
CAN GAS BE GREEN? 
THE ROLE OF GAS IN SOUTHEAST 
ASIA’S CLIMATE TRANSITION
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1. Effectiveness of carbon pricing judged based on High-Level Commission on Carbon Prices' conclusions that carbon-price level consistent with the Paris 

temperature target is at least US$40–80/tCO2 by 2020 and US$50–100/tCO2 by 2030 2. ETS = Emission Trading Scheme 3. TCFD= Taskforce for Climate-

related Financial Disclosure

Source: Climate Action Tracker, Climate Watch, World Bank, Press search

Country Net-zero 

target  

Net-zero policy 

framework 

ICE vehicle ban Coal phase-out Carbon pricing 

(US$/tCO2e)1

Mandatory TCFD

reporting 

Net-zero by or 

around 2050

Submitted Long-Term 

Low-Emissions 

Development Strategy to 

UNFCCC

Sales ban of new ICE 

vehicles by 2040

Signed Global Coal to 

Clean Power statement at 

COP26

3.732 (carbon tax) 

Will enforce legally 

binding climate-linked 

financial disclosures by 

2022

Net-zero by 

2060

Submitted 'Long-term 

Strategy for Low Carbon 

and Climate Resilience' to 

UNFCCC

No plans to phase out 

sales of new ICE vehicles

Moratorium on new coal 

plants

2.10 (for coal-fired power 

plants – to be rolled out in 

2022) 

No mandatory TCFD

reporting

Carbon 

neutral by 

2050

Finalizing low-carbon long-

term development 

strategy by 2022 

No plans to phase out 

sales of new ICE vehicles

Plans to stop build of new 

coal plants

Carbon pricing and tax to 

be introduced

Central bank plans to 

implement mandatory 

TCFD disclosures

Net-zero by 

2050

No net-zero policy 

framework

No plans to phase out 

sales of new ICE vehicles

Plans to reduce coal-fired 

power via latest Power 

Development Plan draft 

Currently developing  

emissions trading scheme 

by 2027 

No mandatory TCFD

reporting

Net zero by 

2065

No net-zero policy 

framework

Plans to enforce sales ban 

of new ICE vehicles by 

2035

No plans to phase out 

coal but no new coal 

plants in pipeline

Currently developing  

emissions trading scheme 

Mandates listed 

companies to publish ESG 

reports 

No net-zero 

target

No net-zero policy 

framework

No plans to phase out 

sales of new ICE vehicles

Moratorium on new coal 

plants

Carbon pricing under 

consideration but no 

implementation plans

Central bank planning to 

tighten climate disclosure 

rules for banks and FIs

Southeast Asia is pushing toward a net-zero future. Countries across 

the region have made their own net-zero commitments, seeking to 

mitigate 1,700 metric tons (Mt) of regional emissions, and several 

have put in place or are finalizing relevant frameworks to help 

achieve these goals.  

Exhibit 1 - Progressively ambitious climate targets being set by SEA countries will likely provide 

regulatory push for corporations to decarbonize 

Importantly, these ambitions incorporate largest polluter 

Indonesia, with the goal of achieving net zero by 2060, as 

well as second-largest and third-largest polluters Thailand 

and Vietnam respectively, with targets to achieve net zero 

by 2050 and 2065 in turn. [Exhibit 1.]
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Achieving these net-zero ambitions will require carefully 

balancing the pillars of the energy trilemma—ensuring the 

affordability, reliability, and sustainability of energy 

supplies for Southeast Asia. Strategically investing in a 

future of green gas technology is likely to be pivotal in 

achieving these goals. 

Following commitments in the wake of COP26, and ahead 

of COP27 in Egypt, almost half of total energy supply in 

Southeast Asia is now covered by carbon neutrality targets 

by 2050, rising to over 80% by 2060. Under the 

International Energy Agency’s (IEA) Sustainable 

Development Scenario, Southeast Asia is projected to 

abate approximately 60% of its CO2 emissions by 2050. 

However, this still lags behind the 80% of global emissions 

committed to be abated by 2040.

Part of the challenge for Southeast Asia is how to 

decarbonize while fulfilling the increasing energy demands 

of rapidly growing economies in the coming years. [Exhibit 

2.] Electricity demand in the region almost tripled over the 

last two decades, supported by a six-fold increase in coal-

fired generation. Total electricity demand is expected to 

triple again by 2050, as increasingly developed economies 

seek to meet industrial and residential needs. On current 

policy commitments, meeting the expected growth in 

primary energy demand will lead to a significant increase 

in both fossil fuel imports and CO2 emissions.

A forward-looking energy strategy will also need to 

recognize that the region still relies heavily on polluting 

coal technologies for more than 60% its total primary 

energy needs. Coal accounts for 50% of the power mix in 

the largest economy Indonesia, 45% in Malaysia, 42% in 

Philippines, and 32% in Vietnam. Overall, coal accounted 

for more than 40% of the region’s power generation mix as 

of 2020. In looking for a more sustainable future power 

mix, policymakers must also wrestle with the significant 

cost implications in a largely developing region where low-

income communities rely on affordable power to meet 

their own development needs.

One important dynamic which must be considered is the 

relatively young fleet of coal-fired power plants in the 

region, with infrastructure built more contemporaneously 

compared to thermal power station infrastructure in 

mature economies such as the US or Europe. There is a 

significant existing baseload capacity already in existence 

across Southeast Asia, particularly in Thailand and 

Philippines, and a greater share of existing coal plants also 

operate with less efficient sub-critical technologies. 

Factoring in the lifespan of these plants is key to inform a 

strategic energy policy. 

As countries seek to balance affordability, security and 

emissions considerations, gas has the potential to emerge 

as a promising, lower-carbon solution. As a fuel source, gas 

generates between 40% to 80% of the CO2 emissions of 

coal per unit of power, and as such could provide an 

important step towards reducing the carbon-intensity of 

the region’s power ecosystem, particularly in nations such 

as Indonesia and Malaysia where coal currently accounts 

for roughly half of the existing power mix. Through 

replacing coal as a fuel source, it is estimated that gas 

could save between 300 Mt and 800 Mt of CO2 by 2050 

across Southeast Asia.

Gas not only delivers benefits through direct combustion in 

thermal power plants, but also incorporates indirect 

emissions benefits across its full lifecycle value chain. 

Analysis undertaken in 2018 of the lifecycle of coal and gas 

indicates that gas on average resulted in 33% fewer 

emissions than coal per unit of heat in industry and 

buildings, as well as approximately 50% fewer emissions 

than coal per unit of electricity generated. 

Exhibit 2 - Electricity demand in SEA is expected to grow 3x; higher mix of lower carbon sources is 

needed to meet demand and decarb ambitions

1. Based on country power development plans and projections from 6th ASEAN energy outlook report

Source: Press search; 6th ASEAN Energy Outlook; Forest research; IRENA data & statistics; BCG Analysis



Sustainability
Emissions from gas-fired power plants are ~45%

less carbon intensive than coal-fired power plants

Stability
Natural gas can provide more 

stable baseload and security 

compared to variable RE

Affordability
LCOE of gas-fired generated 

electricity is competitive against 

coal-fired generated electricity

Economic difficulties to fund high CAPEX RE projects

Bottlenecks in the electricity transmission networks 

e.g., limited cross-border interconnection

Current underinvestment in grid modernization

Insufficient availability of land to allocate large–scale 

renewable projects

The existing inflexibility of power systems dominated 

by coal–fired generation

Challenges faced today

for integration of variable RE..

…Gas would be a suitable transition fuel as 

ASEAN countries push towards decarbonization

Gas offers an important opportunity to replace coal as a 

fuel for baseload power in the near- and mid-term, as part 

of a phased transition towards a net-zero future.

In Southeast Asia, a limited switch of gas for coal and oil 

avoided around 20 Mt CO2 in 2010 compared to 2000, but 

between 2010 and 2020, a switch back to coal resulted in 

emissions being approximately 40 Mt CO2 higher at the 

end of the decade. Since then, several major nations in 

Southeast Asia have made important announcements 

about phasing out coal, with Malaysia pledging to build no 

new coal plants and Indonesia announcing a moratorium 

on new coal plants from 2023. With investor sentiment 

rapidly turning away from coal, there are also now major 

funding gaps for nations still persisting with coal-fired 

power investment. Overall, this shift away from coal will 

lead to a push toward lower-carbon sources such as gas.

This is evident in the IEA’s Sustainable Development 

Scenario, which projects natural gas is set to replace coal 

as the largest source of electricity by the mid-2020s, with 

gas generation projected to account for ~50% of total 

generation by the mid-2030s. Expert analysis demonstrates 

it is technically possible to replace one-third of coal-fired 

power output with existing gas-fired capacity by 2030, 

offering a potential saving of 120 Mt CO2, equivalent to 

22% of total emissions from coal-fired power plants in the 

region. The majority of this potential lies in Indonesia, 

Thailand, and Malaysia. 

Going forward, a more concerted effort to switch from coal 

to natural gas in Southeast Asia would see CO2 emissions 

in power generation alone fall from a projected ~1,000 Mt 

CO2 in 2050 to less than 700 Mt CO2 under a coal-to-gas 

switching scenario, and below 200 Mt CO2 if carbon 

capture and storage (CCS) technology was robustly 

adopted alongside. However, a more comprehensive 

energy transition including renewables is required if wider 

net-zero ambitions are to be met. Gas offers a cleaner 

alternative to support this transition while ensuring the 

availability of reliable baseload power for rapidly expanding 

power generation needs. 

NEAR- AND MID-TERM OPPORTUNITIES FOR GAS IN SOUTHEAST 

ASIA TO 2030

Gas can act to complement the inevitable energy 

transition as Southeast Asia moves towards more 

comprehensive decarbonization of its power system 

through increasing adoption of renewable energy 

technologies. It provides a cleaner alternative to 

widespread coal use, offering important baseload power to 

meet expanding demand while mitigating the challenges of 

variable renewable energy generation. [Exhibit 3.] 

Deploying gas at scale also benefits from its fundamental 

technology platform, with power plants that offer 

significant generation potential using tested technology 

within a minimal footprint. 

DECARBONIZATION PATHWAYS AND ENABLING TECHNOLOGIES 

Exhibit 3 - Moving towards decarbonization, gas can complement RE by reducing emissions 

intensity while mitigating the challenges of variable RE

Source: IRENA 2021 data & statistics; press search; BCG analysis
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Nations across Southeast Asia are likely to chart different 

paths based on local circumstances and the viability of 

relative technologies, but are broadly aligned with 

ambitions to achieve ~30% of renewable energy as a share 

of the power mix by 2030. Thailand and Vietnam have 

some of the most ambitious targets in the region, with 39% 

and 44% share of renewable energy in the power mix by 

2030, while Malaysia (30%) and Indonesia (21%) are 

targeting more modest figures by 2030 and 2028 

respectively. In achieving these ambitions, countries will 

have to grapple with the economic challenges of high initial 

capital expenditure requirements for renewable energy 

projects, as well as the logistical challenges of land 

availability for large-scale renewable projects.

Grid infrastructure issues must also be overcome, with 

bottlenecks around limited availability of cross-border 

interconnections to enable region-wide energy sharing and 

stability, limited grid modernization plans which hamper 

the integration of variable renewable energy, and the 

inflexibility of power systems which have traditionally been 

dominated by coal-fired power generation.

As countries adapt to these challenges, gas can be a 

suitable transition fuel. It is a stable baseload that is 

cleaner than coal while maintaining a secure and 

predictable supply to complement variable renewables. 

The levelized cost of electricity (LCOE) for gas electricity 

generation also presents a cost-competitive replacement 

for coal—in Malaysia for example, the LCOE of gas in 2020 

was 31.1 sen/kWh, compared to 31.3 sen/kWh for coal. 

Southeast Asia has historically benefited from local 

indigenous gas reserves, leading to the development of 

what is now a relatively mature industry and infrastructure 

base. Across the region, Indonesia, Malaysia, Brunei, 

Myanmar, Thailand, and Vietnam all have substantial 

existing fields and proven reserves. According to the 

ASEAN Energy Database, Indonesia and Brunei have the 

largest existing fields, with around 2.8 trillion cubic meters 

(tcm) of evidenced reserves, followed closely by Malaysia 

with 2.4 tcm.

Production volumes in mature legacy fields are currently in 

a state of decline, pushing the region towards becoming a 

net importer over coming years. At current production 

rates, Vietnam has gas reserves for an estimated 68 years, 

Myanmar for 66, and Indonesia 38, although notably these 

lifespans all incorporate a timeframe beyond the expected 

net-zero pathway. Malaysia has reserves for an estimated 

33 years, Brunei 21 years, and Thailand just 10, and 

production is projected to outstrip regional demand more 

broadly by 2024.

In order to address Southeast Asia’s established and 

expanding gas demands—particularly for power and 

industrial purposes—projections indicate a growing 

dependence on the import of liquid natural gas (LNG) over 

coming decades. [Exhibit 4.] Southeast Asia currently has 

14 existing LNG import terminals located across the region 

and this number is expected to double, with 13 additional 

LNG terminals currently planned or under construction, 

with projections that LNG imports will increase 2.5-fold 

over the next seven years. [Exhibit 5.]

Power will be a major driver of gas consumption, with 

power-related gas demand expected to more than double 

in the period from 2000 to 2040, with growth significantly 

accelerating in the decades ahead. Industry will also act as 

a significant driver of demand, with projections that 

industrial demand will grow substantially between 2025 

and 2040. New use cases will also arise, with LNG offering 

a potential replacement to polluting bunker fuel for 

shipping, or compressed natural gas utilized in a variety of 

transport uses. 

MAKING THE MOST OUT OF REGIONAL GAS RESOURCES 

Exhibit 4 - ASEAN gas demand predominantly met by imported LNG in the coming decades as 

indigenous supply dwindles

Source: BCG analysis
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Against the backdrop of these trends, the Age of Gas is 

currently expected to last for another 15 to 20 years before 

renewable energy dominates the power generation 

landscape. However, many Southeast Asian countries have 

thermal power infrastructure with a potential lifespan of 30 

to 40 years, a decade or more beyond the projected end of 

widespread gas usage at scale. As such, the role of gas also 

needs to shift in the longer term.

While the lifespan of thermal power plants may raise 

difficult questions, there is encouraging news for policy 

makers as to the longevity of regional infrastructure thanks 

to emerging energy technologies. The question of whether 

Southeast Asia can leverage these technologies to deliver 

genuinely cost-effective ‘green gas’ to power its energy 

transition is now paramount.

Gas-fired power plants combined with carbon capture, 

utilization, and storage (CCUS), biogas, and hydrogen all 

offer low-carbon emerging energy technologies which are 

highly compatible with existing gas infrastructure. CCUS 

will play a particularly pivotal role in the long-term 

decarbonization of gas infrastructure while maintaining 

the utility of existing industrial footprints, while low-carbon 

alternative fuels will seamlessly integrate with existing 

pipelines and networks.

Southeast Asia has some important advantages in these 

areas, with high CCUS attractiveness as a result of existing 

industry and geography, high hydrogen relevancy, and 

large potential for biogas due to the established 

agricultural industries in the region. 

THE LONG-TERM ROLE OF GAS IN SOUTHEAST ASIA

Carbon capture, utilization, and storage (CCUS) can play a 

critical role in decarbonization of the end-to-end gas supply 

ecosystem, from extraction and processing through to 

power generation. In the latter operating area, CCUS 

technology has the existing potential to remove ~90% of 

CO2 from gas combustion in power plants. If Southeast 

Asia is to realize a future of green gas technologies, CCUS 

will be at the heart of that transformation, as both a 

foundational technology and an enabler of wider 

opportunities. 

Upstream gas production also offers an encouraging 

picture for the effective deployment of CCUS, with streams 

of gas at processing plants having high CO2 concentration 

and pressure that make it amenable to energy-efficient 

carbon capture, reducing the energy required per captured 

unit of CO2. These benefits have driven further demand for 

carbon-offset LNG on global markets, with rising demand 

in line with more stringent national emissions targets. 

LNG-producing nations in regions with more lenient 

emissions criteria are seeking to meet this appetite in 

more demanding markets such as the Europe and US 

through increased sale of carbon-offset LNG. This trend is 

also leading to increased purchase of carbon-offset credits 

to partially or fully offset the emissions associated with 

gas.

CARBON CAPTURE, UTILIZATION, AND STORAGE (CCUS)

Exhibit 5 - 13 LNG import terminals currently planned or under construction, adding to an existing 

14, increasing total SEA import capacity by 2.5 times within 7 years

1. Includes terminals existing, planned, or under construction

Source: Rystad; BCG analysis



Southeast Asia enjoys some notable benefits that could 

see the region taking a leading global role in low-cost 

CCUS technology. The region’s gas industry produces 20 

million tons per annum (Mtpa) of CO2 emissions, largely 

from processing raw gas for export with major clusters 

including Chukai and Kota Kinbalu in Malaysia, and 

Samarinda in Indonesia. Pilot test cases have already 

taken place in Indonesia, with plans to capture 150 tons of 

CO2 daily from The Guindh gas processing plant project in 

Java. There are alternative uses for CO2 which will likely be 

factored into the cost-benefit decision, with CO2 used for 

enhanced oil recovery which is key for maintaining 

production in more mature fields in the region. Addressing 

CO2 emissions could alternatively be dealt with through 

gas venting into the atmosphere, or simply deferring 

development of fields.

The existence of abundant geological storage resources as 

a result of natural geography and the legacy of oil and gas 

extraction activities provides an important storage 

opportunity, reducing the cost of any deployment at scale. 

The legacy oil and gas industry also provides deep and 

adjacent technical expertise that will be vital to the rollout 

of the industry, and a strong CCUS services industry is 

already emerging in line with oil and gas infrastructure 

connecting Indonesia, Singapore, Malaysia, Thailand, 

Vietnam, Brunei, and Cambodia. 

Hydrogen offers dual benefits in the energy industry, both 

through potential hydrogen battery storage technologies to 

complement wide-scale adoption of renewable energy, and 

as a low- or zero-carbon fuel alternative for repurposed 

natural gas power plants which have been modified to 

utilize hydrogen as a fuel. This same technical 

consideration means it may also play some role in the 

decarbonization of heating and cooling of buildings. 

Finally, hydrogen can be used as a complement in refining 

process to reduce the sulfur content in crude oil and 

hydrogen cracking. 

Southeast Asian countries are already making early steps 

into hydrogen supply chains, with Brunei pioneering the 

supply of liquified hydrogen to Japan from the port of 

Muara. This leverages an innovative new hydrogen 

shipping technology called liquid hydrogen carrier, and 

demonstrates how countries in the region are seeking to 

find new opportunities for this fuel in the face of growing 

global demand. 

HYDROGEN

Biogas, or biomethane, is a purified renewable fuel 

generated from the byproduct of agricultural waste. Raw 

biogas is captured from the process of anaerobic digestion, 

then purified into a fuel source with a usage and carbon 

profile in line with that of natural gas. This gives biogas a 

natural synergy with existing gas infrastructure, with 

existing gas technologies requiring little or no modification 

in order to utilize this renewable gas source, giving it 

widespread application in heat and power generation.

Southeast Asia has significant biogas potential, driven by 

its large and mature agricultural industry—primarily palm 

oil. Indonesia and Malaysia combined produce over 90% of 

the world’s palm oil, generating over 126mil tons of 

agricultural waste known as palm oil mill effluent (POME) 

annually, with huge potential for biogas production. 

Nations in the region have recognized the potential for 

biogas to contribute to meeting growing energy demand, 

with Indonesia targeting 810 MW by 2025 and Thailand 

aiming for 5,570 MW by 2036.

Biogas also offers an important path to improve access to 

clean cooking in Southeast Asia, with the potential to 

reduce CO2 from cooking by up to 1bil tons annually while 

also improving indoor pollution. Some projections indicate 

that Southeast Asia could benefit from up to 2.5mil biogas 

cooking installations by 2025. Liquid biofuels could also 

provide a significant employment opportunity for the 

region, with some analysis indicating up to 350,000 jobs 

could be unlocked through adoption across the end-to-end 

ecosystem, more than double that of large-scale 

hydropower, and significantly more than the 59,000 jobs 

estimated to be unlocked by solar power solutions.

BIOGAS

These forward-looking technologies are likely to become 

increasingly viable after 2030. In their existing 

implementations, elements of these technologies can be 

cost-competitive with electrification in high-heat 

applications, but there is still room for costs to become 

more competitive. [Exhibit 6.] In the meantime, natural 

gas can bridge the gap over the next decade.

COSTS AND OPPORTUNITIES OF EMERGING ALTERNATIVES



Exhibit 6 - Low carbon gas technologies are competitive with electrification in high heat intensity 

applications
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On the flip side, the new technologies are also likely to 

create new opportunities for operators involved in the end-

to-end gas ecosystem who can repurpose existing 

infrastructure. For example, transportation pipeline 

operators will have a critical role, with the cost of 

repurposing existing pipelines for biogas or hydrogen usage 

significantly less expensive than establishing new, 

dedicated infrastructure. One European study of 23 gas 

infrastructure companies found that repurposing high-

press gas pipelines to hydrogen had an expected one-off 

investment cost of just one-third that expected for new 

infrastructure, and 30% to 50% the full-life cost across a 

complete network.

Operators can also use biogas and hydrogen alternatives 

as a long-term substitute for gas, leveraging existing power 

generation infrastructure. Current gas-based power plants 

are capable of incorporating a blended mix of hydrogen 

between 5% and 50% without major combustion upgrades, 

with a technically viable path to full 100% hydrogen fuel in 

future. Meanwhile, biogas would require no meaningful 

upgrades to existing equipment to be utilized in many gas-

fired power plants. 

Major energy markets like Europe are already making 

headway in exploring this infrastructure transition to 

achieve their 2050 net-zero targets, while also looking at 

how to further deploy CCUS at scale. Biogas is seen as a 

particularly accessible opportunity, as it requires little or 

no modification to existing gas infrastructure. This 

flexibility can help overcome hesitation about further 

investment in new gas infrastructure in mature energy 

markets.

1. Estimated costs to residential and commercial consumers in the US 2. Includes cost of efficiency losses and/or carbon capture

Source: Lazard, UT Austin, EIA, Imperial College London, CCUS estimates compiled from published academic and research papers, BCG analysis

Southeast Asia is home to a diverse group of nations with 

differing natural resources and levels of industrial and 

infrastructure development. The individual benefits, 

opportunities, and challenges of this evolving future of gas 

will require a differentiated national approach.

Different countries will have differing strategic roles for gas 

and low-carbon gas alternatives in their energy mix, with 

three broad archetypes identified to frame these 

opportunities. [Exhibit 7.]

EXPLORING NATIONAL OPPORTUNITIES FOR GAS IN A REGIONAL 

CONTEXT

• Highly Gasified—Singapore, Brunei, Thailand. 

Singapore, Brunei, and Thailand already have high 

levels of gas penetration and can leverage significant 

existing gas infrastructure that positions them to 

accelerate adoption of low- and zero-carbon hydrogen, 

as well as opening up biogas opportunities. CCUS 

activities can be further rolled out at scale.



• In Transition—Indonesia, Malaysia, Philippines, 

Vietnam. Indonesia, Malaysia, Philippines, and 

Vietnam have immediate opportunities in a rapid 

transition from coal to gas, mitigating the significant 

share of coal in their existing energy mix. These four 

countries have relatively mature existing gas 

infrastructure which could be leveraged for gas and low-

carbon gas alternatives, although further investment is 

required to pivot fully to decarbonization technologies. 

Indonesia, Malaysia, and Vietnam have particular 

opportunities for CCUS given the indigenous gas and 

relatively mature national industries. Indonesia has 

substantial opportunities in biogas, while Malaysia also 

offers niche potential for a hydrogen transition.

• Nascent—Myanmar, Cambodia, Laos. Myanmar, 

Cambodia, and Laos are rapidly developing nations 

with strong reliance on large-scale hydropower or coal 

to meet growing energy demands. Gas has the 

opportunity to play a limited role in achieving a cleaner 

energy mix, although a lack of existing gas 

infrastructure will need to be addressed. Gas and low-

carbon gas alternatives provide a path to leapfrog more 

polluting technologies and transition directly towards 

decarbonized solutions and renewable energy. 

Exhibit 7 - 3 Archetypes of Role of Gas in SEA

1. 2022 to 2030; forecasted. Potential for new gas projects  2. Indicates gas infrastructure investment attractiveness. Mature for majority LNG 

terminals operational, Developing for majority under construction / planned, Nascent for lack of facilities  3. % GDP contribution by agriculture: High > 

50%, Mid 10 – 50%, Low < 10%  4. Country's readiness for H2 application. High, if widespread use of gas and unable to rely on renewables alone to 

demand. Low if otherwise.  5. Country's readiness for CCUS application. High if there are clear policies, carbon price, emissions targets, CCUS 

commitments, value chain expertise in place, Mid if emerging, Low if none/ minimal

Source: BMI; World Bank; BCG analysis
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Singapore, Brunei, and Thailand have mature gas 

industries that allow them to rapidly embrace 

decarbonization of gas-related technologies. Gas currently 

accounts for between 62% to 99% of the energy mix across 

these three countries. Gasified countries have moderate 

projected demand growth, and high reserve margins, with 

legacy baseload assets broadly retired and replaced with 

more efficient combined cycle power plants, providing 

baseload assets required to support stable economic 

activity. These nations have strong LNG terminals, 

pipelines, and import capabilities, and already operate with 

a large reliance on gas-fired power stations. These assets 

represent a relatively young fleet and are likely to be used 

into the future.

HIGHLY GASIFIED: SINGAPORE, BRUNEI, THAILAND



Future decarbonization technologies for Highly Gasified 

countries will primarily include CCUS and hydrogen, with 

more limited scope for biogas adoption. They have the 

potential to emerge as hydrogen hubs, echoing the 

progress seen in mature countries such as Japan, which 

itself leveraged existing gas infrastructure to underpin its 

hydrogen transition. Nations with indigenous gas reserves 

have a heightened advantage in more rapidly developing 

CCUS capabilities.

Short-term implications. Maintain and improve existing 

gas infrastructure, leveraging decarbonization technologies 

to decarbonize gas usage, beginning with intensification of 

CCUS activities.

Long-term implications. Look to further decarbonization 

technologies such as hydrogen, and potentially biogas, to 

further diversify away from reliance on traditional gas. 

Look to renewables as a long-term transition solution 

depending on the local resources and potential of specific 

technologies. 

Singapore is a land-limited country which is seeking 

innovative solutions to its future low-carbon power needs. 

In order to address this challenge, Singapore has 

committed to importing 30% of its power needs from low-

carbon sources by 2035, including through the Laos-

Thailand-Malaysia-Singapore (LTMS) Power Integration 

Project to import zero-carbon hydropower from Laos, as 

well as exploring the Sun Cable project which seeks to 

import solar power generated in Australia. This will look to 

complement efforts to increase solar power installations 

locally, including innovative floating solar farms.

These efforts are likely to fall short of meeting growing 

zero-carbon power demand in the developed Singaporean 

economy, requiring further transition initiatives. A shift to 

green or blue hydrogen offers the most significant and 

sensible net-zero shift for Singapore, while looking to 

broader opportunities such as CCUS to further decarbonize 

the nation’s gas usage. The import of natural gas from 

Indonesia is also projected to end by 2023, creating a gap 

of 7bil cubic meters (BCM) which must be addressed. This 

will likely see Singapore pivoting to the broader region for 

LNG imports from nations such as Oman, Qatar, Australia, 

as well as further afield from the US.

Case study: Singapore

These large and developing nations have significant 

growing power demand, with substantial existing baseload 

power needs largely dominated by coal-fired power, which 

makes up between 32% and 50% of current national 

demand. Gas has historically been less favored due to 

competition from low-cost coal-fired power plants. 

However, recent pledges to end coal investment and 

transition away from this polluting fuel source are likely to 

see near- and mid-term shifts to the power mix.

Indigenous supply of gas is backed by strong LNG 

infrastructure, incorporating import, export, transmission, 

and distribution, creating an important enabler in the pivot 

from coal to gas. More investment will be required in 

specific countries to better enable this transition, and fully 

realize gas and decarbonization technologies. Future 

technology adoption for In Transition countries is likely to 

include hydrogen, CCUS, and biogas, with medium- term 

potential in all segments. There is a particularly 

pronounced potential for abatement using CCUS due to 

geography and existing infrastructure, as well as large 

biogas potential due to significant agricultural industries. 

Those countries with more significant indigenous gas 

reserves represent a more notable potential for CCUS-

related activities.

Short-term implications. Developing and modernizing gas 

and LNG infrastructure offers path to strengthen gas 

supply and infrastructure in the short- and medium-term. 

Long-term implications. Strong gas adoption with 

decarbonization technologies such as CCUS offers long-

term potential. Countries with large agricultural sectors 

have important opportunity to deepen and accelerate 

biogas production and adoption, pushing for greater 

renewable energy adoption in tandem. Hydrogen offers a 

more distant long-term opportunity with the right 

investment. 

IN TRANSITION: INDONESIA, MALAYSIA, PHILIPPINES, VIETNAM

Indonesia is Southeast Asia’s largest economy and will 

require significant energy investment to meet projected 

power demand needs over coming decades. Power 

consumption is expected to reach 301 terawatt hours 

(TWh) in 2022, and forecasted growth stands at ~5% 

annually to 2030, compared to 1.3% in Singapore and 2.2% 

in Malaysia. Power demand is primarily met by coal today, 

which accounts for roughly 62% of the project power 

demand in 2022.

Indonesia possesses significant indigenous gas reserves, 

although maturing fields do create challenges for 

extraction, and the country has been importing LNG since 

2012. Gas reserves are estimated at 700 BCM as of 2022, 

but are diminishing rapidly, and have halved since 2011. 

Indonesia is expected to be a net importer of LNG by the 

end of the decade. Given this backdrop, Indonesia should 

look to pair decarbonization technologies to build a more 

stable energy future, incorporating a full portfolio of 

hydrogen, biogas, and CCUS, as well as deeper renewable 

energy adoption. 

Case study: Indonesia



These countries demonstrate emerging electrical demand 

growth in line with rapid economic maturation, and 

international lending has a major role to play in enabling 

further development in large power generation projects. 

Major demand is currently met by coal-fired power and 

significant large-scale hydropower infrastructure. There is a 

strong reliance on coal for existing baseload needs, with 

limited use of gas to meet peak demand at smaller 

volumes. Laos and Cambodia have limited to no usage of 

natural gas, while Myanmar has a limited presence due to 

estimated 170 BCM of indigenous gas reserves.

With major development agencies announcing 

moratoriums on any future coal-fired power investment, 

gas-fired power stations represent the most suitable option 

for dispatchable power needs. A major barrier is the 

relatively high cost of gas-fired power at the smaller 

volumes required, and lack of gas infrastructure also 

presents initial development challenges. Building of the 

gas infrastructure requires significant investment and 

time, making the direct transition into decarbonized 

sources such as hydrogen or renewables a viable 

alternative. This would leapfrog development of significant 

and widespread gas-fired power, but still require significant 

time to build the scale of the decarbonized sources, likely 

prolonging the phase out of coal.

Short- to long-term implications: Lack of existing gas 

infrastructure suggests there is greatest opportunity in 

direct transition to decarbonized technologies, with 

focused short-term opportunity for limited strengthening of 

gas usage to meet peak demand. Renewables and 

hydrogen present the most likely long-term solution for a 

decarbonized ecosystem.

NASCENT: CAMBODIA, LAOS, MYANMAR

Laos is heavily reliant on hydropower, which is expected to 

meet around 70% of total power demand in 2022. As 

power demand continues to grow, with a forecast annual 

growth of 6.1% to 2030, it is crucial that the nation 

develops a wider base of affordable energy. Developing gas 

usage is a poor choice for landlocked Laos, with no 

indigenous reserves, and lacking direct sea access to build 

a domestic LNG import terminal. This would leave Laos 

reliant on access granted by neighbors, undermining the 

security of supply and creating the need for secondary 

pipeline infrastructure to transport gas from the point of 

import to the local point of need.

With its lack of sea access and no local gas infrastructure, 

the most obvious expansion of power capacity in Laos 

remains coal-fired power production, although this will 

need to be coupled with robust CCUS technology adoption 

and the shift to renewables if the nation is to meet its net-

zero goal. 

Case study: Laos

Given the complex landscape, businesses will need to 

tread carefully when investing in gas infrastructure and 

supplies in Southeast Asia, taking into account the 

differentiated opportunities in respective target markets. 

There are several signposts and risks that need to be 

monitored in the coming years in order to inform an 

effective business strategy. [Exhibit 8.] 

SIGNPOSTS AND RISKS IN GAS MARKET INVESTMENT IN SOUTHEAST 

ASIA

Exhibit 8 - Gas infrastructure and investment risk in natural gas differs within SEA region

Risk Area Description Timeline

Supply/Price 

Market Risk

Regardless of the energy transition, gas infrastructure and 

supply will be affected by geopolitical events and supply 

constraints, exacerbated with lack of indigenous SEA 

supply.

Near to long 

term

Financing Risk

Balance sheet strength will be important, as international 

banks pull back from project financing carbon intensive 

projects, which could possibly include gas further down the 

decarbonization journey.

Near-term

Technology Risk

Driven mostly by acceleration of electrification 

technologies that can replace natural gas and 

depending on continued development. However, balanced 

by the scaling of low carbon gas tech.

Mid-term, Long-

term

Policy and Social 

Acceptance Risk

Country-specific driven by both pace of change on climate 

action and declining public support for gas in some 

contexts and awareness of methane emissions.
Near-term

High risk Medium risk Low risk

1 2 3

Country Archetypes

Source: BCG analysis



Supply and market risks are high across all three regional 

archetypes in the near-to long-term, with infrastructure, 

supply, and prices highly sensitive to global geopolitical 

events. The threat of short-term but significant price 

fluctuations has been a prominent market risk. The 

Russia-Ukraine conflict has highlighted how vulnerable the 

energy sector is to geopolitical shocks, and exemplified 

how such events can negatively affect all dimensions of the 

energy trilemma, making energy less secure, less 

sustainable, and less affordable. This is exacerbated for 

countries with no significant indigenous supply reserves. 

As Southeast Asia looks to projected economic growth, 

balancing this equation will be critical.

Coming years are expected to see continued Asian-

European competition for LNG supplies, before material 

LNG additions enter the market in 2025-2027. This is likely 

to extend the period of high gas prices in Europe and Asia, 

largely driven by respective heating and cooling needs.

This global paradigm reflects a more acute long-term 

challenge for Southeast Asia as it transitions towards a 

more import-dependent future. Southeast Asia is projected 

to become a net importer by the end of the decade, and as 

such needs to strengthen investment of indigenous gas 

supply looking forward.

RISK 1: SECURITY OF SUPPLY, PRICES, AND MARKETS 

Global financing dynamics are expected to evolve as we 

continue down the decarbonization pathway. Lead times 

and low credit ratings of certain countries could create 

challenges for large gas project financing, framed against 

increased scrutiny for support of fossil fuel projects. Major 

investment institutions may be increasingly reluctant to 

finance carbon-intensive projects, which may include gas 

further down the decarbonization journey. Highly Gasified 

countries (Singapore, Brunei, and Thailand) may be 

particularly vulnerable to these challenges.

Balance sheet strength will be particularly important, as 

international banks pull back from project financing for 

carbon-intensive projects—although the risk of regional 

and national banks doing so is minimal in the short-term. 

This risk becomes more pronounced the further along the 

decarbonization journey the international community gets. 

Environmental, social, and government (ESG) concerns are 

a major topic for large credit offices and finance 

committees at major international lenders, which could 

reduce the investment pool available for long-term gas 

infrastructure projects in Southeast Asia. The impact of 

these trends will differ by country, with their own unique 

credit profiles assessed through a bankability lens, taking 

into account a multitude of factors such as regulation and 

fiscal stability.

RISK 2: FINANCING 

Technology risks must also be considered, with the rapid 

acceleration of electrification technologies which could 

replace natural gas and the further development of 

technologies like green hydrogen. Continued development 

of new technologies could see them rapidly overtake gas in 

both cost and technical viability. Nascent archetype 

countries (Laos, Cambodia, and Myanmar) are particularly 

exposed to this risk, given that any new gas investment will 

start from a limited infrastructure base. 

The changing cost profile of utility-scale solar photovoltaic 

technologies offers an example of this risk, having fallen by 

almost 80% from 2010 to 2018. This capital cost has fallen 

significantly faster than upstream oil and gas over the last 

decade, with cost improvements in onshore wind and 

utility-scale battery storage also outperforming the 

changing investment costs in these traditional fossil fuel 

technologies. The LCOE of wind and solar are now lower 

than gas in many markets, including major Asian markets 

such as China, and is on the brink of falling below gas in 

Vietnam, Malaysia, and Thailand. At the same time, the 

share of renewable energy (excluding large-scale hydro) in 

the total energy mix shows consistent growth across. 

RISK 3: TECHNOLOGY 

Growing public discourse over the climate emergency is 

driving declining public support for gas in some contexts, 

particularly given the focus on renewable energy 

alternatives, growing electrification, and increasing 

recognition of the impact of methane on emissions. 

Climate activists are now advocating a far shorter timeline 

on the role of natural gas in global energy transition 

strategies. One study reveals that public perception of 

natural gas in the US fell four percentage points between 

2017 and 2018, while solar, wind, and hydro all gained a 

one percentage point rise in support.

Legacy power purchase agreements mean contract 

inflexibility around changing roles of natural gas in 

Southeast Asia, particularly in Indonesia and Thailand, 

which will limit to some degree the room for technical 

flexibility in the lifespans of gas-fired power plants. This 

could create a conflict between technical reality and 

evolving public sentiment. 

RISK 4: POLICY & SOCIETAL ACCEPTANCE 



Gas is set to play a major role in Southeast Asia’s energy 

future, and in many cases offers a valuable transition fuel 

with a cleaner energy profile than the coal which 

dominates in many countries across the region. Realizing 

the full potential of enabling technologies of CCUS, 

hydrogen, and biogas, could deliver the most significant 

transformation towards a green gas future for the region. 

The unique market dynamics of each country mean that 

the ultimate strategy for gas will vary across nations, and 

the timeframe of that evolution will be dependent on both 

investment appetite and recognition of the unique needs 

and demands of each market. However, there are some 

broad considerations that will provide the basis for an 

informed energy strategy:

1. Gas is still crucial as a source of baseload power to 

maintain and support Southeast Asia’s economic 

growth projections of ~5% p.a. in the coming years. 

2. In the short term, gas can support the energy transition 

away from coal which is more polluting. Improved LNG 

capabilities can also help in this switch. 

3. In the long term, gas infrastructure can be leveraged for 

new low-carbon technologies, such as leveraging CCUS 

to reduce emissions or investing in hydrogen and 

biogas.

4. Different country archetypes (Highly Gasified, In 

Transition, Nascent) each have unique opportunities 

and challenges, which should be considered when 

planning an appropriate and sustainable energy 

strategy.

5. Businesses should consider key risks of security of 

supply and markets, financing, technology, and social 

acceptance to develop an investment strategy that 

reflects dynamic global conditions. 

In the face of our changing global climate, and the 

accelerating importance of a net-zero transition, an 

informed strategy to develop and scale gas and low-carbon 

gas technologies will be critical in determining an effective 

energy future in Southeast Asia.

DEVELOPING A STRATEGIC WAY FORWARD
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