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Nanotechnology for Sustainable 
Development of Science, Technology, 
Industry and National Economy

Driving National Nanotechnology Policy and Strategy
through Continuous Strengthening in R&D Management,

National and International Cooperation,
and Awareness Program

National Reference Center for coordinating activities
Research Development and Technology Development/
Products as well as Safety Standards and Regulations
related to Nanotechnology and Advanced Materials in Malaysia

(i) Implementation of National Policy, Strategy and Roadmaps
(ii) Advances in research and development (R&D) of nanotechnology
(iii) Technological development and innovation of nano products
(iv) Coordination of the development of standards and regulations related to nanosafety
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To increase the revenue & productivity in 
exports, mobility, power generation, 

industrial heating and non-energy

To push for green growth aspirations in 
transportation sector (light vehicles, 
pickup trucks, buses, heavy vehicles)

To cement Malaysia’s position as the key 
hydrogen player in Asia Pacific

To strengthen the labour market by 
creating job opportunities from the 

hydrogen economy

USD 81.12 billion 
opportunity in 2050

• Malaysia as a potential hydrogen exporter in South-East Asia to 
fulfill hydrogen demands from APAC. 

• Japan, South Korea and China as the main importer of hydrogen.
• Opportunities of USD 81.12 billion in 2050 equivalent to 

249,271 ktoe[2]. 

• The COVID-19 pandemic has disrupted the economic growth of 
Malaysia to -5.6% in 2020 and increased unemployment up to 
711,000 in 2020 compared to 508,200 in 2019 [4]. 

• Hydrogen economy provides opportunities to rejuvenate our 
economy as well as to create new jobs in the future.

2020  711.0k 
2019  508.2kUNEMPLOYMENT

2020  -5.6% 
2019   4.4%GDP

• Transportation constitutes 36.4% of the final energy use by 
sector in Malaysia [3]

• Global trend to phase out internal combustion engines in 
major cities will be the underlying force for Malaysia to adopt 
cleaner transport fuels. 

• Hydrogen demand from transportation sector is forecasted to 
reach RM 3.7 billion in 2050 [2].

• Blue hydrogen as a transition through CCUS to reach the 
ultimate goal of green hydrogen.

• Potential in POME biomass of approximately 65 million tonnes 
per year[1]

• Hydropower as the means to achieve 31% RE capacity mix. 

Untapping RM 7.7 billion hydrogen potential in 2050 [2]. 

[1]MPOB Palm Oil Development No. 72. 2020.
[2]Perspectives on Hydrogen in the APEC Region. Asia Pacific Energy Research Centre. 2018
[3]National Energy Balance 2018
[4] Department of Statistics Malaysia 2020.
[5] Global figures derived from 80 EJ projected hydrogen demand in 2050. Hydrogen Scaling Up. Hydrogen Council 2017.
[6] APAC, ASEAN and Malaysian figures derived from Table 2.8 Hydrogen Energy Demand in APEC Economies (in Nm3). Based on 7% energy mix 
scenario, BAU, no intervention from the government. Perspectives on Hydrogen in the APEC Region. Asia Pacific Energy Research Centre (APERC). 2018.
[7] Refer to page 16

Malaysia, 3.10 
Malaysia 2X, 6.20 
Malaysia 4X, 12.40 
Malaysia 8x, 24.80 

2050 Potential Economic Value of 
Hydrogen, in USD Billions[5][6]

- BAU

4.7 Mtoe (2040)

10.5 Mtoe (2040)

10.8 Mtoe (2040)

13.5 Mil 
vehicles (2040)

Outlook on the transportation sector

Factor 1

To increase national intellectual capabilities 
and capacities in hydrogen technologies

• Since 2000, 1,561 hydrogen related publications have been 
published, while research funding related to hydrogen stands at 
121 projects since 2006 [7].

• The trends shows that Malaysia is actively building its national 
intellectual capabilities and capacities in hydrogen technologies, 
creating talents and intellectual property rights (IPRs).

1,561
Research

Publications
CAGR 7.0%

(2015-2020)

121
Research 
Funding

CAGR 25.0%
(2015-2020)

Alignment to 
the targets of 

the 12th 
Malaysia Plan 

(RMK-12), 
National Energy 

Policy 2022-
2040 (DTN) and 

the Malaysia 
MADANI 

aspirations

Factor 2

Factor 3

Factor 4

Factor 5

HYDROGEN ECONOMY: CASE FOR CHANGE IN MALAYSIA
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To be a leading Hydrogen Economy country by 2050 while achieving the world’s decarbonisation targetsVision

Mission

Strategic 

Thrusts

Hydrogen Economy and 
Technology Roadmap (HETR)

Hydrogen to be the cornerstone for new energy 
economy in Malaysia and take lead among ASEAN 
countries and establish a strong global presence 

on hydrogen supply chain and shift from moderate 
to high significant trade

Malaysia to achieve a sustainable energy mix 
through diversification of energy types or 

sources and increase cleaner energy shares in 
Malaysia’s energy mix

Goals

To develop a robust and competitive ecosystem across the hydrogen value chain through accelerated technological advancement

Malaysia to invest in hydrogen technologies to 
address domestic consumption, stability, security 
of energy, sustaining international energy trading 

and decarbonize emissions

ST1

Strengthening governance 
system, Institutional 

framework and regulatory 
mechanism

ST2
Facilitating enabling 

environment and economic 
instruments

ST3
Accelerate commercialization 

of technology to enable export 
and domestic uptake

ST5
Communication, 

Education, Public and 
Awareness

ST4
Capacity development 

and capability 
enhancement

5 Strategic Thrusts, 9 Strategies and 29 Action Plans 

FRAMEWORK FOR THE HYDROGEN ECONOMY AND TECHNOLOGY ROADMAP



OVERVIEW OF THE HETR STRATEGIC THRUSTS AND STRATEGIES

Strategic 
Thrusts

ST 1: 

Strengthening 
governance 

system, 
institutional 

framework, and 
regulatory 

mechanism 

ST2: 

Facilitating 
enabling 

environment 
and economic 
instruments

ST3: 

Accelerate 
commercialization 
of technology to 

enable export and 
domestic uptake

ST4: 

Capacity 
development and 

capability 
enhancements

ST 5: 
Communication, 
Education, Public 
and Awareness

• Institutionalising and strengthening the National 
Hydrogen Governance and Ecosystem

• Strengthen regulatory framework, existing 
policies/act and legislation

• Acceleration of Hydrogen Economy 
adoption by local industry sector

• Accelerating transition to the circular 
economy

• Low Carbon Hydrogen contributing 
to GHG mitigation strategies

• Advancing Research Development 
Innovation Commercialisation and 
Economy through Build-Some and 
Buy-Some

• Building a competent and 
adaptive talent on 
Hydrogen Economy

• Enculturation and 
Acculturation of 
Hydrogen Economy

• 2 Strategies
• 8 Action Plans

• 3 Strategies
• 10 Action Plans

• 1 Strategy
• 4 Action Plans

• 1 Strategy
• 3 Action Plans

• 2 Strategy
• 4 Action Plans
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Overview of the Hydrogen Economy and Technology Roadmap (HETR)
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IMPACT OF THE HETR IMPLEMENTATION IN MALAYSIA
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IPEF Hydrogen Supply Chain 
Workstream

MALAYSIA PARTICIPATION AT INTERNATIONAL LEVEL

International Renewable Energy 
Agency (IRENA)

UNIDO - Global Clean H2 
Programme and Malaysia's Child 

Project

Technology and Innovation Conclave 1.0 

Mrs. Gauri Singh, Deputy Director 
General IRENA during Hydrogen 

Power Talk 2024 



KERTAS MAKLUMAN

STATUS PELAKSANAAN PELAN HALA TUJU TEKNOLOGI & EKONOMI HIDROGEN (HETR)

HETR Roundtable Series 1 2023 
at CAPE, Permata Sapura KL

Nov 
2023

Visit to Fukushima Hydrogen 
Energy Research Field (FH2R), 

JAPAN

Oct 
2023

Demonstration of Hydrogen Recharging Unit (MHRU) and 
Toyota MIRAI at Complex C, Putrajaya

Mar-Apr 
2024

ACTIVITIES UNDER IMPLEMENTATION HETR 

Beyond Zero Initiative, 
Bukit Jalil 

Feb
2024

Visit to PETRONAS Reserach 
Sdn Bhd (PRSB), Selangor

Sept 
2023

Visit to Yamanashi 
Hydrogen Company, JAPAN

Technology and Innovation Conclave 1.0 



KERTAS MAKLUMAN

STATUS PELAKSANAAN PELAN HALA TUJU TEKNOLOGI & EKONOMI HIDROGEN (HETR)

Korean 
HYDROGEN ACT 2021

https://www.mdpi.com/2071-1050/13/19/10686

REGULATIONS AND STANDARD RELATED TO HYDROGEN

ISO/TC 197

Hydrogen 

technologies

Malaysia's participation as a Participating Member in 
the 4th quarter of 2024

ACTIVITIES UNDER IMPLEMENTATION HETR 

Technology and Innovation Conclave 1.0 
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❶SUMMARY OF HYDROGEN PROJECTS IN MALAYSIA

MHRS
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STATUS OF HYDROGEN PROJECTS BY NANO MALAYSIA 

Port Klang

Penang Port

SRF project from BCN SmartTech company using green methanol 
renewal using MMM Energy technology from Spain

Sustainable Hydrogen gas and Integrated Logistics 
collaboration in the MHRS initiative for FCEV garbage trucks

SRF project  from UMT for green 
H2 generation from solar, wave 
and wind sources (under 
MRANTi)

Discussions between MITI and MTI Singapore for the 
implementation of MOU for cross-border movement 
between Malaysia and Singapore for FCEV trucks

Strategic Research Fund (SRF) project 
from NGL Tech company using isobaric 
technology (to improve compression 
energy efficiency)

MHRS

Kuantan Port

Secondary pilot project under the 
Global Green Hydrogen Program (GCHP)

13th Malaysia Plan Proposal for East Malaysia 
Hydrogen Hub/Aviation Ground Service Equipment

Johor Port

Lahad Datu Port

Rural electrification 
through solid state 

hydrogen

Methane generation from 
palm oil waste

Technology and Innovation Conclave 1.0 
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Thank You
Terima Kasih

National Nanotechnology Centre Division (NNC)
Ministry of Science, Technology and Innovation (MOSTI)

Level 4, Block C7, Complex C, Federal Government Administrative Centre, 62662 Putrajaya, MALAYSIA
Tel : (+603) 8885 8661

E-mail : ismarul@mosti.gov.my

National Nanotechnology Centre Malaysia

nncmosti

mailto:ismarul@mosti.gov.my
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