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Malaysia’s transition away from coal has entered a 
decisive phase. The government has put in place 
clear policy commitments and the direction of 
travel is well established. The challenge now lies in 
execution, ensuring that the transition is delivered 
in a way that ensures affordability, strengthens 
energy security, creates jobs and stimulates 
economic growth. 

This insight paper reflects the outcomes of a 
structured dialogue – convened by the World 
Economic Forum and the Ministry of Energy 
Transition and Water Transformation (PETRA), 
with support from KPMG – which has brought 
together public and private sector perspectives 
from across the energy, infrastructure, technology 
and finance ecosystems. The paper focuses on 
practical pathways to manage coal phase-down 
while building the foundations of a more flexible 
and resilient power system. In doing so, it highlights 
the scale and complexities of the challenge and, 
more importantly, the opportunity to capture greater 

value from existing assets, mobilize investment and 
accelerate the deployment of clean technologies 
across the power system.

Malaysia enters this transition with strong 
advantages, including an established policy 
framework, domestic financing capacity and 
a growing track record in the deployment of 
renewables. Realizing these advantages will depend 
on sustained coordination among stakeholders, 
timely investment and clear, consistent 
policy signals.

The coming decade will be critical in shaping 
outcomes. Decisions taken now and collaboration 
across government, industry and finance can deliver 
an energy transition which is ambitious, pragmatic 
and coherent. This report supports decision-makers 
and stakeholders as they work together to advance 
Malaysia’s energy transition for people, planet and 
continued prosperity. 
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Deputy Prime Minister and 
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Executive summary
Nine strategic recommendations can help 
guide Malaysia towards a successful transition 
away from coal while safeguarding supply and 
reducing emissions.

The goal: transitioning away 
from coal by 2044

Malaysia has established strong foundations for 
an orderly and gradual transition away from coal 
power, underpinned by a commitment not to build 
new coal power generation and a final transition 
date of 2044. Its policy and regulatory framework, 
along with its long-term goal to reach a 70% share 
of renewables by 2050, provide a strong basis for 
the country to capitalize on its natural assets and 
develop cheaper and more sustainable electricity 
generation alternatives.

This transition offers profound benefits for 
Malaysians, including lower-cost renewable energy, 
less pollution and reduced exposure to fuel import 
costs and volatility. Ultimately, this will strengthen 
Malaysia’s long-term energy security and resilience, 
while supporting sustainable economic growth.

However, it is not without challenges. A renewables-
led system will need to be stabilized with additional 
baseload or “firm” power as coal gradually exits. 
Gas has been earmarked to play this role on 
an interim basis, until new firm and balancing 
resources can be brought online through the 
ASEAN Power Grid (APG) and potentially with 
nuclear energy. However, geopolitical shocks 
caused by the 2026 disruption of the Strait of 
Hormuz have thrown into relief the costs and supply 
risks of depending on liquefied natural gas (LNG) 
imports, particularly for Peninsular Malaysia whose 
gas reserves are declining. 

How best to sequence 
the transition to variable 
renewable energy

Accelerating the shift from coal and gas to 
alternative electricity sources and the sequencing 
of the transition will be critical to managing these 
tensions and delivering affordable and secure 
power for Malaysians. The country now faces 
strategic, system-level questions as it progresses 
this transition, for example: 

	– To what extent can a renewables and 
storage-based system meet Malaysia’s future 
power needs?

	– How can retiring coal assets be leveraged to 
enhance system flexibility and scale up variable 
renewable energy (VRE)?

	– What role could nuclear play in balancing a 
renewables-heavy system and reducing reliance 
on gas?

	– How can Malaysia leverage regional energy 
resources to manage cost and variability?

One priority solution – developed through a 
dedicated working group within the Forum-
convened structured dialogue process – is a 
National Coal Site Repurposing Framework, aimed 
at streamlining the repowering of retiring coal sites 
for clean technologies such as solar and battery 
storage. As many plants are already scheduled 
to retire, repurposing represents a potential 
“no-regrets” solution to accelerate clean energy 
deployment while leveraging existing infrastructure 
and minimizing disruption to system reliability.
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Nine strategic recommendations

This report outlines nine strategic recommendations and accompanying policy and 
investment solutions surfaced through the structured dialogue to meet these challenges 
and build a flexible, resilient and clean power system which provides a strong and 
secure foundation for Malaysia’s future economic growth: 

   �Click on any of the recommendations  
to read more

1
Ensure renewables availability 
leads coal retirements 
 

4
Leverage fuel blending as a 
transitional option contributing 
to coal phase-down

7
Manage gas use as a transitional 
fuel, while avoiding long-term 
lock-in

8
Explore nuclear as a long-term 
alternative to gas for firm, low-
carbon power

9
Build on Malaysia’s regional 
leadership to advance the 
ASEAN Power Grid, enabling 
system balancing and 
progressively reducing reliance 
on gas

5
Utilize coal-flex where it 
supports VRE integration and 
avoids substitution by gas

6
Unlock financing to support coal 
repurposing and early retirement 
where conditions allow

2
Strengthen system flexibility 
to enhance integration of 
renewables 

3
�Enable coal site repurposing as 
a no-regrets solution through a 
National Coal Site Repurposing 
Framework
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Introduction: a critical 
decade for Malaysia’s 
coal transition
The challenge is how to phase down coal in 
ways that maintain energy security but do not 
increase dependence on gas, which brings both 
emissions and supply risks.

Today, Malaysia’s power system remains heavily 
reliant on fossil fuels (see Figure 1). The country’s 
2023 National Energy Transition Roadmap (NETR) 
sets out an ambitious pathway to scale up clean 
energy. It targets an increase in renewable energy 
capacity (including hydropower) from around 
13GW in 2025 to 68GW by 2050, with renewables 
accounting for 70% of installed capacity.1 

Malaysia has committed not to build any new coal-
fired power plants. It has set a target of 2044 to 
completely transition away from coal power, with an 
interim target of a 50% reduction by 2035. These 
goals align largely with the expiry of each plant’s 
power purchase agreement (PPA).2 

This will see Peninsular Malaysia retire about half its 
coal capacity, mainly older subcritical units by  
2030-31, while newer supercritical units 
commissioned in the 2010s are expected to 
continue operating into the early 2040s. In Sarawak, 
the 210MW Sejingkat plant will close by the end 
of this decade, while newer plants will run into the 
2030s and 2040s (see Table 2).3

These targets sit within a context of rapidly rising 
power demand. Electricity consumption is expected 
to grow at about 4.5% year-on-year in the medium 
term in Peninsular Malaysia, driven by economic 
and population growth, electrification, rising cooling 
needs and data centre investment (which alone 
could represent 11% of Peninsula Malaysia's peak 
load by 2035, by some estimates).4

Malaysia installed capacity (2024)F I G U R E  1

40,592
MW

Coal (32.3% – 13,131MW)

Gas (37.6% – 15,280MW)

Oil (1.2% – 494MW)

Hydro (15.6% – 6,342MW)

Solar (10.3% – 4,172MW)

Other (2.9% – 1,173MW)

Source: Suruhanjaya Tenaga (Energy Commission, Malaysia).5 

 Malaysia has 
committed not 
to build any new 
coal-fired power 
plants. It has set 
a target of 2044 
to completely 
transition away 
from coal power, 
with an interim 
target of a 50% 
reduction by 2035.
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Malaysia’s pathway to transitioning away from coal 
will require unlocking opportunities and managing 
risk across four areas over the next decade:

	– Scaling-up renewables to take over from coal 
rather than gas (as far as is feasible), as initial 
units come offline from 2029.

	– Strengthening system flexibility through 
storage and grid upgrades to enhance 
VRE integration.

	– Using gas as efficiently as possible to 
support grid stability as coal is gradually 
phased down, while limiting reliance on costly, 
volatile LNG. 

	– Growing alternatives to gas in providing 
system balance and cost stability, including 
through the APG and potentially nuclear, as 
concrete and viable pathways to manage the 
transition away from gas.

This report addresses each of these four areas 
as follows:

Chapter 1 highlights progress on scaling-up and 
integrating VRE and strengthening system flexibility, 
by identifying early opportunities to increase the 
share of renewables before the first coal units come 
offline at the end of the decade. 

Chapter 2 explores options to actively manage 
down the country’s coal fleet, capitalizing on 
opportunities to repurpose retiring assets to 
enhance system flexibility and how to finance them. 

Chapter 3 explores the trajectory of gas use, 
options to manage overreliance and the potential 
role of APG and nuclear in delivering a resilient and 
secure transition for Malaysia. 

Table 1 presents nine strategic recommendations, 
which are analysed in greater detail across all 
three chapters. 

Eight months of World Economic Forum-convened dialogue B O X  1

In 2025-26, the World Economic Forum partnered with Malaysia’s Ministry of Energy 
Transition and Water Transformation (PETRA) and KPMG to convene an expert 
working group to support the delivery of Malaysia’s coal transition commitments. 
Over eight months, the resulting dialogue series brought together international and 
Malaysian public and private stakeholders from energy and finance across three 
technical workshops:

W O R K S H O P  1

W O R K S H O P  2

W O R K S H O P  3

Barriers and enablers to coal transition

Decarbonizing and transitioning Malaysia’s coal power assets

Strategies to build a resilient and flexible power system without coal

This report provides an overview of insights and policy recommendations – based on 
the findings of the dialogue series – to support Malaysia as it continues to advance 
this complex and important transition.
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Summary of strategic recommendations and policy and investment solutionsTA B L E  1

Scaling-up 
renewable energy 
and strengthening 
system flexibility

Strategic recommendation 1:

Ensure renewables availability  
leads coal retirements.

  �Enhance bankability of the Corporate Renewable 
Energy Supply Scheme (CRESS) by strengthening 
offtake certainty and predictability of wheeling 
charge increases.

  �Strengthen demand and system conditions 
forecasting capabilities and accuracy. 

Strategic recommendation 2:

Strengthen system flexibility to enhance 
integration of renewables.

  �Hold auctions for battery energy storage systems 
(BESS) and develop revenue models that balance 
capacity and utilization to improve bankability.

  �Identify feasibility of and potential for large 
consumers to deploy behind-the-meter 
storage and participate in demand response 
by establishing clear tariff incentives. 

  �Establish market mechanisms to procure and 
remunerate ancillary services.

Leveraging 
coal assets for 
flexibility and 
clean growth

Strategic recommendation 3:

Enable coal site repurposing as a  
no-regrets solution through a National  
Coal Site Repurposing Framework.

  �Create a standardized framework to expedite site 
repurposing at PPA expiry.

  �Standardize processes for updating environmental, 
planning and grid connection approvals.

  �Develop standardized successor PPAs and grid 
access arrangements for repowering investments 
such as solar and BESS.

  �Introduce competitive redevelopment processes 
supporting participation by incumbent asset 
owners and third-party developers.

Strategic recommendation 4:

Leverage fuel blending as a transitional 
option contributing to coal phase-down.

  �Address economic and contractual barriers  
(fuel cost pass through and PPAs to accommodate 
alternative fuels).

Strategic recommendation 5:

Utilize coal-flex where it supports VRE 
integration and avoids substitution by gas.

  �Assess cost and system value versus alternatives.

  �Address PPA and economic barriers to flexible 
operation.

Strategic recommendation 6:

Unlock financing to support coal repurposing 
and early retirement where conditions allow.

  �Deploy transition finance mechanisms  
(e.g. transition credits, blended capital).

  �Consider dedicated transition sukuk structure 
or use of state financing institutions to support 
repurposing or early decommissioning projects.

Managing gas 
use and building 
alternatives

Strategic recommendation 7:

Manage gas use as a transitional fuel,  
while avoiding long-term lock-in.

  �Ensure new gas capacity is flexible – e.g. 
hydrogen-ready design, shorter 15-year PPAs to 
align with market liberalization.

  �Regularly review progress in scaling-up VRE to 
align future gas procurement with system needs.

Strategic recommendation 8:

Explore nuclear as a long-term alternative  
to gas for firm, low-carbon power.

  �Ensure consistent and transparent communication 
on nuclear benefits and safety to build public trust. 

  �Develop business models to ensure revenue 
certainty for early investors in nuclear.

Strategic recommendation 9:

Build on Malaysia’s regional leadership 
to advance ASEAN Power Grid, enabling 
system balancing and progressively reducing 
reliance on gas.

  �Deliver regular updates to regional power 
integration plans (e.g. AIMS) to reflect progress and 
align with national coal transition plans.

  �Strengthen coordination with regional partners to 
advance cross-border infrastructure, regulatory 
alignment and financing. 
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Integrating renewables 
and strengthening 
system flexibility
The transition away from coal means seizing 
early opportunities to increase the share of 
renewables before the first coal units come 
offline at the end of the decade.

1
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Strategic recommendation
Ensure renewables availability  
leads coal retirements

Malaysia’s strong policy foundation can support a rapid expansion of 
renewables, but delivery must accelerate to ensure that renewables – rather 
than gas – replace coal as units begin to come offline from 2029.

The sequencing of Malaysia’s energy transition 
will be critical. If the deployment of renewables 
and system flexibility lag behind coal retirements, 
Malaysia risks replacing coal dependence with LNG 
dependence, increasing system costs and exposure 
to global price volatility, while locking in new fossil 
fuel infrastructure at risk of future stranding. 

Malaysia is well positioned to scale up VRE and 
begin displacing coal in its power mix. Current 

VRE installed capacity remains relatively modest 
at around 10%, placing it in the early stages of 
integration (see Figure 1). However, according to 
the International Energy Agency (IEA), the country’s 
power system is in a strong position to absorb 
substantial volumes of renewables, suggesting 
there are significant early opportunities for Malaysia 
to increase its share of VRE rapidly without 
undertaking system-wide transformation – at least 
until penetration reaches higher levels (see Box 2).6

Strong potential to scale up VRE without substantial system changes7B O X  2

The IEA’s September 2025 report, Integrating Solar and Wind 
in Southeast Asia, assesses countries’ readiness to integrate 
higher shares of VRE, using its six-phase framework to 
identify priority actions for policy-makers, regulators  
and utilities.8

Countries are assessed from early to high readiness based on 
policy, regulatory and technical implementation, drawing on 
public data and stakeholder input. Malaysia is assessed as 
being at a mid-stage of VRE integration readiness, alongside 
Indonesia, Thailand and Viet Nam, while the Philippines and 
Singapore are considered high-readiness countries. 

Readiness is evaluated across six integration measures 
outlined below. Malaysia has implemented several integration 
measures but there are opportunities for further progress:

  �Power plant flexibility: Currently reliant on coal and 
gas plants for flexibility, with scope to improve through 
retrofits, contractual and operational changes.

  �Accurate forecasting: The Grid System Operator (GSO) 
in Peninsular Malaysia uses 1‑hour solar forecasts, 
providing a functional foundation, but real-time high-
resolution solar forecasting (e.g. in Singapore) and 
more regular updates to day-ahead VRE forecasts 
(e.g. Philippines' 5-minute dispatch intervals) would 
enhance accuracy.9

  �Demand-side measures: A relatively diverse set of 
programmes is in place, including the green electricity 
tariff and net metering.10 

  �System operation and market framework: Malaysia 
operates a single‑buyer model with a 30‑minute dispatch 
interval that is shorter than the ASEAN average. However, 
there are no clear mechanisms to procure system 
services, unlike the Philippines and Singapore which have 
dedicated ancillary service mechanisms.

1 2 3 4 5 6 7 8 9
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Strong potential to scale up VRE without substantial system changes (continued)B O X  2

  �Grid capacity and use: Malaysia is exploring dynamic 
line rating to maximize existing grid utilization, focusing on 
rapidly growing demand centres.11

  �Storage: A notable utility‑scale project is under 
development in Sarawak.12 Overall storage deployment 
will need to scale up, supported by clear policy and 
incentives to attract investment.

Malaysia is expected to remain in phase 1 of VRE integration 
by 2035, with limited system-wide impact at current 
penetration levels. However, achieving its 70% share of 
renewables capacity target by 2050 will require strengthening 
flexibility procurement mechanisms, diversifying flexibility 
resources, investing in grid infrastructure and advancing 
system planning processes.13

Notes: VRE integration measures and the approach to reaching the readiness assessment is explained in Annex C of the IEA source below. Three-letter 
country codes: BRN = Brunei Darussalam; KHM = Cambodia; IDN = Indonesia; LAO = Lao PDR; MYS = Malaysia; MMR = Myanmar; PHL = Philippines;  
SGP = Singapore; THA = Thailand; VNM = Viet Nam.

Source: International Energy Agency (IEA). (CC BY 4.0).14 

Competitive large-scale solar (LSS) auctions15 have 
been central to driving solar growth in Peninsular 
Malaysia, with around 6GW of capacity awarded 
across successive rounds that have helped drive 

down costs.16 These are supported by a range 
of parallel incentives and procurement frameworks 
(see Figure 2).

Stage of VRE integration readiness in each ASEAN member state 

VRE integration 
measures

ASEAN member state 

BRN KHM IDN LAO MYS MMR PHL SGP THA VNM

Enhancing power 
plant flexibility

Accurate 
forecasting

Implementing 
demand-side 
measures

System operational 
practices and 
market framework

Enhancing grid 
capacity and use

Deploying storage

High  
readiness

Early stage  
of readiness

Malaysia has established a clear pathway to phase out coal by 2044, 
anchored in its no-new-coal commitment. The focus now is on accelerating 
this transition by scaling-up renewables, storage and grid infrastructure, 
while advancing practical solutions to decarbonize and transition the existing 
fleet without compromising energy security or affordability.

Mareena binti Mahpudz, Deputy Secretary General (Energy),  
Ministry of Energy Transition and Water Transformation (PETRA)
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Government of Malaysia clean energy policy and regulatory incentives17F I G U R E  2

Notes: Rakyat = residential consumers in Malay, NOVA = net offset virtual aggregation, SPP = solar power producer, TPA = third-party access.

Sources: World Economic Forum and Government of Malaysia. 

Most recently, from 2024, Malaysia’s Energy 
Commission introduced the Corporate Renewable 
Energy Supply Scheme (CRESS).18 This new 
scheme provides a parallel means for large 
corporate consumers to contract directly with 
renewables providers via open party access to 
the grid. However, participants in the dialogue 
series identified several improvements that could 
help accelerate market uptake. One key area 
is strengthening offtake certainty, as project 

financiers are accustomed to contracting with 
Tenaga Nasional Berhad (TNB) – Malaysia’s largest 
electricity utility company – whereas under CRESS 
the offtaker is typically a corporate buyer with a 
different credit profile and risk assessment.

Participants also noted that greater transparency 
and predictability around future changes to the 
system access charge (SAC), or “wheeling charge”, 
could improve market uptake. 

2011

National Energy Transition Roadmap 

2024 2025

Feed-in  
tariff (FiT) 

 �Sold to grid  
at premium 
rate for a 
fixed period

 �Based on 
quota subject 
to FiT fund

 �Solar quota 
ended in 2017

Corporate 
Green Power 
Programme 
(CGPP)

 �Corporate 
customers 
can purchase 
electricity 
virtually from 
SPP

Corporate Renewable Energy Supply 
Scheme (CRESS)

 �TPA mechanism

 �Enables businesses to procure 
green electricity from renewable 
energy developers (RED) via open 
access to the grid

Self Consumption (SelCo) - New

 �Non-domestic – no capacity limit

Community Renewable Energy 
Aggregation Mechanism (CREAM)

 �Enables homeowners to lease 
or rent out their rooftops to 
third parties for solar-power 
generation

MyBeST

 �Battery energy storage tender  
by Energy Commission

Large-scale 
solar (LSS) 

 ��Competitive 
bidding

 �PPA-based

Net Energy 
Metering 
(NEM1.0)

 �Own  
consumption

 �Quota offered: 
500MW

Self 
Consumption 
(SelCo)

 �Own  
consumption

 �No export  
to grid

 �Stand-alone, 
no limit

Net Energy 
Metering 
(NEM2.0)

 �Own  
consumption

 �Quota offered: 
500MW

Net Energy 
Metering 
(NEM3.0)

 �Own  
consumption

 �NEM Rakyat: 
700MW

 �NEM for 
government 
entities: 
100MW

 �NOVA: 
1700MW

2016 2016 2017 2019 2021

A transition 
to greener 
solutions
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While SAC revisions are currently capped at 15% 
every three years, stakeholders highlighted the 
limited visibility into the underlying cost drivers and 
adjustment methodology. Comparable markets 
such as in Thailand and South Korea provide more 
information on cost components and calculation 

methodologies, which is important to increase cost 
predictability for corporate buyers.19 

Key recommendations emerging from the 
World Economic Forum’s dialogue series include 
the following:

Malaysia has taken proactive steps to advance the energy transition through policy 
leadership and market mechanisms to increase renewable energy penetration. The 
focus must now be on ensuring these mechanisms are commercially viable and 
investable for industry. This requires greater transparency on grid and system costs, 
more bankable offtake structures and market mechanisms that properly value flexibility. 
These are critical to scaling-up storage and distributed solutions, while ensuring the 
system remains affordable, reliable and sustainable.

Sushil Purohit, Group Chief Executive Officer, Gentari

Objectives� Recommendations�

Enhance bankability of corporate 
procurement of renewables through 
CRESS

  �Consider options to strengthen 
offtake certainty; government to 
engage proactively with corporates 
to provide greater clarity and 
predictability in future changes 
to wheeling charge

Improve system readiness to integrate 
higher shares of VRE

  �Strengthen forecasting capabilities 
and accuracy, operational planning 
and optimizing grid utilization tools 
such as dynamic line rating
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Strategic recommendation
Strengthen system flexibility to enhance 
integration of renewables 

Malaysia has begun strengthening system flexibility, but must expand 
storage, grids and flexible capacity to integrate rising shares of renewable 
energy from the early 2030s. 

Enhancing system flexibility – especially through 
scaling-up storage and grid investments – will be 
important to integrating higher shares of VRE. TNB 
is already committing significant financing to address 
this challenge. In June 2025, it announced a MYR 43 
billion ($10.8 billion) package covering 2025 to 2028 
to upgrade national grid infrastructure, including 
investments in AI and storage and a “transition 
backbone” to move power from zones generating 
renewables to meet demand in major cities.20 

Further progress on storage capacity, particularly 
over the coming five-year period, will be important to 
avoid a curtailment of renewables, manage night-
time peak demand and prevent gas from displacing 
coal when renewables could do so more cheaply. 

Malaysia has established the regulatory and 
procurement framework to scale up investment 
in battery energy storage systems (BESS). TNB is 
advancing a 100MW/400MWh BESS pilot – the first 
of its kind in Peninsular Malaysia – to test different 
grid applications, such as voltage regulation and 
black start, while Sarawak Energy Berhad (SEB) 
replaced a unit at its Sejingkat coal plant with 
a BESS in 2024 (see Figure 4).21 In parallel, the 
Energy Commission launched a BESS procurement 
framework, awarding four 100MW/400MWh 
projects under its 2025 MyBeST auction22 (for 2027 
commissioning), with future LSS auctions expected 
to add further storage requirements and incentives 
to scale up deployment.23

Power sector transformation in Southeast Asia will depend on strengthening both 
domestic grids and cross-border interconnections. As electricity demand rises and 
renewable deployment accelerates, greater emphasis on system flexibility, regional 
power trade and coordinated planning will be essential. Data-driven analysis and 
regional cooperation can help translate ambition into practical, secure and affordable 
pathways for the region’s energy transition.

Sue-Ern Tan, Head, International Energy Agency Regional Cooperation Centre, Singapore

1 2 3 4 5 6 7 8 9
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Managing demand from data centre investmentsB O X  3

Malaysia’s data centre boom presents both economic 
opportunities and challenges. Announced capacity totals 
around 3.4GW – about 60% of ASEAN’s pipeline – and 
could reach 11% of Malaysia’s electricity demand by 2035 
if fully realized.24 

This rapid growth is already reshaping Malaysia’s 
power system:

  �Demand is difficult to forecast, with only around half 
of declared capacity currently utilized, creating risks of 
overbuilding or underutilizing generation assets to meet 
projected, but uncertain demand growth.

  �Load is growing faster than reserve margins and is 
increasing system peaks, particularly where demand 
is inflexible. 

  �Large, concentrated clusters (e.g. Johor, Klang Valley) 
are raising local grid stability concerns. 

  �Growth also raises questions about how grid upgrade 
costs should be allocated. 

A key question is the extent to which ultra-high voltage 
consumers such as data centres are able to flex. If Malaysia 
is able to send the right price signals, behind-the-metre 
BESS and demand response could help shift or reduce 
load, easing peak demand, improving reliability and deferring 
new generation investment. This could include mandates 
or incentives to adjust demand or respond to price signals 
(e.g. tariff discounts), as well as firm and non-firm tariffs 
(with interruptible supply arrangements in exchange for 
lower costs). 

There is also potential for data centres to provide non-
generation grid support services, but this would require 
mechanisms to remunerate non-generation ancillary services. 
On cost allocation, Malaysia has begun directing grid 
upgrade costs to data centre customers while protecting 
other consumers. Data centres can contract capacity through 
the CRESS scheme and the ultra-high-voltage (UHV) tariff 
allocates higher costs to those driving upgrades.

Key recommendations emerging from the World Economic Forum’s dialogue series include the following:

Objectives� Recommendations�

Scale up BESS deployment   �Hold further competitive auctions 
and link LSS auctions to storage 
investments and revenue models, 
which balance capacity payments 
with utilization to enhance revenue 
certainty and bankability

Increase flexibility across large 
consumer demand 

  �Identify feasibility of and potential for 
large consumers to deploy behind-
the-meter storage and participate in 
demand response by establishing 
clear tariff incentives

Unlock diverse flexibility resources 
across the system

  �Establish market mechanisms to 
procure and remunerate ancillary 
services, including frequency and 
voltage control
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Managing the phase-
down of Malaysia’s 
coal fleet
Numerous pathways are open to coal 
plants in transition, including repurposing as 
hubs for renewables and battery storage, or 
delivering more flexible power as solar and 
wind expand.

2
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Malaysia’s PPA-driven approach provides a 
clear and orderly timeframe for its coal-to-clean 
transition. However, it does not consider how 
assets could be operated differently or repurposed 
in the interim to reduce emissions and support 
clean energy integration. Coal assets need not 

simply run to the end of their contracts and retire – 
although that is a legitimate option. They can follow 
multiple transition pathways, such as repurposing, 
fuel blending, coal-flex or early retirement, 
depending on system needs and economic 
conditions (see Figure 3). 

Malaysia’s coal transition options – comparative assessmentF I G U R E  3

Source: World Economic Forum’s dialogue series.

Option Cost Scalability Speed System 
value

Emissions Feasibility Overall 
assessment

1

Repurposing  
(esp. solar + BESS)

Convert coal sites to 
renewables with storage

 
Moderate 
cost across 
lifecycle 

  
Very high 
scalability 
across 
multiple sites 
in Malaysia

  
Fast 
compared 
to greenfield 
sites

  
Flexible, 
uses existing 
grid & land

  
Strong – coal 
generation 
replaced 
with clean 
generation

  
High 
(technology, 
policy, strong 
business 
case)

Most 
scalable and 
no-regret 
pathway

2

Coal-flex

Operate coal plants 
more flexibly

 
Cost 
increase 
(efficiency 
and O&M 
impact)

 
Some 
technical 
limitations 
depending 
on plant

  
Delivers 
limited 
system value 
in next five 
years

 
Can support 
flexibility in 
medium term

 
Moderate 
– reduction 
in absolute 
emissions, 
but efficiency 
reduction

 
Technical 
upgrades 
required; 
contractual 
constraints

Moderate 
option 
from 2030 
onwards

3

Fuel blending

Co-firing with biomass

 
Economic 
challenges 
without 
regulatory 
adjustments

 
Supply and 
logistics 
constraints

 
Pilot projects 
ongoing

 
Continued 
firm power, 
but higher 
cost

  
Limited 
emissions 
reduction

 
Upgrades 
for large 
blending 
volumes, 
contract 
challenges

Moderate 
supplemen-
tary role

4

CCS

Carbon capture  
and storage

  
Very high 
cost

  
Low given 
cost and 
technology 
readiness

  
Slow (long- 
term option)

 
Economic 
constraints

  
High 
emissions 
reduction 
potential

  
Lack of 
technology 
readiness 
and cost 
constraints

Limited 
potential In 
Malaysia

5

Early retirement

Decommissioning 
without repurposing

 
Moderate 
(PPA buy-
out costs, 
balance 
long-term 
fuel costs)

 
Asset 
suitability 
determined 
by system 
constraints

 
Moderate 
depending 
on asset 
and system 
circumstances

 
System 
dependent, 
can reduce 
costs

  
Coal 
generation 
comes offline 
early

 
Moderate 
(depends 
on financing 
and policy 
support)

Asset 
dependent 
option, 
delivers 
system 
value in 
some cases

6

Repurposing  
with SMRs

Small modular  
reactors

  
Currently 
high-cost 
option

  
Low, given 
lack of 
technology 
readiness in 
Malaysia

  
Wait for 
technology 
readiness 
and costs to 
come down

  
Baseload 
replacement, 
clean power

  
Coal 
replaced with 
clean power 
alternative

  
Regulations, 
technology 
cost and 
availability

Possible 
long-term 
option for 
some plants
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These pathways offer Malaysia a set of options 
to manage the remaining life of its coal fleet in 
a manner that supports its energy transition 
objectives, while also enabling asset owners to 
repurpose sites and provide carbon-free system 
services beyond PPA expiry. The Malaysian 
government has already begun exploring such 

approaches, including an ongoing assessment by 
the Energy Commission into specific transition and 
decarbonization options. What is now needed is a 
dedicated policy framework and targeted incentives 
to guide asset owners and financiers in planning 
the future of their coal plants and to accelerate the 
adoption of these transition pathways.

Malaysia's coal phase-down must be managed carefully and in a practical manner 
to preserve system reliability, affordability and long-term energy security. While the 
nation's direction of no new coal development remains unchanged, equal attention 
must be given to avoiding overdependence on any single fuel source. A balanced 
transition will require stronger fuel diversification, enhanced system flexibility and 
more active demand management, alongside efficient use of existing infrastructure, 
to ensure a resilient and sustainable energy transition pathway. To this end, the Energy 
Commission is reviewing transition options across the coal fleet to ensure retiring 
assets contribute to grid stability rather than leaving voids in our generation mix.

Siti Safinah Salleh, Chief Executive Officer, Suruhanjaya Tenaga (Energy Commission, Malaysia)

Malaysia’s coal fleet closure scheduleTA B L E  2

Year Plant and owner

2028
Sejingkat Phase-1, Sarawak (SEB, 100%) – Units 1, 2 (100MW)

Sejingkat Phase-2, Sarawak (SEB, 100%) – Units 1, 2 (110MW)

2029 Sultan Aziz, Kapar, Selangor (TNB 60%, Malakoff 40%) – Units 3, 4, 5, 6 (1.6GW)

2030 Sultan Azlan Shah, Manjung, Perak (TNB 100%) – Units 1, 2, 3 (2.1GW)

2031 Tanjung Bin, Johor (Malakoff 90%) – Units 1, 2, 3 (2.1GW)

2033 Jimah, Negeri Sembilan (TNB 25%, Edra 75%) – Units 1, 2 (1.4GW)

2034 Mukah, Sarawak (SEB, 100%) – Units 1, 2 (270MW)

2040 Sultan Azlan Shah, Manjung, Perak (TNB 100%) – Unit 4 (1GW)

2041 Tanjung Bin Energy (Malakoff 100%) – Unit 1 (700MW)

2042 Sultan Azlan Shah, Manjung, Perak (TNB 100%) – Unit 5 (1GW)

2044
Tuanku Muhriz, Negeri Sembilan (TNB 70%, Mitsui 15%, Chugoku 15%) – Units 1, 2 (2GW)

Balingian, Sarawak (SEB, 100%) – Units 1, 2 (600MW)

Source: See endnote.25
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Strategic recommendation
Enable coal site repurposing as a no-regrets 
solution through a National Coal Site  
Repurposing Framework 

Repurposing coal sites – especially to solar and BESS – when PPAs expire 
(or before, if system conditions allow) offers a no-regrets solution to deploy 
renewable energy and storage quickly, optimize grid infrastructure and 
flexibility, and capture residual value from assets given plants are retiring 
anyway. Unlocking this solution will require a targeted policy framework, 
incentives and long-term alignment between utilities, regulators and 
investors around a coordinated approach. 

Repurposing a coal site with alternative clean 
technologies can make use of land with limited 
alternative value, re-use valuable high-voltage, 
500kV grid connections, benefit from existing 
cooling and seawater availability and streamline 
permitting. A repurposed asset can play an 
adjusted role in the power system, contributing 
to system flexibility, as well as offering alternative 
sources of employment and income for workers 
and communities impacted by the prospect of 
site closure. 

The fact that plants are retiring at PPA expiry 
anyway makes this a no-regrets solution. Eskom, 
a South African public electricity utility, is pioneering 
the repurposing approach26 with renewables 

plus BESS for some of its older plants. It is also 
exploring repurposing options with nuclear or small 
modular reactors (SMRs). 

Common options include converting a site into 
a BESS facility or replacing coal generation 
equipment with renewables, especially solar, or an 
SMR. It is also possible to install a synchronous 
condenser, a spinning machine connected to the 
grid which provides inertia and voltage support 
without generating electricity (hitherto provided 
by the coal plant). Of these various options, 
participants in the World Economic Forum’s 
dialogue series viewed repurposing to solar with 
BESS as one of the most practical and scalable 
pathways for Malaysia to follow.27

Coal site repurposing options, advantages and disadvantagesTA B L E  3

Repurposing  
option Advantages and disadvantages 

Conversion to a 
grid-scale BESS 
facility

  Straightforward and scalable: BESS can be deployed quickly.

  Re-uses existing infrastructure (high-capacity grid connections, substations, transformers and secure sites). 

  �Captures residual value from existing infrastructure, reducing cost and complexity of building new grid 
connections.

  Contributes to system flexibility.

1 2 3 4 5 6 7 8 9
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Repurposing  
option Advantages and disadvantages 

Repurposing  
with renewables 

  �Makes productive use of land (e.g. ash ponds, buffer zones, rooftop buildings) with limited alternative value; 
leverages existing grid infrastructure. 

  �Provides new revenue streams for closing coal sites.

  �Solar is one of the fastest generation technologies to deploy. 

  �Solar generation is intermittent and lower energy density than coal, so replacement is not like-for-like.

Convert coal 
plant generators 
into synchronous 
condensers

  �Former coal site provides critical system services supporting VRE scale-up.

  �Not all coal units are suitable for conversion to synchronous condensers. 

  �Approach has been pioneered in markets such as Germany and Australia. 

Conversion to 
nuclear with SMRs

  �Re-uses high-capacity grid connections and access to cooling water.

  �Future possibility: nuclear could provide baseload power, replicating coal.

  ��Timing mismatch for Malaysia: SMR technology is not commercially available and nuclear developments involve 
long lead times, high upfront costs and complex regulatory frameworks which Malaysia does not yet have. 

Malaysia has already begun deploying the coal-to-
BESS model with Sarawak Energy’s 60MW/82MWh 
BESS installation at Sejingkat operational since 
2024 (see Figure 4). Given high solar irradiance 

levels across Peninsula Malaysia, this option would 
have strong replicability for the country’s coal fleet, 
providing critical system services to complement 
growing renewables. 

Sarawak Energy’s Sejingkat BESS conversionF I G U R E  4

Sources: World Economic Forum’s dialogue series presentation, Sarawak Energy Berhad (SEB).29

Coal site repurposing options, advantages and disadvantages (continued)TA B L E  3

Application of Seijingkat BESS

Requirement: 
To maintain grid reliability, the power system requires fast spinning reserves equivalent 
to the largest generating unit connected to the grid.

Value proposition of BESS

G
en

er
at

io
n 

ca
p

ac
ity

Reserve Grid demand

BESS delivers an instantaneous  
spinning reserve, enabling:

  �Reliable grid operation

  �Optimization of other generation assets

  �Replacement of reserves previously provided  
by conventional generation

❶ Grid support

Beyond spinning reserves, BESS can  
also provide additional grid services  
when required, including:

 Voltage regulation

 Frequency regulation

 Peak demand management

❷ Support RE intermittency/integration

As system spinning reserves improve, 
BESS can be utilized to support renewable 
intermittency and enable the integration 
of solar and other alternative renewables, 
supporting Sarawak’s transition towards a 
cleaner and more flexible power system.

Opportunities for value stacking

Source: See endnote.28
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In Malaysia, utilities are already exploring how 
retiring coal assets can be repowered – particularly 
through solar and BESS – as PPAs wind down, 
while seeking to capitalize on rapidly declining 
technology costs. One of the working groups 
convened during the Forum’s dialogue series 
developed a proposed National Coal Site 
Repurposing Framework, which could help Malaysia 
unlock this no-regrets solution by addressing 
coordination gaps, reducing transaction costs and 
streamlining redevelopment pathways for retiring 
coal sites (see Figure 5). A key objective of the 
framework would be to maximize the system value 
of retiring coal assets and associated infrastructure, 
while enabling competitive redevelopment and 
supporting long-term system reliability.

At present, there is no standardized pathway 
to address uncertainty around the timeline for 
redevelopment, utilization of infrastructure, 
permitting or contractual arrangements once 
PPAs expire. While individual coal sites will require 
different repurposing solutions – and some sites 
may ultimately not be suitable – the broader 
approach to redevelopment planning, permitting 
and contracting could be standardized and 

streamlined to reduce uncertainty, accelerate 
deployment timelines and improve conditions 
for financing. 

The framework could involve a staged 
redevelopment process under which asset 
owners would be required to submit transition and 
redevelopment plans several years ahead of PPA 
expiry, enabling coordinated planning between 
asset owners, the grid system operator (GSO) and 
Malaysia’s Energy Commission. This would support 
early assessment of future network and system 
requirements, as well as the role that a redeveloped 
site could play in meeting these needs.

While incumbent asset owners would retain the 
right to propose their own plans, redevelopment 
opportunities and long-term contractual 
arrangements would ultimately be awarded 
through transparent and competitive procurement 
processes, thereby allowing third-party developers 
to participate alongside asset owners. This 
would balance incentives for asset owners with 
opportunities to crowd-in private developers, 
investment and expertise through competitive 
procurement, while avoiding direct awards. 

 At present, there 
is no standardized 
pathway to address 
uncertainty around 
the timeline for 
redevelopment, 
utilization of 
infrastructure, 
permitting or 
contractual 
arrangements 
once PPAs expire.

A potential National Coal Site Repurposing Framework F I G U R E  5

Source: World Economic Forum’s dialogue series.

Lower 
transition 

costs

What coal 
sites already 

provide
Existing 

transmission 
infrastructure

Land with 
limited re-use 

value

Access to 
water and 

cooling

Skilled 
workforce

Existing 
permitting 
baseline

Accelerate 
deployment by 

leveraging existing 
infrastructure

Capture residual 
value from existing 

infrastructure 
and transmission 

proximity

Standardized 
successor PPAs 
improve investor 

certainty

Orderly retirement 
and new revenue 

streams for 
closing sites

PPA nearing 
expiry 

Advance transition 
planning

National 
Coal Site 
Repurposing 
Framework

Competitive 
redevelopment 
process

Clean  
energy hub 
System value

Coal  
operations 
Existing PPA

Reliable, baseload 
power under existing 
PPA

Early system and 
asset-level planning – 
asset owners submit 
redevelopment plan

Including incumbent-
led or third-party 
redevelopment 
models

  �Streamlined 
permitting 
updates and 
approvals

  �Standardized 
successor PPA 
pathways

  �Grid 
assessment and 
transmission 
allocation

  �Land 
access and 
infrastructure 
coordination

Provides clean power, 
grid services and 
flexibility to support a 
resilient system

Repurposing with 
solar, BESS or other 
clean generation 
technologies

26
Monday

26
Monday
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A key challenge the framework would need to 
address is the complexity of Malaysia’s coal 
fleet ownership structure. Malaysia’s coal assets 
comprise a mix of utility ownership (TNB) and 
independent power producer (IPP) assets, while 
transmission infrastructure and grid connection 
rights are controlled separately by TNB and GSO. 
This creates different redevelopment pathways 
depending on who ultimately leads or wins 
redevelopment opportunities at retiring coal sites, 
given that, in practice, incumbent asset owners 
typically retain operational control of the site 
itself, including access to land, while transmission 
infrastructure is separately managed. As a result, 
redevelopment of retiring sites would require 
coordinated arrangements between incumbent 
asset owners, the Energy Commission, TNB, GSO 
and potential third-party developers, especially 
where redevelopment rights are competitively 
awarded to entities other than the incumbent 
site operator. 

Where incumbent asset owners participate in and 
win redevelopment opportunities, repowering 
could proceed relatively straightforwardly through 
incumbent-led redevelopment at the existing site. 
This would broadly resemble the approach being 
pursued by Eskom in South Africa, including at 
the Komati power station where Eskom is leading 
redevelopment of retiring assets into renewables 
and battery storage facilities. 

Where redevelopment opportunities are awarded to 
third-party developers, the framework would need 
to address how successful developers gain access 
to sites and associated infrastructure controlled 
by incumbents. The framework could therefore 
support standardized approaches for land leasing, 
shared infrastructure access and coordinated 
redevelopment arrangements between incumbent 
asset owners and successful developers. 
Depending on the site and ownership structure, 
this could include leasing portions of existing coal 
sites to third-party developers, redevelopment 
of adjacent land linked to existing transmission 

infrastructure, or shared-use arrangements 
for substations, water access and industrial 
facilities. The framework would also need to clarify 
responsibilities for decommissioning existing coal 
infrastructure and sequencing redevelopment 
alongside plant retirement. 

Establishing coordinated pathways for updating, 
reassigning or replacing permits and approvals 
associated with retiring coal sites could also 
significantly improve redevelopment delivery 
timelines and investment attractiveness. For 
example, many sites may have originally received 
environmental, or health and safety approvals 
under now grandfathered regimes. Establishing 
clear pathways to update these permits to current 
standards – and new technologies – rather than 
requiring entirely new permitting processes, could 
streamline the project delivery process. Some 
approvals, such as water access arrangements, 
zoning approvals and certain site studies, may 
be capable of amendment, reassessment or 
reassignment to successor projects, subject to 
regulatory approval, where redevelopment is 
undertaken by a third party. 

Likewise, establishing standardized pathways 
for reassessing grid connection, allocating 
transmission capacity and successor contractual 
arrangements could significantly accelerate 
redevelopment timelines, reduce transaction costs 
and improve investor certainty. While replacement 
technologies such as solar and BESS would 
require updated technical assessments, given 
their different operating characteristics from coal 
generation, redevelopment projects at retiring coal 
sites could benefit from streamlined reassessment 
processes that leverage existing transmission 
infrastructure, prior interconnection studies 
and early redevelopment planning. Similarly, 
standardized successor PPAs and ancillary service 
agreements for repowered sites could reduce 
renegotiation complexity, lower development 
risk and provide clearer revenue frameworks 
for investors.

 Redevelopment 
projects at retiring 
coal sites could 
benefit from 
streamlined 
reassessment 
processes that 
leverage existing 
transmission 
infrastructure, prior 
interconnection 
studies and early 
redevelopment 
planning.
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Key recommendations emerging from the World Economic Forum’s dialogue series include the following:

TNB remains committed to supporting the Government's energy transition agenda and 
Malaysia's aspiration to achieve net-zero emissions by 2050. Guided by our target to 
reduce emissions intensity by 35% by 2035, we continue to advance renewable energy 
integration, strengthen grid readiness and support the development of a more resilient, 
reliable and affordable power system to meet the nation's evolving energy needs.

As the energy transition accelerates, collaboration across government, industry and 
communities will be essential to delivering meaningful progress. Through initiatives 
such as the ASEAN Power Grid and other strategic partnerships, we aim to contribute 
towards a more interconnected, sustainable and low-carbon energy future for Malaysia 
and the region.

Datuk Ir. Ts. Shamsul bin Ahmad, President and Chief Executive Officer,  
Tenaga Nasional Berhad (TNB)

Objective� Recommendations�

Unlock coal repurposing  
as a system enabler

  �Establish a National Coal Site 
Repurposing Framework to create 
a standardized framework to 
coordinate coal site repurposing at 
PPA expiry and reduce uncertainty 
around redevelopment, permitting 
and investment

  �Standardize processes for updating 
environmental, planning and grid 
connection approvals

  �Develop standardized successor 
PPAs and grid access arrangements 
for repowering investments such as 
solar and BESS

  �Introduce competitive redevelopment 
processes supporting participation 
by incumbent asset owners and 
third-party developers
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Strategic recommendation
Leverage fuel blending as a transitional 
option contributing to coal phase-down

Fuel blending offers an interim option to help manage emissions if cost 
and contractual barriers can be resolved; it is deployable alongside other 
transition pathways.

Co-firing biomass alongside coal can reduce 
emissions – broadly in line with the percentage 
of fuel blended – while maintaining equivalent 
electricity output. Biomass is included as a 
transition lever under the NETR: several pilots are 
underway testing blending levels up to 15%.30 

This includes Malakoff’s 2,100MW Tanjung Bin 
plant which is targeting 5% (the maximum possible 
without boiler modification) and potentially 15% by 
2027; meanwhile TNB’s 1GW Jimah East plant has 
already conducted initial trials.31

Turning energy transition ambition into action requires solutions that work within 
real-world system constraints. Near-term pathways such as biomass co-firing can 
unlock meaningful progress, but success hinges on complete alignment across policy, 
contracts and supply chains. Crucially, maintaining system reliability while repurposing 
assets is vital to a resilient, orderly transition.

Syahrunizam Samsudin, Group Chief Executive Officer, Malakoff Corporation Berhad

1 2 3 4 5 6 7 8 9
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Co-firing with green ammonia, a carbon-neutral fuel 
produced from green hydrogen, can also reduce 
emissions. This approach is being pioneered in 
Japan, which targets 20% co-firing with green 
ammonia by 2030, potentially increasing to 50% 
over time.32 

However, green ammonia is not yet available at 
scale in Malaysia and high costs mean challenging 
economics for ammonia co-firing projects. Given 
the remaining lifespans of many Malaysian plants 
are relatively short, green ammonia may only 
become available when most assets are already 
nearing retirement, limiting its practical application. 
Even then, costs may well be prohibitive. 

Co-firing with biomass also faces technical and 
economic challenges. It is immediately deployable, 

but emissions reductions are relatively modest. 
Moving beyond relatively low levels of blending also 
requires plant modification, entailing capital outlay 
and taking a plant offline temporarily. 

Meanwhile, biomass fuel can cost substantially 
more than coal, but produces significantly less 
energy. Moreover, biomass conversion would 
require a secure and consistent fuel supply, but 
reliance on imports exposes this pathway to price 
volatility and quality risks, while domestic land 
constraints make it unlikely Malaysia could support 
fleet-wide deployment. 

As such, co-firing could play a limited, transitional 
role for some plants if targeted regulatory 
adaptations unlock this solution.

Key recommendations emerging from the World Economic Forum’s dialogue series include the following:

Objective� Recommendation�

Unlock co-firing as an interim 
decarbonization measure

  �Address economic and contractual 
barriers, including adapting PPAs 
to accommodate alternative 
fuels and allowing fuel cost 
pass through for biomass
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Strategic recommendation
Utilize coal-flex where it supports VRE 
integration and avoids substitution by gas 

Coal-flex offers a potential pathway to support VRE integration, but its value 
will depend on system conditions, because using coal more flexibly before 
the share of renewables increases (before 2030) only leads to substitution 
with gas power. Meanwhile, technical, contractual and economic factors 
also pose constraints. 

Another option to consider in the phase-down 
of coal is to shift some coal plants away from 
baseload operation towards a more flexible role to 
help facilitate the expansion of VRE. Today, many 
coal plants run at high-capacity factors of 70% 
plus. Operating a subset of plants more flexibly 
– by ramping up when solar output is low and 
down when it is high – could theoretically reduce 
emissions while helping to balance the system 
when renewables cannot generate. 

However, coal plants are not ideally suited to flexible 
operation, as they are designed to run steadily at 
high utilization. Frequent cycling increases wear and 
maintenance costs, while operating at lower loads 
reduces efficiency, raising fuel use and emissions 
per unit. Although retrofits can improve flexibility, 
they add costs that would ultimately be passed 
through to tariffs.

Contractual and economic factors also pose 
challenges. PPAs are structured around availability 
and steady dispatch, so lower utilization reduces 
cost efficiency. More flexible operation may 
well therefore make coal less competitive than 
alternative providers of flexibility. In addition, PPA 

terms, including minimum take-or-pay fuel clauses, 
heat rate guarantees and limits on shutdowns, 
would need renegotiation, potentially also requiring 
lender approval where financing covenants 
are affected.

However, the biggest constraint on coal-flex is 
timing. Analysis by Transition Zero suggests that, 
in the near term (up to 2030), running coal plants 
more flexibly in Peninsular Malaysia would result in 
gas substituting between 60-90% of displaced coal 
generation, with limited increases in renewables 
output. This could increase overall system costs, 
both by raising the cost of operating coal plants 
flexibly and by driving greater reliance on imported 
LNG as domestic gas declines. Post-2030, as 
renewables scale up further in Peninsular Malaysia, 
the rationale for coal-flex could strengthen.33

Ultimately, the challenges associated with additional 
wear and tear involved and with ensuring that 
coal-flex contributes to cost reduction and VRE 
scale-up suggest that this may only be an option for 
a select number of assets – and later in life, when 
renewables penetration is high enough. Unlocking 
this solution would require the actions below.

 Running coal 
plants more flexibly 
in Peninsular 
Malaysia would 
result in gas 
substituting 
between 60-90% 
of displaced coal 
generation, with 
limited increases in 
renewables output.
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Additional options: abatement and strategic reserveB O X  4

Abating coal plant emissions using carbon capture and 
storage technology (CCS) has been considered as an 
option to support Malaysia’s transition away from coal. 
While Malaysia is exploring CCS in its oil and gas sector, its 
application to coal power remains unproven. The additional 
infrastructure required for CCS would reduce the efficiency 
of coal plants while potentially doubling generation costs. 
This makes large-scale deployment of CCS in the coal sector 
challenging, given the likely impact on tariffs.

Meanwhile, mothballing – the practice of retaining one or 
two selected plants as a strategic reserve – could provide 
a limited way to support energy security and diversify fuel 
sources, particularly given the risks of depending on gas. 
Applied to a couple of newer units, this approach may serve 
as a security buffer until alternatives such as nuclear capacity 
or expanded regional power trade through the APG are in 
place. However, it would still entail ongoing system costs 
for maintenance, staffing and readiness, even when plants 
are not operating and would require safeguards to ensure 
alignment with climate commitments.

Objective� Recommendations�

Deploy coal-flex strategically where it 
reduces system costs and supports 
VRE integration, not gas substitution

  �Take a system level approach to 
coal-flex, by assessing its system 
cost versus other available flexibility 
providers and identifying a limited 
number of potentially suitable plants

  �Consider how to enable coal 
flexibility by adapting PPAs and 
remunerating more flexible operation

Advancing power sector reform requires strong coordination and delicate balancing 
between policy levers, industrial aspirations and long-term economic sustainability. To 
ensure Malaysia's electricity system remains resilient amid increasing renewable energy 
penetration, creating clearer investment signals for flexibility will be essential to manage 
system stability. Looking further ahead, as Malaysia explores nuclear as a potential 
addition to its future energy mix, strong governance, public trust and well-defined 
regulatory frameworks will be critical to guarantee its safe and successful integration.

Asdirhyme Abdul Rasib, Chief Executive Officer, MyPOWER Corporation  
(Malaysia Programme Office for Power Electricity Reform Corporation)
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Strategic recommendation
Unlock financing to support coal repurposing 
and early retirement where conditions allow 

Innovative financing mechanisms can enable early coal retirement and 
support asset repurposing. This can unlock upfront value for asset owners, 
reduce emissions and secure investment for clean energy. 

Coal PPAs will continue to impose significant costs 
on Malaysia’s power system through capacity 
payments and fuel costs into the 2040s. Analysis by 
Transition Zero estimates that shifting to a cleaner 
grid in Malaysia could deliver annual fuel savings of 
$560-710 million by 2030.34

Depending on factors such as the pace of VRE 
growth, the availability of alternative sources of firm 
power (e.g. nuclear) and the extent to which power 

can be traded with neighbours, Malaysia could 
consider transitioning or retiring some coal assets 
prior to the expiry of PPAs. Due consideration 
would need to be given to making early retirement 
transactions financially attractive for asset owners 
who have invested considerable funds in their 
coal plants. A range of financial products and 
mechanisms are now available for this purpose 
(see Box 5), as well as to ensure a just transition for 
affected workers and communities. 

Malaysia’s forthcoming carbon tax – implications for the coal-to-clean transitionB O X  5

Malaysia intends to introduce a carbon tax during 2026 as 
part of its broader plans to deliver net zero by 2050, with 
details to be laid out in a forthcoming Climate Change Bill, 
although key design features remain under development. 
Current discussions suggest an initial carbon price of MYR 50 
(~$12.50) per tonne of CO2, rising gradually thereafter, 
although the formal price has not been set.35 

The eventual design of the mechanism could have important 
implications for Malaysia’s coal transition. If coal-fired 
generation is included and existing PPAs are not fully 
insulated from carbon pricing costs, the tax could strengthen 
incentives for coal plant repurposing, fuel switching and early 
retirement by increasing the relative competitiveness of low-
carbon alternatives.36

Ultimately, taking coal assets out of the system, 
either pre-PPA expiry or at PPA close, could free 
up valuable system capacity – including grid 

connections, land and generation licences –  
for new clean energy projects. 

Key recommendations emerging from the World Economic Forum’s dialogue series include the following:

Objective� Recommendations�

Unlock transition financing for coal site 
repurposing and early retirement

  �Consider deploying transition 
finance mechanisms (e.g. credits, 
blended capital) to finance 
early retirement projects

1 2 3 4 5 6 7 8 9

  �Consider dedicated transition 
sukuk structure or leveraging state 
financiers to advance repurposing 
or early decommissioning projects
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Malaysia’s energy transition must be anchored by strong fundamentals, credible market 
design, investible opportunities and a balanced approach to affordability. Building a 
resilient and stable power system will be fundamental to enabling greater renewable 
energy penetration and supporting long-term economic growth. Equally important is 
ensuring that transition mechanisms are commercially viable and bankable, with risks 
allocated appropriately across stakeholders. Such an approach is critical to attracting 
private capital at scale and maintaining investor confidence throughout the transition.

Dato’ Amirul Feisal Wan Zahir, Managing Director, Khazanah Nasional Berhad

Financing Malaysia’s coal-to-clean transitionB O X  6

Malaysia has strong domestic financing capacity, 
underpinned by a liquid banking sector, a well-developed 
Islamic finance (sukuk) market and government-linked 
investors – such as Khazanah Nasional Berhad, the 
Employees Provident Fund (EPF) and Permodalan 
Nasional Berhad (PNB) – which collectively hold 
significant stakes in TNB and are actively supporting 
the country’s energy transition. Guided by a well-
established policy framework under the NETR, this 
places Malaysia in a strong position to mobilize the 
MYR 650 billion (~$160 billion) that PETRA estimates will 
be required to finance the transition through to 2040.37

Facilitating the early transition of coal assets will require 
deploying additional transition finance instruments capable 
of incentivizing coal power owners and lenders to consider 
repurposing or retiring their assets. For example:

  �Financial restructuring and refinancing techniques,38 

combining blended capital with refinancing, can 
reduce an asset’s cost of capital, enable early 
value retrieval and accelerate early retirement – as 
well as reinvestment in clean energy. Analysis by 
Transition Zero suggests that early retirement of six 
of Malaysia’s youngest coal units by 2040 could cost 
around $1.4 billion to buy out existing PPAs.39 

  �Transition credits provide a complementary mechanism 
by monetizing verified emissions reductions from early 
closures, helping to bridge foregone revenues and 
improve project bankability. Efforts being developed 
by the Coal to Clean Credit Initiative (CCCI)40 and the 
Transition Credits Coalition (TRACTION),41 led by the 
Monetary Authority of Singapore, have focused on 
bringing transition credits to market, with a first credit-
enabled retirement of a coal plant planned in Philippines 
(see below).

  �Equity takeover or participation by transition-focused 
investors can also enable early retirement, aligning 
ownership with decarbonization pathways and 
unlocking value through operational restructuring and 

redevelopment of sites for clean energy or system 
services. Such an approach is currently being explored 
by a partnership between Reviva Transition Partners and 
Eastspring Investments.42

Malaysia may face challenges accessing certain 
transition finance mechanisms for coal site repurposing 
at PPA expiry, as these assets are already scheduled 
to retire and may therefore struggle to meet key 
“additionality” criteria commonly required by such 
financing structures – even though the operating 
lifespan of many Malaysian coal plants, at around 
25 years, is shorter than the global average. 

Emerging jurisdictional crediting approaches, however, 
may offer potential opportunities. Rather than crediting 
emissions reductions from individual projects, these 
mechanisms assess performance across an entire 
jurisdiction and issue credits based on aggregate 
emissions outcomes. This model could be particularly 
relevant for Malaysia, given it already has a defined 
coal retirement pathway linked to PPA expiry.43

Energy transition credits accelerate coal-
to-clean transition in the Philippines

In November 2022, ACEN – the renewable energy 
platform of the Ayala Group, one of the Philippines’ 
largest conglomerates – executed the first market-
based energy transition mechanism (ETM) to divest and 
accelerate the retirement of the 246MW South Luzon 
Thermal Energy Corporation (SLTEC) coal plant, targeting 
closure and transition to clean technologies by 2040.44

The transaction refinanced the plant with $312 million 
– combining debt from local banks and equity from 
institutional investors – allowing ACEN to exit and 
redeploy capital into renewables. Building on this, 
ACEN is now exploring the use of transition credits 
to further accelerate retirement to 2030, potentially 
avoiding significant emissions while mobilizing 
additional funding for clean energy replacement.45
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Power sector 
transformation: reliability 
and affordability in a 
post-coal system 
As coal exits the system, Malaysia must 
balance reliability, affordability and security 
by diversifying away from gas dependence 
and scaling-up new firm power sources.

3
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As Malaysia gradually transitions away from coal 
and renewable energy deployment accelerates, 
maintaining system reliability and affordability 
requires a clear strategy for progressively 
diversifying away from gas dependence, developing 
alternative sources of firm low-carbon power 

and strengthening regional integration. This 
chapter explores how Malaysia can reduce long-
term exposure to fuel price volatility and import 
dependence while maintaining a secure and resilient 
power system through the transition.

Malaysia’s future power system without coal: flexible, integrated and resilientF I G U R E  6

Solar & other 
renewables
Primary source 
of new generation

Flexibility 
& balancing 
solutions

Demand 
sectors

Battery storage
Shifts solar to 
evening peak

Abundant solar and 
renewables provide the 
lowest-cost energy and 
form the backbone of new 
capacity

Storage, demand response 
and flexible operations 
balance daily and seasonal 
variability

Gas provides firm, flexible 
power and reserves, 
supporting reliability as 
coal is phased down

Nuclear offers long-term, 
low-carbon baseload 
supply to support energy 
security and price stability

APG enables regional 
power trade, sharing 
resources across borders 
to manage variability and 
reduce costs

Demand 
response
Manages peak 
demand and 
system stress

Flexible 
generation
Provides quick 
response and 
reserves

Grid upgrades
Strengthens 
transfer capacity 
and resilience

Battery storage 
(BESS)
Daily and intraday 
balancing

Gas-fired plants
Flexible, dispatchable 
capacity for reliability and 
as reserve, interim measure 
until new firm and balancing 
capacity is available

Nuclear (future)
Firm, low-carbon 
baseload capacity

Regional imports 
(ASEAN Power 
Grid – APG)
Access to diverse resources 
and balancing across region

Diverse supply Flexibility & balancing

Key outcomes of the future system

Integrated grid How the system worksReliable supply 
to meet demand

Power trade and 
regional exchange
Two-way flows to balance 
and optimize costs

Energy security
Diverse domestic and 
regional sources reduce 
reliance on imported fuels

Affordability
Lowest-cost renewables, 
regional trade and optimal 
system operation keep 
costs down

Reliability + Resilience
Flexible resources, storage 
and a strong grid ensure 
supply security and system 
stability

Lower emissions
Gradual coal phase-down 
and clean energy expansion 
support Malaysia’s climate 
goals

Economic growth
Clean, reliable and 
affordable electricity 
underpins investment, jobs 
and competitiveness

Industry

Commercial

Residential

Transport 
(EV charging)

Strong, smart, 
digital grid

Enables integration
Optimizes flows

Maintains reliability
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Strategic recommendation 
Manage gas use as a transitional fuel, 
while avoiding long-term lock-in

Gas will remain important for maintaining system balance, while older coal 
plants retire up to 2035 and alternative firm and balancing sources (e.g. 
nuclear, regional power trade) are realized. However, careful management 
will be necessary to balance system reliability with exposure to risks such 
as fuel supply, price volatility and overbuild.

As coal plants retire from 2029, gas demand 
is expected to increase by more than 40% 
in Peninsular Malaysia, from 700 million 
standard cubic feet (SCF)/day today to 
around 1,000 million SCF/day by 2035. This 
demand will increasingly be met by imported 
LNG rather than domestic supply.46 

Peninsular Malaysia’s domestic reserves of offshore 
gas are declining, increasing reliance on imported 
LNG, which already supplies about one-third of 
power sector gas and is set to grow. While Sabah 
and Sarawak in East Malaysia hold abundant 
resources, these are largely locked into export 
contracts and not connected to the peninsular, 
leaving Malaysia a net LNG exporter overall but 
Peninsular Malaysia increasingly import-dependent. 

Ensuring supply security is central to the 
government’s power sector gas-use strategy. It is 
planning expansions to LNG import infrastructure, 
including a third regasification terminal (RGT) and 
upgrades at the Pengerang RGT, alongside a 20-
year supply deal with QatarEnergy and overseas 
investments via Petronas to secure supply.47 

Growing reliance on LNG brings clear 
downsides. Conflicts in Ukraine and the Persian 
Gulf demonstrate48 how geopolitical shocks 
can result in sudden supply disruptions and 

price increases for natural gas. Meanwhile, 
international coal prices have fluctuated 
significantly since the war in Ukraine began 
in 2022. In addition, LNG-fired generation is 
significantly more expensive than using domestic 
gas – about 29% higher on average – meaning 
greater LNG use will put upward pressure 
on system costs and electricity prices.49

Careful management of this balance will be 
critical – requiring close coordination and 
monitoring of the pace of VRE scale-up and 
availability of alternatives, to avoid overbuilding 
gas infrastructure and to manage exposure of the 
power sector to higher LNG costs. TNB is already 
assessing gas needs under different renewables 
scenarios, while the Electricity Supply Planning 
and Tariff Implementation Committee (JPPPET) 
reviews planned capacity additions twice a year.50

The Forum’s dialogue series highlighted actions 
already underway to help manage gas use, 
including more flexible new capacity (e.g. 30% 
hydrogen-ready design, which is already being 
implemented) and shorter 15-year PPAs.51 As 
Malaysia moves towards a more liberalized, cost-
based market, this should enable gas to operate 
as a balancing resource rather than being locked 
into dispatch, allowing lower-cost alternatives 
to take priority and helping to limit LNG use. 

 LNG-fired 
generation is 
significantly more 
expensive than 
using domestic 
gas – about 
29% higher 
on average. 
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Key recommendations emerging from the World Economic Forum’s dialogue series include the following:

Diversification will be key to ensuring gas remains 
a bridge rather than a destination fuel. Alongside 
scaling-up clean energy, Malaysia will need 
alternative sources of firm, dispatchable power. 

The following sections discuss how nuclear and 
regional power trade through the ASEAN Power 
Grid could be advanced to meet this need.

Ensuring a secure and cost-effective transition requires careful sequencing and the 
timely deployment of credible alternatives to coal. In the near term, accelerated solar 
integration should be prioritized to increase the contribution of renewables in support of 
national emission targets and the steep growth in system demand. Ensuring adequate 
system strength and flexibility will be crucial to support this integration securely. At 
the same time, advancing regional power trade through the ASEAN Power Grid and 
exploring nuclear energy should be progressed in parallel as medium- to long-term 
options to provide firm, low-carbon energy supply and reduce over-reliance on gas.

Shanmugam Thoppalan, Head, Grid System Operator (GSO)

Objective� Recommendations�

Manage gas-use, avoiding long-term 
lock-in

  �Ensure new capacity is flexibility-
ready: e.g. 30% hydrogen-ready 
design and shorter 15-year PPAs

  �Align future gas procurement with 
system needs by regularly reviewing 
capacity requirements alongside VRE 
deployment and demand growth
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Strategic recommendation 
Explore nuclear as a long-term alternative 
to gas for firm, low-carbon power

Nuclear could provide a long-term source of firm, low-carbon power to 
replace coal and reduce gas reliance. However, realizing this potential will 
require sustained progress on regulatory frameworks, attracting finance 
and public acceptance. 

Nuclear power has re-entered the policy 
conversation in Malaysia as the country moves 
to transition away from coal. It currently has no 
nuclear generation, but the concept offers an 
obvious replacement choice, providing a source of 
stable, large-scale, low-carbon power. It could help 
maintain system reliability where renewables alone 
cannot fully meet demand, while also mitigating 
both emissions and long-term reliance on gas. 

Malaysia previously explored nuclear through 
the now-disbanded Malaysia Nuclear Power 
Corporation between 2011 and 2019, including 
early feasibility work and an International Atomic 
Energy Agency (IAEA) Phase 1 review in 2016, 
before pausing efforts in 2019. Discussions 
on developing nuclear power in Malaysia were 
rejuvenated in 2023-24 as the government 
reassessed the limits of a post-coal, renewables-
led system, and given the growth in power 
demand from data centres. This renewed interest 
was formalized under the 13th Malaysia Plan 
(2026-2030) where the government signalled its 
intention to explore development of a nuclear 
power industry, with an ambitious timeframe of first 
deployment in 2031.52 

Beyond providing reliable 24/7 generation, nuclear 
can replicate coal’s role in providing system inertia, 
something renewables cannot do. It could also 
enhance energy security and cost stability, as 
it relies on relatively small volumes of uranium 
sourced from diverse international markets, and fuel 
costs comprise a limited share of generation costs 
in comparison with coal and gas. 

Malaysia has two main technology options: 
conventional large-scale reactors and SMRs. Given 
the scale of coal capacity to be replaced – around 
13GW – and the fact that large reactors are already 
commercially deployable, conventional reactors 
offer the most practical pathway to replacing coal 
power at scale. 

SMRs offer modular deployment typically in the 
50-300MW range. They could directly replace 
coal-power capacity at existing sites, using grid 
connections, cooling water and land access, to 
speed up deployment. However, SMR technology 
is not yet widely commercially available, meaning 
Malaysia would need to wait for the technology to 
mature before it can be realized at scale.

The key challenge is moving from exploration to 
implementation in time for nuclear to replace newer 
ultra-supercritical coal units retiring in the late 
2030s. Gas power would need to play a bridging 
role replacing older coal units which retire sooner 
but could then be replaced by nuclear generation. 

IAEA timelines suggest a 10-15 year period 
from the planning stage to delivery of nuclear 
power; but Malaysia is not starting from scratch 
– so deployment by the mid-2030s is feasible, 
potentially in time to replace around half of 
retiring coal capacity. The Malaysia Programme 
Office for Power Electricity Reform (MyPower) 
has been designated as Nuclear Energy 
Programme Implementation Organization (NEPIO) 
to advance development under the IAEA’s 
milestone framework. 

 The key 
challenge is 
moving from 
exploration to 
implementation in 
time for nuclear 
to replace newer 
ultra-supercritical 
coal units retiring 
in the late 2030s.
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Key recommendations emerging from the World Economic Forum’s dialogue series include the following:

Building public acceptance will be one of 
Malaysia’s most immediate challenges, 
particularly given concerns over the safety of 
nuclear technologies – an issue that contributed 
to the government’s decision to halt earlier 
plans in 2018. Addressing this will require 
clear and consistent communication as well 
as establishing the institutional arrangements 
needed to reinforce trust. These include a robust 
regulatory and governance framework that 
goes beyond existing power sector oversight, 
including an independent nuclear regulator. 

Finance and delivery risks also add complexity. 
Nuclear projects are capital intensive, with long 

development timelines and a track-record of delays 
and cost overruns. Though operational costs 
can be relatively stable compared to imported 
fossil fuels, nuclear is not inherently low-cost. 
Early engagement with state-level authorities – 
particularly on permitting and siting – and effective 
project management will be important to ensure 
efficient delivery and contain cost overruns. 

Linked to this, securing investment will demand 
a financing structure that provides sufficient 
revenue certainty; recently announced support 
for nuclear from multinational development 
banks including the World Bank and Asian 
Development Bank (ADB) will help.53

Objectives� Recommendations�

Address public perception issues   �Ensure clear, consistent and 
transparent communications with the 
public on the role, safety and benefits 
of nuclear

Ensure revenue certainty for early 
nuclear projects

  �Consider excluding early nuclear 
projects from power market 
liberalization plans, ensuring revenue 
certainty for investors through a PPA 
or similar model
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Strategic recommendation
Build on Malaysia’s regional leadership to 
advance the ASEAN Power Grid (APG), enabling 
system balancing and progressively reducing 
reliance on gas

Regional power trade through the APG can provide access to 
complementary regional resources to support system balancing, reduce 
costs and limit reliance on gas. However, this will depend on enhancing 
cross-border collaboration and effective implementation of the ASEAN 
Power Grid MoU.

A parallel strategy to complement the roll-out of 
clean energy and limit reliance on gas is to expand 
regional power trading and connectivity through the 
APG. This would enhance energy reliability, reduce 
the need for excess domestic capacity and provide 
access to complementary renewable resources 
from across the region, particularly hydropower 
from Sarawak and Laos, to help balance solar and 
lower system costs over time.

Malaysia is ideally placed to benefit from the 
APG, given it sits at the centre of two central 
ASEAN electricity corridors: the Peninsular 
north-south backbone linking Thailand, Malaysia 
and Singapore, and the Borneo corridor, linking 
Sarawak to Kalimantan and then on to the rest of 
Indonesia, Brunei and the Philippines. As chair of 

ASEAN in 2025, Malaysia advanced the  
APG by securing an enhanced MoU that 
strengthens regional coordination, supports 
financing and establishes frameworks for  
cross-border infrastructure and power trade, 
marking the initiative’s most significant progress  
in its 30-year history.

Some connections already exist and are expanding. 
For example, the 100MW Lao–Thailand–Malaysia–
Singapore Power Integration Project (LTMS-PIP) 
was completed in 2024, with a planned 200MW 
phase two underway.54 Longer term, APG could 
comprise 18 cross-border projects with 24GW of 
interconnection capacity, alongside 62 potential 
solar and wind sites with 8.1GW of renewables 
capacity (see Figure 7).55

Our strong hydropower portfolio, providing over 60% of Sarawak’s generation capacity, 
has enabled the State to shift to a cleaner energy mix. Leveraging on hydropower, solar, 
other renewable resources and natural gas as a transition fuel, we shall continue our 
growth to 10GW by 2030. By delivering reliable, sustainable and affordable power at 
scale, these developments position Sarawak as a Battery of ASEAN, through regional 
interconnections and cross-border power trading, accelerating Sarawak’s vision for 
sustainable growth and shared prosperity.

Datuk Haji Sharbini Suhaili, Group Chief Executive Officer, Sarawak Energy Berhad

1 2 3 4 5 6 7 8 9

Beyond Coal: Building a Flexible, Resilient and Clean Power System for Malaysia 36



Existing and planned regional electricity interconnections across South East Asia F I G U R E  7

Existing interconnection Planned interconnection

>18 
cross-border 
projects

>24GW 
interconnnecting 
capacities

The ASEAN Interconnection Masterplan Study (AIMS) Ill 
has identified the key cross-border infrastructure projects 
to enable multilateral power

>62
potential solar and 
wind project sites

>8.1GW
potential solar and 
wind power capacity

No Interconnection

Grid-to-grid, based on national-level planning
AIMS III 

projectionsExisting Up to 2024 Future Total

1 Pen. Malaysia – Singapore 525 525 TBC 1,050 1,050

2 Thailand – Pen. Malaysia 380 - TBC 380 1,043

3 Sarawak – Pen. Malaysia - - 1,600 1,600 695

4 Pen. Malaysia – Sumatra - - 600/TBC 600 2,130

5 Batam – Singapore - - 3,400 3,400 -

6 Sarawak – W. Kalimantan 230 - - 230 777

7 Philippines – Sabah - - 500 500 196

8a Sarawak – Brunei - TBC TBC TBC TBC

8b Sarawak – Sabah - 30-50 - 30-50 177

9 Thailand – Lao PDR 955 - TBC 955 700

10 Lao PDR – Viet Nam - - TBC TBC 625

11 Thailand – Myanmar - - 365 365 1,262

12 Viet Nam – Cambodia 200 - TBC 200 1,353

13 Lao PDR – Cambodia 300 - TBC 300 625

14 Thailand – Cambodia 250 - 650 900 1,315

15 E. Sabah – N. Kalimantan - - TBC TBC 174

16 Singapore – Sumatra - - TBC TBC 1,133

17 Lao PDR – Myanmar 30 - 100-600 130-630 624

18a Kalimantan – Java - - TBC TBC 435

18b Sumatra – Java - - 2,600 2,600 10,000

Total (MW) 2,870 575 10,335 13,780 24,585

Source: ASEAN Centre for Energy (ACE).
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However, timeframes for APG realization remain 
uncertain. For Malaysia, expanding existing 
interconnections, especially with Thailand, offer the 
most immediate opportunities to grow cross-border 
trade. More significant subsea interconnections, 
such as between Peninsular Malaysia and Sarawak 
present an altogether greater coordination and 
financing challenge, costing tens of billions of 
dollars, and are unlikely to be available until the 
mid-2030s. 

Overall, financing every project envisaged in 
the recent ASEAN Interconnection Masterplan 
Study (AIMS) III is estimated to cost more than 
$800 billion, covering generation as well as 
transmission projects. Key challenges include 
building a bankable project pipeline and developing 

workable financing models, particularly for 
subsea interconnections.56 The ASEAN Power 
Grid Financing Facility (APGF) – comprised of the 
ASEAN Secretariat, ASEAN Centre for Energy, 
World Bank and Asia Development Bank (ADB) 
– was established in October 2025 to tackle this 
very issue.57 

Realizing the benefits of the APG will require 
sustained political momentum under current 
and future ASEAN chairs (the Philippines in 
2026, Singapore in 2027). From a coal transition 
perspective it would be helpful to update the 
recently released AIMS III more often, so that 
national governments can build a clear picture of 
where APG delivery stands and how it affects their 
national coal transition planning.

Key recommendations emerging from the World Economic Forum’s dialogue series include the following:

Objectives� Recommendations�

Integrate APG progress with national level coal-to-
clean planning

  �Issue annual or bi-annual updates to regional 
power integration plans (AIMS) to reflect progress 
and provide greater visibility for national level 
system planning and investment decisions

Advance coordination for the APG   �Strengthen coordination with regional partners 
to advance cross-border infrastructure, 
regulatory alignment and financing to 
accelerate APG delivery 
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Conclusion
The recommendations in this report provide 
a practical pathway to accelerate renewable 
energy deployment, leverage retiring coal assets 
to deliver system value and build Malaysia’s 
energy security.

Malaysia has established the institutional 
foundations to enable an orderly and gradual 
coal transition, which can also enhance the 
security and affordability of the country’s power 
supplies. The next step is collaborative action 
and implementation. 

This report, which draws on an eight-month 
dialogue series convened by the World Economic 

Forum and the Ministry of Energy Transition and 
Water Transformation, shows that Malaysia has 
the core ingredients – policies, financial depth 
and technical capacity – to deliver this transition. 
Stakeholders across government, industry and 
finance can align across a clear set of near-
term actions, informed by the nine strategic 
recommendations presented in this report,  
with two overall goals:

Through the long-term, Malaysia, together with 
its regional partners, should continue its work 
deepening regional integration through the ASEAN 
Power Grid, while in parallel pushing ahead 
with nuclear development to expand access to 
diversified, low-carbon sources of firm power. 
Together, these pathways can reduce the country’s 
reliance on volatile fuel imports, while underpinning 
long-term affordability, cost stability and power 
system resilience. 

Delivering on this agenda will require sustained 
coordination, clear policy signals and timely 
investment to translate ambition into implementation 
over the coming, decisive decade. By doing so, 
Malaysia can position its coal transition not only as 
a phase-down, but as a catalyst for a more secure, 
competitive and resilient energy future.

Accelerate growth  
in renewable energy 

and increase investment in power  
flexibility to provide a pathway for coal  
plant retirements.

Unlock finance and 
repurposing opportunities  
for existing assets

by establishing enabling frameworks and 
public-private partnerships, such as a 
National Coal Site Repurposing Framework. 
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Glossary
Ancillary services: Power-system support 
capabilities used to maintain voltage, frequency and 
system reliability.

ASEAN Interconnection Masterplan Study 
(AIMS): A regional planning study that evaluates 
and identifies priority cross-border transmission 
interconnections to support the development of the 
ASEAN Power Grid and regional electricity trade.

ASEAN Power Grid (APG): A regional initiative 
to interconnect the electricity systems of ASEAN 
member states to enable cross-border power trade 
and improve energy security.

Balancing resources/solutions: Technologies, 
generation assets, storage systems or demand-side 
measures used to maintain the real-time balance 
between electricity supply and demand.

Battery energy storage system (BESS): A 
system that stores electricity in batteries for later 
use to support grid reliability, flexibility and energy 
management.

Behind-the-meter storage: Energy storage 
systems installed on the customer side of the 
electricity meter for onsite use and energy 
management.

Black start: The procedure used to recover 
electricity-system operations following a total or 
partial grid failure.

Coal-flex: Coal-fired power plants operated flexibly 
to ramp output up or down to balance variable 
electricity supply and demand.

Demand response: Changes in electricity 
consumption by end users in response to price 
signals, incentives or grid needs.

Dispatch interval: The time period over which 
electricity generation is scheduled and adjusted by 
the grid operator.

Dispatchable power: Electricity generation that 
can be turned up or down on demand to balance 
the grid.

Distributed solar: Solar power systems installed 
close to the point of electricity consumption, such 
as on rooftops or local facilities.

Firm power: Electricity generation that can be relied 
upon to supply electricity when required.

Fuel cost pass through: A mechanism which 
allows changes in fuel costs to be reflected in 
electricity tariffs. 

Heat rate guarantees: A contractual commitment 
that a power plant will achieve a specified level of 
fuel efficiency under defined operating conditions.

Large-scale solar (LSS): Utility-scale solar 
photovoltaic projects developed to generate 
electricity for supply to the grid under competitive 
procurement programmes.

Power purchase agreement (PPA): A long-term 
contract for the sale and purchase of electricity 
between a power producer and an offtaker.

Single-buyer market: One central entity acts 
as the sole purchaser of electricity from power 
producers.

Spinning reserve: Online power capacity that can 
quickly respond to maintain the balance between 
electricity supply and demand.

Subcritical unit: Coal-fired power plant that 
operates at lower steam temperatures and 
pressures than supercritical or ultra-supercritical 
plants.

Sukuk: Shariah-compliant financing instruments.

Supercritical unit: Coal-fired power plant that 
operates at steam temperatures and pressures 
above the critical point of water to achieve higher 
efficiency.

Synchronous condenser:  A rotating electrical 
machine that provides voltage support, inertia, 
reactive power and system strength to maintain 
power-system stability without producing active 
power.

System inertia: The ability of the power system 
to resist rapid changes in frequency caused by 
imbalances between supply and demand.

Take-or-pay fuel clauses: Contractual provisions 
requiring a buyer to pay for a minimum quantity of 
fuel regardless of whether it is fully used or taken.

Transition credit: A financing tool that monetizes 
verified emissions reductions from early coal plant 
closures, helping to bridge foregone revenues and 
improve project bankability.

Variable renewable energy (VRE): Power 
generation that varies over time due to changes 
in wind, sunlight or other environmental factors; 
includes solar and wind power, but not hydro. 

Wheeling charge: Fees applied for the use of 
electricity grids to transport power between 
generators and consumers.
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