63.3 32.2 58.3 0.0 49
Myanmar 60.0 41.7 27.5 20.0 5.6 16.7 0.0 24
Philippines 60.0 54.2 60.0 80.0 70.0 53.7 0.0 54
Singapore 60.0 62.5 29.2 73.3 76.7 52.3 100.0 65
Thailand 40.0 95.8 12.5 73.3 20.0 74.0 0.0 45
Vietnam 80.0 100.0 73.3 83.3 60.0 90.9 100.0 84

Source: Authors compilation based on data from the RISE Website [108]
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As given in the World Bank data, the RISE score is not the only indicator of progress toward investment in
sustainable energy space [109]. Nevertheless, it provides a comprehensive indicator to track the progress
of participating countries. In the analysis, investment value is plotted against the overall weighted score
of renewable energy, as seen in Figure 4.3. It indicates that there is a very weak correlation between total
investmentvalue and RISE Scores forrenewable energy. For example, Lao PDR has the third largest renewable
energy investment, but the lowest RISE score for renewable energy amongst the countries listed.

Figure 4.3 Total Investment Value and RISE Scores
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Authors’calculations based on the World Bank’s RISE [109]
Hence, there is a need for further investigation into the sub-indicators to identify which ones are relatively
more impactful, by using the Pearson correlation formula between the sub-indicator scores and investment

in the participating countries. Correlations nearing a value of 1, mean a positive correlation in which the data
sets move linearly. The result is shown in Figure 4.4.

Figure 4.4 The Correlation Coefficient Between RISE RE Sub-indicators and Investment Value
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Legend: Sub 4. Attributes of financial and regulatory incentives
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Sub 2. Planning for RE expansion Sub 6. Counterparty Risk
Sub 3. Incentives and regulatory support for RE Sub 7. Carbon Pricing and Monitoring
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In evaluating the overall investment, i.e. both domestic and foreign, the highest correlations are found in sub-
indicators 3 (Incentives and regulatory support for RE) and 5 (Network connection and use). When evaluating
for FDI only, the highest correlations are found in sub-indicator 3 (Incentives and regulatory support for RE)
and 1 (Legal framework for RE). The other sub-indicators show a weak correlation to investment. The result
is consistent with other studies, which indicate that policies without additional international climate finance
and improvement in institutional capacity will be unlikely to impact decarbonisation efforts [2], [110].

The incentives and regulatory support evaluated in sub-indicator 3 of the RISE Scores include concerns over
long-term power purchase agreements (PPAs), clear guidance on permitting processes, and direct fiscal
incentives. For investors, a bankable long-term PPA is key to obtaining competitive financing and lowering
the perceived risk premiums. As described [3], “A bankable PPA is essentially a long-term offtake agreement
executed with a creditworthy off-taker and having a sufficienttenorto enable repayment of a debt by providing
an adequate and predictable revenue stream” [111]. A bankable PPA, which is key to securing financing,
follows the principle that risks should optimally be allocated to the party best able to manage such risks.

The direct fiscalincentive is a public derisking instrument for renewable energy investment, which was found
to be effective in derisking the project by reducing the total project cost and playing an important role in low
carbon transition [112], [113], [114]. The country’s capability to provide direct fiscal incentives for energy
investment is determined by its fiscal space, which is measured by: (i) government debt sustainability; (ii)
balance sheet composition; (iii) external debt; and (iv) market perception [115]. However, the COVID-19
pandemic adversely impacted the fiscal conditions in the AMS, due to the disruption in government revenue
collections and massive additional fiscal budgets to recover from the pandemic, which limits the AMS’
capabilities to continuously provide fiscal incentives for the energy sector.

Table 4.2 summarises the status of incentives and regulatory support in ASEAN countries. Only Vietham
provides long-term PPAs for large utility-scale energy producers, which are essential for ensuring stable
revenue streams for renewable energy projects. Most of the countries, except Cambodia, offer long-term
PPAs for small-scale producers. Indonesia, Malaysia, the Philippines, Singapore, and Vietham provide
clear and practical guidance on the permissions required to develop a renewable electricity project. This
guidance is crucial as it helps to reduce uncertainties for developers, ensuring timely project initiation and
implementation. Vietham and Thailand are the countries that offer direct fiscal incentives such as capital
subsidies, grants, and tax incentives for renewable energy projects.

Table 4.2 AMS’ Detailed RISE Scores for Renewable Energy, 2021

Offer long-term PPAs for

Offer long-term PPAs for renewable electricit Does the government Does the government
renewable electricity . Y publish clear and offer the following direct
. production by small- . ) - . .
production by large-scale practical guidance on fiscal incentives for
Country s scale producers (e.g. .. . .
producers (e.g. via feed- ) ) " what permissions are renewable electricity
X . via feed-in tariffs, ) ; ...
in tariffs, PPAs awarded required to develop an | (e.g.: capital subsidies,
) PPAs awarded through .. X ) .
through auctions, etc.) ) RE electricity project? | grants, tax incentives)?
auctions, etc.)
Cambodia No Yes No No
Indonesia No Yes Yes No
Lao PDR No Yes No No
Malaysia No Yes Yes No
Myanmar No Yes No No
Philippines No Yes Yes Yes
Singapore No No Yes No
Thailand No Yes No No
Vietnam Yes Yes Yes Yes

Source: Authors’ compilation
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Supporting Policies at National and Regional Levels

Legal frameworks or planning for energy sector expansion is thought to be advantageous for attracting
investment in sustainable energy, and is critical for governments [116]. Regionally, ASEAN has set out to
boost the proportion of renewable energy in TPES and installed capacity to 35% by 2025, as outlined in the
APAEC [117]. The document also targets reducing energy intensity by 32% in 2025, based on the 2005 level.
As of 2022, RE accounted for only 15.6% of TPES, and approximately 33.6% of installed capacity, whilst El
reduction in 2022 reached 24.5% [12]. To date, the AMS have official energy targets, including renewable,

coal, oil, and gas (Table 4.3).

Brunei
Darussalam

Cambodia

Indonesia

Lao PDR

Malaysia

Myanmar

Philippines

Singapore

Thailand

Vietnam

Table 4.3 ASEAN Member States’ Energy Planning Targets

| AMs | RenewsbleEnersy | FossiFuel |

30% share of RE in the power
generation mix by 2035

Aiming to achieve a minimum
of 70% renewable energy
capacity by 2030

Increase RE share to 19% in
TPES by 2025 and 25% by 2033

Achieve a 30% share of
renewables in TFEC by 2025

Increase the RE share to 31%
in the power capacity mix by

2025, 40% by 2035, and 70%
by 2050

Increase the RE share to 39% in
electricity generation by 2030
(28% hydro and 11% other RE)

Increase the RE share to 35%
in the power generation mix by
2030 and 50% share by 2040

Increase solar energy
deployment to at least 1.5 GWp
by 2025 and 2 GWp in 2030

Increase share of renewables
in final energy consumption to
30% by 2037

The proportion of RE in the
TPES will be 15%-20% by 2030

Oil and gas production 650,000 BOE per day by 2035

o Coalinstalled capacity share 40.4% by 2030 and 21.4% by 2040
e Oil capacity share 8.7% by 2030 and 4.6% by 2040
o Natural gas capacity share 8.5% by 2050

Coal-fired power plant retirement of 1.1 GW by 2030
Oil supply share 19.5% (197.7 Mtoe) by 2050
Natural gas supply share 24% (242.9 Mtoe) by 2050
Coal supply share 25.3% (255.9 Mtoe) by 2050

N/A

e Decrease the percentage of coal in installed capacity by 12.8%
in 2040

o Almost complete phase-out of coal-fired power generation by
2045

o Share of coalin installed capacity mix 6.5% by 2025 and 20%
by 2030

e Share of LNG in installed capacity mix 46% by 2025 and 33%
by 2030

e Increase production of 66 MMB of crude oil and 3.5 TCF of
natural gas by 2040

® Increase production of coal to 282 million metric tonnes by
2040

Reduce reliance on natural gas from 94.3% share to approximately
50% by 2035

e Prioritise the exploration of natural gas from the Gulf of Thailand
to maintain production at 43 BCM of natural gas per day

e Crude oil production at 6 million to 9.5 million tonnes a year by
2030

o Natural gas production is expected to reach 5.5 billion to 15
billion m? per year by 2030

e Coal production to reach 41 million to 47 million tonnes of
commercial coal per year by 2030

Source: Authors’ compilation [12], [119], [120], [121]
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Supporting Policies on the Energy Supply Side

During COVID-19, renewable energy appeared to be comparatively resilient, despite the fact the pandemic
caused disruptions in the development of numerous projects. The renewables supply rose 13 Mtoe, whilst
the oil and gas share decreased by approximately 2.4% in 2022, from 2020 levels. Investments in fossil
fuels have declined due to the pandemic, whilst RE saw a steady increase of 6.4% in 2020, from the year
before [122]. Despite ASEAN’s budgetary constraints for green recovery and increasing the proportion of
renewable energy, the AMS have unveiled energy-related fiscal stimulus packages that include incentives
for the advancement of RE and other sectors. Table 4.4 presents fiscal policies in ASEAN countries that can

attract renewable energy investment.

Table 4.4 Renewable Energy Policy Measures

| TypeofPolicy | BN | KH | Dl LA | MY | MM | PH | S | TH | W_
[ J [ J [ J [ J [ J [ ] [

Tax Incentives g

Grants/Subsidies/Loans g Ld o L4 L o ° o
Auctions L4 ® L] ° ° o ° °
Feed-in tariffs ® o L L ® °
Net metering ® ® L] ° o ° °
RPS or quotas ® L] o ° °
Voluntary REC Market L4 ° ° L4 L] o ° o o

Source: Authors’ compilation from UNCTAD Framework. Notes: BN = Brunei Darussalam, KH = Cambodia, ID = Indonesia,
LA =Lao PDR, MY = Malaysia, MM = Myanmar, PH = Philippines, SG = Singapore, TH = Thailand, VN = Vietham

Policy tools for the promotion of RE investment include tax incentives, grants and subsidies, loans, auctions,
FiT, renewable portfolio standards (RPS) / quotas, tradeable Renewable Energy Certificates (REC), other
guarantee schemes, and business facilitation [123]. Government agencies oversee renewable energy
policies in the AMS, particularly for Indonesia, Malaysia, the Philippines, Thailand, and Vietnam, to attract
investment. Whilst most ASEAN countries have made significant strides inimplementing sophisticated fiscal
and regulatory policies, little has been accomplished in terms of reforming governance structures, and the
business environment for RE has shown little improvement [13]. The region can take encouragement from
individual success stories like Vietnam, which is currently the 11™ best emerging market for clean energy
investments globally [125]. The local renewables market could reach a valuation of USD 714 billion, and
continue to grow for at least 25 years, due to government’s goals to become less dependent on thermal and
coal power [126].

Fossil fuel subsidies are a prominent feature of many of ASEAN’s economies, which can create fiscal
imbalances in the long term. Malaysia increased its budget dedicated to petroleum products and Liquefied
Petroleum Gas (LPG) subsidies, through a targeted approach to enhance spending efficiency [127]. In
2022, the Philippines allocated USD 44.3 million and USD 8.9 billion in subsidies for transportation fuel
and agriculture, respectively, to soften the high price of oil [128]. The Thai government implemented ten
support measures, including subsidies, capped diesel prices via excise tax reduction, Compressed Natural
Gas, and LPG. Vietnam also continued to implement cuts to its environmental tax on fuels from January to
December 2023, to curb high prices. ASEAN’s reliance on fossil fuel spending in fiscal policy may create
risks for investors.
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Supporting Policies on the Energy Demand Side

In addition to renewables, substantial investments in energy efficiency are necessary to meet sustainability
targets and reduce the overall effort required from energy supply measures. Investment in energy efficiency
remains largely focused on the building and industrial sectors, with spending increasing by about 14%
between 2021 and 2022 [129]. Singapore has allocated a budget for the Energy Efficiency Grant, which
provides up to 70% of financial aid for qualifying costs, with an annual maximum cap of USD 30,000 per
enterprise [130]. This grant is designed to help companies manage their expenses by co-funding investments
in equipment that improves energy efficiency. Singapore’s Energy Conservation Act mandates energy
management practices for large industrial facilities, aiming to reduce energy intensity and operational costs
[131].

A total of 11 banks in Thailand have participated in the Energy Efficiency Revolving Fund offering fixed-rate
loans up to USD 1.5 million, and interest rates below 4% [132]. Cambodia has prepared financial instruments
to mobilise financing for energy efficiency through fiscal and non-fiscal incentives, such as loans, tax
exemptions, carbon pricing instruments, and green credit [133]. Moreover, the government does not intend
to introduce new taxes that may burden enterprises. Vietham’s National Energy Efficiency Programme
promotes energy efficiency in industrial processes, which is key to reducing overall energy consumption
[134].

Supporting policies on the demand side include EV penetration targets. Singapore, at the forefront of EV
expansion, has put forth plans to shift toward 100% electric public buses and taxis by 2030. Similarly,
Cambodia is optimistic about increasing the share of EVs in the transport sector, targeting 40% for electric
cars and city buses, and 70% for EVs overall by 2050. Malaysia has targeted 100% EVs for private transports,
and 40% EVs for public transports by 2030. Indonesia is aiming for 20% electric or hybrid vehicles by 2025,
13 million electric motorcycles by 2030, and the production of 250,000 electric cars, and 3,000 electric
buses by 2025. Scaling up private sector investment in the EV industry requires more stringent government
intervention. ASEAN has experienced a significant increase of 656% in EV battery production between 2021-
2022, following the AMS decision to further boost EV adoption by means of cost reduction measures, as well
as facilitating the infrastructure and downstream markets [135]. The Thai government earmarked USD 0.7
billion inits 2023 budget to subsidise the development of EV batteries to lower production costs and achieve
lower pricing for EVs in local markets [136]. The Indonesian government allocated USD 458 in cash subsidies
for the purchase of battery EVs to increase EV sales [137]. Its Ministry of Finance also enabled a Value Added
Tax (VAT) reduction of 5% to 10% on battery EVs, notably on cars and buses, to attract investment [138]. Like
Indonesia, Malaysia has devised a 100% tax exemption and allowance for a 5-year to 10-year period for the
manufacturing of EV charging equipment [139].

There is growing policy support in ASEAN to boost critical minerals processing capacity, which has led to
increasing investment in minerals mining companies. To maximise the value of its abundant nickel reserves,
Indonesia reduced tax incentives to discourage investment in lower-quality nickel products, and encouraged
additional downstream investment [140]. The two largest nickel producers in the Philippines intend to invest
roughly USD 2 billion to construct processing facilities and advance the downstream mining sector [141].
Thailand has offered financialincentives to entice FDIs in the production of critical minerals for the EV supply
chain, including tax exemptions on corporate income and import duties for machinery [142].
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Energy Justice in Energy Investment

A citizen-centred approach can address the challenges of social and environmental concerns [143]. In this
approach, the contribution of local knowledge and wisdom is embedded into energy project designs, to
advance social equity and inclusivity. The particularities of the geographic and socio-economic contexts of
AMS communities inevitably highlight that there is no one-size-fits-all framework [144]. Best practices for
this method have been developed and the AMS have employed different measures to safeguard and promote
local community participation. Foundational to citizen-centred approaches is the facilitation of meaningful
participation for local communities. Meaningful participation is characterised by the opportunity to improve
three aspects of energy justice: procedural, distributive, and recognition justice (Table 4.5) [145].

Table 4.5 Forms of Justice Theory

Procedural Justice Distributive Justice Recognition Justice

Free, Prior, and Informed Consent Job creation; Improvement of Development Financial Institutions’

livelihoods; benefit sharing Safeguards standards and framework
Continuous engagementin Equitable distribution of cost; Domestic law on the recognition of
planning processes equitable distribution of benefits ' |ndigenous rights

Source: Authors’ compilation, adapted from Vega-Araujo & Heffron (2022) [144].

Conceptualisations of energy justice have provided guiding principlesforindicatorsthatcanbe used to assess
and improve the rights-responsiveness of projects. In the context of regulating energy finance, voluntary
financing frameworks such as the ASEAN Taxonomy provide an exhaustive list of guiding principles for best
practices that can be applied to financing requirements that incentivise sustainable and good governance
principles within the private sector [60]. In evaluating procedural justice aspects of projects, the principle of
Free, Prior, and Informed Consent (FPIC) concerns the participatory right of local communities and the right
of local communities to access timely and accurate information [147]. In assessing the distributive justice
aspects of projects, indicators such as job creation, improvement of livelihoods, and the establishment
of benefit-sharing mechanisms in collaboration with local communities are considered [148]. Recognition
justice in the context of energy investment concerns the rights of Indigenous Peoples, whether projects
respect affected communities as rights-holders or improve their rights in the absence of formal recognition
through project implementation. Through the above guiding domains, the reduction of risk in social aspects
supports the longevity of investment returns through responsible project practices.

The AMS have taken various measures to promote community-based engagement. In the Philippines,
the Indigenous Peoples Rights Act of 1997 provides the legal basis for national FPIC guidelines, wherein
no agreement for land acquisition across sectors can be approved without certification from the National
Commission on Indigenous Peoples (NCIP), and until the FPIC from affected communities has been
obtained [149]. In addition, the draft of the ASEAN Declaration on Environmental Rights reflects a step
forward in signalling the region’s ambition to implement rights-responsive principles in projects to safeguard
environmental sustainability and local communities at the frontlines of the energy transition [150].
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The following are some key recommendations for the planning and execution of energy projects to foster a
more just and inclusive approach that not only enhances a project’s social and environmental outcomes but

also attracts and secures successful investment [144], [151]:

e Mandate due diligence assessment prior to the approval of investments;

e Place equal weight on the social and environmental impact of investment to avoid obscuring
possible negative implications of projects;

e Require companies to implement FPIC and incorporate participatory engagement into project
design;
e Provide consideration for small-scale projects that facilitate energy access and co-equity

arrangements with local communities; and

e Provide access to remedy for local communities in cases of rights violations through the
establishment of a Grievance Redress Mechanism (i.e., official channels through which
stakeholders can submit grievances concerning the design, implementation, or evaluation of
policies) [152].

Examples of successful and mixed-success energy projects found in the AMS that inform challenges of so-
cial concerns faced in energy investments provide key lessons on the opportunities or implications resulting
from strengths or gaps in its implementation. Crucially, in the ASEAN context, the private sector has been
integral in spurring rural electrification in the face of public financing gaps [153]. The following case study
sheds light on the implications of fostering community-based renewable projects that take the projects
beyond the baseline factors determining community acceptance, or lack thereof. Through a public-private
partnership (PPP) scheme by UNESCAP, a 120 kW micro-hydropower plant in Cinta Mekar village, West Java,
Indonesia, has provided rural electrification and economic value for surrounding communities, for more
than two decades, since 2004 [154]. In a cooperative model jointly owned by the community and a private
company, funds generated from electricity sales exported to the national grid are directed at providing small
loans and productive activities for the community, to spur job creation and improve local livelihoods. The
success of the pilot project has been widely attributed to the facilitation of a community-centered approach
to rural electrification by a local non-governmental organisation, focusing on providing small-scale renewa-
ble infrastructure for rural communities [155]. The community-centered approach enabled local ownership
of the project, resulting in the continued longevity and success of the project. The Cinta Mekar project pro-
vides promising pathways for small-scale community-based renewable energy projects in support of broad-
er regional goals of accelerating renewable energy, whilst acknowledging the high upfront costs and invest-
ment risks associated with small-scale rural electrification. In the broader context of energy investment, the
example of the Cinta Mekar project is instructive in its ability to surpass the risks associated with investingin
community renewable energy projects through the participatory engagement of the community embedded
into the PPP structure [156].
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Investment Flows to AMS

Significant energy investment in ASEAN during 2021-2023, was made by local private investors, which
signals the growing domestic capital markets in some of the AMS. This is particularly true for the Philippines,
Malaysia, and Cambodia, in which more than 50% of capital for energy infrastructure projects is from
domestic sources (Figure 5.1). It is worth noting, however, that in Cambodia, the large domestic capital is
due to a 170 MW hydropower project financed in full by equity in 2023.

Figure 5.1 Domestic and Foreign Investment Sources in ASEAN Countries
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Malaysia
Philippines
Thailand
Vietham
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Source: Authors’ calculations based on World Bank’s PPI Projects [64]. Notes: Exclude Brunei, Myanmar and Singapore

Japanisthe largest source of investment for AMS, with most of the investment made in Vietham and Lao PDR
(Figure 5.2). Japan’s investment in the AMS uses highly diversified financing instruments and technology, via
equity, commercial loans, and concessional loans for renewable and non-renewable energy infrastructure
projects across seven countries. Chinais the second largest source of investment, primarily in Vietnam and
Thailand, through loans for gas and coal power plant projects receiving the largest amount of investment.
China invests in wind and solar PV in Lao PDR, Vietnam, and Malaysia through equity and commercial
loans. Multilaterals, including ADB, Asian Infrastructure Investment Bank (AlIB), and International Finance
Corporation (IFC), are active in the region, providing blended financing solutions for renewable energy
projects. In addition to commercial funds, these organisations provide concessional funds through grants,
guarantees, and concessional loans to improve project bankability.

Figure 5.2 Investment Flows to AMS

Source: Authors’ calculations based on World Bank’s PPI Projects [64]. Notes: Exclude Brunei, Myanmar and Singapore
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Financing Instruments in ASEAN

Foreign funds flow into the AMS through various financing instruments, both commercial and concessional,
as illustrated in Figure 5.3. Whilst loans are trackable, the concessional amounts in multilateral and bilateral
debt remain unclear. Approximately 57.9% of the funds flowing into the AMS come from commercial debt,
which is priced at the market rate. Bilateral and multilateral debt account for 10.7% and 7.1% of total
financing, respectively, with concessional levels unknown. Grants and guarantees constitute less than 1%
of total financing, which could indicate either (i) the projects in the AMS are progressing toward commercial
viability, or (ii) there is a shortage of high-quality projects nearing commercial viability.

In terms of recipient countries, Vietnam, Figure 5.3 Financing Instruments from Foreign Fund

the Philippines, and Malaysia are the largest Sources to AMS

recipients of loans from Development B commercial Bank, 58% Ml Equity, 24% M Billateral Debt, 11%
Finance Institutions (DFIs) (Figure 5.4). M Muttilateral Debt, 7% M Guarantee, 1% [l Grant, 0.18%

Grants have been provided for one solar PV
project in Cambodia and one wind project
in Lao PDR. ADB has guaranteed a solar PV
developer in the Philippines to fund its solar
PV project platform. ADB has provided a
20% partial credit guarantee to a local bank
offering sustainability-linked loans to the
company. This blended financing scheme,

which includes a guarantee, exemplifies

Source: Authors’ calculations based on the World Bank PP
Datasets [64]. Notes: Exclude Brunei, Myanmar and Singapore

how blended finance can facilitate the
development of smaller-scale PV projects.

Figure 5.4 Financing Instruments in AMS
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The lower-income countries tend to have a higher percentage of concessional financing [157]. In ASEAN,
lower-middle-income countries receive much greater funding from DFls, including from the Japan
International Cooperation Agency (JICA). The result aligns with IFC’s experience executing blended finance
in emerging markets. Hence, itis likely that the percentage of concessional funds will remain higher in lower-
and middle-income countries, as seen later in blended finance section.

Chapter 5 : Financial Instrument



Fiscal and Public Space

The role of the public sector in clean energy funding will accelerate the achievement of national and regional
energy targets. In most ASEAN countries, electricity transmission and distribution are funded by the public
sector, especially SOEs. Indonesia, with over 60% of its electricity generation from coal, is still funding new
coal projects that are already stipulated in the national strategic projects [158], [161]. With the current
affordability of coal, it is undeniable that coal still exists to participate in the energy mix for electricity
security. Coal is still expected to be present, even by the year 2050, although the share of generation and
capacity will gradually decrease over the years [12].

Plans to build new coal plants will affect the speed of the commitment to energy transition. For example,
the limited investment amount available will affect the amount to be disbursed amongst priority sectors. For
example, EV developmentin which battery SOEs in Indonesia, funded by other SOEs, required an investment
of around USD 16 billion, for a production capacity of 140 GW of lithium batteries in 2030 [160]. This reflects
the two sides of the same coin for Indonesia’s energy transition commitment.

On the other hand, public sectors in other countries are tailoring an established policy to fund renewable
projects. Whilst Vietnam still aims for a fair amount of imported coal and LNG, it also prioritises its domestic
power sources through gas and renewable energy. Until 2030, the total capital investment needed to develop
prioritised projects is around USD 99 billion to USD 115 billion [161]. The public sector owns less than half
of the development projects for coal and LNG, whilst investing in most of the hydropower plants during the
period 2026-2030, reflecting a strategic plan to shift away from coal [161].

A substantial investment in long-term infrastructure requires a role for the state bank and government to
create a favourable environment for power project investment, such as exploring the bank’s credit fund
and approaching credit agencies. This is due to the public sector having limited resources, capabilities,
and funds. Whilst domestic investment, both public and private, can allocate a certain amount of capital,
meeting the full capital investment will necessitate global investors from the private sector and financial
institutions. This will ensure that all the goals for energy projects, especially clean energy, have a secure
financial foundation, and attract more investments. Increasing sources through loans, grants, or bonds as
funding instruments will attract both domestic and international actors due to the shared risk scheme in
project development.

In Thailand, for example, the Khon Kaen 1 Solar Plant has a totalinvestment of USD 21.8 million, from project
banks and the private sector, which is supported by the government through revenue subsidies and payment
guarantees [64]. With direct and indirect support from the government, emerging renewable projects will
remain financially stable, with a clear path towards market maturity.
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Private Participation

Public funding alone will not be sufficient to meet the growing energy demand and support the green energy
transition. Therefore, foreign investment will be crucial in bridging the gap in ASEAN’s energy investment.
Private funding, both from domestic sources and abroad, will be essential to ensuring that ASEAN’s energy
needs are met. The increasing demand from the developing economies within ASEAN is likely to attract
foreign companies to investin energy infrastructure, encompassing both renewable and conventional energy

sources.

State and multinational firms that have traditionally invested in fossil fuels are now expanding their
investments toward energy transition technologies. Additionally, the rise of EVs in ASEAN is being supported

by international car manufacturers expanding their sales and market penetration within the region.

Partnering with international organisations, the private sector plays a crucial role in advancing the
development of the power sector. With limited domestic debt available to fund energy projects, particularly
clean energy infrastructure, governments stand to benefit from the involvement of the private sector,
including through PPP.

The importance of private investors is further evidenced by their contribution to energy infrastructure, which
accounts for 28% of total private partnerships globally, with total investments amounting to USD 25.9 billion
[162]. Between 2020 and 2023, total equity for energy infrastructure in ASEAN reached approximately USD
3.7 billion, with contributions from private investors, multilateral and bilateral support, governments, and
project banks [64].

Energy funding patterns can be distinguished through greenfield, brownfield, and divestiture investments.
From 2003 to 2023, the majority of energy financing came from greenfield investments, where projects were
created from scratch (Figure 5.5). The private sector contributed to just 92 projects, whilst renewable energy

projects totalled 314.

Figure 5.5 Private Participation in ASEAN Energy Infrastructure 2003-2023
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Brownfield investments, which involve upgrading existing infrastructure, showed the lowest project numbers,
accounting for fewer than 10 projects with private participation. When the private sector takes over existing
energy infrastructure, there is a risk of changes in capital and operational expenditure, making brownfield
investments less attractive, particularly in the ASEAN region.

Another form of private participation is divestiture, where the private sector buys equity in state-owned
enterprise (SOE) assets and takes full responsibility for operating and investing during the agreed period.
For private investors, initial costs can be reduced due to existing infrastructure, which lowers both cost and
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Most funding schemes for energy projects in ASEAN, both fossil and renewable, are directed towards the
build-own-operate (BOO) model (Figure 5.6). The BOO scheme offers stability and ensures full control for the
private sector, unlike the build-operate-transfer (BOT) model, which involves an asset handover at the end of
the concession period. With the BOO scheme becoming the frontrunner, funding from the private sector is
likely to increase, allowing the public sector to allocate funds to other areas of development, as there is no
need for further infrastructure investment.

Additionally, the full divestiture scheme, where 100% of equity is transferred to a private entity, is also a
favourable option. Privatisation will focus on revenue generation and competition, leading to capital raising
or new investments, thereby expanding the market.

Figure 5.6 PPl Schemes in the ASEAN Energy Sector from 2003-2023

229

M rFut W BOT BOO
Source: Authors’ calculations based on the World Bank PPI Datasets [64]

The adaptation of the BOO scheme in the energy sector has demonstrated advantages aligned with private
sector investment benefits, whilst also driving technological advancements in energy infrastructure. With
over 200 projects implemented under the BOO scheme since the early 2000s, established PPP practices are
expected to further stimulate renewable energy projects.

This scheme benefits the private sector by ensuring long-term control, supporting business objectives and
revenue targets. For the public sector, the BOO scheme reduces operational responsibilities, whilst still
allowing it to benefit from the energy supply and distribute it according to agreed contracts. Governments
could leverage PPPs as an initial procurement mechanism to help overcome the biggest challenge in funding
clean energy—the high upfront investment.
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Cost of Capital as Private Investment Driver

For the private sector, the cost of capital critically influences final investment decisions in the clean energy
sector. The cost of capital is defined as the expected rate of return that investors require from funding a
project. Itis linked to the capital structure of a project, specifically the proportion of debt and equity used in
the project’sfinancing. Figure 5.7 provides a simplified diagram of the cost of capital drivers, which effectively
demonstrates that the cost of capital depends on a risk-free rate and compensation for risk. Both the debt
and equity components of the financing structure include a risk-free or base-rate portion (indicated in blue)
that remains unaffected by the project’s risk profile or sector-specific policies. However, they are influenced
by current and anticipated macroeconomic conditions. The compensation for risk (indicated in red) is also
known as the premium, and it is primarily driven by actual and perceived risks associated with project cash
flow certainty [163]. Higher perceived risks in these areas lead to a higher cost of capital, which can deter
investment, especially in developing countries and emerging clean energy technologies.

Figure 5.7 Drivers of Cost of Capital
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Perceived risks become the key drivers of the private sector’s decision to fund certain projects. Perceived
risks include country, sector, technology, and project-specific details, which are explained in Table 5.1.

The investor’s cost of capital varies depending on country-, sector-, and project-specific factors. The cost
of capital in clean energy projects in developing markets, such as most countries in the AMS, is typically
higher due to the perceived risks, which consequently cause private capital to frequently fail to find the right
balance between risk and return. Lowering and mitigating risk in these clean energy projects is essential to

attracting private capital to clean energy projects.

Table 5.1 Drivers of Investor Risk Perception

Macroeconomic and ~ SOvereign risk

country-level Impact of economic crises, credit crunches, and monetary policy

Structure of the electricity market and generator exposure to price risk

Macroeconomic, Sector level Design of renewable energy support policies (e.g. feed-in tariffs, premia,
country-and quotas, carbon pricing)

sector-specific
risk Credibility/expected stability of policies and regulations

Financial sector maturity and competitiveness level
Financial sector Financing/investment experience for clean energy technologies

Availability of concessional financial or de-risking mechanisms
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Portfolio of generation technologies and fuels and their emission intensity
Technology level
Maturity of technology (commercial readiness)

Company level {in Company track record and local experience
. e the case of
project-specific corporate finance)

risk ESG characteristics

Technology- and

The firm’s financial characteristics

Project/asset level Project characteristics (e.g. size, resource risk, operational risk)

(in case of project

finance) Project finance structure (e.g. financing of the construction period, loan

tenors, guarantees)

Source: Authors’ compilation based on OECD [163]

Referring to the table above, country risk refers to loss due to events specific to a particular country, such
as force majeure. This risk is typically measured through sovereign borrowing rates as in many cases the
sovereign entity acts as the guarantor for contractual obligations to the project. There is a well-documented
relationship between low country credit ratings and high-risk premiums, particularly in developing countries.
Developing countries are typically considered high risk, which leads to higher financing costs than in

developed countries.

A common macroeconomic risk in developing countries such as AMS is foreign exchange risk, which
occurs when project revenue is generated in a currency different from the investment. In countries with
underdeveloped capital markets, project financings are often conducted using hard currencies such as USD
or Euro. The mismatch consequently causes projects to be vulnerable to local currency devaluation and
interest rate fluctuations. To mitigate currency devaluation, as an example, Indonesian renewable energy
projects have selling tariffs in USD. Other than such policy, measures such as currency hedges or swaps with

third-party providers, often commercial banks, are employed.

Political and regulatory risks are also a critical part of attracting private capital, as extensively discussed in
Chapter 4.
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Blended Financing Instruments to Leverage Private Investment in the AMS

Blended finance entails the integration of concessional funds from donors and philanthropic sources, with
commercial funds from private investors and DFls, both multilateral and bilateral. This approach is used to
de-risk high-impact projects in priority areas, including sustainable energy, and improve bankability, thereby
attracting private investment. In the disbursement of concessional financing, a path to commercial viability
must be present. The following are the types of blended finance products commonly available for emerging
markets [155], [162]:

e Concessional Senior Loans: Loans with top repayment priority, offered at below-market interest

rates or other non-commercial terms (e.g., maturity, grace period, security, repayment profile).

e Concessional Subordinated Loans: Loans with lower repayment priority (or with deferred interest
or principal payments in certain pre-agreed situations), provided at below-market interest rates or
other non-commercial terms.

e Guarantees or Risk-Sharing Facilities: These transfer all or part of the financial risk of a loan or
group of loans to the guarantor up to a maximum agreed amount, with fees charged below market
rates. This could include first-loss protection, where the donor guarantees a portfolio of investments
for afinancial intermediary and pays out before the senior guarantor in case of a payment default. In
the context of the power sector, a form of guarantee can be a standby letter of credit should the off-
taker fail to honour its payment obligation.

e Concessional Equity: An ownership stake in a company or participation in a fund, with return
expectations below what market investors would expect, or subordinated equity with cash waterfall.

e Grants: These can be Performance-Based Incentives to achieve certain expected milestones, or
Viability Gap Fund (VGF), which provide a certain portion of the capital investment. VGF is aimed at
projects which are not yet commercially viable.

e Local Currency Support: Provision of fully or partially subsidised currency hedge through
concessional funds.

Figure 5.8 Investment Value in Lower-Middle-Income and Upper-Middle-Income Countries
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When structuring projects with blended finance, selecting financial instruments considers macroeconomic,
sectoral, and project-specific risks. It is imperative that the structuring requires a minimum amount of
concessional funds, whilst providing maximum leverage for private investment. Although each of these
instruments can address common challenges in emerging markets, e.g. political and currency risks, each
project will have a different blended finance structure. However, the percentage of concessional funds
required in projects in lower-income countries tends to be higher than in upper-middle-income countries
(Figure 5.8) [157].

The use of blended finance is an attractive way for AMS to increase private funding in clean energy projects,
by pooling resources and reducing the risk associated with green investment [15]. ASEAN has seen about
USD 20 billion in blended finance investment, with 127 blended transactions, accounting for 6% of global
blended finance transactions [164]. To make the most of this scheme, the region must promulgate bankable
projects, whilst ensuring they align with country, region, and global macroeconomic conditions. Currently,
ASEAN receives the most blended finance through transactions on funds and projects (Figure 5.9). Funds are
usually allocated towards financing equity, whilst projects tend to focus on long-term development plans,
such as energy infrastructure projects.

Figure 5.9 ASEAN Transactions by Blended Instruments in 2022
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While crucial to a country’s economic growth, ASEAN still faces a significant infrastructure gap. The region
requires around USD 60 billion to fund infrastructure projects, including those in the energy sector. One
of the largest sources of funding in the region is ADB, which offers various funding instruments, including
grants, bonds, loans, and technical assistance. ADB currently co-finances the ASEAN Infrastructure Fund
(AIF), the largest fund established by ASEAN. To support the region, ADB provided USD 150 million of initial
equity [164]. Until 2023, AIF has funded seven energy projects across ASEAN. As of 2023, AIF has funded
seven energy projects across ASEAN. One ongoing project is a power infrastructure project in Vietnam,
which is developing 220 kV and 110 kV power grids in Hanoi and Ho Chi Minh City, using a sector loan of USD
100 million funded by the AIF [166].

Another example of the blended financing scheme is in Indonesia’s geothermal projects, which usually
have high capital costs. The Geothermal Resource Risk Mitigation programme is funded by the World Bank
through the sector using three instruments: 14.6% in equity, 22.6% in grants, and 62.8% in loans, totalling
approximately USD 65 million [167]. Joint financing has been implemented to engage public and private
developers, by offering financial security during the exploitation phase, eventually increasing geothermal
power generation capacity in the country. For high-risk projects still in their growing market phase, a blended
scheme could be a suitable substitute for PPP, due to its efficiency and transparency to increase bankability
and secure investor financing, because of the shared risks between governments, DFls, and donors.
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Green Bonds

A new financial product known as “green bonds” has been growing rapidly on a global scale. For long-term
projects, green bonds can be an attractive option to finance initiatives that might be challenging to fund
due to high risk. Whilst green bonds have seen significant growth globally, most issuances have originated
in Europe. ASEAN still lags in green bond issuance, though the market has expanded over the past 7 years
[167].1n 2016, corporate local currency yield (LCY) was the only green bond issuance in the region. By 2017,
corporate foreign currency yield (FCY) bonds began to appear and quickly surpassed the value of corporate
LCY bonds. Despite fluctuations, the value of green bond issuances demonstrated an upward trend, reaching
USD 2.1 billion in 2021. This suggests that corporate financing remained resilient despite the economic
challenges posed by COVID-19.

Although the value dropped significantly the following year, the total value of green bond issuances peaked
due to a notable increase in government LCY bonds. Government LCY bonds entered the marketin 2019, but
it has been in the last two years that their value has been particularly high (Figure 5.10). This trend reflects
several enabling factors, including a growing market and stronger policy frameworks for financing green
projects.

Figure 5.10 Green Bonds Issuance in ASEAN 2016-2023
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Foreign currency in prior years demonstrates a fair share of value. Issuing FCY green bonds could leverage
foreign investors to increase project viability in the international capital markets, broadening funding
sources. However, this poses a risk to the country (issuer) because of inflation and unstable currency rates,
resulting in a high risk of financial strain when repaying the bond. In the last two years, government and
corporate LCY showed a large share, particularly due to the ADB and ASEAN+3’s efforts to encourage LCY to
diversify sources. Along with boosting sustainable development, using local currency will attract domestic
investors and increase the domestic markets, stimulating economic growth, and thus accelerating capital
and reducing dependency on project financing in foreign currencies.

The Philippines has made significant progress in its commitment to promoting a sustainable capital market,
having issued USD 6.58 billion in Green, Social, and Sustainability Bonds (GSSB) that can be directed toward
clean energy projects [170]. Similarly, the Bank of Thailand established a sustainable finance framework
with its 3-year Strategic Plan (2020-2022), which encourages financial institutions to integrate ESG
(Environmental, Social, and Governance) information into their business and operating models. Thai private
banks have issued GSSB to finance and refinance green assets [171]. In Indonesia, the Financial Services
Authority, supported by Bank Indonesia, issued green bonds in 2017. These bonds outline specific green
practices, procedures, criteria, and regulations that issuers must adhere to [172].
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Carbon Credits

Carboncreditscanplayacrucialrolein attracting private capital, alongwiththe government’s complementary
policies to bridge the investment gap. Due to the high upfront costs of clean technologies, carbon credits
can push the emitters to adopt and fund low-emission technologies. This has led to the creation of a new
revenue stream from the carbon credit trading scheme. A robust and clear guidance on carbon credit could
help countries navigate the complex market due to volatile credit prices and uncertainties.

Several AMS have adopted regulations on carbon credit trading, and established a dedicated platform to
facilitate the trading. Indonesia and Singapore are amongst the countries in ASEAN with a set of legal and
regulatory frameworks on carbon credits [173]. Moreover, most AMS have put into practice carbon credit
programmes and voluntary market activities [173]. However, the price of carbon applied in Southeast Asia
is considered low. The IMF has estimated that a carbon price of USD 35/tCO,e to USD 70/tCO,e would
significantly reduce emissions by 2030 [174].

Singapore’s carbon price was at SGD 5/tCO_e (around USD 3.8) from 2019 until 2023 [174]. The country will
progressively raise the price of carbon to SGD 25/tCO_e (USD 19.1) by 2024 and SGD 45/tCO, e (USD 34.5)
in 2026 and 2027, with a view to reaching SGD 50-80/tCO, e (USD 38.4-61.4) by 2030 [175]. In addition, a
new system for international carbon credits (ICCs) was introduced in 2022 for effective cooperation with
international carbon markets, enabling businesses and industry to use voluntary carbon credits to offset
up to 5% of their taxable emissions [177]. In 2023, Singapore’s Carbon Credit market size reached USD 14.5
million, and is projected to grow 21% annually until 2030 [178].

Given its current economic condition, Indonesia only imposes a carbon tax of USD 2/tCO,_e, which is limited
to coal-fired power plants [179]. Thailand operates a voluntary domestic carbon market, and recently
launched a carbon credit exchange, called FTIX, which is operated by the Federation of Thai Industries [180].
In 2022, Malaysia launched a voluntary carbon exchange—the Bursa Carbon Exchange—and has seen the
trading of 150,000 credits from 15 companies in the energy and agriculture, forestry, and other land use
sectors in 2023 [181].

As of this time, Brunei, Lao PDR, Myanmar, and the Philippines are considering carbon credit. Since 2004,
Myanmar has benefited from carbon credit purchases through 36 approved projects that have reduced
emissions by less than 500,000 tCO,e [182]. In 2024, Lao PDR launched a forest carbon credit initiative
(REDD+) to reduce emissions from forest destruction and degradation, but a legal framework is not yet
in place [183]. Vietnam is currently in the development stage of a carbon credit exchange—including the
national registration system to track regulated emission quotas and carbon credits—and will officially start
operations in 2028 [184].
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CHAPTER 6

Country Deep Dive




Indonesia
Economic Background

Indonesia, the largest economy in Southeast Asia, has shown impressive economic resilience and growth in
recent years. As the fifth largest economy in Asia, its GDP surpasses USD 1 trillion. Between 2013 and 2022,
Indonesia’s GDP growth exceeded the average for emerging markets, driven by strong domestic consumption
and a growing middle class. The economy consistently grew despite global economic challenges and volatile
commodity prices. Over the decade leading up to 2022, Indonesia’s average real GDP growth was 4.3%,
just below the Asia-Pacific region’s average of 4.4%. In 2022, real GDP growth reached 5.3%. The average
inflation in the ten years to 2022 is 4.1%, and during the same period, the local currency rupiah weakened by
38.1% against the USD [185].

In 2021, the services sector contributed 47% to the total GDP, whilst manufacturing made up 19%, other
industrial activities 21%, and agriculture 13%. From the expenditure side, private consumption contributed
to 56% of GDP, government spending accounted for 9%, fixed investment 31%, and net exports 4% [185].
According to Moody’s, the Indonesian credit rating is Baa2, considered medium grade and may pose a

moderate credit risk [10].
Energy Mix Landscape

In 2021, Indonesia’s TPES was 235.4 Mtoe, an increase of 1.7 times from 2005 (Figure 6.1). Coal and oil
are the primary energy sources, constituting 60% of the total energy supply. In particular, coal has grown
significantly since 2014, surpassing natural gas. However, according to the Indonesia Electricity Supply
Business Plan 2021 - 2030, no new coal-fired power plants are to be constructed, except for those that have
already reached financial close or are under construction, which is approximately 13.8 GW of additional
capacity until 2027 [186].

Figure 6.1 Indonesia’s Total Primary Energy 2005 -2022
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Variable renewable energy, such as solar and wind, have grown consistently, picking up some fraction of
the energy supply since 2018 (Figure 6.2). Biofuels and waste have decreased since 2010, which could
indicate a shift away from these sources. The Electricity Supply Business Plan 2021 — 2030 intends to add
40.6 GW of renewable energy through 2030, focusing on developing biomass co-firing technology, hydro, and
geothermal [185]. The government of Indonesia has set a target to increase the share of new and renewable
energy in TPES to 23% by 2025, and 31% by 2050 [186].
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Energy Investment Landscape

Figure 6.3 shows the distribution of foreign investment values by instrument and by country of origin in
Indonesia over the period 2021 - 2023. During this period, the total energy investment in Indonesia was USD
321 million, the lowest amongst the other AMS. The largest portion of investments, accounting for 49%, is
from commercial banks, amounting to USD 157.3 million. Bilateral debt follows closely, representing 39.3%
of total investments with USD 126 million. Equity investments contribute the least, at 11.7% and USD 37.7
million [64].

Figure 6.3 Energy Investment Share in Indonesia by Financing Instrument and Country of Origin 2021 - 2023
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The United States is the predominant financier, with a significant amount of bilateral debt, amounting to USD
126 million. Singapore, France, Japan, and the UK also contribute notable investments, primarily through
commercial loans. With regard to equity instruments, Indonesia and the United Arab Emirates were the main
contributors to the energy investment landscape in Indonesia during 2021 — 2023 [64].

In 2019, ADB identified some key challenges for financing in the renewable energy sector, such as high
perceived risks by banks, which leads to high interest rates and cost of capital, relatively small project
capacity, leading to high project development and transaction costs, and lack of profitability [187]. This
condition makes fiscal incentives and supporting measures from the Government of Indonesia essential to
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Applicable Incentives
The government of Indonesia employs several fiscal incentives to boost clean energy investments.

a. Tax Exemptions
Government Regulation No0.78/2019 provides an income tax reduction of up to 30% for qualifying
expenditures on fixed assets (including land), prorated at 5% per year for six years. This regulation also
gives companies a relaxation to carry forward tax losses for up to ten years, accelerated depreciation
and amortisation rates, and a maximum withholding tax rate of 10% for dividends paid to foreign
shareholders [188].

b. Import Duty Exemptions
Ministry of Finance Regulation No. 218//2019 provides exemptions from import duties for goods used
in geothermal activities during various phases (exploration, exploitation, and utilisation). Ministry of
Finance Regulation No. 66/2015 also provides import duty exemptions for capital goods (excluding
spare parts) imported by PLN, Business License (Wilayah Usaha) holders, and Independent Power
Producers (IPP) [188].

c. VAT Exemptions
Government Regulation No0.48/2020 provides VAT exemptions on imports of strategic capital goods
such as power plants, machinery, and equipment (excluding spare parts). Specifically for geothermal
activities, Ministry of Finance Regulation No0.198/2019 provides the same VAT exemptions [188].

d. Tax Holiday
Ministry of Finance Regulation No.130/2020 offers a 50% to 100% corporate income tax reduction for up

to 20 years for businesses involved in “Pioneer Industries,” including renewable energy projects [188].

In addition to the several fiscal incentives offered by the Government of Indonesia, there are some financing
instruments established by the Indonesian Environment Fund Management Agency (BPDLH) in 2019. Under
Government Regulation N0.46/2017 and Presidential Regulation No0.77/2018, the Government of Indonesia
created the BPDLH to raise, manage and disburse funds to achieve Indonesian environmental initiatives and
climate targets [189]. The BPDLH directed a number of funding instruments supporting various projects,
including renewable energy [190].

a. Viability gap fund

The viability gap fund was established to provide cash support to make projects financially viable,
particularly renewable energy infrastructure. The viability gap fund was usually intended to benefit
energy end-users. However, the BPDLH provides funding for energy producers, instead of end-users.
b. Project development fund
The project development fund was created to offer grants and zero-to-low interest loans forrenewable
energy projects, such as rooftop solar, that benefit public schools, developers, and government
entities.
c. Credit enhancement fund
The credit enhancement fund targets capital owners and financiers with risk reduction through low-
interest loans, insurance premium subsidies, grants, and guarantees.
d. Technical assistance fund
The technical assistance fund supports project preparation, development, and capacity building,
especially for renewable energy projects.

Project Case Study: Cirata Reservoir Floating Solar PV Plant

The Cirata Reservoir Floating Solar PV Plant project is located in West Java, Indonesia, with a total capacity
of 192 MWp, the largest floating solar project in Southeast Asia. The project value is approximately USD 150
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million. The project sponsors are PT Nusantara Power (Indonesia), a subsidiary of PT PLN Indonesia, and
Masdar (United Arab Emirates). The equity portion of the project constitutes 24% of the total project cost
amounting to USD 37.7 million. The remaining 76% is financed by three international commercial banks,
Sumitomo Mitsui Commercial Bank (Japan), Société Generale (France), and Standard Chartered (Singapore)
[191].

The Cirata Reservoir Floating Solar PV Plant project was declared a “National Strategic Project”, which
may receive benefits from the Government of Indonesia. Government Regulation 42/2021 provides certain
facilities to accelerate permitting, licensing, and land acquisition [191]. These facilities offer investment
certainties to the project. Additionally, Ministry of Finance Regulation 130/2020 provides tax holidays for
National Strategic Projects meeting certain investment criteria (Table 6.1).

Table 6.1 Tax Holiday Provision in Indonesia

Capital Investment Plan Capital Investment Plan
(IDR 100 bn < IDR500bn) (>IDR 500 bn)
Corporate Income Tax (CIT) Rate 50% 100%

IDR 500 bn up to <IDR 1 trillion: 5 years

IDR 1 trillion up to < IDR 5 trillion: 7 years

IDR 5 trillion up to < IDR 15 trillion: 10 years
IDR 15 trillion up to <IDR 30 trillion: 15 years
> |DR 30 trillion: 20 years

Concession Period from Five years
Operation Date

Transition 25% CIT reduction forthe = 50% CIT reduction for the next two years after the
next two years after the Concession Period ends
Concession Period ends

Source: Authors’ compilation based on PWC [188]

According to (Table 6.1), the Cirata Reservoir Floating Solar PV Plant project may benefit from a 100%
reduction in CIT for seven years and a 50% reduction for two years after the first concession period ends.

This facility can increase the project’s profitability and returns, improving its attractiveness.

Some studies have identified local content regulations in Indonesia that had the unintended effect of
increasing project costs, due to a gap between the domestic and international production costs [192],
[193]. Previously, the local content regulation, Ministry of Industry Regulation 54/2012, stipulated that the
minimum local content for solar PV power plants is 40.68% for combined goods and services. An exemption

for the local content regulation was generally allowed under these conditions [194]:

1. The goods are not produced domestically;
2. The specifications for domestic goods/equipment do not meet the project requirements; and/or
3. The level of domestic goods production does not meet the demand, as confirmed by the relevant

manufacturer.

The previous local content regulation significantly impacted the execution of the Cirata Reservoir Floating
Solar PV Plant project. The process of obtaining exemptions to use imported equipment for the project was
time-consuming, leading to delays in project execution [195]. The Government of Indonesia eventually
granted the exemption to use imported equipment for the project, and the final local content for the Cirata
Reservoir Floating Solar PV plant was 24% of combined goods and services [196].

In August 2024, the Government of Indonesia amended local content regulation Ministry of Energy & Mineral
Resources Regulation No0.11/2014, by issuing Ministry of Energy & Mineral Resources Decree No0.191/2024,
which stipulates that the minimum local content for a solar PV power plantis 20% [194]. This minimum local
content is lower than the previous regulation, and appearing more achievable, based on the experience of
the local content in the Cirata Reservoir Floating Solar PV Plant project.
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Lao PDR
Economic Background

In 2023, economic growth in Lao PDR accelerated to 3.7%, though it remained below pre-pandemic levels.
High inflation — amongst the highest in Asia — reduced consumer spending, and a shortage of foreign
currencies affected private businesses. The average inflation rate is 5.1%, in the ten-year period to 2022.
Moving into 2024, persistently high inflation will continue to affect private spending. During 2012 - 2022, the
local currency Kip weakened by 53.7% against the USD [197].

In2021, the services sectorcomprised 50% of total GDP, whilst manufacturing contributed 9%, otherindustrial
activities 25%, and agriculture 16%. Regarding GDP by expenditure, private consumption represented 66%
of GDP in 2016, government spending accounted for 14%, fixed investment comprised 29%, and net exports
were at-9% [197]. According to Moody’s, Lao PDR’s credit rating is Caa3, which falls under speculative grade
and poses very high credit [10].

Energy Mix Landscape

Figure 6.4 depicts the TPES in Lao PDR from 2005 to 2022, illustrating significant trends. In 2021, the TPES
of Lao PDR was 8.5 Mtoe, increasing almost threefold from 2010. Coal constitutes 37% of the total energy
supply, whilst hydropower makes up 33%. Coal emerged as the dominant energy source, experiencing a
substantial surge beginning in 2015, when the Hongsa Thermal Power Plant, with a capacity of 1,878 MW,
was commissioned [198]. According to Lao PDR Power Generation Planning (2020 - 2030), the coal used in
the power plant is to be processed using clean coal technology, and the share of coal-fired power plants
should remain at 30% until 2030 [186].

Figure 6.4 Lao PDR Total Primary Energy Supply 2005-2022
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The share of variable renewable energy, such as wind and solar, is notably small. However, the Government
of Lao PDR set the target for new solar power plants at 957 MW in 2030, which may increase the share of
variable renewable energy in the total energy mix. The Government of Lao PDR has set a target of achieving
a 30% renewable energy proportion of total energy consumption by 2025. The government also plans to set
a tentative objective of achieving 10% RE energy consumption using biofuels in the transport sector [199].
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Energy Investment Landscape

Figure 6.5 and Figure 6.6 illustrate the distribution of investment values by various financial instruments in
Lao PDR from 2021 to 2023. Total energy investment during this period was USD 959 million, the 4 largest
investment amount after Vietnam, the Philippines, and Malaysia in the same period. The types of financing
instruments vary from commercial loans to equity, public financing (multilateral & bilateral debt), and grants.

Figure 6.5 Value and Share of Energy Investment in Lao PDR by Financing Instrument, 2021 - 2023
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Figure 6.6 Energy Investment Value in Lao PDR by Investor’s Country, 2021 - 2023
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Commercial banks are the primary source of investment, accounting for 35.44% of total investment value,
with USD 340 million. This is followed by equity investments, which constitute 27.8%, or USD 266.45 million.
Thailand mobilised the largest share of commercial loans and equity investment to Lao PDR during 2021-
2023.

Multilateral debt accounts for 23.24% of investments, amounting to USD 223 million, highlighting the
involvement of international financial institutions in Lao PDR’s investment landscape. Bilateral debt,
involving agreements between two countries, represents 12.51%, or USD 120 million. Japan is the sole
source of bilateral debt in Lao PDR’s energy investment landscape. Grants, which are non-repayable
financial aids, constitute the smallest segment in the chart, estimated to indicate limited dependence on
this form of financial support [64]. The Monsoon Wind Power Project in Lao PDR is driving the country’s
energy investment landscape. This is the first cross-border project in Asia, which will be constructed in Lao
PDR, with electricity exported to Vietnam.
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Available Incentives

The Law on Investment Promotion 2016 in Lao PDR regulates the supporting measures to attract domestic

and foreign investment. Some key incentives are identified as [200]:

a. Sectoral Incentives
Investment incentives are provided based on the business sector. Some business sectors that can
benefit from the investment incentives are environmentally friendly technologies, energy-efficient
technologies, environmental-friendly agriculture processing, and eco-tourism.

b. Zonal Incentives
Tax exemption on profits is possible for a certain period of time, depending on the previously mentioned
business sectors, investment areas, and size of the investment. Incentive areas that can benefit from
profit tax exemptions are categorised as:
e Zone 1 (Remote Areas): areas with socio-economic infrastructure unfavourable for investment.

Investors in the prioritised business sectors and Zone 1 will benefit from the profit tax exemption for
ten years, plus an additional five years.

e Zone2(DevelopedAreas): areaswithsocio-economicinfrastructurethatisfavourabletoinvestment.
Investors in the prioritised business sectors and Zone 2 will benefit from the profit tax exemption for
four years, plus an additional three years.

e Zone 3 (Special Economic Zones): specific regulations apply, providing special financial incentives.

c. Tax and Duty Exemptions

e Importdutyis exempted for machinery, equipment, and raw materials used for exports. Furthermore,
the VAT for exports is 0%.

e |nvestors who re-invest their net profit for additional investment activities will receive the applicable
profit tax exemptions.

e Tax loss carries forward for three years, subject to proper assessment from the tax authority.

d. Land Use Incentives

Investors in prioritised sectors can receive exemptions on state land rental or concession royalties:

e Zone 1 receives exemptions for ten years, with an additional five years

® Zone 2 receives exemptions for five years, with an additional three years

e Zone 3 to comply with specific regulatory requirements

e. Financial Access

Investors can access the financing incentives by borrowing from commercial banks and other financial
institutions in Lao PDR and overseas.

The Government of Lao PDR has issued the Renewable Energy Development Strategy for Lao PDR 2011 -
2025. Under this development strategy, the Government of Lao PDR will establish the Renewable Energy
Fund, which aims to:
e Assist the development of renewable energy and biofuel industry in Lao PDR;
e Remove financial barriers in resource assessment, research, project development, and related
activities; and

e Fund capacity-building activities, and disseminate knowledge on energy efficiency, and related
goals.

The source of this Renewable Energy Fund will be the government budget, as well as from international
donors and non-governmental organisations [199].
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Project Case Study: The Monsoon Wind Power Project

The Monsoon Wind Power Project, located in the Attapeu and Sekong provinces, has a stated capacity of 600
MW, and is designed to export electricity to neighbouring Vietnam. This initiative marks the first wind power
project in Lao PDR, the largest in Southeast Asia, and the first cross-border wind project in Asia. It will have
a long-term electricity purchase agreement with EVN, a Viethamese state-owned utility company. The total
project value is approximately USD 959.5 million, financed through multiple financing instruments ranging

from equity, commercial loans, multilateral debt, and grants [64].

Equity financing will be provided by the project sponsors, who are initially from various countries in Asia. The
total equity raised is around USD 266.5 million, which comprises 27.7% of the total project cost. Figure 6.7
shows the project sponsors and their respective equity shares.

Figure 6.7 Monsoon Project Sponsors and Equity Shares
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Debt financing will carry the remainder of the project cost. ADB, as the sole mandated lead, will arrange,
structure and syndicate the entire financing package for the project. The package comprises USD 340 million
from commercial loans, USD 293 million from multilateral and bilateral financing, and USD 50 million from
concessional financing. The commercial loans constitute 50% of the debt portion (Figure 6.8). They are
backed by banks from China (Hong Kong Mortgage Corporation), Thailand (EXIM Bank of Thailand, Siam
Commercial Bank, Kasikorn Bank), and Japan (Sumitomo Mitsui Banking Corporation). The multilateral and
bilateral debts are financed by ADB, AlIB, and JICA. The concessional financing that constitutes 7% of the
debt portionis provided by Leading Asia’s Private Infrastructure Fund and the Canadian Climate Fund for the
Private Sector in Asia[201].

Apart from the equity and debt financing portion, the Monsoon Wind Power Project will benefit from grant
financing through ADB’s Asian Development Fund — Private Sector Window (ADB - PSW). This grant, as
part of a blended finance solution, was established in 2020, to support private sector transactions with
financing hurdles in frontier markets. This grant is intended to establish a curtailment debt service reserve
account [202]. The borrower can use this account to partially alleviate repayment risk in the event of severe
curtailment, which is a key bankability issue for lenders. The application of concessional blended finance
was essential in addressing the project’s bankability challenges and attracting commercial capital.
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Figure 6.8 Monsoon Project Debt Financing Source
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The curtailment risk is closely linked to the reduction of electricity that can be delivered to the grid. The
curtailment is sometimes due to the grid default or operational purpose. This curtailment poses a risk to
the investor because it affects the investor’s ability to generate revenue and repay the debt portion. Thus,
sometimes compensation is given to the investor when there is a curtailment due to the grid default. In
Vietnam, where the project transaction happens, there is no such compensation, increasing the curtailment
risk, which is a bankability issue (refer to the RISE — Energy Sector Management Assistance Programme
(ESMAP) indicator in Table 6.2).

Table 6.2 Regulatory Indicators: Incentives and Regulatory Support for Renewable Energy

Sub-indicators : Electricity grid access and dispatch

Does the country provide prioritised access to the grid for RE?

Y
Do RE projects receive priority in dispatch? Y
Are there provisions to compensate sellers if offtake infrastructure
is not builtin time? N
Are there mechanisms to compensate RE projects for lost genera-
tion due to certain curtailments after project commissioning? N
Is the compensation due because of curtailment actually given
out? N

Source: Authors’ compilation based on RISE-ESMAP [109]

Table 6.2 indicates that there is no mechanism in place to compensate developers for grid curtailment in
Vietnam. As a result, developers face significant curtailment risk, which could disrupt their revenue streams.
The uncertainty surrounding long-term revenue creates bankability issues, reducing the attractiveness of the
project and potentially deterring investors or financial institutions from committing their capital.

Therefore, the curtailment debt service reserve accountis created using grants to reduce the high curtailment
risk. Established using the USD 10 million grant from ADB-PSW, it gives certainty to the investor when the
curtailment arises [201]. This greatly reduces the project risk, which will attract private financing for the
project.
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Best Practices from Other Regions
China

In 2022, the Government of China introduced the 14" Five-Year Plan for Renewable Energy Development for
2021 - 2025, in efforts to accelerate renewable energy growth. The plan seeks a 50% increase in renewable
energy generation, rising from 2,200 TWh in 2020, to 3,300 TWh in 2025. Additionally, it sets a target for
renewable electricity consumption to reach 33% by 2025 and mandates that half of the increase in China’s
electricity consumption over the period should come from renewables [203].

China is set to surpass its 2030 renewable energy targets by 2025, facilitated by a rapid expansion in solar
power installed capacity. Investments in solar energy have surged by 70% year-on-year, and as of October
2023, China added 143 GW of solar capacity, contributing to a significant shift in the energy landscape
where solar power exceeds wind power in total capacity. Projections suggest China could reach its 1.2 TW
renewable energy target five years ahead of schedule [204]. Figure 6.9 shows the current status of energy
investmentin China from 2015 to 2023.

Figure 6.9 Energy Investment in China 2015 - 2023
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Figure 6.9 illustrates the trends in energy investment in China from 2015 to 2023, highlighting significant
growth in clean energy investments, as compared to fossil fuels. Clean energy investments have consistently
increased, peaking dramatically in 2023. This surge indicates China’s strategic shift towards renewable
energy and commitment to a low-carbon economy. Conversely, investments in fossil fuels have remained
relatively stable, with minor fluctuations, indicating a steady but not expanding focus. Notably, the gap
between clean energy and fossil fuel investments widened substantially in 2022 and 2023, reflecting China’s
intensified efforts in clean energy. In 2023, clean energy investment reached its highest level at around
USD 626 billion, constituting 76.5% of the total energy investment in China. This data observedly reflects
China’s prioritisation of clean energy, driven by policy incentives and global climate commitments, enabling
pathways towards a more sustainable energy future.

Inthe globalcontext, Chinaremainsthe largestinvestorin energytransition developmentin 2023, constituting
38% of the global energy investment, surpassing the USA and the EU [206]. The country has dominated
wind and solar technology manufacturing and the global supply chain. China significantly accounts for
the world’s solar manufacturing capacity, with more than 80% of global capacity [205]. In 2022, China
exported more than 143 GW of PV modules, reaching a record high of more than USD 51.25 billion, a major
highlight in China’s foreign trade. Through a combination of sizeable government investments, aggressive
policy frameworks and technological advancements, China has consequently emerged as a global leader in
renewable energy. The country has focused on scaling up renewable energy capacity, particularly solar and

wind power, whilst driving down costs through innovation and economies of scale.
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Denmark

The government of Denmark has set a target to end fossil fuel production by 2050, and to achieve 100%
biomethane for heating before 2030. Under its Climate Act 2020, the government is bound to reduce
greenhouse gas (GHG) emissions by 50% to 54% in 2025, and 70% by 2030, as compared to 1990 levels
[207]. The TPES in Denmark between 2010 and 2022 is shown in Figure 6.10.

Figure 6.10 Total Primary Energy Supply in Denmark 2010 - 2022
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In 2022, oil remained the largest energy source for Denmark’s total primary energy supply. Over the period
of 2010 to 2022, Denmark has reduced its energy supply from coal and natural gas, whilst increasing the
supply from biofuels, waste and variable renewable energy (wind, solar, etc). In 2022, the combined output
of renewable energy made up 83.5% of electricity generation, dominated by wind energy. This significant
share of renewable electricity caused the emissions from the electricity sector to decline by 68% over the
last decade, from 22 MtCO, in 2010, to 7 MtCO, in 2021 (Figure 6.11).

The steep decline in emissions from the electricity and heating sectors reflects Denmark’s transition to wind
power (54% of total generated electricity in 2022), reducing the use of fossil fuels for the electricity and heat
sectors [208]. Denmark’s targeted renewable energy deployment is to quadruple the capacity of onshore
wind and solar power generation by 2030, and increase offshore wind capacityto 18 GWin 2030, and 35 GW in
2050, from the current capacity of 2.3 GW [207]. Through 2022, the Danish Government provided renewable
energy support schemes to achieve this target, which were financed by the Public Service Obligation tariff
under the Danish Electricity Supply Act. The revenue from the PSO tariff was utilised to subsidise renewable
energy. Currently, the renewable energy subsidy is directly financed from the state budget [207].

Figure 6.11 The CO2 Emissions in Denmark by Sector, 2010 - 2022
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In2022,Denmarkestablishedagreenfundtoaccelerateitsshifttosustainableenergyandreducedependence
on fossil fuels. The fund will allocate DKK 53.5 billion (USD 7.8 billion) in total, with DKK 1.5 billion (USD
219 million) designated for 2024, and DKK 3.5 billion (USD 512 billion) annually from 2024 to 2040. Eligible
projects must be related to energy and supply, food and agriculture, buildings and infrastructure, materials
and resources, or transport and mobility [207].

Denmark’s example in transitioning to renewable energy, especially wind power, results from a combination
of clear government targets, substantial investments, and a supportive financing scheme. These efforts have
moved Denmark up the list of the Energy Transition Index in 2024, and may be a model for other countries to
follow [209].

United Kingdom

The UKhasundertakensignificantstepstotransformitsenergypolicylandscape,focusingondecarbonisation,
innovation, and energy security. The Climate Change Act 2008 is groundbreaking legislation establishing
a legally binding framework to reduce the United Kingdom’s GHG emissions by at least 80% by 2050, as
compared to 1990 levels [210]. This target was later revised to net zero emissions by 2050 following advice
from the Committee on Climate Change in2019. In 2017, under the United Kingdom’s Clean Growth Strategy,
the government set out policies and government funding of GBP 2.5 billion (USD 3.2 billion) for innovation
and low-carbon investment until 2021. The Climate Change Act of 2008, and the Clean Growth Strategy drive
the UK’s ambitious climate targets [210].

Figure 6.12 shows a significant decline in the use of coal, particularly after 2013, when the supply sharply
dropped from 1.5 million terajoule, or 35 Mtoe (20% of total energy supply), to just 0.2 million terajoule or 4.8
Mtoe (3% of total energy supply). Variable renewable energy (solar, wind, etc) steadily increased throughout
the period, surpassing the supply from coal in 2020. In 2022, the supply from variable renewable energy
constituted 5% of the total energy supply. The impact of the steep decline of coal in the energy mix can be
seen in total CO, emissions in the electricity and heating sectors.

Figure 6.12 Total Primary Energy Supply in the United Kingdom, 2010 - 2022
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Overall CO, emissions from the electricity and heating sectors have been reduced from 177 MtCO, in 2010,
to 67 MtCO, in 2022, or a decrease of 62% (Figure 6.13). The UK government has implemented various
measures, including the Electricity Market Reform (EMR), to support the transition towards a low-carbon
economy. This measure has substantially reduced GHG emissions and increased renewable energy sources.
The EMR, introduced through the Energy Act of 2013, aimed to incentivise investment in secure, low-carbon
electricity, improve the security of supply, and reduce emissions. Key mechanisms include Contracts for
Difference and a Carbon Price Floor [210]. The mechanisms will provide revenue certainty for investors, and

protect them from carbon price volatility.

Figure 6.13 CO, Emissions in the UK by Sector, 2010 - 2022
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In 2021, the UK government launched the UK Emissions Trading Scheme (UK ETS) because the UK was no
longer participating in the EU ETS. The UK ETS is a cap-and-trade system that sets a limit on the total level
of GHG emissions, and allows industries to buy and sell emission allowances. The cap will decrease over
time, providing a long-term framework for companies to plan their decarbonisation strategies. The UK ETS
could then incentivise investment in greenhouse gas removal technologies, which are still considered not
commercially viable [211]. The success of the UK Government in reducing CO, emissions from the electricity
sector can be seen as the result of strong policy frameworks, financial incentives, and market regulation in
the form of the cap-and-trade system.
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CHAPTER 7

Implications




Rising living standards and steady GDP growth in emerging economies like ASEAN will lead to increased
energy consumption through 2050. This sustained economic expansion parallels a massive urbanisation
rate that affects the demand for residential and commercial buildings, increased use of transportation, and
public services. Despite the expected slowdown in the growth of energy demand due to smart technology
penetration and breakthroughs in energy efficiency measures, the consumption of energy will keep rising,
depending on the speed of technology penetration and the infrastructure readiness of each AMS. Regional
and national policies in fostering energy efficiency, RE, and sustainable development will also influence
ASEAN energy demand trends.

In meeting the growing energy demand, ASEAN remains committed to sustainable growth through the
transition to a more resilient and low-carbon energy system which requires substantial investments in
infrastructure, energy efficiency measures, and the adoption of renewable energy technologies. AMS’
commitment to sustainable growth is evident through their policy frameworks and international agreements,
which emphasise the importance of reducing carbon emissions and enhancing energy security.

Despite the momentum toward transitioning to cleaner energy, reliance on fossil fuels as primary energy
sources still poses a vital challenge in the region. Looking at the power generation share, investments are
still directed to fossil fuels because itis considered a safe option and a faster return. ASEAN countries acting
as fossil fuel producers are still prominent as they contribute a significant amount to the GDP and are still
perceived as an important commodity [212], resulting in a focus on investment in fossil fuels for speedy
investment flows and revenue. However, the cost of fossil fuels will always fluctuate due to global conditions.
The conflicts in Ukraine and the Middle East have caused prices of oil and natural gas to be unstable, along
with supply chain issues and inflation in the aftermath of the COVID-19 pandemic that caused disruptions
in fossil fuel prices. These tandem occurrences affect fossil fuel supply, thus accelerating the development
and implementation of renewable energy.

Bridging the energy transition needs a significant investment in supporting infrastructure, especially during
the market creation phase. A step that AMS could take is to consider natural gas before fully transitioning
from coal to renewable energy. Thus, energy supply quality is ensured while catering to the growing demand.
For countries leading in certain technology due to the abundant natural energy resources, such as hydro and
geothermal, investment could be focused on those resources.

In encouraging renewable energy investments, AMS have put relevant policies and regulations in place.
Despite varying success, allAMS have deployed various RE projects and natural gas to bolster their electricity
capacity and production from cleaner sources. For example, the Philippines is taking a step in investing
in five LNG projects to support the energy transition, totalling USD 865 million in capital cost [170]. For
countries leading in certain technology due to the abundant resources, investment could be focused on
those resources. Cambodia planned to spend USD 6.7 billion on hydro dams, solar PV plants, and battery
energy storage system projects starting in 2032 [213]. The hydro investment might have a smaller number
due to bilateral cooperation of power imports from Lao PDR, between the year 2026 to 2031.

Nonetheless, the investment gap for renewable energy remains significant, requiring USD 95.5 billion from
2021-2030. Underthe ASEAN Carbon Neutrality Strategy, the region could unleash the total green investment
for all sectors approximately USD 3.7 trillion — 6.7 trillion. With this amount of investment, international
partners have an enormous opportunity to deepen our existing collaboration through numerous schemes,
including human resources and technical assistance. To continue attracting foreign investments to ASEAN,
especially for countries with low credit ratings, a global partnership is needed to finance their climate and
energy transition.

One notable example of global participation in Southeast Asia is the Just Energy Transition Partnership
(JETP), with Indonesia and Vietnam already announcing the agreements and the Philippines potentially
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working towards having one for itself [214]. JETP aims to support developing countries in transitioning away

from coal and towards cleaner energy with financing from wealthier countries.

Under JETP, Indonesia has just launched one of the largest investment plans, with USD 20 billion allocated
for the energy transition. The investment aims to achieve a 44% RE share in power generation by 2030 and
emit no more than 250 metric tons of CO, (MtCO,) from power grids, down from a baseline of 305 MtCO,,
Indonesia’s partnership will focus on projects, loans, and technical assistance. Meanwhile, Vietham has a
USD 15 billion investment plan and is projected to achieve 44% RE share and a 240 MtCO, carbon emission
peak (down from 280 MtCO,) by 2030, with a 30 GW energy peak from coal-fired generation [214]. Vietnam’s
investment plan focuses on financial and technological capacity building, with assistance in policy and
regulation to increase private investment towards RE.

At the project level, de-risking of renewable energy projects is critical to encourage foreign private sector
investment in AMS. One of the fundamental risks perceived by the private sector is country risk. Countries
with constant shifts in policies and regulations in a country expose a high risk for foreign investors, which
could reduce FDI flows. Nonetheless, strong policies and regulations without additional international
climate finance and improvement in institutional capacity will be unlikely to impact decarbonisation efforts.

Internationalclimate finance interventionis ofteninthe form of blended finance to act as a catalystto leverage
private capital. Development banks, which have the mandate to finance projects with high developmental
impact, are in a position to provide blended financing products. These products include but are not limited
to guarantees, grants, concessional financing, and local currency support. An example of a blended finance
program is ASEAN Catalytic Green Finance owned by ADB along with finance ministries across AMS [216].
The program is launched to boost the development of green infrastructure by providing technical assistance
and concessional financing to increase bankability and attract private capital to projects such as renewable
energy and energy efficiency.

Renewable energy projects in AMS are highly leveraged which causes these projects to be vulherable to
macroeconomic risks. Highly leveraged projects are exposed to default risk should interest rates rise
significantly. The central bank policy rate, economic growth, inflation, exchange rate, and employment rate
have a significant positive effect on ASEAN’s investment in the long run [217]. Policymakers need to handle
monetary policy carefully to avoid a long-term decrease in investment. Rising energy prices which occurred
globally can drive high inflation, prompting the central bank to raise key interest rates. High interest rates
affect the financing of the energy industry and in the end will impede investment, particularly in renewable
energy projects [218]. Meanwhile, the oil and gas industry is less likely affected by higher rates as it has less
exposure to the cost of debt.

Effective regional coordination is essential for optimising energy development, aligning policies, and
achieving common goals. Enhancing coordination among regional initiatives can help address shared
challenges, streamline efforts, and create a more cohesive energy strategy for the ASEAN region.

In conclusion, ASEAN'’s future energy supply trend demonstrates the region’s commitment to a diversified
and sustainable energy future. By focusing on investments in renewable energy sources, streamlining energy
infrastructure, and adopting supportive policies, ASEAN will achieve its energy goals and participate in
global climate change adaptation and mitigation efforts. However, to attract investments, the region should
resolve financial and regulatory framework challenges to ensure the successful implementation of its energy
targets.

Lastly, enhancing coordination among regional initiatives can help address shared challenges, streamline
efforts, and create a more cohesive energy strategy for the ASEAN region. Effective regional coordination is
essential for optimising energy development, aligning policies, and achieving common goals. Such measures
will also ease foreign investors to scale up in investing through multiple assets in different ASEAN countries.
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