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Introduction
Energy Transition




Definition &
Importance

* ‘Global Energy Review: CO2 Emissions in 2021, International
Energy Agency

Definition

Energy transition refers to the global shift in energy production
and consumption, driven by growing demand and the need for
cleaner alternatives.

Importance

The threat of climate change has pushed us to decarbonize and
shift from fossil fuels to sustainable, zero-carbon sources like
renewables. With energy demand expected to double by 2040
and the sector accounting for *89% of GHG emissions, the need
for energy transition is clear.
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@ Emerging and developing Europe Commonwealth of Independent States ET! score 2015

2024 gicbal average (56.5)

@ Latin America and the Caribbean

1 System performance 2024; 2 Transition readiness 2024 Note: The average score for 2024 is ¢

Source: World Economic Forum.

o 2024

Global Trend

Europe continues to lead the ETI rankings, with the top 10
list for 2024 fully composed of countries from that region.
Sweden (1) and Denmark (2) Finland (3), Switzerland (4)
and France (5). These countries benefit from high political
commitment, strong investments in research and
development, expanded clean energy adoption -
accelerated by the regional geopolitical situation, energy-
efficiency policies and carbon pricing. France is a new
entrant in the top five, with recent energy-efficiency

measures reducing energy intensity in the past year

“This year’s Energy Transition Index delivers a clear
message: urgent action is needed. Global decision-makers
must make bold moves to regain momentum in the
transition towards an equitable, secure and sustainable
energy future. This is critical for people, entire economies
and the fight against climate change,” said Espen Mehlum,
Head of Energy Transition Intelligence and Regional

Acceleration, World Economic Forum.
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Net Zero Agenda

Current national plans fall short of what is required

The concept of Net Zero refers to the goal of reducing emission
levels as close 1o zero & offsetting the emissions that cannot be
removed to prevent the addition of GHGs to the atmosphere.

Mt be backed by credible action. ) ) - b” e
More than 70 countries have set e o
‘ new/updated NDC
a net-zero target, covering o ’ Q
g i et |

about 76% of global emissions. - sl

Half of the GHG emissions in

[—\ e W ‘ . 2020 were from the top 7
> | countries: China, USA, Indiq, the

European union, Indonesiq, the
Russian Federation, and Brazil.

Paris Agreement — Keep global warming
<] SOC em|SS|OnS need TO be I’edUCed by The enerqgy Secfor |S Obou'l' Three_

45% by 2030 and reach netzero by 2050  gyarters of GHG emissions in 2023. ®
®

Source: United Nations (2023)

https://www.un.org/en/climatechange/netzerocoalition#
Py SN



https://wedocs.unep.org/bitstream/handle/20.500.11822/37350/AddEGR21.pdf
https://www.un.org/en/climatechange/paris-agreement
https://www.iea.org/reports/net-zero-by-2050
https://www.un.org/en/climatechange/net-zero-coalition

2021
37 Gt
D: emissions

Nearly 50% of electricity
from low-emissions sources

5 of
[ ]

o, 8% of emissions from cement
production captured and stored

...............................................................................

ales are electric »

ectrolyser capacity - 2030

| Key Milestones on the
_emissionsin the electricity sector NN 8 N°3”:“£E::;::: ..... - P at hway to N et Ze ro
Emissions by 2050

Electricity accounts for 40%
of industrial energy consumption

0% of existing buildings retrofitted .
to zero carbon-ready levels

Z5 ot
Key milestones
on the pathway
tO net Zero emiSSionS No new ICE heavy truck sales »

by 2050

Electricity ® Transport % Negative emissions
W Industry Other
¥ Buildings

50% of heating demand . 2045
met by heat pumps

D..........oooooeeooeeeeeeeeeeeeeeeeeeeeeeee e, Source: World Energy Outlook 2022, IEA (2022)
Nearly 90% of electricity from renewables 3 670 GW electrolyser 2050 ) ) ..
¥ y Net zero Y https://www.iea.org/en/climatechange/netzerocoalition#



https://www.un.org/en/climatechange/net-zero-coalition

Are we on the right track
to reach net zero right?

Commitments made by governments to date fall
far short of what is required. Current national
climate plans — for 193 Parties to the Paris
Agreement taken together — would lead to a
sizable increase of almost 11% in global
greenhouse gas emissions by 2030, compared to
2010 levels.



Indonesia

Target: Net zero no later than 2060
Increase unconditional emissions
reduction targets against BAU from 29% to
31.89%, and to 43.20% conditional on
appropriate support.

Brunei Darussalam

Target: Net zero by 2050

through energy transition and forest
preservation. The country’s goal of
reducing GHG emissions by 20% relative to
business-as-usual (BAU) levels by 2030.

Singapore

Target: Net zero by 2050

Long-Term Low-Emissions Development
Strategy. Commits to reducing its
emissions to around 60 MtCO2e in 2030
.This includes innovative opportunities to
embrace low-carbon power through
ongoing power trading agreements.

Laos

Target: Net zero by 2050

A major focus on land use and low-carbon
energy. Committed to unconditionally
reduce its GHG emissions by 60% in 2030
compared to the BAU scenario.

The Philippines

Updates on ASEAN’s Net-Zero Targets

The annual greenhouse gas emissions (GHG) of ASEAN reached
over 4,000 million metric tons of carbon dioxide equivalent
(MTCO2e) in 2021, and are projected to rise further in the near-
term as regional development continues to accelerate. Power
generation, transport, and industry today account for 86% of
total energy-related emissions in ASEAN.

ASEAN energy related emissions by sector - 2021

® Power
Generation

B Transport
Industry

Residential &
Commercial

B Hydrogen
Generation

B Other sectors

Note: Other sectors include Agriculture, forestry & fishing; District heating,. Refinery. Coke ovens etc
Note: ASEAN* excluding Myanmar
Source: S&P Global

Target: No defined net-zero target

Committed to GHG emissions reduction and avoidance of 75% between 2020 and 2030, of
which 2.71% is unconditional, for the sectors of agriculture, wastes, industry, transport, and
energy. National Renewable Energy Program (NREP) to power the grid with a 35% share of RE
by 2030, and 50% by 2040. It does not currently have a mandated net-zero target.

Malaysia

Target: Net zero by 2050

The 12th Malaysia Plan (12MP), the nation
aims to be guided by the pillars of
sustainability (economy, social and
environment). Aims to reduce economic-
wide carbon intensity against GDP by 45%
by 2030, compared to 2005 levels.

Cambodia

Target: Carbon neutral by 2050

Decrease emissions by 41.7% by 2030, with
half of that reduction in forest and land use
(FOLU) and the rest largely focused on
energy.

Thailand

Target: Net zero by 2065

Long-term goal of carbon neutrality by
2050, and net-zero GHG emissions by 2065.
Aims to reduce GHG emissions by 30% by
2030 compared to BAU scenario, with a
conditional target raised to 40% of
emissions with relevant support.

Vietham

Target: Net zero by 2050

Under the National Climate Change
Strategy, the aims to set a cap on total
emissions of 185 MtCO2e in 2050. Commits
to reduce its emissions by 15.8%
(unconditional) and by 43.5% (conditional)
by 2030 compared to BAU.



ASEAN’s Renewable Energy Target

The Asian Development Bank (ADB) projected
2018 economic growth rates of these five

economies (ASEAN-5) to average at 5.5 %,
slightly higher than the 5.1 % regional average.

ASEAN member states

Working towards realising a common regional goal
of intensifying renewable energy in the region’s
primary energy mix to 23 % by 2025

100%
ASEAN targets ASEAN to SDG Goal No 7:
23% renewable reduce energy Affordable &
energy in its intensity by 30%  Clean Energy by
primary energy by 2025 2030

mix by 2025

RENEWABLE ENERG)
TARGETS FOI
ASEAN MEMBEI}
STATE!

Lao PDR
30% renewable energy in total

final energy consumption by 2025
(excluding large hydro)

Myanmar

38% hyrdro and 9%
other renewable
energy sources in
energy mix by
2030-2031

Vietnam
21% renewable energy
of 130 gigawatts
installed capacity b
2030

Philippines
15.2 gigawatts pf

renewable energy
2030

Thailand o
30% renewable

energy in total final
energy consumptio

Cambodia
2.241 megawatts of
large hydro by 2020

4

2

by 2036 Brunei
% 10% renewabl ASEAN targets
) energy generati 23 pe rcent
by 2035 PETLS
;"3'8‘0”" L\ 4 renewables in its primary
080 megawatts { X
renewable energy - energy mix by 2025
installed capacity t 8

2020 (excluding
large hydro)

Singapore
350 megawatts
peak solar power

=B
by 2020

\
\ : . .' o
Indonesia @ <
23% renewable energy in total -
Qy energy supply by 2025 g
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Malaysia Energy Landscape

/'\

TPES by energy source

Mtoe*
+3%
100 _— 97 98 100
e 91 = wn B
86 : | 4 | L |
80 77 79 ' 15 15 17 19 CAGR'
| | 18 (2010-2018)
15 15
60 Renewables (including hydro) +8%
B co +11%
39 N “ 4 ) B natural Gas +2%
40 35 36
[ Crude i, Petroleum +2%
Products and Others®
20
25 7 30 a2 33 29 a
0 | | | 1 | J | |

2010 2011 2012 2013 2014 2015 2016 20017 2018

1. Compound Annual Growth Rate
2. Others refer to non-crude energy forms which consist of imported light diesel, slop reprocess, crude residuum and residue used as refinery intake
*The data are rounded up to nearest decimal point.

Source: Suruhanjaya Tenaga

Figure: Total Primary Energy Supply (TPES) based on
energy source

Energy Sector

oThe energy sector is the main driver of growth in the
economy, & energy-intensive industries contribute 28% of
GDP & employ 25% of the total workforce.

oThe energy sector is a significant source of national income,
with petroleum-related income accounting for 31% of fiscal
income and energy exports accounting for 13% of total
export value.

oOn the supply side, the national TPES mix is mostly made up
of 41% of natural gas, 29% crude oil and petroleum products
and 22% coal.

oOnly 7% of TPES comes from renewable sources, most of
which are hydroelectric, solar, and bioenergy (2018).

oAt 11% per year, coal has the highest rate of growth. This is
mostly because of demand from Peninsular Malaysia's power
sector.

oEnergy security and cost are the main reasons why coal is

becoming a bigger part of the primary energy mix.



Malaysia Electricity Generation

Generation in 2021 GWh % Electricity generation trend
Non-renewable 140 882 82 s Fossil fuels Nuclear g Other Non-RE
Renewable . 30 597 18 = Hydro/marine m \Vind Solar
Hydro and marine 21 302 16 mmm Bioenergy mmm Geothermal == Renewable share
Solar 430 0 -
Wind 0 0 200 - 100%
Bioenergy 2 865 2 180 169 > m I
Geothermal 0 0 !
160 80%
Total 171 479 100
- 140
Per capita electricity generation (kWh) S X
= 120 60% &
e==Total  ====Renewable = c
6 000 z 100 &
4 000 2 5
2 000 40 18% 20%
20
0 0%
2016 2017 2018 2019 2020 2021 2016 2017 2018 2019 2020 2021

LATEST POLICIES, PROGRAMMES AND LEGISLATION

1 Tax Incentive for Carbon Capture Storage 2023
2 Tax Incentive for Company Renting Non-Commercial Electric Vehicle 2023
3 Tax Incentive for Manufacturer of Electric Vehicle Charging Equipment 2023
4 2022 Increase in petroleum product subsidies and Cooking Oil Stabilisation Scheme 2022
5 Fuel Subsidy on Electricity Bill 2022

Source: International Renewable Energy Agency (IRENA), 2022



Key Energy Challenges in Malaysia

Grid Stability
* Issue: Increasing integration

Dependence on Fossil Fuels
* Heavy Reliance: ~80% of
electricity is generated from of intermittent renewables
coal and natural gas. (e.g., solar, wind).
* Challenges: * Challenge: Maintaining grid
o Vulnerable to price reliability and energy supply
fluctuations in the global consistency.
market.
o Significant carbon

emissions impacting climate

goals.
Energy Security WAL ‘ s : ‘; ‘/ Climate Commitments
* Risks: SNk ' ‘ | * Need to meet Malaysia’s climate
o Supply chain disruptions goals:
(e.g., fuel shortages, o Net-zero emissions by 2050
global political (Paris Agreement
instability). alignment).

o Dependence on imports o Reducing reliance on high-

of fossil fuels, affecting emission sources while

long-term security. scaling up renewables.




Energy Demand and Economic Growth

Energy Demand Projections
Expected Growth: Energy demand projected to
increase by 5-6% annually.
o Driven by population growth and industrial
expansion.
o By 2040, Malaysia’s energy consumption could
nearly double.

Economic Growth Context

*Energy Consumption: Rapid industrialization,
urbanization, and rising standards of living contribute
to higher energy demand.

*Energy Efficiency: Emphasize the need for improving
energy efficiency to manage growing consumption
and reduce waste in industrial, commercial, and
residential sectors.

Evolution of total energy supply in Malaysia since 2000
------------------------------------------------------------------------------------------------------------------------------------------------------------------- 2400000 TJ

Yy Natural gas

- Hydro
— Biofuels and waste
Wind, solar, etc.

| | |
2000 2005 2010 2015 2022

Source: International Energy Agency. Licence: CC BY 4.0

Other
| renewables
1,200 TWh Biofuels
Solar
1,000 TWh

Hydropower

800 TWh
&00 TWh
400 Twh

200 TWh

Source: Energy Consumption by source,
Malaysia (Energy Institute Statistical
Review of World Energy (2023).

0 TWh

1965 1980 1990 2000 2010 2022

Data source: Enengy Institute Statistical Review of Woeld Energy (2023)
Mote: ‘Other renewables’ includes geothermal, biomass and waste energy
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Overview of Key Policies Supporting the Transition

Energy-related policies

T

MNational Petroleum
Policy 1975

« Efficient utilisation of
petroleum resources

» PETRONAS exclusive
rights to explore,
develop and produce
Malaysia's petroleum
resources

MNational Energy
Policy 1979

- Supply - adequate,
secure, cost effective
energy supply

= Utilisation - promote
efficient utilisation of
energy

* Environment -
minimise negative
environmental

impact
00

1980 = 1981

National Depletion
Policy 1980

* Prolong life span
of national oil and
gas reserves

Four Fuel
Diversification
Policy 1981

= Reliability and
security of
supply through
fuel source
diversification
(oil, gas, coal and

hydropower)
@

2000 g 2002 2006 gu 2009
Five Fuel Mational Biofuel
Diversification Policy 2006
Policy 2000 . Reduce
* RE as the 5" fuel in dependency on

energy supply mix depleting fossil fuels
. with biofuels
= Encourage efficient
energy utilisation
000

2010

National Policy on
Climate Change
2009

+ Development
on sustainable
path, conserve
environment and
natural resources

Mational
Policy on the
Environment
2002

« Stewardship of
environment,
continuous
improvement
of environment

quality

+ Sustainable
use of natural
resources .

Mational Green
Tech Policy 2009

* Energy
independence
and efficient
utilisation

= Enhance
economic
development with
Green Technology

« Conserve, minimise
environment
impact and improve
quality of life

Legend: ] Energy security o Energy affordability @ Environmental sustainability

Source: Government websites and publications

Mational Renewable
Policy & Action Plan
2010

= 20% RE in power
capacity mix by
2025

* RE industry growth,
reasonable RE
costs, enhance
RE awareness,
and conserve
environment

2015 § 2020 2021

Mational Energy
Efficiency Action
Plan 2015

= 8% reduction in
energy demand
vs. baseline with
energy efficiency
initiatives

* Institutional
framework,
capacity
development for
energy efficiency

(EE) (Y

W An 18-year plan to make

M Total annual investments:

1. To generate

MNational

Automotive Policy
2020

» Sustainable
development
of automotive

industry [ ]

Nationally
Determined
Contribution 2021

* Decrease in
GHG intensity
of GDP by 45%
(unconditional)
by 2030 as
compared to 2005

NATIONAL ENERGY POLICY 2022~ 2040
™ Aot

1. To increase use of urban public transport by 50 per cent.

Malaysia a low-carbon
nation by 2040.

......................................................... 2. To boost use of electric vehicles by 38 per cent.
® Annual fiscal expenditure:

3. To develop alternative fuel standards for heavy vehicles
through the mixing of B30 fuels.

4. To increase use of liquefied natural gas for marine transport by
25 per cent.

RM4.3 billion

5. To reduce energy consumption in industries and businesses by
11 per cent and by 10 per cent in homes.

RM9.2 billion

ECONOMIC CONTRIBUTIONS:

s 2. Tocreate /~—~\ 3.Toboost country’s energy self- p
RM13 billion 207.000 JOB; sufficiency to between
’ " S’

gfgrﬁggtﬂggﬁ e [obe: 48 per cent and 72 per cent.

INFOGRAPHIC NSTONLINE

oThe National Energy Policy (DTN) 2022-2040 was launched in
September 2022 to demonstrate the Federal Government's
commitment to energy transition.

oThe DTN aims to improve economic resilience and ensure energy
recovery while achieving equality and universal access and ensuring
environmental sustainability using energy-based hydrocarbons and

renewable energy sources.



National Energy Transition Roadmap (2023)

oThe roadmap is also crucial in navigating the complexity of energy
transition on a large scale, especially the shift from a traditional
fossil fuel-based economy to a high-value green economy.
oNETR doubles down on reducing GHG intensity against GDP by
45% by 2030 compared to 2005 baseline

NETR identified 6 levers comprising 10 flagship catalyst projects reducing
GHG by at least 10 Mt per year

NETR identified 6 levers comprising 10 flagship catalyst
projects reducing GHG by at least 10 Mt per year

8 Energy Efficiency (EE)
=
a
4 — O
Renewable Energy (RE)
, sl L 1
Q
= Hydrogen
=
0 5 6
()
@ Bioenergy
62/
=
d e
n

Green mobility

o Efficient Switch Q RE Zone

Energy Efficiency and
Conservation Act
(EECA) by NRECC

Energy Audit for Rail

Sector by Ministry of
Transport (MOT)

5 Green Hydrogen g

Sarawak Hydrogen
Hub by SEDC Energy

‘ Energy Storage

Integrated RE Zone Energy Storage System

by Khazanah Nasional (ESS) by NRECC and
Suruhanjaya Tenaga

Solar park and hybrid (ST)

hydro-floating solar PV

by TNB

Residential Solar

by Sime Darby Property

Hydrogen for Biomass Demand

Power Creation

Co-firing of hydrogen Biomass clustering

and ammonia by TNB by NRECC and SEDA

Biomass co-firing

‘ Energy Secure

Sabah Energy Security
Initiative by Energy
Commision of Sabah
(ECoS)

g Future Mobility

EV charging stations
by MITI

Mobile hydrogen
refuelling station by

8 9 by Malakoff MOSTI
Public transport
O — g Future Fuel @ CCS for Industry elecirfication by MOT
Utilisation and Storage Biofuels Hub Regulatory Framework and Prasarana
(CCUS) by PETRONAS by Ministry of Economy Solar PV for Rail by MOT
@ Kasawari carbon capture and
storage (CCS) by PETRONAS
Source: NETR (2023) | Abbreviations: Ministry of Natural Resources, Energy and Climate Change (NRECC), Ministry of Investment, Trade and Industry (MITI), Ministry of Science and Technology (MOSTI) 7

Several risks were identified which hastens
the energy transition progress:

NETR doubles down on reducing GHG intensity against
GDP by 45% by 2030 compared to 2005 baseline

Several risks were identified which hastens the energy transition progress

0 1 Malaysia’s energy sector produced almost 80% of GHG emissions which
is approximately 259 Mt a year (2019)

02

Climate change poses a threat to the global economy, trade and financial
system, with potential losses amounting to nearly 10% of GDP by 2050

The EU introduced the Carbon Border Adjustment Mechanism (CBAM),
which could affect up to 57% of exports to the EU by 2026 comprising
key industries such as iron, steel, aluminium and consumer appliances

03

The US introduced the Inflation Reduction Act (IRA), which prioritises the
production and demand for domestically produced clean energy goods and
services over imported ones

04

Source: NETR (2023), Swiss Re Press Release (2021)

Energy Transition initiatives are estimated to require up to
RM1.85 tn in financing

Malaysia Energy Transition Outlook (METO) estimates US$415 bn cumulative investments are required for the
1.5 Celsius with 100% RE generation scenario

Key takeaways

e To achieve the target of 70% RE capacity by
2050, approximately RM637 bn in
investments is required

US$ 415 bn
(RM 1.85 tn)

The 10 flagship projects listed in the NETR

would generate almost RM25 bn in
investments

Opportunities worth up to RM1 tn are up for
grabs beyond the transition to renewable
energy such as smart grid, energy efficiency
initiatives and energy storage solutions

@ Renewable end uses @@ Power plant installation capacity
@ Grid & flexibility @ Electrification Energy efficiency

Energy Transition initiatives are estimated to
require up to RM1.85 tn in financing



Hydrogen Economy and Technology Roadmap

Vision for Hydrogen Economy
* Strategic Role: Hydrogen positioned as a key energy vector for decarbonization.
Malaysia aims to become a regional leader in hydrogen production, leveraging its renewable resource
by 2050

Key Focus Areas of the Roadmap ST B ads
1.Green Hydrogen Production:
1. Utilize renewable energy (solar, wind) for green hydrogen via electrolysis.
2. Pilot projects for small-scale production by 2030. HVD R G G E N
2.Infrastructure Development: ELONUMY & TECHNOLOGY
1. Build storage, distribution, and refueling stations. :2 /\ D f\,‘f /\ f-D
2.Integrate hydrogen into energy grids for stability and resilience.
3.Sectoral Integration:
1. Use in transportation (hydrogen fuel cells for vehicles), heavy industries, and power generation
2. Potential to decarbonize industrial sectors (steel, chemicals).
Milestones and Policy Framework
*2030 Goals:
o Establish hydrogen clusters for production and application.
o Focus on R&D, partnerships, and pilot projects.
*2050 Vision:
o Fully developed hydrogen export market.
o Regional partnerships with Japan, South Korea for hydrogen trade.
Enabling Policies
* Public-Private Partnerships: Government incentives for hydrogen technology development.
*Research & Innovation: Support for hydrogen R&D and commercialization.




Renewable Energy
Growth




How Falling Cost Make Renewables a
Cost-Effective Investment

FALLING POWER GENERATION COSTS
Renewable energy costs declined rapidly

over the last 10 years (2010-2019)

ool >

vV Vv

Solar Concentrating Onshore Offshore
Photovoltaics Solar Power Wind Wind
(PV) (CSP)

* Renewable energy costs continue to fall and renewable
power generation is increasingly becoming the default
source of least cost new power generation.

* Renewable power generation technologies are not just
competing head-to-head with fossil fuel options without
financial support, but increasingly undercutting them, in
many cases by a substantial margin.
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Completion year for committed projects per technology

PV csP @ Onshore Wind @ Offshore Wind

Renewable power is increasingly cheaper
than new and existing fossil fuel-fired plant

4
O

aaa

96%

of capacity additions for utility-scale renewable power
in 2019 achieved lower electricity costs than cheapest
new coal plant

23 billion

annual potential savings if the costliest 500 GW of
existing coal were replaced by solar and wind

1.8 gigatons (Gt)
of carbon dioxide (CO,) reduction annually possible,
equalling to 5% of total global CO, emissions last year

INVESTMENT PROSPECTS

Falling costs make renewables
a cost-effective investment
with the same amount of money, the investment value
increases

&

USD 1 million invested

Solar PV
2010 ® 2019
-------------------------- » 1 005 kW
}2::) \::2\ )E::i \}H HH ===[ HH
Suu/ seu/ ses) eeu/ ew (@S S88)

[:2! 1::: HH ’:3!] ‘H%} j===, ===’ ===} ===’ HH
SN EEE EEN OEE OEE bR EEE DEE DEE EEm
i} ] 0 n 0] 1] 4] ] 1]

Onshore Wind

D 4

® 2010 @ 2019
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RE Development in Malaysia

L.pdf - Adobe Acrobat Reader (32-bit)

Is National Energy Pol... MyRER_webVer3.pdf % (diation 3.30% Cxlorie 30 MW

B Eha 6 @\ @ @ xiv (16 of 148) k @ @ @ 125% ﬁv ? I:] ‘& é; f> G Q 3.58% ‘84MW

30.67% 346 MW

OMW

20.99% | 482 MW

Peninsular
Malaysia

Total Malaysia 207 MW
Solar PV 269.0 GW 2.54% 31 MW . I
Large Hydro 13.6 GW AL 96 MW | 324 MW 7
Bioenergy 3.6 GW ’ ‘

Small Hydro 25GW
Geothermal 0.2 GW 13.49% 250 MW
23.13% 542 MW 210 M
310 M

6.50% 67 MW
9.35% 219 MW

Sarawak

5.92% 61 MW
2.60% 61 MW
Telah 1,361.38 MW (5.M)
e Pnmes G SEna W perasi 50 MW (Sabah) o
floating installation) hazardous waste)

| 243% @ STMW
iti LSS | 2,333 MW (S.M)

A O _asEdaé¢Ed ~ @¢ cahkan | 112 MW (Sabah)

Summary of renewable energy resource potential in Malaysia. Operational and awarded LSS Capacity by states in Malaysia
Malaysia's advantageous geographical location provides an abundance of indigenous Operational: 250 MW (13.49% contribution to the grid)

natural resources that are readily available for use in RE power generation Awarded: 542 MW (23.13% contribution to the grid)

(Energy Commission Malaysia, 2023).



RE Market Scenario

oSolar energy leads the market, with NEM programs allowing consumers to sell excess electricity.

oFeed-in tariffs and tax incentives support solar PV investment.

oMalaysia extended power purchase agreements for large-scale solar projects from 21 to 25 years in 2022, allocating 823.06 MW in LSS4.
oTechnological advancements have boosted solar panel efficiency and reduced costs.

oSolar PV capacity increased by over 8% between 2021 and 2022, with 1,160 MW operational by June 2022.

oTherefore, based on the factors above, the utility sector is expected to dominate the Malaysian renewable energy market during the forecast period.

7 B¢
ki I, Share )
>,

~

Malaysia Renewable Energy Market

Market Size in Gigawatt ? : :
CAGR 4.45% Base Year For Estimation 2022 Malaysia Renewable Energy Market: Total Solar PV Installed Capacity, in Megawatts (MW),

Malaysia, 2018-2022

Study Period 2019-2028

Market Volume (2023) 9.68 gigawatt
12.04
Market Volume (2028) 12.04 gigawatt
- CAGR (2023 - 2028) 4.45% 1.79K 1.93K
Market Concentration Medium 1.49K
Major Players 894
CSWIND S
oo 545
| SOLARVEST XNERGY Cana-d-ianSolar 2018 2019 2020 2021 2022
2023 2028
Source : Mordor Intelligence A *Disclaimer: Major Players sorted in no particular order

Source: International Renewable Energy Agency ‘qi




Malaysia Green Technology Incentives

INCENTIVES/

DESCRIPTION

Qualifying
activities

Quantum/
Period

GREEN INVESTMENT
TAX ALLOWANCE

Renewable Energy
Energy Efficiency
Green Building
Green Data Centre
Integrated Waste
Management

100% of qualifying
capital expenditure for
three (3) years from the
date of the first
qualifying capital
expenditure (CAPEX)
incurred; offset against
70% of statutory
income in the year of
assessment

GREEN INCOME TAX EXEMPTION

Green Technology
Services

Renewable Energy
Energy Efficiency
Electric Vehicle (EV)
Green Building
Green Data Centre
Green Certification and
Verification
Green Township

70% on statutory income
for qualifying green
services where the

period of incentive is for
three (3) years starting
from assessment year of
the first invoice related to
green technology
services issued

Solar Leasing

Activities

Solar leasing
activities

70% on statutory income
for solar leasing activity
for a period of up to ten
(10) years of assessment
based on the capacity:

Incentive

Capacity Period

>3MW- <10MW 5 years
>10MW- s30Mw 10 years

Green Income Tax Exemption (GITE) Solar Leasing

GITE's scope has also been expanded to include companies carrying out solar leasing
activities under the Net Energy Metering (NEM) Program, also known as the
Registered Solar PV Investor (RPVI) with SEDA Malaysia. GITE Solar Leasing
programme is now open for applications until December 31, 2023.

Green Technology Financing Scheme 2.0 (GTFS 2.0)

GTFS is a financing scheme available to investors that is backed by the government,
which provides a 2% p.a. interest/profit rate subsidy for the first seven years and a
60% government guarantee of green component costs to financial institutions.

Extension Of Green Investment Tax Allowance (GITA) & Green
Income Tax Exemption (GITE) until 2023

The government announced that the Green Investment Tax Allowance (GITA) for the
purchase of green technology assets and the Green Income Tax Exemption (GITE) for
the use of green technology services would be extended until 2023.



Key Projects and Initiatives

Large-Scale Solar (LSS) Programs
Objective: Achieve low-cost solar energy and contribute to the renewable energy target of
31% by 2025.
* Key Phases:
o LSS1 (2017): 450 MW awarded.
o LSS2 (2018): 563 MW awarded.
o LSS3 (2021): 500 MW capacity expansion.
o LSS4 (2023): Competitive bidding for new solar projects.
*Impact:
o Increases solar energy production capacity.
o Promotes private sector participation in renewable energy.

Net Energy Metering (NEM) Scheme
* Key Phases:
o NEM 2.0 (2019): Allows 1:1 offset for energy exported, benefiting residential and
commercial users.
o NEM 3.0 (2021): Introduced three initiatives:
= NEM Rakyat (residential).
= NEM GoMEn (government buildings).
= NEM NOVA (non-residential, for commercial and industrial use).
*Impact:
o Promotes rooftop solar adoption.
o Encourages energy savings and return on investment for consumers.
Overall Impact
* Both programs support Malaysia’s renewable energy goals and help reduce the carbon
footprint by increasing solar PV adoption.




Case Study - Malaysia

LSS Photovoltaic Plant by TNB LSS Floating Solar by TC Sunergy

Area covered 243 acres ~46 acres
Year Operation 2018 Year Operation 2024

Largest single solar rooftop at UTP Agrivoltaic by MajuPerak

7.5 MW 1.5 MW
Area covered 410,837 sqft 3 acres
Year Operation 2022 Year Operation 2017




Emerging Technologies in Malaysia

1. Floating Solar Connections to other Transmission 4o,
*Overview: Solar panels deployed on water bodies (lakes, reservoirs). floating solar PV arrays &
o . Lighting protection system i )"\:
* Beneflts ' mgmn:::tg:r::(ngm:;;::re PV modules (ﬂoat?:;’n:)?l":or:n:;sed) ‘

o Land use efficiency: Maximizes energy generation without using land.
o Cooling effect: Water naturally cools solar panels, improving efficiency.
o Potential: Malaysia’s abundant water bodies (e.g., hydropower reservoirs) offer
opportunities for large-scale implementation.
2. Bifacial PV Technology
* Overview: Solar panels that can capture sunlight on both sides (front and rear).
* Advantages:
o Increases overall energy yield by up to 30% compared to traditional panels.
o Durable and performs better in low-light conditions.
*Use Case: Suited for open areas with reflective surfaces, such as rooftops or parking lots in
Malaysia’s tropical climate.
3. Energy Storage Systems (ESS)

*Role: Store excess electricity generated from solar systems. BlFAClAl SﬂlAR PANH.S

*Types: Batteries (e.g., lithium-ion), pumped hydro, thermal storage.

* Benefits: s

o Supports grid stability by managing intermittent renewable energy. eaeeE wemaad S

Floats or
pontoons

Underwater cables

Combiner box

Mooring lines

L N

o Enhances energy security and reduces peak demand costs. Direct Sunlight S A .

o Future Outlook: Integration with solar PV systems to create self-sustaining microgrids S
for residential and commercial sectors. Bificial Modules

)"'




Role of Solar Energy Research Institute (SERI), UKM in Driving Innovation and Collaboration

Global and National Collaborations Related to Energy and Sustainability

IAEA

International Atomic Energy Agency

RIA

7\

PETRONAS
PETRONAS MIMOS Berhad Economic Research Institute for ASEAN International Atomic Energy Agency Asia-Pacific Economic Cooperation
Project Grant: 2.0 Million Project Grant: 8.0 Million and East Asia (ERIA) (IAEA) (APEC)
Capacity Building Programmes for Potential and Optimization of Economic and Life Cycle Analysis of
Flexible, Sustainable, and Efficient High Efficiency Solar Panels Using ASEAN Community (Laos and Distributed Small Modular Nuclear Solar Photovoltaic System in APEC
Energy Harvesting PV Panels Advanced Materials Cambodia) Reactor-PV Hybricli Energy Systemsin  Region towards Low-Carbon Society
Malaysia

/ ey B - -
- . P [v=RDANT" ®@® BRITISH £Z24% .
A.{ Y ®® COUNCIL  “i4:Energy

CHANGE THE WAY PEOPLE GET POWER

IHospital Canselor Tuanku Muhriz UKM Institute DaruI Rldzuan (IDR) State of Perak
(HCTM) Circular Economy Potential for Energy, Verdant Solar Sdn Bhd British Council ~ H2 Energy

Energy Efficiency Action Plan for UKM Transportation and Agriculture Sectors in Green Home Low Investment for Gender Inequality in Cooling Access Feasibility Study of Solar-
Medical Centre (UKMMC) Perak UKM’s Employees in Malaysia Hydrogen




National, Regional and International Engagement

AN . s

The

(reative Energy
Homes

Green Close

Sustainable Homes Education
and Research Facility

G A 1k /T dve-ener gy -homes 450



Challenges and
Opportunities In
Energy Transition




Key Barriers in Energy Transition

Policy and Regulatory Challenges
* Inconsistent policies hinder renewable energy growth.
* Permitting delays slow project implementation.
* Regulatory framework needs improvement for private sector and
grid modernization.

Financing and Investment
* High upfront costs for solar, storage, and hydrogen projects.
e Limited access to affordable green financing.
* Renewable energy is seen as high-risk by financial institutions.

Technology Integration
* Grid stability issues with intermittent solar and wind.
* Limited energy storage for balancing supply and demand.
* QOutdated infrastructure needs modernization for smart grids.

Workforce Skills Gap
» Shortage of specialized skills in advanced renewable technologies.
* Need for training programs to upskill the workforce.




Regional Collaboration Opportunities in
Energy Transition

Synergies with Japan
* Technology transfer in hydrogen
and smart grids.
* Joint R&D on carbon capture,
solar efficiency, and storage.
* Japanese investment in
Malaysia’s renewable projects.

ASEAN Collaboration

5 ﬁ:fj’;o’;zst'a'ia * Participation in ASEAN Power Grid Global Partnerships
for cross-border renewable trade. * Bilateral agreements on solar, green
e Shared policy development for hydrogen, and offshore wind.
| : green energy and climate * Access to global climate funds and
’1 - A W PEPY TRV S resilience. green bonds.
“’f“ J e | - WL " ; * Capacity building and skill exchange * Knowledge sharing through global

within ASEAN. forums on sustainability.




Potential for Green Investment and Jobs in Malaysia’s Renewable
Energy Sector

\

i '
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Green Investment Opportunities Job Creation in Renewable Energy

* Solar, wind, biomass, and hydro projects * Solar industry growth creates jobs in installation, maintenance,
attract FDI and domestic funding. and engineering.

* Investment growth driven by the National e Jobs in energy storage, grid modernization, and efficiency
Energy Policy 2022-2040. projects.

* Access to green bonds and climate funds for * Green hydrogen sector offers roles in R&D and production.
energy storage, smart grids, and green e Sustainable infrastructure development drives employment in
hydrogen. construction and tech sectors.

e LSS and NEM initiatives boost private sector * Training programs address skills gaps in renewable technologies.

investments.
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SOCIAL BENEFIT

- 4

[ GCPVsystemdesign [JJ GCPV wireman chargeman

oRenewable energy development has tremendous potential in diversifying a country’s
human resources, boosting its industrial growth and supporting societies in achieving
their broad developmental goals.

oTherefore, job creation is critical in any measure of socioeconomic success. Furthermore,
well-paying employment enable people to make purchases, resulting in a constant
demand for goods and services, which aids in the development of national economies.

[ GCPVsystemdesign [} GCPV wireman chargeman

[ GCPV installation & maintenance OGPV system design
[ GCPV installation & maintenance OGPV system design
B Biogas O&M Biomass introductary training 60,000
I Biogas O&M
1400.0 B Small hydro introductary training
2000.0 PURKK
1200.0 —
40,000
1000.0 1500.0 m—
800.0 30,000
1000.0 e —
600.0
20,000
400.0
500.0
10,000
200.0 I
2012 2013 2014 2015 2016 2017 2018 2011 2012 2013 2014 2015 2016 2017 2018 2012 2013 2014 2015 2016 2017 2018 2019

Cumulative renewable energy qualified
persons in Malaysia

Cumulative renewable energy trained The trend of solar PV employment in
persons in Malaysia Malaysia



oAccelerating renewable energy development will boost economic growth, increase the
renewables industry's cost competitiveness, and give new chances for governments to alter their
energy systems.
ECONOMIC olncreased investments in renewable en.e!'gy installations, which have rippling effects across the
BENEEIT economy, account for most of these positive GDP effects.

Approved green technology for financing

Recycling projects
10.8% Ledk
Foreign

4.6%

Foreign

Biomass projects 15.9%

5.9%

J Domestic
Domestic 84 1%

95.4%

Solar projects
81.4% Balance of green technology for financing
92.4%

Total tax incentive approved for green

e e G Approved Green Technology for financing GITA and GITE investors in 2018



oRenewable energy development is a promising way to reduce GHG emissions whilst
meeting the growing demand for energy services.
ENV|RON|V|ENTA|_ oRenewable energy has the potential to substantially lessen negative environmental and

BE N E F |T public health consequences if properly deployed.

I Renewable energy generation (GWh)
2000.0

[ Renewable energy generation (GWh)
2000.0

1500.0

1000.0
. - ll.-----__
2 B
e & @ \rér*' =3 o
o a:f‘“’ Q° A \g\ & &

1500.0
1000.0

500.0

0.0

"E:r
Solar PV Biomass Biogas Small hydro qf\\’ < & é-\fﬂ © . R &@@ \%‘2\}
B & &
C:?'ﬂ \}‘5’@
Total renewable energy generation and CO, reduction from Total renewable energy generation and CO, emission &

renewable energy generation from 2012-2018 reduction according to states from 2012-2018



Way Forward




The Way Forward for Energy Transition in Malaysia

RENEWABLE ENERGY IN MALAYSIA (2024)

Peninsular
Malaysia

— Solar PV 269.0 GW
Large Hydro 13.6 GW
Bioenergy 3.6 GW
Small Hydro 2.5 GW
Geothermal 0.2 GW

Sarawak

Soler PV (ncludes ground . Bioenergy {includea agriculture, ) Small hydro (system l. Large hydro (systemn
rounbed, roaftap and animal and municipal & size up to 100 MW) Sizg = 100 MW
floating installation) hazardouws waste)

@ Geothermal

Accelerating the Energy Transition
* Invest in renewable technologies, energy storage, and
grid modernization.
* Foster innovation hubs and strengthen R&D in solar,
hydrogen, and energy efficiency.
* Promote public-private partnerships for large-scale
renewable projects and tech advancement.

Role of Industry and International Collaboration
* Private sector key to scaling solar, energy storage, and
hydrogen projects.
* International collaboration, like the UK-Malaysia
Circular Solar Economy Project, drives tech transfer and
policy development.

Call to Action
e Stronger global ties for knowledge exchange and
technological progress.
* Align with global climate goals for a low-carbon future.
 Continuous international partnerships ensure a
sustainable energy future.

Prioritizing innovation and collaboration will position Malaysia as a leader in the regional energy transition.



Supportive Government Policies to Drive the Market

National Energy
Transition Roadmap

Energising the Nation, Powering Our Future

The government offers feed-in tariffs and power purchase agreements to
encourage long-term investment in renewable energy.

Malaysia aims to source 70% of its energy from renewables by 2050, requiring
RM637 billion in investments.

The 10 flagship projects under NETR are expected to attract nearly RM25 billion,
with broader opportunities worth up to RM1 trillion in smart grids, energy
efficiency, and storage.

Private financing is encouraged, with support from government schemes like the
Green Technology Financing Scheme and tax incentives.

Renewable energy capacity grew over 20% from 2018 to 2022, aided by a

streamlined regulatory framework reducing barriers for developers.




Conclusion

 Malaysia’s Progress: Significant strides in renewable energy
deployment through programs like LSS and NEM, along with policy
frameworks such as the National Energy Policy 2022-2040

* Opportunities: Growth in solar energy, hydrogen economy, and
energy storage presents promising investment and job creation
opportunities.

* Challenges and the Need for Innovation: Overcoming fossil fuel
dependency, ensuring grid stability, and meeting climate
commitments require continuous innovation, R&D, and policy
reforms.

 Regional and Global Partnerships: Collaborative efforts with
Japan, ASEAN, and global partners will be essential in achieving
energy transition goals.

Malaysia is at a pivotal point in its energy transition journey, with strong
potential for innovation and growth. By leveraging regional partnerships and
global collaborations, we can create a sustainable energy future for Malaysia

and the world.




THANK YOU

Any question please contact:

Assoc. Prof. Dr Norasikin A. Ludin
Deputy Director

Solar Energy Research Institute (SERI)
National University of Malaysia (UKM)
Malaysia

sheekeen@ukm.edu.my
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