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Ab ou t  ASEAN Ce ntre  for Ene rg y

Established on 1 January 1999, the
ASEAN Centre  for Energy (ACE) 
is an inte rgovernmental organis ation within the 
ASEAN structure that represents the 11 ASEAN Member 
States’ interests in the energy sector.

Catalyst Knowledge Hub Think Tank

What we do?

APAEC is a guiding policy documents 
serve as the platform for 
cooperation within ASEAN as well as 
with dialogue partners and international 
organisations.

What does APAEC do?
Promoting multilateral cooperation and 
integration in the energy sector.

What is  APAEC trying to achieve?
To attain the goals of the ASEAN 
Economic Community (AEC) by 
enhancing security, accessibility, 
affordability, and sustainability in the 
energy sector.

Who are  we?

Where  do we based?
South Jakarta, Indonesia.

ACE’s  works  and the  ASEAN regiona l cooperation activities  a re  planned and 
implemented based on the  blueprint document: APAEC
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ASEAN Coa l La nd sca p e
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Supply, Demand, and GDP Growth
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2026 e xp ose d  the  e ne rg y se curity te nsion a round  coa l
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Energy-security is sues  prompted s evera l AMS to s ecure, increase  or revive  coa l generation

Source: The Guardian

Source: Nation Thailand

Source: Argus Media
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2026 h ig hlig hte d  ASEAN’s d e p e nd e nce  on  s ta b le  coa l sup p ly cha ins
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Ris ing coa l demand, supply dis ruptions  and price  volatility re inforced the  importance  of predic table  
regional coa l supply. Particularly, for Indones ia’s  role  as  a  key supplie r.

Thermal coal cons umption in As ia  Pacific  (2026, Mt)

Source: The Jakarta Post

Source: Rystad Energy 2026
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The  2026 shocks  re a ffirm e d  coa l’s  ne a r-te rm  re lia b ility ro le . 
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With 121 GW of capacity and 57% of the  flee t aged ≤10 years , ASEAN needs  a  gradual trans ition pathways .

Ins ta lled capacity by age  (2025, GW) Annual GHG Emis s ion (2025, MtCO2)

Tota l capacity: 121 GW
57% is  ≤10 years  old

ASEAN accounts  for 5% of 
global CFPP emis s ion
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ASEAN’s  coa l in  e ne rg y t ra ns it ion  will re q u ire  d iffe re nt  p a thwa ys  for d iffe re nt  a sse ts
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Each as se t could have  a  diffe rent highes t-va lue  pathways  which depends  on sys tem needs  & loca l context.

Lower-Emis s ion Continuous  Output Operationa l Flexibility Pos t-Retirement Reuse

CFPP generation continues with lower 
carbon emissions while preserving coal 

as baseload / system adequacy

CFPP generation continues but 
changes how it operates and supports 

higher VRE integration to grid

CFPP generation ends and reused for 
another purposes (energy and non-

energy functions)

Examples :
• HELE plant technologies
• Biomass/ammonia co-firing
• CCS/CCUS in power plants
• Emerging coal-to-x pathways 

(including DME, ammonia, 
chemicals, materials, carbon 
products, etc.)

Coal-flex
• operating at lower minimum loads 
• ramping generation up/down more 

quickly 
• cycling the plant more frequently 
• providing grid-balancing services 
• reducing coal generation when 

wind/solar output is high

Examples :
• Renewables (solar, wind, hydro)
• Battery energy storage (BESS)
• Grid services (synchronous 

condenser)
• Data centers
• Industrial facilities/parks
• Hydrogen/ammonia-related uses

Mainta in re liability when c lean 
a lte rnatives  a re  not ye t ava ilable

Inte rim role  to keep sys tems  
re liable  as  c lean flexibility s ca les

Stronger a lignment with long-te rm 
coa l trans ition objective
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(LECO) shou ld  b e  a  ta rg e te d  m e a sure  for a sse ts  tha t  s t ill p rovid e  syste m  va lue
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For re la tive ly young coa l as se ts  that continue  to provide  re liability va lue, LECO options  can reduce  
emis s ions  while  avoiding premature  los s  of firm generation capacity.

co-firing with biomass /ammonia High Effic iency Low Emis s ion 
(HELE)

re trofitting with
CCS/CCUS

Mentioned/
Discussed by

Indonesia, Malaysia, Thailand, Viet 
Nam

Indonesia, Malaysia, Philippines, 
Thailand, and Viet Nam Indonesia, Cambodia

Technology 
maturity ●  ●  ○ ●  ●  ● ●  ○  ○

Cost implication $$ - $$$ $$$ $$$$

Emission 
reduction 
potential

Indonesia:
1.05 MtCO2e per year

1% efficiency  2-3% CO2 emission 
reduction

Indonesia:
2.12 MtCO2e per year

Challenges
• Resource availability, land-use 

concerns (sustainability)
• Infrastructure and logistics issues

• Significant upfront investment
• Limited technical capacity

• Economic viability
• Regulatory gaps
• Infrastructure complexity
• Cross-border issue
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Biom a ss  Co-firing

9

Although biomass co-firing has the one of the lowest estimated abatement cost—
about USD 20–40/tCO₂ avoided for around 20% co-firing —the following aspects 
remain challenges to its expansion.

• Immature  biomas s  s upply chain: biomass is technically compatible with 
coal co-firing but making reliable fuel delivery a major constraint.

• Need for fue l proces s ing and plant-s pecific  compatibility: biomass often 
needs to be converted into pellets, chips, or briquettes to match co-firing 
system requirements and power-plant capabilities. Different boiler designs 
may require different types of biomass.

• Higher cos t than coal: biomass is described as costlier than coal. In 
Vietnam, biomass pellets were reported at about USD 100/t, compared with 
USD 70/t for coal, weakening the profitability of commercial biomass co-firing.

• Res pons ible  biomas s  s ourc ing: biomass is only “potentially” carbon 
neutral. The report stresses that carbon-cycle effects and land-use change 
must be carefully considered, because poor sourcing can reduce or even 
undermine the climate benefit.

• Policy and regulatory gaps : high-level targets alone are insufficient. ACE 
notes the need for detailed regulations, pricing rules, quality standards, 
reporting requirements, and incentives to make biomass competitive against 
coal and ensure supply.

Power generation from was te  and biomas s  in ASEAN by fue l s ource  (TWh)

Projec tions  of tota l ene rgy demand in ASEAN by fue l, 2020-2050 (Mtoe)

Source: 8th ASEAN Energy Outlook

Source: Transformative Policies to Advance Clean Coal-Fired Power Plants in ASEAN, 2026



aseanenergy.org

Coal in ASEAN’S Energy Transition: Learning from 2026 Energy Security Issues ASEAN Centre for Energy

Re t rofit t ing  with  CCUS
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Cambodia  and Indones ia  intended to apply CCUS for power s ector application (to CFPP)
Country O&G-led application Indus try /  hard-to-abate  focus Power s ec tor application

Brune i Darus s a lam

Cambodia

Indones ia

Lao PDR

Malays ia

Myanmar

Philippines

Singapore

Thailand

Timor Les te

Vie t Nam

Industrial / food-grade CCU

Coal power; BECCS / 
biomass-coal co-firingUpstream O&G; EOR Hard-to-abate industries

CFPP

Oil & Gas Manufacturing industry

Upstream O&G; natural 
gas separation plants

Petrochemicals; cement

Hard-to-abate sectors

LNG-to-power with CCS

Upstream O&G

Long-te rm Stra tegy for Low Carbon and 
Climate  Res ilience  2050 (LTS-LCCR 2050) 

NDC 3.0 

~8% contribution
CCS potential to electricity supply 
by 2050 (AEO8 projection)
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Ca n coa l-fle x b rid g e  the  re lia b ility g a p  while  c le a n  a lte rna t ive s  sca le ?

11

Se lected coa l plants  can provide  near-te rm sys tem flexibility as  renewables  grow, but flexibility mus t be  
temporary, ta rge ted and linked to the  build-out of c leaner a lte rnatives
Unlike traditional baseload operation, where plants run near full capacity, coal-flex allows coal plants to increase  or decrease  generation output 
more quickly in response to fluctuations in grid demand and variable renewable energy (VRE) output across hours in the day and seasons in the year.

Illus tration of technica l parameters  for coal flexibility Illus tration of intra-day and s eas onal coal flexibility

• Coal flex becomes relevant as rising demand and VRE penetration increase flexibility needs before clean alternatives are fully available.
• However, it should be temporary and targeted to bridge the system towards clean flexibility.
• Flexibility does not automatically mean decarbonisation: lower-load operation can reduce efficiency and increase emissions intensity.
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Re p urp osing  coa l a sse ts  ca n  unlock ne w va lue  from  e xis t ing  infra s t ruc tu re s
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Repurpos ing s eparates  the  coa l plant’s  generation function from its  underlying s ite, grid connection and 
infras tructure  to a llow these  as se ts  to support new energy & non-energy uses .

Category Repurpos ing Options Technology 
Maturity Cos t Leve l ASEAN 

Applicability Challenge

Clean 
Energy

Solar PV / Wind ●  ●  ● $ - $$ ✓ ✓ ✓ Large land needs (larger than 
coal sites area), intermittency

Biomass or Waste-to-Energy (WTE) Plant ●  ●  ● $$ - $$$ ✓ ✓ Sustainability of feedstock

Small Modular Reactors (SMRs) ●  ●  ○ $$$ ✓ Regulatory readiness, long lead 
time

Abated CCGT (100% H₂ or CCS-equipped) ●  ○  ○ $$$ ✓ High fuel cost, low maturity

Grid 
Services

Battery Energy Storage System (BESS) ●  ●  ● $$ ✓ ✓ Limited storage duration

Synchronous Condensers (SynCons) ●  ●  ● $ - $$ ✓ ✓ No power generation

Non-
Energy 

Industrial Facilities / Data Centres ●  ●  ● Project-specific ✓ ✓ ✓ Demand and investment 
dependent

Housing / Community / Cultural Center ●  ●  ● Project-specific ✓ ✓ Site remediation costs

Note: ●  ●  ● Commercially deployed ●  ●  ○ Early commercial ●  ○  ○ Demonstration
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Coa l Be yond  Com b ust ion
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Coal 
res ources

Direc t 
indus tria l 

us e

Coal gas ifica tion
Coal + O2/s team  s yngas

Coal upgrading 
& carbon 
materia ls

Drying, briquetting, 
benefica tion

Coal ta r, pitch, 
a romatics , 
e lec trodes

Meta llurgica l coke /PCI
Stee l & meta ls  reductant

Cement & proces s  hea t 
kiln, boile rs , furnaces

Syngas  
c leanup

S, particula tes , 
Hg, ta r

Shift & ra tio 
control

H2 /  CO /  CO2 
ba lance

CO2-rich s treams
From s hift /  c leanup

CO2 capture Trans port & s torage  
(CCS/CCUS)

Hydrogen refining, 
ammonia , fue l

Ammonia  fertilizer, 
fue l carrie r

Methanol s olvent, 
fue l, pla tform

FT liquids , dies e l, 
naphtha , waxes

Synthetic  na tura l 
gas  methanation

Other s yngas  deriva tes
EG, ace tic  ac id, oxo-chemicals  

DME
LPG /  dies e l s ubs titute

MTO /  MTP
Ethylene , 
propylene

Polyolefins
PE, PP, 
plas tics

Coal-de rived products  (Coal-to-X)

In growing economies , coal is  expected to remain a  key feeds tock for producing various  chemicals  and fue ls , 
collec tive ly re fe rred to as  “Coal-to-X”
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For further information and inquiries, please contact 
s ecre ta ria t@as eanenergy.org

Stay up to date with our latest news

@aseanenergy ASEAN Centre for Energy

Download all of our publications  at go.as eanenergy.org/ACEReport


