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EXECUTIVE SUMMARY

Background: The Role of Hydrogen for Hong 
Kong SAR’s Carbon Neutrality Strategy
Hydrogen presents a trailblazing opportunity to reduce 
emissions from the transport sector, which currently 
contributes 18.3% of Hong Kong’s greenhouse gas emissions. 
To this end, the Hong Kong SAR Government in June 2024 
published the Strategy of Hydrogen Development in Hong 
Kong, which contains four basic principles guiding hydrogen 
adoption: innovation-driven development and self-reliance, 
safety first and adoption of clean and low-carbon energy, 
market-led with government guidance, and prudent application 
led by demonstration.

Amendments to the existing gas ordinance and the publication 
of one guidance note and three codes of practice for hydrogen 
applications advance safety guidelines for integrating 
hydrogen into the local economy. These efforts to establish 
hydrogen as a new quality productive force parallel our nation’s 
positioning of the fuel as part of the next generation of high-
growth industries and reinforces Hong Kong’s role as a “super 
connector” and “super value-adder” in the global hydrogen 
ecosystem.

Challenges of Hydrogen for Decarbonisation
While hydrogen emits zero emissions during use, the 
production of hydrogen remains carbon intensive. There is 
a need to transition from procuring grey hydrogen to green 
hydrogen, with a portion of demand met locally. At present, 
production facilities in the Greater Bay Area supply most of 
Hong Kong’s hydrogen needs, which increases the carbon 
emissions associated with transportation and distribution.

Financial and Carbon Implications of 
Hydrogen Transportation
This research report conducts a life cycle analysis of hydrogen 
fuel for transportation in Hong Kong, which considers the 
cumulative financial and environmental impacts arising from 
production, transportation, distribution, and final end-use of 
hydrogen. We examine over 500 hydrogen cradle-to-gate (well-

to-wheel) pathway combinations (including 6 technological 
pathways, plus 10 end-use options, alongside 12 scenario 
projections) relevant to Hong Kong and the Greater Bay Area 
as development evolves from 2023 to 2050. Key findings 
indicate that greenhouse gas emissions of the hydrogen 
supply chain are determined by the technological pathway 
of hydrogen production, with grey hydrogen containing on 
average 104% more carbon dioxide equivalent emissions 
than green hydrogen. The substantial emissions embedded 
in the liquefaction, storage, and loading stages of liquid 
hydrogen transportation point towards significant carbon 
reduction opportunities in gaseous hydrogen transportation 
and integrating renewable energy into the grid for hydrogen 
production.

The research report also evaluated the life cycle costs of 
the hydrogen supply chain. High capital and operational 
expenditure of electrolysers and carbon capture and storage 
equipment, respectively, raised the total levelised cost of green 
and low-carbon hydrogen to approximately 61.54 HKD/kg H2. 
Meanwhile, grey hydrogen was considerably more economical 
at 44.94 HKD/kg H2. Technological advancements to support 
large-scale adoption of certain electrolysers could improve 
the competitiveness of green hydrogen, thereby overcoming 
the most significant challenge at present.

Recommendations
Building on international and Mainland experience, the research 
report suggests a policy focus on demand creation, system 
integration, and market signalling to encourage a hydrogen 
pathway for Hong Kong SAR. Policy design should maintain a 
system integration perspective for hydrogen, making explicit 
its interactions with transport operations, logistics planning, 
safety governance, and regional connectivity. Crucially, a clear 
low-carbon transition roadmap with targets and timelines for 
supply of both green and low-carbon hydrogen, with a focus 
on long-term economic integration to prioritise credibility, 
continuity, and collaboration over rapid expansion, would 
enable the achievement of a holistic hydrogen ecosystem. 
Finally, the research report recommends a timely review of 
certification standards on a five-year basis to ensure a low-
carbon transition that brings wider society gains.

1.	 BACKGROUND 

1.1	 Carbon Neutrality Goal in Hong Kong 
SAR

Hong Kong SAR is committed to achieving carbon neutrality 
before 2050. The commitment is outlined in the Hong Kong’s 
Climate Action Plan 2050 (“the Plan”), which details strategies 
to combat climate change through initiatives in electricity 
generation, buildings, transport, and waste management. 
The Plan is scheduled for review every five years and aims 
to halve Hong Kong SAR’s carbon emissions by 2035 vis-à-
vis 2005 levels.

The city’s targets align with the nation’s dual carbon target, 
to which the Government reaffirmed its commitment in 
2023. In 2025, the Hong Kong SAR Government assessed 
its climate action progress, finding that per capita emissions 
had decreased by almost 30% in 2023 compared to its peak 
in 20141. The review also highlighted the city’s achievements 
in mainstreaming hydrogen, asserting its role in Hong Kong 
SAR’s climate neutrality plan, and evidencing progress towards 
its 2035 interim targets.

Under the Paris Agreement, Hong Kong SAR contributes 
as a special administrative region of Chinese Mainland, 
supporting the Chinese Mainland’s obligations as a signatory 
to the Agreement to limit the increase in global average 
temperature to well below 2°C above pre-industrial levels, 
while endeavouring to limit the temperature increase to 1.5°C 
above pre-industrial levels. 

1.2	 Chinese Mainland policy
The Chinese Mainland aims to peak carbon dioxide emissions 
before 2030 and achieve carbon neutrality before 2060. 
Chinese Mainland accredited hydrogen’s potential to 
accelerate the energy transition and has included hydrogen 
energy in its top-level policy, the 15th Five-Year Plan, as part of 
the “next generation of high-growth industries”. This strategic 
intent reflects the state’s intent to transform hydrogen from 
a laboratory-scale concept into a future-oriented industry, 
which could become a key driver of China’s economic growth. 

In addition to developing hydrogen, the 15th Five-Year Plan also 
identifies transportation as a key area for hydrogen utilisation. 
The agenda to the blueprint includes transportation charting a 
course for modernisation and national security; integration of 
transport and energy; systemic approach to carbon emission 
frameworks in transport sector; and connectivity through a 
dynamic and resilient transport system. Before the release 
of 15th Five-Year Plan, the nation issued hydrogen-specific 
policy documents serving various purposes:

•	 The Medium and Long-Term Strategy for the 
Development of the Hydrogen Energy Industry (2021-
2035) by the State Council in March 2022, which sets 
three clear phased targets for 2025, 2030, and 2035 to 
advance hydrogen development with prudence.

•	 The Energy Law of the People’s Republic of China 
enacted in November 2024 that officially classified 
hydrogen as an energy resource in the nation’s energy 
system. The status of hydrogen was guaranteed “high-
quality development” to facilitate the nation’s energy 
transition.

•	 The Implementation Plan for Accelerating the 
Application of Clean and Low-Carbon Hydrogen in the 
Industrial Sector, issued in December 2024 by three 
departments, including the National Development 
and Reform Commission (NDRC), signifies that the 
industrialisation of green hydrogen is expected to 
accelerate.

In November 2025, the Chinese Mainland’s State Council 
Information Office released a white paper titled Carbon 
Peaking and Carbon Neutrality China’s Plans and Solutions, 
stating the innovation-driven development of hydrogen will be 
one of the non-fossil energies for achieving the dual carbon 
goals. 

In parallel with viewing hydrogen as crucial for developing a 
new quality productive force and maintaining international 
competitiveness, Hong Kong SAR has strengthened its 
position as a “super connector” and service hub for hydrogen 
technologies, green finance, and professional services to the 
Chinese Mainland and the world.
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1.3	 Role of Hydrogen in Hong Kong SAR’s  
Carbon Neutrality Strategy

The Hong Kong SAR Government perceives hydrogen as key to 
facilitate green transformation in the electricity and transport 
sectors. As a fuel, hydrogen emits no carbon emissions during 
use and serves as a clean alternative to fossil fuels. The 
electricity generation sector in Hong Kong SAR accounts for 
61.5% of greenhouse gas emissions (GHG). Hydrogen energy 
plays a pivotal role in replacing fossil fuels in the energy 
system by repurposing natural gas-fired power generation 
units to run on hydrogen.

In the transport sector, hydrogen fuel cell technology 
presents a groundbreaking opportunity to green the sector, 
which contributes 18.3% of Hong Kong SAR’s total carbon 
emissions. Hydrogen is particularly advantageous for heavy-
duty vehicles, buses, ships, and logistics, where fast refuelling 
and heavy load capacity are crucial, complementing rather 
than competing with electric vehicles. 

The Inter-departmental Working Group on Using Hydrogen 
as Fuel (“the Working Group”) established in 2022 leads in 
approving local hydrogen trial projects with 14 bureaux and 
departments. Half of the approved projects focus on operating 
hydrogen fuel cell vehicles, while approximately one-fifth 
involve operating stationary hydrogen fuel cell systems.

In 2024, the Hong Kong SAR Government formulated the 
Strategy of Hydrogen Development in Hong Kong (“the 
Strategy”) with the objective to seize and capitalise on the 
environmental and economic opportunities in a prudent and 
orderly manner. In particular, the Strategy outlines four major  
approaches, which include improving legislations, establishing 
standards, aligning with the market, and advancing with 
prudence to create an environment conducive to hydrogen 
energy development in Hong Kong.

1.4	 Application of Hydrogen in Hong Kong
To strengthen hydrogen applications and accelerate an 
environment conducive to hydrogen energy development 
in Hong Kong SAR, the Strategy prioritises four initiatives 
that Hong Kong SAR has a competitive advantage: standard 
setting, regional cooperation, technology demonstration, 
and investment promotion. This section emphasises the 
competitive edge of Hong Kong SAR in adopting hydrogen.

1.4.1	 Standard setting
The Government gazetted the Gas Safety (Amendment) Bill 
2025 in April 2025, aiming to amend the Gas Safety Ordinance 
(Cap. 51) to establish a regulatory framework governing the 
importation, manufacture, storage, transport, supply, and use 
of hydrogen intended for use as fuel. Extensive prepatory 
work was conducted beforehand to incorporate hydrogen 
into Hong Kong SAR’s legal framework, including a trade 
consultation with industry stakeholders by the Electrical 
and Mechanical Services Department (“EMSD”), and the 
formulation of technical guidelines for the local application of 
hydrogen as fuel for reference by the trade. Codes of Practice 
are developed to align with Hong Kong SAR’s emerging and 
diverse agreement-in-principle hydrogen pilot projects.

1.4.2	 Regional cooperation
The Policy Address 2025 indicates the development of the 
Greater Bay Area (“GBA”) Hydrogen Corridor in collaboration 
with the Guangdong Province, establishing an industrial chain 
for hydrogen energy in the Guangdong-Hong Kong-Macao 
Greater Bay Area. 

The EMSD has been invited to join expert groups for the 
formulation of national standards on hydrogen, to contribute 
the operational expertise of the Hong Kong SAR. 

1.4.3 Technology demonstration
The Government has established the Working Group and has 
approved 32 agreement-in-principle projects as of January 
2026. These projects include cross-boundary hydrogen 
transportation, supply facilities, and applications in transport, 
construction sites, and remote areas. The earliest hydrogen 
pilot project involved a franchise bus company providing 
passenger service through a tri-axle hydrogen fuel cell 
double decker in February 2024. Recently, a hydrogen power 
generation equipment was deployed to support the operation 
of electrical equipment at a recreation facility for the golf 
event of the 15th National Games in Fanling, showcasing 
both sporting excellence and innovation for energy transition 
in Hong Kong SAR.

While battery electric vehicles are expected to remain the 
dominant decarbonisation pathway for private cars and light-
duty vehicles, hydrogen plays a complementary and strategic 
role in segments where electrification faces operational 
constraints. These include high-utilisation, heavy-duty, and 
long-range applications such as public buses, freight vehicles, 

marine vessels, and certain off-road equipment, where fast 
refuelling, payload requirements, and duty cycles limit the 
practicality of battery-based solutions.

In this context, hydrogen is not positioned as a competing 
technology to electrification, but as a targeted solution for hard-
to-abate transport segments. This distinction underpins the 
report’s subsequent focus on hydrogen deployment pathways 
for public buses and other heavy transport applications, where 
hydrogen can deliver the greatest system-level value while 
supporting Hong Kong SAR’s broader electrification strategy.

1.4.4	 Investment promotion
The development of the hydrogen standard certification 
provides a foundation for green finance investment, as it 
will enable traceability of hydrogen sources from well-to-
pump, thereby providing transparency that improves investor 
confidence in financing green projects.

As an international finance hub, Hong Kong SAR’s competitive 
edge in finance fosters the adoption of the Hong Kong 
Taxonomy for Sustainable Finance (“the Taxonomy”) to support 
market participants in making informed decisions regarding 
investments in green and sustainable activities. In 2025, 
the Hong Kong Monetary Authority led the Phase 2A public 
consultation on the Taxonomy. One of the recommendations 
calls for the incorporation of green hydrogen and low-carbon 
hydrogen into the Taxonomy, further supporting the acute 
need for transition financing in Asia.

 1.	 Environment and Ecology Bureau, Hong Kong’s Climate Action Plan 2050: Strategies & Progress, May 2025, Hong Kong: HKSAR Government, 
https://cnsd.gov.hk/wp-content/uploads/2025/06/CAP2050-progress-pamphlet_EN_website.pdf (accessed 12 December 2025).

Background Background 
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2.	Policy and Technology Review:  
	 Global Perspectives and Hong Kong

2.1	 The “Three Colour” Classification  
of Mainstream Hydrogen Production  
Technologies

2.1.1	 The Colours of Hydrogen
Hydrogen energy is playing an increasingly crucial role in 
the global energy transition. Compared to traditional fossil 
fuels, hydrogen combustion does not directly produce carbon 
dioxide emissions and can also serve as an energy storage 
method to balance fluctuations in renewable energy. Based 
on the production process, hydrogen is roughly categorised 
into three common types: grey hydrogen, blue hydrogen, 
and green hydrogen. Figure 1 illustrates the processes for 
these three hydrogen production methods. Grey hydrogen 
is produced using steam methane reforming (SMR) or coal 
gasification, resulting in high carbon emissions but low 
cost. Blue hydrogen is produced using the same method 
as grey hydrogen, but most, though not all, of the carbon 
dioxide emitted during this process is captured and stored 
underground or incorporated into solid products, such as 
bricks, for utilisation. This process is known as carbon capture, 
storage, and utilisation. Green hydrogen is produced by 
electrolysing water using renewable energy sources (RES), 
such as wind and solar power, specifically by using electricity 
generated from RES to split water (i.e., water electrolysis). 
Achieving near-zero carbon emissions, with virtually no carbon 
dioxide emissions associated with hydrogen production and 
its use, is considered the goal. However, the cost of green 
hydrogen remains relatively high, and its development hinges 
on advancements in electrolyser technology and the large-
scale production of renewable electricity. Existing hydrogen 
production technologies are being continuously promoted 
worldwide, with many countries and regions releasing 
hydrogen energy development strategies or technology 
roadmaps to establish supply chains, advance infrastructure 
development, and attract industrial investment.

2.1.2	 Comparison of Energy Conversion Efficiency  
	 of Three Hydrogen Production Technologies
One advantage of grey hydrogen is its relatively high 
production efficiency. The Hydrogen Council, in its Hydrogen 
Insights 2023 report, noted that the overall thermal efficiency 
of SMR typically ranges between 65% and 75%2. Furthermore, 
a research report published in the journal Energy indicates 
that the efficiency of large-scale SMR units can reach 

approximately 89% (with higher heating value)3. In short, 
this means that SMR can convert 65% to 89% of the energy 
in natural gas into hydrogen. The advantages of direct 
fuel combustion include stability, predictability, and ease 
of temperature control. However, this approach generates 
additional carbon dioxide emissions; for every kilogram of 
grey hydrogen produced using SMR, approximately 9 to 12 
kilograms of carbon dioxide are emitted.

When producing blue hydrogen using carbon capture and 
storage (CCS) technology, additional energy is required to 
separate, compress, and transport the captured carbon 
dioxide. Therefore, the overall efficiency decreases. Studies 
by Hydrogen Future Industries PLC (HFI) Energy Systems US 
Inc estimate that the efficiency of SMR using CCS technology 
is approximately 65% to 75%4. In other words, while blue 
hydrogen remains relatively efficient, some energy and cost 
must be used to process the captured carbon.

In contrast, modern electrolysers used for water electrolysis to 
produce hydrogen (i.e., green hydrogen) have seen significant 
efficiency improvements due to technological advancements. 
According to a literature review on the prospects of green 
hydrogen development in 2025, the current energy-to-H₂ 
conversion efficiency using advanced water electrolysis is 
generally between 60% to 80%5. Although advancements 
in modern electrolyser technology in recent years are 
reducing these costs, the loss of efficiency in green hydrogen 
production and recycling remains a major drawback. The 
overall efficiency of green hydrogen produced by electrolysis 
is approximately 60% to 70%, meaning that 30% to 40% of 
the input energy is lost as heat. An additional 40% to 50% of 
energy is lost when hydrogen is converted back into electricity 
via fuel cells or turbines.

This efficiency difference means that when using natural gas 
to produce grey or blue hydrogen, although the high carbon 
intensity and thermal efficiency of fossil fuels are significant, 
the energy consumption in subsequent CCS processes may 
still result in considerable carbon emissions and resource 
consumption. Conversely, when green hydrogen is produced 
using RES, the electrolysis efficiency may be lower than 
optimal; however, it can achieve a lower carbon footprint 
and reduced resource consumption per unit of hydrogen, 
provided the overall clean power system is well designed.

Energy Source Type Input Processing Output

Fossil Fuel
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Figure 1: Three Types of Hydrogen Energy Colour Classification
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2.2	 International Perspectives on 
Hydrogen Energy Policy and Technology 
Roadmaps

2.2.1	 Japan
Japan is one of the first countries in the world to establish a 
national hydrogen energy strategy. Given its scarce natural 
resources and high import dependence, its policy focuses on 
enhancing energy security and export competitiveness through 
hydrogen energy. Figure 2 illustrates the characteristics of 
Japan’s hydrogen energy development model: strong central 
government guidance, inter-departmental collaboration, and 
demonstration projects driving technology commercialisation. 
The Japanese Diet has passed a series of laws related to 
building a hydrogen society, including the Bill for the Act on 
Promotion of Supply and Utilization of Low-Carbon Hydrogen 
and its Derivatives for Smooth Transition to a Decarbonized, 
Growth-Oriented Economic Structure (Hydrogen Society 
Promotion Bill) and the Bill for the Act on Carbon Dioxide 
Storage Businesses (CCS Business Act). These laws establish 

the institutional foundation for Japan’s hydrogen energy 
development, including hydrogen infrastructure construction, 
safety regulation, and the commercialisation of CCS. A core 
task of the Prime Minister and Cabinet is to formulate national 
strategies and coordinate across ministries, following a model 
of cabinet leadership and ministerial cooperation.

The Ministry of Economy, Trade and Industry (METI) occupies 
a central position in the entire system, with a leading role in 
implementing the Hydrogen Society Promotion Act in Japan’s 
hydrogen energy roadmap. In 2023, the department revised the 
Basic Hydrogen Strategy and is responsible for implementing 
the “S+3E” Principle. “S” stands for Safety, and “3E” stands 
for Energy Security, Economic Efficiency, and Environment, 
reflecting Japan’s focus on safety, ensuring energy supply, 
improving economic efficiency, and achieving low-carbon 
environmental goals. METI has two main agencies: the New 
Energy and Industrial Technology Development Organization 
(NEDO) and the Agency for Natural Resources and Energy. 
The technological aspects of Japan’s hydrogen energy 
development, such as electrolysers, blue hydrogen + CCS 
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Figure 2: The Hydrogen Energy Policy and Technology Roadmap of Japan

Table 1: Japan Hydrogen Policy Framework
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technology, and hydrogen transportation technology, are 
primarily driven by NEDO, while the supply side, including 
imports, infrastructure, and the supply chain, is managed by 
the Agency for Natural Resources and Energy. 

The Ministry of the Environment (MOEJ) and the Ministry of 
Land, Infrastructure, Transport and Tourism (MLIT) play the role 
of “regulators and collaborators supporting hydrogen energy 
development”. MOEJ is responsible for promoting regional 
emissions reduction cooperation, including low-carbon energy 
cooperation among Asia-Pacific countries. MLIT focuses on 
monitoring the implementation progress of hydrogen safety 
standards and regulations. Carbon Neutral Port (CNP) and 
the Shipping Zero Emission Project demonstrate Japan’s 
commitment to the practical application of hydrogen energy in 
its transportation system, progressing gradually from ports to 
international shipping. In terms of hydrogen energy structure, 
Japan considers not only domestic hydrogen production but 
also the development of diversified production and import 
routes for hydrogen and ammonia from overseas. In the 

short term, Japan utilises blue hydrogen as an import source, 
having already conducted liquid hydrogen transportation 
demonstration projects in Kobe and other locations. The 
long-term plan is to transition to green hydrogen imports 
and domestic electrolysis production while simultaneously 
developing a network of fuel cell vehicles, fuel cell power 
generation, and hydrogen refuelling stations. Generally, 
Japan’s hydrogen energy policy is state-led, establishing a 
legal and strategic framework from the National Diet to the 
Cabinet to ensure institutional stability in hydrogen energy 
development. METI’s guidance on the “technology + industry” 
approach to technology roadmap development is a core force 
in Japan’s hydrogen energy development. MOEJ’s efforts 
to promote cross-border supply chains also have regional 
reference value for Hong Kong. The orderly transition from 
blue hydrogen to green hydrogen ensures a stable supply of 
blue hydrogen in the short term and achieves true zero carbon 
emissions in the long term through the development of green 
hydrogen. The institutional structure and policy framework 
of Japan’s hydrogen strategy are summarised in Table 1.

Despite strong national leadership, Japan’s hydrogen rollout 
faced several early implementation challenges, including high 
initial costs, public safety concerns, and the complexity of 
siting hydrogen infrastructure in dense urban environments. 
These barriers were addressed through long-term price 
support mechanisms, clear national safety codes, and the 
aggregation of demand through fleet-based applications such 
as buses, logistics vehicles and port operations.

Japan’s experience illustrates that stable policy signals, 
central coordination, and phased deployment anchored in 
specific use cases are critical for translating national hydrogen 
strategies into operational projects. These lessons are 
particularly relevant for Hong Kong SAR as it advances from 
pilot trials toward scalable hydrogen applications.

2.2.2 South Korea
South Korea is actively promoting the development of 
its hydrogen economy, with its policy roadmap forming 
a complete structure of government leadership, multi-
departmental collaboration, and parallel advancement of 
technology and safety, as shown on Figure 3. At the top of 
this hydrogen energy policy system is the National Assembly 
(NAE), responsible for formulating and passing hydrogen-
related laws, which serves as the core legislative body for 

building the hydrogen economy system. To date, key hydrogen 
energy regulations and technology roadmaps in South Korea 
include the Hydrogen Economy Promotion and Safety Control 
Act, the Renewable Energy Act, the Framework Act on Carbon 
Neutrality and Green Growth for Coping with Climate Crisis, 
and the Hydrogen Economy Roadmap of Korea. South Korea 
has set a target of deploying 6.2 million hydrogen fuel cell 
vehicles (FCVs) by 2040, including 40,000 buses, 80,000 
taxis, and 30,000 hydrogen trucks, and plans to build 1,200 
hydrogen refuelling stations (HRS)6.At the administrative 
level, the President assumes the actual leadership role in 
national strategy, responsible for promoting energy transition 
and hydrogen development strategies, and coordinating the 
implementation of policies among various ministries.

The Ministry of Trade, Industry and Energy (MOTIE) holds 
a central and leading position in South Korea’s hydrogen 
energy policy system, responsible for hydrogen energy policy 
formulation, industry promotion, and technology roadmap 
planning. Specific measures include establishing a clean 
hydrogen certification system, promoting institutional 
innovation in the hydrogen energy market, and developing 
and implementing the Clean Hydrogen Portfolio Standard 
(CHPS). Its implementing agency, the Korea Energy Agency 
(KEA), is responsible for promoting the clean hydrogen 
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certification system and the implementation of hydrogen 
energy demonstration projects, Ulsan Green Hydrogen 
Town and Green H2 pilot projects. Meanwhile, the Hydrogen 
Economy Promotion Committee coordinates multi-
departmental cooperation to implement hydrogen economy-
related plans. These projects reflect South Korea’s policy 
direction of gradually moving from primarily grey hydrogen 
to blue hydrogen through CCS, and ultimately achieving 
green hydrogen. Currently, South Korea has both traditional 
fossil fuel-based hydrogen production (grey hydrogen) and 
emphasises future optimisation and upgrading through CCS 
technology to achieve blue hydrogen and ultimately through 
renewable energy-based water electrolysis to achieve green 
hydrogen. Therefore, South Korea’s technological roadmap can 
be seen as a path of building infrastructure and promoting fuel 
cells and transportation applications, followed by a transition 
to green hydrogen as costs decrease and technology matures.

The Korea Gas Safety Corporation (KGS) is responsible for 
setting safety standards for hydrogen refuelling stations, 
hydrogen storage tanks, hydrogen transportation facilities, 
and fuel cell applications, serving as the core safety assurance 
agency for South Korea’s rapid expansion of hydrogen 

Figure 3: The Hydrogen Energy Policy and Technology Roadmap of Korea

Table 2: Korea Hydrogen Policy Framework

Policy / Legislation / Strategy Policy Goal Issuing & Implementing Department Pilot Project

Hydrogen Economy 
Promotion and Safety 
Control Act

Establish the legal framework for hydrogen 
economy development; 
Promote industrial growth, and set up a safety 
management system

National Assembly (Issuing)
MOTIE (Leading implementation)
KGS (Collaboration)

Legal basis for H₂ 
infrastructure & safe 
operations

Renewable Energy Act Promote the adoption of renewable energy, 
providing policy basis and market environment 
for green hydrogen production

National Assembly (Issuing)
MOTIE (Leading implementation)

Foundation for future 
green H₂ production

Framework Act on Carbon 
Neutrality and Green Growth

Set national carbon neutrality goals;
Providing a strategic long-term framework for 
green technologies like hydrogen

National Assembly (Issuing)
MCEE (Leading implementation)

National strategic 
direction for green H₂ 
projects

Hydrogen Economy 
Roadmap of Korea

Outline quantitative and pathway targets 
for hydrogen economy development by 
2040, including FCV deployment and HRS 
construction

MOTIE (Leading implementation) Guide nationwide 
demonstration (e.g., Ulsan 
Green H₂ Town)

Proposed Notification on 
Clean Hydrogen Certification 
System

Establish a certification standard for clean 
hydrogen to regulate the market and encourage 
low/no-carbon hydrogen production and 
consumption

MOTIE (Leading implementation)
KEA (Collaboration)

Support pilot Clean H₂ 
Power Bidding Market

Clean Hydrogen Portfolio 
Standard (CHPS)

Mandate power generators to use a certain 
percentage of clean hydrogen/ammonia, 
creating stable market demand

MOTIE (Leading implementation) Market mechanism for H₂ 
in power sector

National Assembly
Hydrogen Economy Promotion and Hydrogen Safety Management Act,  

Framework Act on Carbon Neutrality and Green Growth to Respond to Climate Crisis;  
Hydrogen Economy Roadmap of Korea

President High-level objectives, Overall programmes for Hydrogen Industry Development

Ministry of Trade,  
Industry and Energy   

(MOTIE) The Proposed Notification on the Operation of 
Clean Hydrogen Certification System

Pilot 
Project

Clean hydrogen power bidding market

Implement hydrogen economy-related plansHydrogen Economy 
Promotion Committee

Pilot 
Project

LEADING

The Korea Gas Safety 
Corporation (KGS) Hydrogen-safety specialised agency

Ministry of Climate, Energy  
and Environment (MCEE)

Government complex Sejong hydrogen 
charging station

Ministry of Land, Infrastructure 
and Transport (MOLIT)

Ministry of Economy and 
Finance (MOEF)

REGULATORY

Annual Budget
SUPPORTING

The Korean Energy Agency (KEA) Renewable Energy Demostration and Promotion

Clean hydrogen Portfolio Standard (CHPs)

Pilot 
Project

Ulsan Green Hydrogen Town 

Green H2 pilot

Promotes of Green Hydrogen

Build hydrogen city / hydrogen town Pilot 
Project

Demonstration project for eco-friendly 
hydrogen trains
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energy. KGS, together with the Ministry of Climate, Energy 
and Environment (MCEE), serves as Promoters of Green 
Hydrogen, aiming to enhance the public nature of a green 
hydrogen society. In other support areas, the Ministry of 
Economy and Finance (MOEF) provides an annual budget and 
allocates hydrogen-related funds, offering financial support 
for hydrogen energy development. The Ministry of Land, 
Infrastructure and Transport (MOLIT) complements this 
by diversifying hydrogen applications in transportation and 
establishing demonstration projects for building hydrogen 
cities and hydrogen towns. 

In summary, South Korea has adopted a phased strategy 
in its technological roadmap: short-term reliance on fossil 
hydrogen, medium-term development of low-carbon 
hydrogen, and long-term transition to green hydrogen. Table 
2 integrates South Korea’s current hydrogen energy policy 
framework. South Korea’s hydrogen energy policy has built 
a nationwide hydrogen energy system through multi-agency 
collaboration, enabling the formation of a complete chain for 
the development of a hydrogen society, encompassing policy, 
law, safety, finance, and demonstration.

South Korea’s experience demonstrates how strong political 
leadership, regulatory consolidation and safety governance 
can enable rapid scaling of hydrogen applications in 
transport. Early challenges included public safety concerns, 
fragmented regulatory oversight, and uncertainty among 
operators regarding compliance requirements. These were 
addressed through the Hydrogen Economy Promotion and 
Safety Control Act, which provided a unified legal framework, 
and by assigning a clear safety authority role to the Korea 
Gas Safety Corporation to oversee standards, certification 
and enforcement.

A notable feature of the Korean approach is its emphasis on 
fleet-based deployment and infrastructure co-development, 
particularly for buses, taxis and freight vehicles. By linking 
vehicle rollout targets with refuelling station expansion and 
financial support, South Korea reduced demand uncertainty 
and enabled coordinated investment across the value chain. 
This approach allowed hydrogen adoption to move beyond 
pilots toward operational fleets within a relatively short 
timeframe.

For Hong Kong SAR, the Korean case highlights the 
importance of consolidated safety governance, practitioner-
ready compliance guidance, and demand aggregation 
through public and commercial fleets. While Hong Kong 
SAR operates on a smaller scale, South Korea’s experience 
illustrates how clear institutional ownership and integrated 
deployment planning can help translate hydrogen policy 
ambition into implementable transport solutions in dense 
urban environments.

2.2.3 European Union
As a pioneer in climate governance and energy transition, the 
European Union (“EU”) launched the EU Hydrogen Strategy 
in 2020, aiming to build a systematic, cross-sectoral, and 
multi-level hydrogen policy and technological innovation 
framework. According to Figure 4, acting as a “co-legislator”, 
the strategy utilises the oversight, hearings, and decision-
making processes of the European Parliament and the Council 
of the European Union to establish a multi-layered governance 
system from the EU level to the member state level. The 
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European Commission, as the implementing and proposing 
body, is led by its Directorate-General for Energy (DG ENER), 
in collaboration with the Directorate-General for Climate 
Action (DG CLIMA) and the Directorate-General for Transport 
(DG MOVE), to jointly promote the integration of hydrogen 
energy in the energy, industrial, and transport sectors. The 
implementation of the EU Hydrogen Strategy relies on a 
series of “leading” policy tools and financing mechanisms 
designed to integrate public and private resources, reduce 
investment risks, and accelerate project implementation. This 
mechanism operates within the framework of the Innovation 
Fund, providing dedicated funding for large-scale clean 
hydrogen energy projects. The Important Projects of Common 
European Interest (IPCEI) is a key tool for the EU to promote 
major cross-border industrial projects. These projects are 
expected to gradually come online between 2025 and 2030, 
driving down the cost of green hydrogen and standardising 
its technology.

The transport sector is a key area for hydrogen energy 
applications. The Fuel EU Maritime Regulation of the 
Sustainable Transport Investment Plan (STIP) prioritises 
hydrogen fuel infrastructure investment, with a focus on heavy 
transport, shipping, and aviation. At the supporting level, the 
EU has established dedicated agencies and funding platforms 
to ensure technological development, project financing, 
and cross-sectoral coordination during the strategy’s 
implementation. The Clean Hydrogen Partnership, comprised 
of the European Commission, Hydrogen Europe Research, 
and Hydrogen Europe, is responsible for planning and funding 
hydrogen R&D and innovation demonstration projects. The 
pilot project, Clean Hydrogen Joint Undertaking, supports 
breakthroughs in key technologies such as electrolyser 
technology, hydrogen storage and transportation safety, and 
fuel cell durability. Simultaneously, the European Hydrogen 
Bank (EHB) and its first auction have been launched, aiming 
to provide a fixed premium subsidy (“green funds”) for green 

hydrogen production through an auction mechanism to narrow 
the cost gap between green hydrogen and fossil fuel hydrogen.

The EU views hydrogen as a crucial bridge connecting 
renewable energy, industrial decarbonisation, and energy 
security. In the short term (approximately 2020–2024), the EU 
will launch demonstrations and decarbonise existing capacity. 
In the medium term (2024–2030), it will rapidly expand 
electrolysis hydrogen production capacity and integrate 
hydrogen into the energy system. In the long term (after 
2030), it aims to achieve large-scale domestic production and 
large-scale imports to support the climate neutrality target 
by 2050. Regarding the technological roadmap for hydrogen 
energy development, the EU emphasises three main lines: first, 
expanding electrolyser capacity from 6 GW to 40 GW or even 
higher7; second, prioritising hydrogen use in areas difficult 
to electrify, including steel, high-temperature processes, 
chemical production as a raw material, and transportation 
methods such as shipping and heavy trucks; and third, 
establishing hydrogen infrastructure and markets, covering 
areas such as cross-border transport, certification, and 
subsidy tools. Table 3 integrates the fact that the successful 
implementation of the EU’s hydrogen strategy relies on its 
strong cross-sectoral cooperation mechanism. DG CLIMA 
is responsible for climate policy coordination, setting and 
monitoring GHG reduction targets, and ensuring that hydrogen 
energy development aligns with the carbon neutrality goal. 
DG ENER leads the planning of hydrogen infrastructure and 
the investment and financing management of large-scale 
projects, such as promoting the construction of hydrogen 
pipelines in the Trans-European Energy Network (TEN-E). 
DG MOVE focuses on hydrogen energy applications in the 
transportation sector, promoting the demonstration and 
promotion of hydrogen refuelling station networks, hydrogen 
FCVs, and ships.

Figure 4: The Hydrogen Energy Policy and Technology Roadmap of European Union

European Commission European Hydrogen Strategy (2020)

Europe Parliament Co-legislator; oversight / hearings

European Commission - 
Directorate-General for 

Energy (DG ENER)

Policy leadership & coordination
Pilot 

Project
Hydrogen Mechanism

Energy Policy & Market Rules

LEADING

European Hydrogen Bank

Clean Hydrogen 
Partnership

Funding and promoting hydrogen energy R&I 
demonstration

SUPPORTING

Important Projects of Common European 
Interest (IPCEI)

Pilot 
Project

Council of the European Union Member-state decision-making; legislation adoption

DG CLIMA (Climate  
Action) & DG MOVE 

(Transport)

Climate Policy, greenhouse gas emission 
reduction target setting and monitoring Pilot 

Project

Fuel EU Maritime Regulation

REGULATORY
Sustainable Transport Investment Plan  

(STIP, 2025)
Managing large-scale funded infrastructure 

projects

Industry collaboration and project aggregation

Technology evaluation

Pilot 
Project

Clean Hydrogen Joint Undertaking

Provide “green money” or de-risking for 
renewable/low-carbon hydrogen projects

Coordinate other EU funding and approval 
processes

Launch of the first EHB auction
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Table 3: European Union Hydrogen Policy Framework

Policy / Legislation / Strategy Policy Goal Issuing & Implementing Department Pilot Project

EU Hydrogen Strategy Build a systematic, cross-sectoral H₂ 
development and innovation system for 
the EU, integrating energy, industry & 
transport to achieve climate neutrality

European Commission (Issuing)
DG ENER (Leading implementation)
DG CLIMA, DG MOVE 
(Collaboration)

Provides the top-level strategic framework 
and action guidance for H₂ infrastructure, 
R&D

Hydrogen Mechanism Mobilise public-private resources to de-
risk early-stage investment in large-scale 
clean H₂ projects and accelerate their FID

European Commission (Issuing)
DG ENER (Leading implementation)

Offers dedicated funding to selected 
renewable or low-carbon H₂ production 
projects

IPCEI on Hydrogen Support major cross-border industrial 
projects via state aid approval; 
Promoting technological breakthroughs 
and scaling across the entire H₂ value 
chain

Council of the EU (Adoption)
European Commission 
(Coordination)
Member States & Industry 
(Implementation)

Funds project clusters like IPCEI 
Hy2Tech, aiming for the rollout of multiple 
transnational green H₂ production and 
infrastructure projects by 2025-2030

Sustainable Transport 
Investment Plan (STIP)

Establish H₂ fuel infrastructure as a 
priority investment area in transport; 
Decarbonising heavy-duty road transport, 
shipping, and aviation

European Commission (Issuing)
DG MOVE (Leading 
implementation)

Guides investments from member states 
and private sector into HRS, port H₂/NH₃ 
bunkering facilities, and aviation H₂ pilots

Fuel EU Maritime Regulation Legally mandate the use of renewable 
& low-carbon fuels (including H₂ & 
derivatives) in shipping by setting GHG 
intensity limits for onboard energy use

European Parliament, Council (Co-
legislation)
European Commission, DG MOVE 
(Implementation)

Incentivises the development of H₂/
NH₃ bunkering facilities in major ports 
and demonstrations of H₂ fuel cell or 
combustion engine vessels

Clean Hydrogen Partnership Strategically fund and coordinate H₂ R&I 
demonstration projects across Europe 
to accelerate tech readiness and market 
uptake

EC, Industry, Research(Joint 
undertaking)

Funds key technology demos for 
electrolyser efficiency, H₂ storage/safety, 
and fuel cell durability

Launch of first EHB auction Provide a fixed premium subsidy (“green 
money”) via competitive auctions to 
renewable H₂ producers, bridging the cost 
gap with fossil-based H₂

European Commission(Issuing)
European Hydrogen 
Bank(Implementation)

Support the first wave of large-scale 
renewable H₂ production projects in 
Europe with up to 10 years of operating 
cost
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The European Union’s hydrogen strategy demonstrates 
how a multi-level governance system can be mobilised to 
accelerate hydrogen deployment at scale, despite institutional 
complexity. Initial challenges included fragmented national 
policies, high production costs, and uncertainty over demand. 
These were addressed through coordinated EU-wide targets, 
shared funding instruments such as the Innovation Fund and 
IPCEI, and the creation of dedicated market mechanisms 
including the European Hydrogen Bank to bridge the cost 
gap for green hydrogen.

A key insight from the EU experience is the deliberate 
prioritisation of hydrogen use in sectors that are difficult 
to electrify, such as heavy transport, shipping, aviation, 
and energy-intensive industries. Rather than promoting 
hydrogen universally, the EU has focused on areas where 
hydrogen delivers clear system-level benefits, while allowing 
electrification to remain the primary solution elsewhere.

For Hong Kong SAR, the EU case highlights the importance 
of targeted application, coordinated policy instruments, and 
market-making mechanisms to support early deployment. 
Although Hong Kong SAR operates on a different scale, the 
EU’s emphasis on prioritisation, cost transparency, and staged 
expansion provides a useful reference for designing hydrogen 
policies that are both ambitious and implementable within a 
constrained urban environment.

2.2.4 Canada
Canada is one of the world’s pioneers in hydrogen energy 
development. Its hydrogen policy system, based on top-level 
legislation and supported by multi-sectoral collaboration, has 
constructed a complete technology roadmap encompassing 
strategic planning, financial support, standards development, 
and infrastructure implementation. Figure 5 illustrates the 
country’s policy framework and implementation path for 
hydrogen energy development, demonstrating how Canada 
systematically promotes hydrogen energy as a core tool for 
achieving its 2050 net-zero target. The Parliament of Canada, 
as the highest legislative body, provides the legal foundation 
for hydrogen energy development. The Prime Minister/Privy 
Council Office (PCO) is responsible for coordinating and 
advancing the overall policy, ensuring that the hydrogen energy 

strategy aligns with the country’s net-zero, energy security, 
and foreign policy strategies. Several key departments, 
including Natural Resources Canada (NRCan), Environment 
and Climate Change Canada (ECCC), Transport Canada (TC), 
Infrastructure Canada (INFC), and Innovation, Science and 
Economic Development Canada (ISED), participate, focusing 
on resource development, emissions reduction regulation, 
transportation applications, infrastructure investment, and 
technological innovation. This multi-sectoral collaborative 
framework reflects Canada’s view of hydrogen energy as a 
cross-regional, cross-sectoral systems project, aiming to 
streamline the entire industry chain from R&D, production, 
and application to export.

The fundamental guiding principle of Canada’s hydrogen 
energy policy system is the Canadian Net-Zero Emissions 
Accountability Act. Passed in 2021, this act legally establishes 
Canada’s goal of achieving net-zero emissions by 2050, 
providing a mandatory top-level framework for all low-carbon 
energy policies. Under this framework, the hydrogen energy 
strategy is deeply integrated with national emissions reduction 
commitments. The core strategic document is the Hydrogen 
Strategy for Canada, released in December 2020. This 
strategy, explicitly termed “a call to action”, not only focuses 
on environmental goals but also emphasises job creation, 
economic growth, and export expansion through the hydrogen 
industry. The strategy sets clear phased goals: by 2030, to 
make low-carbon hydrogen an important component of the 
national energy mix; and by 2050, to contribute to achieving the 
net-zero target and to make Canada a leading global producer 
and exporter of low-carbon hydrogen. Subsequent documents 
such as the Hydrogen Strategy Progress Report and the 
Canadian Hydrogen Codes and Standards Roadmap further 
refined the implementation path and regulatory framework, 
ensuring the strategy’s successful implementation. The 
Clean Hydrogen Investment Tax Credit is Canada’s flagship 
fiscal tool for supporting hydrogen production. The Strategic 
Innovation Fund and the Net Zero Accelerator provide funding 
for large-scale, transformative clean technology projects. 
The Low Carbon Economy Fund and the Energy Innovation 
Program include numerous hydrogen demonstration and pilot 
projects, accelerating the early incubation and application of 
technologies.
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Figure 5: The Hydrogen Energy Policy and Technology Roadmap of Canada

Table 4: Canada Hydrogen Policy Framework

Policy / Legislation / Strategy Policy Goal Issuing & Implementing Department Pilot Project

Canadian Net-Zero 
Emissions Accountability Act

Legally enshrine the national 
2050 net-zero target, providing a 
mandatory top-level framework and 
accountability for all low-carbon 
energy policies, including hydrogen

Parliament of Canada (Issuing)
Prime Minister/Privy Council Office 
(Leading implementation)

Provides the fundamental legal 
mandate and target alignment for 
the national hydrogen strategy

Hydrogen Strategy for 
Canada

Outline the national vision and 
pathway for hydrogen development

NRCan (Leading implementation)
Prime Minister/Privy Council Office 
(Coordination)

Serves as a “Call to Action”, guiding 
nationwide deployment across the 
value chain, from production and 
application to infrastructure

Clean Fuel Regulations (CFR) Create stable, growing market demand 
for low-carbon hydrogen in transport 
and industry by mandating reductions 
in the carbon intensity of fuels

ECCC (Issuing)
NRCan, TC (Collaboration)

Drives fuel suppliers to invest in 
hydrogen and other clean fuels, 
stimulating HRS network build-out 
and FCV adoption

2030 Emissions Reduction 
Plan

Define the critical role of hydrogen in 
meeting national mid-term climate 
goals, detailing its decarbonisation 
pathways in industry, transport, and 
power

ECCC (Leading implementation) Sets priorities and allocates 
actions/resources for hydrogen 
demonstration projects

Canadian Hydrogen Codes 
and Standards Roadmap

Establish a nationwide system of 
safety, quality, and interoperability 
standards to ensure safe operations 
and facilitate market development

NRCan (Leading implementation)
Standards Development 
Organisations (Collaboration)

Provides the standards basis for 
HRS, hydrogen transportation, and 
equipment certification

Clean Hydrogen Investment 
Tax Credit

Directly reduce the capital cost of low-
carbon hydrogen production facilities 
via a refundable tax credit (up to 40%)

Department of Finance (Issuing)
NRCan, ISED (Collaboration)

Incentivises corporate investment 
in new green (electrolysis) and blue 
(with CCS) hydrogen projects

Strategic Innovation Fund & 
Net-Zero Accelerator

Provide grants and funding for large-
scale, transformative clean tech 
projects, focusing on breakthrough 
technologies and supply chain 
development in hydrogen

ISED (Leading implementation) Funds flagship projects like large-
scale electrolyser manufacturing, 
CCS networks, and hydrogen hubs, 
advancing technologies from demo 
to commercial stage

Canadian Net-Zero Emission Accountability Act

Prime Minister / Privy 
Council Office (PCO)

Top-level alignment of net zero, energy security, and foreign strategy

Natural Resources  
Canada (NRCan)

Hydrogen Strategy Progress Report
Pilot 

Project

Clean hydrogen Invrestment Tax Credit

Pilot 
Project

LEADING

Environment and Climate 
Change Canada (ECCC)

Clean Fuel Regulations (CFR)

Transport Canada (TC) Cleaner Transportation Programme

Innovation, Science and 
Economic Development Canada 

(ISED)

Infrastructure Canada (INFC)

REGULATORY

Financing & infrastructure enabling
SUPPORTING

Hydrogen Strategy for Canada

Promotes of Green Hydrogen

Strategic Innovation Fund (SIF) Pilot 
Project Net-Zero Accelerator

Parliament of Canada

Canadian Hydrogen Codes and Standards 
Roadmap Energy Innovation Programme (EIP)

2030 Emissions Reduction Plan Low Carbon Economy Fund
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Hong Kong SAR’s geographical features and reliance on 
imports imply that the city stands to gain the most by focusing 
on select opportunities in the hydrogen value chain. As space 
constraints limit the provision of available land to install 
facilities for hydrogen production, rather than ramping up 
hydrogen production, Hong Kong SAR aims to position itself 
as a “super connector” and “super value-adder” to attract 
overseas and Mainland organisations for the hydrogen 
economy development. Table 5 summarises the framework 
and implementation path of Hong Kong SAR’s hydrogen 
energy policy. Furthermore, the city strives to become a 
demonstration hub to showcase successful applications of 
hydrogen technology.

To this end, the Hong Kong SAR government in 2022 set up 
the Working Group, comprising 14 bureaux and departments 
(B&Ds) as of January 2026. The Working Group is responsible 
for identifying potential local uses of hydrogen as fuel, co-
ordinating efforts made by the B&Ds, and advising the 
B&Ds on the development of best practices and other 
related matters. This progress was swiftly followed by the 
release of the Strategy of Hydrogen Development in Hong 
Kong in June 2024, outlining four key strategies: improving 
legislations, establishing standards, aligning with the market, 
and advancing with prudence. These strategies strengthen 
hydrogen’s position as a low-carbon fuel for Hong Kong to 
advance its carbon neutrality journey, and are predominantly 
executed by the Environment and Ecology Bureau (EEB) and 
EMSD.

In terms of legislations governing hydrogen, the government 
has been following through on its commitment to amend the 
Gas Safety Ordinance (GSO) (Cap. 51). 

Hydrogen standards in Hong Kong SAR are guided by three 
publications issued in 2024: the Guidance Note for Quantitative 
Risk Assessment Study for Hydrogen Installations in Hong 
Kong, the Code of Practice for Hydrogen Fuelled Vehicles 
and Maintenance Workshops, and the Code of Practice 
for Hydrogen Filling Stations, developed by the EMSD. The 

department published the Code of Practice for Stationary 
Hydrogen Fuel Cell Power Generation Systems the following 
year.  

The city has laid a solid foundation for hydrogen development 
through improving infrastructure, advancing education and 
awareness, and providing financial schemes for commercial 
project trials. By focusing on the application of hydrogen in 
land transport, the government concentrated efforts to quickly 
make progress in this area. The public refuelling station in 
Au Tau, Yuen Long, commenced in June 2025, will serve as 
a key node in the Foshan-Guangzhou-Dongguan-Shenzhen-
Hong Kong hydrogen backbone, advancing the GBA Hydrogen 
Corridor. Locally, the government also has plans to extend 
the refuelling network by establishing refuelling infrastructure 
on Hong Kong Island, Kowloon, and New Territories by 2027 
or earlier. Addressing the shortage of hydrogen training, the 
EMSD has partnered with Vocational Training Council and 
hydrogen fuel system suppliers to organise safety training 
courses for hydrogen fuel practitioners. In tandem, the 
government has earmarked $750 million in the New Energy 
Transport Fund, alongside $400 million in the Green Tech Fund, 
which supports trials of hydrogen fuel cell heavy vehicles and 
hydrogen research and development, respectively.

Above all, the city is prudently advancing the hydrogen 
ecosystem by strengthening the demonstration of hydrogen 
technology innovation and industrial application in a proactive 
and orderly manner. Up until January 2026, the Working Group 
has approved 32 trial projects, with 17 of these projects 
concerning the operation of fuel cell vehicles (Table 6). These 
projects cover a range of transportation modes, from local 
buses to cross-boundary passenger coaches. 
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Canada’s strategy adopts a pragmatic technological approach 
based on low-carbon intensity rather than merely coding. 
Leveraging its resource advantages, it develops both 
renewable/green hydrogen and low-carbon/blue hydrogen, 
including methods for producing hydrogen through renewable 
electricity electrolysis of water, as well as transitional pathways 
for producing “low-carbon hydrogen” through natural gas 
reforming coupled with CCS. The strategy emphasises that 
emissions intensity should differentiate the degree of carbon 
emissions in hydrogen and recommends the development of 
standards and certification systems to ensure the genuine 
emissions reduction effects of low-carbon hydrogen. In 
other words, Canada prioritises support for those with lower 
emissions. For example, in regions with abundant hydropower 
or wind and solar power, such as Quebec, British Columbia, 
and parts of the Great Western region, priority is given to 
developing electrolysis-based hydrogen production (green 
hydrogen) and using clean electricity to drive electrolysers to 
supply low-carbon hydrogen to industrial and export markets. 
In regions rich in natural gas resources, such as Alberta, 
natural gas reforming + CCS (blue hydrogen) is supported as 
a transitional solution, utilising existing fossil fuels and CCS 
infrastructure to reduce early costs and risks. 

In summary, Canada’s hydrogen roadmap is a comprehensive 
system characterised by legislation, a clear strategy, multi-
sectoral collaboration, abundant financial instruments, and 
a pragmatic technological approach, as shown in Table 4. 
Starting from the rigid constraint of the national net-zero 
target, it aims to transform the country’s abundant natural 
resources and industrial capabilities into a core competitive 
advantage in the global low-carbon hydrogen economy through 
a four-pronged approach: creating market demand, providing 
fiscal incentives, building infrastructure, and establishing 
scientific standards.

Canada’s hydrogen strategy highlights the importance of 
anchoring hydrogen development within a legally binding 
net-zero framework while maintaining flexibility in technology 
pathways. Early challenges included high capital costs, 
uncertainty around long-term demand, and the need to 
coordinate multiple departments across federal and provincial 

levels. These barriers were addressed through a combination 
of clear national targets, long-term fiscal instruments such 
as tax credits, and the aggregation of demand through large-
scale industrial and transport applications.

A defining feature of the Canadian approach is its emphasis 
on emissions intensity rather than hydrogen colour, 
allowing both green and low-carbon hydrogen to contribute 
to decarbonisation in the near and medium term. This 
pragmatic positioning has enabled early market formation 
while preserving a long-term transition toward renewable-
based hydrogen as costs decline.

For Hong Kong SAR, Canada’s experience underscores 
the value of linking hydrogen policy to broader climate and 
economic objectives, using financial instruments to reduce 
early-stage risk, and prioritising fleet-based and infrastructure-
linked applications. While Hong Kong SAR does not share 
Canada’s resource endowment, the Canadian model offers 
relevant lessons on how regulatory clarity, fiscal incentives 
and standards-based certification can work together to 
accelerate hydrogen deployment without locking in suboptimal 
technologies.

2.3	 Overview of Hong Kong SAR and the 
Greater Bay Area’s Hydrogen Energy 
Policies

2.3.1 Hong Kong SAR
Hong Kong SAR’s hydrogen approach differs from jurisdictions 
such as Japan, South Korea, the EU, and Canada. As a Chinese 
city, Hong Kong SAR’s hydrogen policy and technology 
innovations are guided by the Strategy of Hydrogen 
Development in Hong Kong, which contains four basic 
principles: innovation-driven development and self-reliance, 
safety first and adoption of clean and low-carbon energy, 
market-led with government guidance, and prudent application 
led by demonstration, as shown in Figure 6. 
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Table 5: Hong Kong Hydrogen Policy Framework

Policy / Legislation / Strategy Policy Goal Issuing & Implementing Department Pilot Project

Strategy of Hydrogen 
Development in Hong Kong

Outline four key strategies for H₂ 
development; position HK as a “super 
connector” & demonstration hub 
focusing on H₂ applications

EEB (Issuing & Leading 
implementation)
EMSD (Leading implementation)

Guides the Inter-departmental 
Working Group to advance pilot 
projects (e.g., HFC buses) and HRS 
network planning

Climate Action Plan 2050 Set the long-term pathway and targets 
for HK’s carbon neutrality, positioning 
H₂ as a potential key technology for 
deep decarbonisation

The Chief Executive / Government 
(Issuing)
EEB (Leading implementation)

Provides the top-level policy 
framework and long-term direction 
for R&D, demonstration, and 
application of H₂ and other new 
energy tech

Gas Safety (Amendment) 
Bill 2025

Amend the current Gas Safety 
Ordinance to include hydrogen under 
statutory regulation, providing the 
legal basis for local H₂ facilities

EEB, EMSD (Leading 
implementation)

Enable the compliant construction 
and safe operation of facilities like 
HRS and H₂ vehicle workshops.

Series of Technical 
Standards (e.g., Code of 
Practice for H₂ Vehicles)

Develop localised technical standards 
and safety guidelines covering 
vehicles, HRS, stationary systems, and 
risk assessment for safe H₂ adoption

EMSD (Issuing & Leading 
implementation)

Directly applied to all H₂ pilot 
projects (e.g., buses, HRS) to 
ensure design, construction, and 
ops comply with safety codes

Green Tech Fund & New 
Energy Transport Fund

Provide dedicated funding to support 
H₂ R&D projects (e.g., heavy-duty 
vehicles) and trials of new energy 
transport, de-risking early commercial 
application

EEB, ITIB (Issuing & Oversight) Funds trials of H₂ fuel cell heavy 
vehicles, H₂ R&D projects, and pilot 
H₂ buses to accelerate technology 
validation

Hong Kong Taxonomy for 
Sustainable Finance

Establish a local green finance 
taxonomy to guide capital towards 
eligible green activities, providing 
a clear framework for financing H₂ 
projects

FSTB, HKMA (Issuing & Leading 
implementation)

By including green/low-carbon H₂ 
projects in the taxonomy, guides 
financial institutions to provide 
financing for H₂ infrastructure and 
industry
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Table 6: Approved Projects Under the Working Group and Their Latest Status

Date approved Company Project Vehicle type Status

24 March, 2023 Citybus Try out a hydrogen refuelling facility at 
a bus depot of the company

Bus Launched November 
2023

Citybus Try out one hydrogen fuel cell double-
deck bus

Bus Started service 
February 2024

8 June, 2023 MTR Conduct a test run with a hydrogen 
fuelled light rail vehicle in Tuen Mun 
as a non-revenue train

Light rail vehicle Study completed in 
2024

Linde Try out the use of a hydrogen tube 
trailer to deliver hydrogen to a 
hydrogen fuelled light rail vehicle

Light rail vehicle

20 August, 2023 Citybus Setting up of a hydrogen refuelling 
facility at its bus depot in Chai Wan 
and the operation of five hydrogen 
fuel cell double-decker buses

Bus In progress 

22 March, 2024 Waihong Environmental Services 
Limited

Try out two hydrogen fuel cell refuse 
collection vehicles 

Refuse collection 
vehicle

In progress

Food and Environmental Hygiene 
Department

Try out three hydrogen fuel cell street 
washing vehicles on hire for street 
washing

Street washing vehicle In service June 2025

1 December, 2024 China State Construction 
Engineering, Hong Kong Nation-
Synergy International Hydrogen 
Power Technology, Sinopec

Try out a 19-seater HFC minibus and 
a 55-seater HFC coach for shuttling 
construction staff, and three HFC 
forklift trucks to be used at the 
construction site

Minibus, coach In progress

Kingroad Logistics, Allenbus 
Automotive Technology, Hong 
Kong Hydrogen Fuel Cell Company

Try out a HFC medium goods vehicle 
for cross-boundary transport

Goods vehicles In progress

Sinopec Test out a HFC light goods vehicle for 
transport application at its oil terminal 
in Tsing Yi

Goods vehicles In progress

25 April, 2025 International New Energy Industry 
Alliance, Wing Tat Cargo & 
Trading, H2 Powertrains, Ontime 
International Logistics

Try out 10 HFC goods vehicles for 
cross-boundary transport

Goods vehicles

Wilson Logistics Try out two HFC goods vehicles for 
cross-boundary transport

Goods vehicles In progress

Kam Wai Tourist Bus Try out two HFC coaches for local 
passenger services

Coaches In progress

China Travel Tours Transportation 
Services, Allenbus Automotive 
Technology, REFIRE Hong Kong

Try out two HFC coaches for cross-
boundary passenger services

Coaches In progress

Affluent Coach Services Test out two HFC coaches for local 
passenger services

Coaches In progress

9 September, 2025 Bibicar International Trade Display of 30 hydrogen fuel cell 
goods vehicles at a site in Yuen Long 
and the operation of such vehicles 
between the site and the Au Tau 
hydrogen refuelling station for test 
driving, hydrogen refuelling and sales 
purposes

Goods vehicles In progress

15 December, 2025 Sinopec Trial operation of two hydrogen fuel 
cell (HFC) commercial vehicles for 
the purpose of daily transportation of 
personnel and equipment

Goods and passenger 
vehicles

In progress

Figure 6: The Hydrogen Energy Policy and Technology Roadmap of Hong Kong
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2.3.2 Greater Bay Area
The Greater Bay Area (GBA) consists of Hong Kong SAR, 
Macau SAR, and nine municipalities in Guangdong Province 
(Guangzhou, Shenzhen, Zhuhai, Foshan, Huizhou, Dongguan, 
Zhongshan, Jiangmen, Zhaoqing). The cities’ unique 
advantages accelerate the development of the hydrogen 
energy ecosystem by enabling complementary specialisation 
focused on specific parts of the hydrogen supply chain as 
shown in Figure 7. For example, Shenzhen aims to produce 
key components such as fuel cells and hydrogen production 
equipment, Zhuhai generates industrial by-product hydrogen, 
Jiangmen houses a production facility capable of generating 
200 kilograms of hydrogen per day, Dongguan manufactures 
and conducts R&D on fuel cell components, while Guangzhou 
is an innovative R&D centre for hydrogen vehicles. Hong 
Kong SAR’s role as a green finance hub attracts funding 
for hydrogen projects, which supports Mainland hydrogen 
development.

As part of China, the GBA’s hydrogen transportation 
development is guided by national directives such as the 
New Energy Vehicle Industry Development Plan (2021-2035) 
and relevant policies under the 15th Five-Year Plan. Within 
the GBA, policies issued by the Guangdong Province further 
drive the growth of hydrogen vehicles. These include the 
Implementation Opinions on Accelerating the Promotion and 
Application of New Energy Vehicles issued in 2016, which 
subsidises the infrastructure for hydrogen vehicles, and the 
Opinions on Accelerating the Innovation and Development 
of New Energy Vehicle Industry published in 2018, which 
promotes hydrogen fuel cell (HFC) vehicles, hydrogen 
refuelling infrastructure, and increase the promotion and 
application of HFC vehicles. In 2022, 8 departments jointly 
issued the Action Plan for Accelerating the Construction of 
Fuel Cell Vehicle Demonstration City Clusters of Guangdong 
Province (2022-2025), which designate fuel cell vehicle 
demonstration city clusters.

Shenzhen, as a major city in Guangdong Province characterised 
by technological innovation, is committed to promoting the 
innovative development of the hydrogen energy industry 
and building a green and low-carbon industrial system. 
To actively construct a core city in Guangdong’s regional 
hydrogen energy demonstration network, the Development 
and Reform Commission of Shenzhen Municipality released 
the Shenzhen Hydrogen Energy Industry Innovation and 
Development Action Plan (2024-2025). Foshan, as one of the 
five hydrogen demonstration clusters in the Chinese Mainland, 
is a pioneer in hydrogen energy industry development in 
the Guangdong Province. The municipality is home to the 
world’s first commercially operated hydrogen-fuelled light rail 
vehicle and sets standards for hydrogen storage and refuelling 
facilities. The city also benefits from proximity to Hong Kong 
SAR and access to international financial flows. Furthermore, 
the Three-Year Action Plan for Promoting the Development 
of the Hydrogen Energy Industry in Nanhai District, Foshan 
City (2022-2025) designates Nanhai as the centre of hydrogen 
development in Foshan, enabling the district to establish an 
innovation cluster and demonstration zone for hydrogen and 
HFC vehicle applications.

Other cities in the GBA have also outlined local policy pathways 
and financial support to bolster the hydrogen economy. Under 
the Guangzhou Hydrogen Industry Development Plan (2019-
2030), Guangzhou aims to establish itself as a hydrogen 
energy operation centre in the GBA. Financial aid, such as 
RMB 20 million subsidises for innovation consortiums, and 
one-to-one support for manufacturing projects with total 
investment of RMB 1 billion or more, help realise this goal. 
Similarly, the Zhongshan Municipality has published the Action 
Plan for Promoting the High-quality Development of Hydrogen 
Energy Industry in Zhongshan Municipality (2024-2026), which 
aims to introduce at least 10 hydrogen projects by leveraging 
investment funds from Hong Kong SAR and Macau SAR, 
strengthening intercity connections and capital flow. Table 7 
summarises the framework and implementation path of the 
Greater Bay Area’s hydrogen energy policies.
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Figure 7: The Hydrogen Energy Policy and Technology Roadmap of Greater Bay Area
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Table 7: Greater Bay Area Hydrogen Policy Framework

Policy / Legislation / Strategy Policy Goal Issuing & Implementing Department Pilot Project

New Energy Vehicle Industry 
Development Plan (2021-
2035)

Set the mid-to-long-term blueprint for 
China's NEV industry (incl. FCVs)

The State Council (Issuing)
MIIT, NDRC (Leading implementation)
Local Gov. (Collaboration)

Guides the construction 
of national and GBA FCV 
demonstration city clusters, R&D, 
and market promotion

Action Plan for Accelerating 
FCV Demonstration City 
Clusters in Guangdong 
(2022-2025)

Promote the construction of FCV 
demonstration city clusters in 
Guangdong to accelerate tech 
maturity, cost reduction, and H₂ 
infrastructure via demo operations

Guangdong Provincial Departments 
(Issuing)
Provincial DRC, City DRCs (Leading 
implementation)

Launches scaled FCV 
demonstration and HRS network 
construction in key GBA cities

Three-Year Action Plan for H₂ 
Industry in Nanhai, Foshan 
(2022-2025)

Establish Nanhai District as the core 
hub for H₂ industry innovation and 
demonstration in Foshan and the 
GBA, building industrial clusters and 
application zones

Nanhai District DRC (Issuing & 
Leading implementation)
Foshan Municipal Gov. (Collaboration)

Builds H₂ innovation clusters; 
operates world's first commercial 
H₂ tram

Guangzhou H₂ Industry 
Development Plan (2019-
2030)

Build Guangzhou into a H₂ operation 
center and R&D hub in the GBA, 
focusing on H₂ vehicle R&D and key 
component manufacturing

Guangzhou Municipal DRC (Issuing & 
Leading implementation)

Provides subsidies (e.g., up to 
RMB 20M) to support innovation 
consortia and H₂ vehicle/
manufacturing projects

Zhongshan Action Plan for 
High-quality H₂ Industry Dev. 
(2024-2026)

Promote high-quality H₂ industry 
development in Zhongshan by 
leveraging HK/MO capital to introduce 
≥10 H₂ projects

Zhongshan Municipal DRC (Issuing & 
Leading implementation)

Uses HK/MO investment funds 
to attract H₂ projects and build a 
regional demo network core city

Shenzhen H₂ Industry 
Innovation & Dev. Action Plan 
(2024-2025)

Leverage Shenzhen's innovation 
strength to focus on R&D and 
manufacturing of core H₂ equipment 
(e.g., fuel cells, electrolyzers) and 
improve the industrial ecosystem

Shenzhen Municipal DRC (Issuing & 
Leading implementation)
Municipal S&T Dept., etc. 
(Collaboration)

Supports R&D and manufacturing 
projects for key components;  
Promotes innovative H₂ 
applications in transport and 
storage

Green Low-carbon Advanced 
Tech Demo Projects List 
(Batch 1)

Accelerate the demonstration of 
clean/low-carbon H₂ applications 
in industry, promoting advanced H₂ 
production and utilisation tech for 
sectoral decarbonisation

NDRC, NEA (Issuing)
Local Industry, Energy Depts. 
(Implementation)

Implements clean H₂ substitution 
demo projects in industrial 
sectors (e.g., chemicals, steel) to 
industrialise low-carbon H₂ tech

Guang-Zhan Hydrogen-
Energy Highway 
Demonstration Project

Build a H₂ corridor connecting 
Guangzhou and Zhanjiang for 
cross-regional, long-distance 
H₂ transportation and refueling 
infrastructure demonstration

Guangdong Provincial Depts. 
(Leading)
Gov. & Enterprises along the route 
(Implementation)

Constructs HRS along the 
highway and conducts long-
distance inter-city demo 
operations of H₂ fuel cell 
logistics vehicles and coaches

Foshan’s experience demonstrates how municipal-level 
coordination, industrial clustering, and state-owned enterprise 
participation can accelerate hydrogen deployment. The city’s 
approach combines dedicated hydrogen industrial parks, early 
investment in refuelling infrastructure, and close integration 
between vehicle deployment and fuel supply.

For Hong Kong SAR, the relevance of Foshan lies less in 
replicating production facilities, and more in leveraging its 
operational experience in refuelling station design, safety 
management, fleet deployment and cross-boundary logistics. 
This creates opportunities for knowledge transfer, joint pilots, 
and supply chain integration within the Greater Bay Area, while 
allowing Hong Kong SAR to focus on downstream applications, 
finance and standards.

2.4	 Overview of Green Taxonomy 
Methodology: EU and Singapore

2.4.1	 EU 
The European Commission established the core regulatory 
framework for hydrogen through the adoption of the EU 
Taxonomy Climate Delegated Act in 2021, supplemented by 
the Delegated Act on Renewable Fuels of Non-Biological Origin 
(RFNBOs) in 2023. In terms of methodology, the framework 
draws upon the ISO 14040/14044 Life Cycle Assessment 
standards to evaluate environmental impacts. It utilises the 
Ecoinvent database and specific default values provided in 
the delegated acts for footprint calculations. The system 
boundary is defined as “cradle-to-gate”, encompassing all 
upstream processes from raw material extraction to the 

output of hydrogen at the production facility gate. Regarding 
taxonomy certification, to qualify as a “green” activity aligned 
with the EU Taxonomy, hydrogen production must make 
a “substantial contribution” to climate change mitigation 
and adhere strictly to the “Do No Significant Harm” (DNSH) 
principle. This mandates strict “additionality” and “temporal 
correlation” criteria, requiring that electricity be sourced from 
newly installed renewable capacity matched to electrolysis 
consumption on an hourly basis. Regarding thresholds, the 
EU sets rigorous benchmarks: the life-cycle GHG emissions of 
renewable hydrogen must not exceed 3.384 kg CO2eq/kg H2, 
alongside specific technical temporal correlation requirements 
(e.g., hourly matching) to ensure direct linkage with renewable 
generation.

2.4.2 Singapore
The Monetary Authority of Singapore (MAS) established 
the regulatory framework for hydrogen by publishing the 
“Singapore-Asia Taxonomy for Sustainable Finance” in 2023. In 
terms of methodology, the taxonomy draws upon international 

GHG accounting standards (such as ISO 14064) and adapts 
them to the Asian context. The framework relies on recognised 
emission factor databases and requires verifiable data 
regarding the supply chain. The system boundary is defined 
as “well-to-gate”, covering emissions from the extraction of 
feedstocks (e.g., natural gas, renewable power generation) 
through to the production of hydrogen. Regarding taxonomy 
certification, Singapore implements a “Traffic Light System”. 
“Green” certification applies strictly to hydrogen produced 
via electrolysis using renewable energy. Conversely, low-
carbon hydrogen from natural gas reforming with Carbon 
Capture, Utilisation, and Storage is classified as “Amber/
Transition”, recognising it as an interim solution. Regarding 
thresholds, Singapore employs progressive benchmarks: 
“Green” hydrogen requires near-zero emissions intensity for 
upstream electricity. For “Transition” activities (e.g., blue 
hydrogen), specific thresholds require a carbon capture rate of 
greater than 90% or a direct emission intensity limit, ensuring 
only verified low-carbon alternatives are eligible.

Table 8: Overview of Green Taxonomy Comparisons

EU Taxonomy Singapore-Asia Taxonomy for Sustainable Finance

Released Year June 2020 December 2023

Organisation The European Commission The Monetary Authority of Singapore

Methodology Direct CO2 emissions from 
manufacturing of hydrogen8 

Lifecycle GHG assessment for hydrogen production includes cradle-
to-gate emissions, and transportation emissions to the site where a 
product will be used, unless it is instead converted into a carrier form 
before transportation.9

Thresholds for Green 
criteria for Manufacturing 
of hydrogen

≤ 3.384 kg CO₂eq/kg H₂ 2022: 3 kg CO2eq/kg H2
2030: 1.5 kg CO2eq/kg H2
2040: 0.6 kg CO2eq/kg H2
2050: 0 kg CO2eq/kg H2

2.5	 Cross-Case Synthesis: What Hong 
Kong SAR Can Take from International 
Experience

Across the Chinese Mainland, Japan, South Korea, the 
European Union, and Canada, hydrogen has been positioned 
as a targeted instrument within broader decarbonisation 
and industrial strategies rather than a universal substitute 
for electrification. In all jurisdictions, governments have 
made deliberate choices to prioritise hydrogen deployment 
in sectors where electrification faces technical, operational 

or economic constraints, particularly heavy duty transport, 
logistics, shipping and selected industrial applications.

This confirms that Hong Kong SAR should continue to 
treat hydrogen as a complementary solution rather than 
a competing alternative to electrification. Concentrating 
hydrogen deployment on public buses, freight vehicles, 
and selected marine uses enables policy effort and public 
resources to be directed where hydrogen delivers the highest 
system value, while maintaining electrification as the primary 
pathway for private cars and light-duty vehicles.
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Experience from the Chinese Mainland and the GBA shows 
that hydrogen deployment can be accelerated through strong 
state coordination, integration with industrial policy, and the 
aggregation of demand through demonstration clusters. 
Cities such as Foshan have advanced hydrogen adoption by 
aligning vehicle deployment, refuelling infrastructure, and 
local industrial participation under clear municipal leadership, 
supported by national policy signals.

While Hong Kong SAR does not replicate the Chinese 
Mainland’s production or industrial scale, it can leverage the 
GBA as a source of hydrogen supply, operational experience, 
and technology learning. This enables Hong Kong SAR to 
focus on downstream applications, cross boundary logistics, 
standards alignment, and finance, while benefiting from the 
momentum and scale effects generated within the GBA.

Across Japan, South Korea, and the European Union, strong 
institutional coordination and safety governance have 
been central to moving hydrogen from pilot projects to 
operational deployment. Consolidated regulatory oversight, 
clear assignment of safety responsibilities, and practitioner 
ready compliance guidance have reduced uncertainty for 
operators and supported public confidence, particularly in 
dense urban environments.

Given Hong Kong SAR’s compact urban form and high 
sensitivity to safety considerations, clear institutional 
ownership and coordinated regulatory processes are essential. 
Strengthening clarity around standards, approvals, and 
operational requirements will be critical to enabling hydrogen 
projects to progress efficiently from agreement in principle 
to sustained operation.

International experience also demonstrates the value of 
phased and pragmatic implementation pathways. Canada, 
the European Union, and the Chinese Mainland have all 
adopted approaches that enable low-carbon hydrogen to play a 
transitional role while progressively expanding green hydrogen 
as costs decline, infrastructure matures, and clean electricity 
availability increases. This sequencing has supported early 
market formation without locking in long term technological 
or carbon risks.

A phased approach anchored in pilot projects, operational 
learning, and gradual scaling aligns well with Hong Kong 
SAR’s cautious and evidence-based policy tradition. This 
enables risks to be managed, institutional capacity to be built, 

and policy settings to be adjusted over time as technology 
performance and cost trajectories become clearer.

Finally, all jurisdictions recognise that cost and investment 
risk remain key barriers to hydrogen adoption and that active 
public policy intervention is required to mobilise private 
capital. Fleet-based deployment, public sector leadership, 
and targeted financial and market mechanisms have been 
used to aggregate demand, reduce uncertainty, and crowd in 
investment. The Chinese Mainland has complemented these 
measures with industrial policy support, while the European 
Union and Canada have relied more heavily on fiscal and 
market-based instruments.

By using public transport fleets or stationary power generation 
to anchor early demand, aligning hydrogen projects with 
sustainable finance frameworks, and positioning itself as 
a platform for certification, standards, and cross boundary 
coordination, Hong Kong SAR can lower entry barriers for 
investment and accelerate hydrogen deployment in transport 
applications without relying on large-scale domestic 
production.

Taken together, international and Mainland experience 
suggests that Hong Kong SAR’s hydrogen pathway should 
remain focused, coordinated, and delivery-oriented. By clearly 
defining priority use cases, leveraging the GBA for supply and 
learning, strengthening institutional and safety governance, 
adopting a phased implementation strategy, and mobilising 
finance through its role as a regional connector, Hong Kong 
SAR can translate global and national lessons into a hydrogen 
deployment model that is both ambitious and well-suited to 
its compact urban and regional context.

For Hong Kong SAR, translating these lessons into practice 
requires moving beyond qualitative policy discussion to a 
quantitative assessment of how different hydrogen pathways 
could evolve over time under local conditions. Given the 
city’s compact urban form, reliance on imported energy, 
integration with the GBA, and focus on transport applications, 
it is essential to understand how hydrogen demand, supply 
configurations, emissions, and costs may change under 
different development trajectories.

Against this backdrop, the following section develops a 
forward-looking assessment of hydrogen development in 
Hong Kong SAR. By applying science-based life cycle analysis 
and scenario modelling, the analysis examines how alternative 

2.	 Hydrogen Insights 2023 (2023), Hydrogen Council, McKinsey & Company.  
Retrieved at https://hydrogencouncil.com/wp-content/uploads/2023/05/Hydrogen-Insights-2023.pdf

3.	 Szablowski, L., Wojcik, M., & Dybinski, O. (2025). Review of steam methane reforming as a method of hydrogen production. 
Energy (Oxford), 316, Article 134540. 

4.	 https://www.hfienergy.com/SMRANDCCS.asp

5.	 Shahzad, S., Alrumayh, O., Almutairi, A., & Altamimi, A. (2026). Green hydrogen: A review of technological innovations, economic 
viability, and global prospects. Renewable & Sustainable Energy Reviews, 225, Article 116162. 

6.	 Hydrogen Economy Roadmap of Korea (2019), Ministry of Trade, Industry and Energy (MOTIE).  
Retrieved at https://docs.wixstatic.com/ugd/45185a_551e67dca75340569e68e37eea18f28e.pdf

7.	 A hydrogen strategy for a climate-neutral Europe (2020), European Commission.  
Retrieved at https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0301

8.	 Developing Sustainable Finance Definitions and Taxonomies (2020). OECD. Retrieved at: https://www.oecd.org/content/dam/
oecd/en/publications/reports/2020/10/developing-sustainable-finance-definitions-and-taxonomies_e2b5148f/134a2dbe-en.
pdf.

9.	 Singapore-Asia Taxonomy for Sustainable Finance (2023). Monetary Authority of Singapore. Retrieved at: https://www.mas.gov.
sg/-/media/mas-media-library/development/sustainable-finance/singaporeasia-taxonomy-updated.pdf 

assumptions regarding production pathways, transport 
modes, import ratios, and vehicle uptake could influence GHG 
emissions and system costs. This provides an evidence base 
to support informed policy choices, prioritisation of use cases, 
and the design of a phased hydrogen deployment pathway 
that is both ambitious and practicable for Hong Kong SAR.

2.6	 Forecasting Future Hydrogen 
Development

Nations worldwide are embracing hydrogen in their future 
energy mix as a zero-carbon alternative to today’s fossil 
fuels. However, given the range of emissions associated with 
hydrogen production, jurisdictions must be prudent in building 
infrastructure to support the development of low-carbon 
hydrogen. Simultaneously, economically friendly hydrogen 
enables its widespread adoption. 

This report quantifies the environmental impact of hydrogen-
powered vehicles in Hong Kong, from raw material acquisition 
through end-of-life disposition, alongside assessing 
associated costs. We first develop a Future Technology 
Transformation (FTT) model for cost estimation, creating 
a localised hydrogen module that covers the full hydrogen 
value chain, from production, transport, refuelling, and end 
uses such as energy storage and mobility. Simultaneously, 
we use a Technology Delivery System (TDS) to investigate 
the technological, institutional and social system related to 
hydrogen supply delivery. The results of the FTT and TDS 
were used to inform the life cycle assessment (LCA) scenario 
development, which then provided estimates of environmental 
and economic outcomes.
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3.	Life Cycle Assessment and Life Cycle Cost  
	 Methodology and Scenario Setting

3.1	 System Boundary Definition
The project has developed a FTT model and a TDS. A 
localised hydrogen module has been established to fully 
represent the entire hydrogen value chain, including 
production, conditioning/conversion, transportation, and 
end-use applications such as energy storage and mobility. 
Additionally, technological, institutional, and social systems 
related to hydrogen supply have been investigated. The costs 
and benefits of different hydrogen transportation and storage 
technologies were analysed, and policy recommendations 
were provided to enhance the Green Tech Fund and the New 
Energy Transport Fund.

LCA is a widely recognised tool for evaluating the environmental 
impacts of a product, process, or service. We conducted a 
prospective LCA integrated with scenario analysis for the 
hydrogen supply chain, adhering to the procedures outlined 
in ISO 14040 and ISO 14044 using Simapro v9.5.0.

The “cradle-to-gate” (“well-to-wheel”) system boundary of the 
hydrogen supply chain is illustrated in Figure 8. The analysis 
encompasses not only the foreground system covering 
hydrogen production, conditioning/conversion, transportation, 
and utilisation, but also incorporates background systems 
involving upstream material and energy inputs required for 
electrolyser construction, operation, and renewable electricity 
generation.

Notably, the system boundary defined in this study aligns 
with the framework of the EU Taxonomy. Consequently, the 
calculation methodology and results presented herein offer 
valuable reference points for the Taxonomy.

Three technological pathways—green hydrogen, blue 
hydrogen, and grey hydrogen—are considered during the 
production phase. The transportation phase consists of two 
sub-processes: conversion and delivery. The conversion 
step varies significantly depending on the hydrogen storage 
medium used. Drawing primarily on the methodology 
established by De Kleijne et al. (2024), transportation modes 
are categorised into six types based on storage medium and 
conveyance means, including gaseous hydrogen delivery via 
tube trailers and pipelines, liquid hydrogen via trailers and 
ships, and ammonia via trailers and maritime transport10.

To explicitly compare the GHG emissions intensity for each 
stage using different technologies and configurations, the 
functional unit adopted in this project is 1 kg of hydrogen 
supplied to the end-user. This functional unit encompasses 
the following processes: (1) hydrogen production via various 
technological pathways; (2) hydrogen conditioning or 
conversion, including liquefaction or carrier synthesis; and 
(3) hydrogen transportation using different modes of delivery.

Figure 8: System Boundary
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3.2 Scenario Setting
The GHG emissions of the hydrogen supply chain are 
determined jointly by the supply and demand sides. Under the 
carbon neutrality target, future socioeconomic development 
pathways are expected to undergo significant shifts, which 
may profoundly influence both hydrogen demand and the 
environmental performance of hydrogen supply processes. It 
is therefore essential to establish scenarios for key parameters 
on both the supply and demand sides to simulate the GHG 
emissions of the hydrogen supply chain and assess the 
potential for GHG mitigation through the integration of 
hydrogen into the transportation sector.

On the supply side, we primarily projected the GHG emissions 
intensities associated with different production pathways, 
conditioning/conversion and transportation modes, as well 
as the evolution of the grid electricity mix. By accounting for 
the share of each transportation mode and conditioning/
conversion technology, we estimated the GHG emissions 
intensity of hydrogen transport and condition/conversion. All 
these parameters were treated as technology options. We then 
determined the quantity of hydrogen produced, conditioned/
converted, and transported to meet the hydrogen demand of 
Hong Kong SAR’s transport sector based on assumptions 
regarding hydrogen leakage rates and import ratios—factors 
closely tied to strategic choices made by the Hong Kong SAR 
Government and industry. The GHG emissions for each stage 
were calculated by multiplying the projected stage-specific 
hydrogen quantity by the corresponding GHG emissions 
intensity. The total GHG emissions of the hydrogen supply 
chain integrated with Hong Kong SAR’s transport sector were 
derived by aggregating emissions across all stages.

On the demand side, we employed a stock-and-flow-driven 
material flow analysis model to project the societal stock of 
FCVs based on fleet size and the market penetration share 
of different FCV models. The projected fleet size was derived 
from Energy Policy Simulator, a dynamic scenario analysis 
tool co-developed by Civic Exchange, which estimated 
values based on population projections from the Hong Kong 
Population Projections 2022–2046 report11 and per capita 
vehicle ownership. The sales share of FCVs was derived from 
data in both IEA reports12,13 and Civic Exchange reports14. 
Subsequently, the estimated FCV stock was multiplied by 
vehicle load capacity and annual travel distance to simulate 
the annual new freight distance for each vehicle type. Key 
parameters such as average vehicle loading, annual distance 
travelled by vehicle type, and hydrogen and gasoline fuel 
economy were also sourced from the Energy Policy Simulator. 
Finally, this value was divided by the hydrogen fuel economy 
and a conversion factor from British thermal units to kilograms 
to forecast hydrogen demand.

To clarify variations in the carbon emissions of the hydrogen 
supply side, we used the 2023 scenario as the baseline and 
established scenario combinations for the years 2030, 2035, 
and 2050. These include a Business-as-Usual (BAU) scenario, 
along with three alternative scenarios: “Energy Mix (S1)”, 
“Transport Mode (S2)”, and “Import Ratio (S3)”. It is assumed 
that the share of grey hydrogen will gradually decrease over 
time, while that of green hydrogen will increase, reaching 100% 
green hydrogen by 2050. Scenarios S1, S2, and S3 respectively 
reflect changes in the energy mix, transportation modes, and 
import ratios. Detailed descriptions of the scenario settings 
are provided in Table 9 and Figure 9.

Table 9: Supply-Side Scenario Settings Overview

Scenarios BAU S1 Energy mix S2 Transport mode S3 Import ratio

2023 
(baseline)

60% grey H2; 20% blue H2; 20% green H2
Coal: 31%; Natural Gas: 14%; Renewable Energy: 22%; Nuclear Energy: 7%; others: 26%
100% of gaseous H2 transported by trailer
100% imported from the GBA

2030 50% grey H2; 25% blue 
H2; 25% green H2

Coal: 25%; Natural Gas: 18%; 
Renewable Energy: 26%; Nuclear 
Energy: 10%; others: 21%

100% of gaseous H2 transported 
by trailer

100% imported 
from the GBA

2035 20% grey H2; 40% blue 
H2; 40% green H2

Coal: 15%; Natural Gas: 15%; 
Renewable Energy: 40%; Nuclear 
Energy: 15%; others: 15%

Gaseous H2: 50%, Liquid H2: 
50%, same share for trailer, 
pipeline, and shipping

5% produced in 
Hong Kong

2050 100% green H2 Coal: 5%; Natural Gas: 10%; 
Renewable Energy: 60%; Nuclear 
Energy: 15%; others: 10%

Gaseous H2: 40%, Liquid H2: 
50%, Ammonia: 10%, same share 
for trailer, pipeline, and shipping

10% produced in 
Hong Kong
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Figure 9: Supply-Side Scenario Settings Overview
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On the demand side, we estimated the hydrogen requirements 
for 10 application types—Passenger_LDVs, Passenger_
HDVs, Passenger_aircraft, Passenger_hydrogen machines, 
Passenger_ships, Freight_LDVs, Freight_HDVs, Freight_
aircraft, Freight_hydrogen machines, and Freight_ships—by 

Table 10: Demand-Side Scenario Settings Overview

Fleet size Sale share of FCV

Passenger transport Freight transport Passenger transport Freight transport

2023 
(baseline)

LDVs:581881; HDVs:21725; 
Aircraft:0; 
Hydrogen machine:0; 
Ships:19206; 

LDVs:75204; 
HDVs:44391; 
Aircraft:0; 
Hydrogen machine:2171; 
Ships:1814

LDVs:0.02%; HDVs:0.06%; 
Aircraft:0.03%; Hydrogen 
machine:0.00%; Ships:0.01%;

LDVs:0.02%; HDVs:0.06%; 
Aircraft:0.03%; Hydrogen 
machine:0.01%; Ships:0.01%

2030 LDVs:676789; HDVs:20845; 
Aircraft:0; 
Hydrogen machine:0; 
Ships:19866; 

LDVs:76329; 
HDVs:44395; Aircraft:0; 
Hydrogen machine:2171;
Ships:1756

LDVs:0.71%; HDVs:1.78%; 
Aircraft:0.88%; Hydrogen 
machine:0.00%; Ships:0.45%;

LDVs:0.71%; HDVs:1.78%; 
Aircraft:0.88%; Hydrogen 
machine:0.45%; Ships:0.45%

2035 LDVs:714655; HDVs:21287; 
Aircraft:0; 
Hydrogen machine:0; 
Ships:20187; 

LDVs:80044; 
HDVs:47000; Aircraft:0; 
Hydrogen machine:2171; 
Ships:1756

LDVs:5.66%; HDVs:14.16%; 
Aircraft:6.98%; Hydrogen 
machine:0.00%; Ships:3.59%;

LDVs:5.66%; HDVs:14.16%; 
Aircraft:6.98%; Hydrogen 
machine:3.59%; Ships:3.59%

2050 LDVs:822060; HDVs:20752; 
Aircraft:0; 
Hydrogen machine:0; 
Ships:20754; 

LDVs:87120; 
HDVs:51280; Hydrogen 
machine:2171;
Aircraft:35; Ships:1756

LDVs:15.00%; HDVs:37.50%; 
Aircraft:18.50%; Hydrogen 
machine:0.00%; Ships:9.50%;

LDVs:15.00%; HDVs:37.50%; 
Aircraft:18.50%; Hydrogen 
machine:9.50%; Ships:9.50%

analysing their fleet sizes and FCV sales shares in 2023, 
2030, 2035, and 2050. This analysis aims to clarify the GHG 
emissions intensity from the demand side. Detailed scenario 
assumptions are provided in Table 10.

The scenario analysis developed in this section demonstrates 
that the GHG performance of hydrogen in Hong Kong SAR 
is determined by a combination of production pathways, 
electricity mix, transport configuration, and demand uptake, 
rather than by any single technological choice. Under 
current conditions, hydrogen supplied through grey and blue 
production pathways continues to exhibit relatively high life 
cycle emissions, while green hydrogen offers progressively 
lower emissions as the electricity mix decarbonises and 
electrolyser performance improves over time. This confirms 
that hydrogen’s climate value is highly sensitive to upstream 
energy and technology assumptions.

This finding reinforces the need for Hong Kong SAR to treat 
hydrogen deployment and power sector decarbonisation as 
interlinked policy challenges. Without continued improvement 
in electricity carbon intensity, the emissions benefits of green 
hydrogen remain constrained. The hydrogen strategy, therefore 
needs to be aligned with broader electricity and clean energy 
planning rather than pursued in isolation.

The analysis also shows that production phase emissions 
dominate the life cycle GHG profile of hydrogen, while 
emissions associated with transportation and distribution 
are comparatively smaller, though not negligible. Variations 
in transport modes and import configurations influence total 
emissions, but these effects are secondary to the choice of 
production pathway and electricity mix.

From a policy perspective, this suggests that early decision- 
making should prioritise access to low-carbon hydrogen 
supply and cleaner electricity sources rather than focusing 
prematurely on optimising transport logistics. Leveraging 

the GBA as a transitional supply source, while progressively 
increasing the share of low-carbon and green hydrogen, is 
likely to deliver greater emissions benefits than marginal 
adjustments in delivery modes.

On the demand side, the scenario results indicate that 
hydrogen demand grows rapidly with increased uptake of 
fuel cell vehicles, particularly in the heavy-duty and maritime 
segments. As deployment scales, total system emissions 
increase in absolute terms, even as emissions intensity 
declines. This highlights the importance of managing the 
pace and sequencing of hydrogen adoption to ensure that 
growth in demand is matched by improvements in supply 
carbon intensity.

This underscores the importance of phased deployment 
and demand prioritisation. Anchoring early hydrogen use 
in public fleets and controlled applications enables more 
effective management of emissions performance, costs, and 
operational risks before wider adoption occurs.

Taken together, the science-based scenario analysis provides 
a quantitative foundation for policy decision-making. It shows 
that hydrogen can contribute meaningfully to the transport 
decarbonisation of Hong Kong SAR if deployed selectively, 
supplied through progressively cleaner pathways, and aligned 
with broader energy system transitions. These insights inform 
the subsequent assessment of emissions outcomes and costs 
and support the design of a pragmatic and evidence-based 
hydrogen deployment pathway for Hong Kong SAR.

10.	 De Kleijne, K., Huijbregts, M. A., Knobloch, F., van Zelm, R., Hilbers, J. P., de Coninck, H., & Hanssen, S. V. (2024). Worldwide 
greenhouse gas emissions of green hydrogen production and transport. Nature Energy, 9(9), 1139-1152.

11.	 Hong Kong Population Projections 2022-2046 (2023), The Government of the Hong Kong Special Administrative Region. Retrieved 
at https://www.censtatd.gov.hk/en/data/stat_report/product/B1120015/att/B1120015092023XXXXB01.pdf.

12.	 Share of electric and fuel-cell vehicles in total cars and light trucks sales in the Sustainable Development Scenario and Net Zero 
Emissions by 2050 case, 2019-2030 (2020), IEA. Retrieved at https://www.iea.org/data-and-statistics/charts/share-of-electric-and-
fuel-cell-vehicles-in-total-cars-and-light-trucks-sales-in-the-sustainable-development-scenario-and-net-zero-emissions-by-2050-
case-2019-2030.

13.	 Net Zero Roadmap: A Global Pathway to Keep the 1.5 °C Goal in Reach (2023), IEA. Retrieved at https://iea.blob.core.windows.net/
assets/8ad619b9-17aa-473d-8a2f-4b90846f5c19/NetZeroRoadmap_AGlobalPathwaytoKeepthe1.5CGoalinReach-2023Update.pdf.

14.	 Decarbonising Hong Kong’s Roads: Pathways Towards A Net-Zero Road Transport System (2023), Civic-Exchange.  
Retrieved at https://civic-exchange.org/wp-content/uploads/2022/10/HK-transport-report_-Final.pdf.
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4.	LCA Results of Hydrogen Supply Chain

4.1	 GHG Emissions of Different Hydrogen 
Production Technologies

Our results indicate that during the hydrogen production 
phase, grey hydrogen produced via SMR exhibits the highest 
GHG emissions, ranging from 12.29 to 12.34 kg CO₂eq/kg 
H₂. In contrast, blue hydrogen derived from SMR equipped 
with CCS technology results in emissions ranging from 5.33 
to 6.27 kg CO₂eq/kg H₂, under the assumption that 90% of 
direct CO₂ emissions during SMR operation are captured. 
Green hydrogen emissions vary significantly depending on 
the type of electrolyser. Green hydrogen produced via alkaline 
electrolysers (AEL) ranges from 4.21 to 7.86 kg CO₂eq/kg 
H₂; green hydrogen from proton exchange membrane (PEM) 
electrolysers ranges from 4.16 to 7.41 kg CO₂eq/kg H₂; green 
hydrogen from Solid Oxide Electrolyser Cells (SOE) ranges 
from 2.34 to 4.80 kg CO₂eq/kg H₂; and green hydrogen from 
Anion Exchange Membrane (AEM) electrolysers ranges from 
3.20 to 6.75 kg CO₂eq/kg H₂.

For the transportation phase, the assumed route spans 
approximately 114.65 km by road, connecting major hydrogen 
production facilities in Foshan, Guangzhou, Dongguan, and 
Shenzhen to the hydrogen refuelling station in Yuen Long, 
Hong Kong. The currently dominant transportation method—
gaseous hydrogen delivery via tube trailers—generates 
emissions ranging from 0.18 to 0.31 kg CO₂eq/kg H₂, a value 
largely driven by compression-related emissions during trailer 
transport. 

Total emission ranges for grey, blue, and green hydrogen are 
13.72 to 14.53 kg CO₂eq/kg H₂, 6.76 to 8.46 kg CO₂eq/kg H₂, 
and 3.77 to 10.05 kg CO₂eq/kg H₂, respectively. The overall 
emissions from the grey hydrogen supply chain substantially 
exceed those of both blue and green hydrogen. It is noteworthy 
that green hydrogen does not yet demonstrate a decisive 
carbon reduction advantage compared to blue hydrogen, 
largely due to the considerable CO₂ emissions generated 
during the manufacturing of electrolysers.

Figure 10: GHG Emissions of Different Hydrogen Production Technologies

4.2	 GHG Emissions of Different Scenarios
Based on the scenario combinations established in Section 
3.2, we calculated the total GHG emissions of the hydrogen 
supply chain under varying technical parameters for the years 
2023, 2030, 2035, and 2050. As illustrated in Figure 11, GHG 
emissions decrease annually with the increasing proportion 
of green hydrogen. Under the BAU scenario, CO₂ emissions 
decline from 12.03 kg in 2023 to 11.20 kg in 2030, further 
decreasing to 9.20 kg in 2035, and ultimately reaching 6.74 
kg by 2050.

From a technical perspective, the decarbonisation of the 
energy structure contributes most significantly to emission 
reductions in the hydrogen supply chain. Under the scenario 
of progressively cleaner electricity, CO₂ emissions from the 
hydrogen supply chain decrease from 10.82 kg in 2030 to 8.44 
kg in 2035 and further to 5.34 kg in 2050. In contrast, changes 
in transportation modes lead to only marginal reductions in 
carbon emissions and may even result in increased emissions. 
This is primarily due to the substantial emissions generated 
during the liquefaction, storage, and loading stages of liquid 
hydrogen transportation, which exhibit significantly higher 
emission intensities compared to gaseous hydrogen transport.

On average, GHG emissions during hydrogen production 
exceed those in the distribution phase, while the transportation 
stage demonstrates the lowest emissions intensity. However, 
the selection of different production technologies, transport 
modes, and distribution methods can lead to considerable 
variations in overall GHG emissions. Taken together, the 
scenario analysis suggests that decarbonisation of the 
electricity mix and reductions in electrolyser costs are the most 
influential levers for reducing life-cycle emissions and costs 
of hydrogen supply. Changes in transport modes and import 
configurations, while important for system optimisation, play 
a secondary role in overall emissions reduction.

From a policy perspective, hybrid pathways that combine near-
term use of low-carbon hydrogen with progressive expansion 
of green hydrogen supply are likely to offer the most practical 
balance between emissions reduction, cost containment, 
and implementation readiness. Our analysis provides critical 
insights into the trade-offs among combinations of technical 
and strategic choices related to production, transportation, 
and distribution, thereby establishing a foundation for 
subsequent predictions of hydrogen supply chain emissions 
and assessments of emission reduction potential.

Figure 11: GHG Emissions of Different Scenarios
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4.3	 Total GHG Emissions Projection
Given that hydrogen demand is driven by the FCV fleet, we 
initially estimated the in-use FCV stock in Hong Kong SAR 
based on the projected FCV sales share and vehicle lifespan 
scenarios for the target years. By further incorporating 
hydrogen fuel economy, we forecast the hydrogen demand 
of Hong Kong SAR’s transport sector in those years. Using 
a LCA model and supply-side scenarios, we calculated the 
total GHG emissions from the hydrogen supply chain and the 
transport sector in Hong Kong SAR—both by phase and by 
vehicle type—for 2023, 2030, 2035, and 2050.

Under the BAU scenario, the projected GHG emissions from 
the hydrogen supply chain increase from 3.33 kt in 2023 to 
98.90 kt in 2030, to 627.16 kt in 2035, and reach 1,105.28 kt 
by 2050. The dominant vehicle types are passenger light-duty 
vehicles (Passenger_LDVs) and passenger ships, followed by 

passenger heavy-duty vehicles (Passenger_HDVs) and freight 
ships. This distribution is largely influenced by Hong Kong 
SAR’s hydrogen energy strategy and transportation policies.
To assess the carbon emission reduction benefits under 
different scenarios, we assumed that the technical level on 
the supply side remained unchanged while only the hydrogen 
demand on the demand side varied. The resulting baseline 
values for 2030, 2035, and 2050 were 106.21 kt, 819.76 kt, 
and 2,055.08 kt, respectively. As shown in Figure 12, Scenario 
S1 achieved the highest emission reduction in all three target 
years, with reductions of 10.63 kt in 2030, 244.70 kt in 2035, 
and 1,142.79 kt in 2050. Further, as hydrogen demand on 
the demand side increased, the emission reduction benefits 
became more pronounced. Under the 2050 S1 scenario, the 
reduction rate reached 55.61%. These results demonstrate 
that simultaneously advancing electrolysis technology and 
increasing the share of clean energy can most effectively 
achieve emission reductions in the hydrogen supply chain.

Figure 12: Total GHG Emissions Projection
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The GHG emissions analysis shows that the carbon 
performance of hydrogen in Hong Kong SAR varies 
significantly across production pathways and improves 
progressively over time as the energy system decarbonises. 
Grey hydrogen exhibits the highest life cycle emissions, 
while blue hydrogen offers a partial reduction but remains 
carbon-intensive due to residual emissions and the energy 
requirements of carbon capture. Green hydrogen achieves 
the lowest emissions intensity in the long term, although 
its near-term advantage over blue hydrogen is constrained 
by the current carbon footprint of electricity generation and 
electrolyser manufacturing.

This confirms that hydrogen should not be treated as inherently 
low-carbon by default. The climate value of hydrogen depends 
on how it is produced and supplied. Policy frameworks 
therefore need to distinguish between hydrogen pathways 
based on life cycle emissions performance, rather than relying 
on nominal classifications alone.

The analysis further demonstrates that emissions from 
hydrogen production dominate the overall supply chain 
footprint, while emissions from transportation and distribution 
are comparatively smaller. Although changes in delivery 
modes and import configurations can influence emissions 
outcomes, these effects are secondary to improvements in 
production technology and electricity carbon intensity.

From a policy prioritisation perspective, the greatest 
emissions reductions will be achieved by securing access to 
lower-carbon hydrogen supply and accelerating power sector 

decarbonisation, rather than focusing primarily on optimising 
transport logistics. This supports a strategy that leverages 
cleaner supply sources in the GBA in the near term, alongside 
longer-term efforts to expand green hydrogen availability.

At the system level, the projections indicate that total GHG 
emissions from the hydrogen supply chain increase as 
hydrogen adoption scales, even as emissions intensity per 
unit of hydrogen declines. This reflects the rapid growth in 
hydrogen demand associated with FCV uptake, particularly 
in heavy-duty transport and maritime segments.

This highlights the importance of managing the pace and 
sequencing of hydrogen deployment. Early adoption should 
prioritise applications with high utilisation and clear emissions 
benefits, supported by continuous improvement in supply 
carbon intensity, to ensure that absolute emissions growth 
does not undermine broader climate objectives.

Overall, the GHG emissions analysis indicates that hydrogen 
can contribute meaningfully to transport decarbonisation in 
Hong Kong SAR if deployment is selective, supply pathways 
are progressively decarbonised, and hydrogen policy is closely 
aligned with electricity and energy system planning. These 
findings provide a critical evidence base for evaluating the 
economic implications of hydrogen deployment and for 
designing policy measures that balance emissions reduction, 
system cost, and implementation feasibility in subsequent 
sections.

LCA Results of Hydrogen Supply Chain
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5. LCC Results of Hydrogen Supply Chain

5.1	 Levelised Cost of Different Hydrogen 
Production Technologies

Building on the life cycle inventory established in the 
aforementioned LCA study, we also evaluated the life cycle 
costs (LCC) of the hydrogen supply chain. In the hydrogen 
production phase, green hydrogen had the highest levelised 
cost at 45.90 HKD/kg H₂, followed by blue hydrogen at 43.41 
HKD/kg H₂, while grey hydrogen had the lowest economic cost 
at 29.30 HKD/kg H₂. Compared to the production phase, the 
levelised cost in the transportation phase was lower, at 7.86 
HKD/kg H₂, while the Conditioning/Conversion phase had the 
lowest cost, at 7.78 HKD/kg H₂.

The total levelised costs for grey, blue, and green hydrogen 
across the entire supply chain were 44.94 HKD/kg H₂,  
59.05 HKD/kg H₂, and 61.54 HKD/kg H₂, respectively. The 
total cost of the green hydrogen supply chain is the highest, 
primarily due to the substantially higher capital expenditure 
(CAPEX) and operational expenditure (OPEX) of electrolysers 
compared to the other two hydrogen production methods. Blue 
hydrogen also exhibits a high total cost, only 2.49 HKD/kg H₂ 
lower than that of green hydrogen, which is mainly attributable 
to the extremely high CAPEX and OPEX associated with CCS 
equipment. In terms of the ratio between CAPEX and OPEX, 
both grey and blue hydrogen have higher OPEX than CAPEX, 
with OPEX accounting for approximately 51% to 57% of the 
total cost. In contrast, CAPEX constitutes 71% of the total 
cost for green hydrogen, primarily driven by renewable energy 
generation and the manufacturing of electrolysers.

Figure 13: Levelised Cost of Different Hydrogen Production Technologies
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Figure 14: Cost Ratio of Different Hydrogen Production Technologies

5.2 Levelised Cost of Different Scenarios
Based on the scenario combinations defined in Section 
3.2, the levelised cost of the hydrogen supply chain was 
calculated for the years 2023, 2030, 2035, and 2050 under 
varying technical parameters. As illustrated in Figure 15, the 
levelised cost increases annually with the growing share of 
green hydrogen. Under the BAU scenario, the supply chain 
cost rises from 51.08 HKD/kg H₂ in 2023 to 56.43 HKD/kg H₂ 
in 2030, further increasing to 63.33 HKD/kg H₂ in 2035, and 
reaching 92.04 HKD/kg H₂ by 2050. The sharp increase in 
2050 is primarily because SOE and AEM electrolysers have not 
yet achieved large-scale commercial deployment, resulting in 
significantly higher manufacturing costs compared to AEL and 

PEM electrolysers, despite their substantially greater carbon 
reduction benefits. With technological advancements, the 
large-scale adoption of SOE and AEM technologies is expected 
to reduce their costs, thereby better balancing environmental 
impact and economic performance.

Overall, the production phase constitutes the largest portion 
of the total cost, accounting for 69% to 84%, significantly 
exceeding the transportation phase, while the conditioning/
conversion phase remains the least costly. The primary 
approach to reducing the life cycle cost of the hydrogen 
supply chain lies in lowering the CAPEX and OPEX associated 
with electrolysers and renewable power generation.

Figure 15: Levelised Cost of Different Hydrogen Production Technologies
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5.3 Total Levelised Cost Projection
As shown in Figure 16, the total cost of hydrogen-based 
transportation in Hong Kong SAR is projected to rise 
significantly with the adoption and expansion of hydrogen-
powered vehicles. Under the BAU scenario, the life cycle cost 
of the hydrogen supply chain increases from 14.13 million 
HKD/kg H₂ in 2023 to 498.27 million HKD/kg H₂ in 2030, further 
rising to 4,315.89 million HKD/kg H₂ in 2035, and reaching 
15,725.77 million HKD/kg H₂ by 2050.

Although hydrogen energy transportation holds considerable 
potential for reducing environmental impacts, the persistently 
high cost of green hydrogen remains the most significant 
challenge. Particularly in 2050, when more environmentally 
friendly SOE and AEM electrolysers are adopted, the life 
cycle cost reaches 16,302.76 million HKD/kg H₂, which is 
86.81% higher than the 2050 baseline. This result indicates 
that hydrogen-based transportation could overcome its 
economic limitations through reductions in electrolyser costs 
and renewable energy generation expenses.

Figure 16: Total Levelised Cost of FCV Stock
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The cost analysis shows that hydrogen remains a relatively 
high-cost energy carrier across all production pathways, with 
green hydrogen exhibiting the highest life cycle cost under 
current assumptions. Production costs dominate the overall 
cost structure, driven primarily by the capital and operating 
expenses of electrolysers and the cost of clean electricity. 
In contrast, transportation and distribution costs account for 
a smaller share of total system cost, even when hydrogen is 
imported from the GBA.

This indicates that the affordability of hydrogen in Hong 
Kong SAR will be shaped primarily by upstream cost drivers 
rather than local delivery logistics. Policy efforts that focus 
on reducing production costs and securing access to lower- 
cost low-carbon hydrogen supply are therefore likely to have 
a greater impact than attempts to optimise downstream 
transport configurations alone.

The scenario results further demonstrate that reductions in 
electrolyser costs and improvements in renewable electricity 
availability have the greatest potential to lower hydrogen costs 
over time. As these cost drivers improve, the gap between 
green hydrogen and fossil-based alternatives narrows 
substantially, particularly in the longer term. However, in the 
near term, hydrogen-based transport remains more expensive 
than conventional options without policy support.

This highlights the importance of adopting a phased 
deployment strategy that recognises near-term cost 
constraints while preparing for longer-term cost convergence. 

Early hydrogen adoption should therefore be concentrated in 
applications where public value justifies higher costs, such 
as public transport, cross boundary logistics, and strategic 
demonstration projects.

At the system level, total hydrogen-related expenditure rises 
rapidly as hydrogen adoption scales, reflecting growth in FCV 
stock and associated fuel demand. This underscores the 
importance of managing the pace of deployment and aligning 
demand growth with improvements in cost performance.

From a public finance and policy perspective, careful 
sequencing is essential to avoid excessive cost exposure 
in the early stages of deployment. Aggregating demand 
through fleet-based applications and using targeted financial 
instruments can help control costs while enabling learning 
and scale effects.

Overall, the cost analysis indicates that hydrogen deployment 
in Hong Kong SAR will require active policy intervention in 
the near to medium term. Public sector leadership, demand 
aggregation, and alignment with sustainable finance 
frameworks will be critical to reducing investment risk and 
enabling gradual cost reduction. These insights provide an 
essential foundation for the policy recommendations that 
follow, which focus on how Hong Kong SAR can balance cost, 
emissions performance, and implementation feasibility in 
advancing hydrogen as part of its transport decarbonisation 
strategy.

LCC Results of Hydrogen Supply Chain
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6.	Strategic Recommendations: Strengthening a  
	 Demand-Led Hydrogen Pathway for Hong Kong SAR

Building on international and Mainland experience, as well 
as the emissions, cost, and system analyses presented 
in this report, hydrogen is most likely to deliver long-term 
economic and decarbonisation value for the Hong Kong SAR 
Government when policy focuses on credible demand creation, 
system integration, and market signalling, rather than on 
large-scale hydrogen production. The recommendations 
below are intended to complement existing government policy 
directions while addressing areas that are not yet explicitly 
articulated.

6.1	 Demand side

6.1.1	 Recommendation 1: Adopt a Demand-Led  
	 Framing for Hydrogen Development
The Hong Kong SAR Government should continue to position 
hydrogen as a demand-driven decarbonisation solution, where 
economic value arises from predictable end-use demand, 
service provision, and system coordination.

This framing aligns with Hong Kong SAR’s structural conditions 
and reinforces hydrogen’s role as a complementary solution 
in the specific transport sector15, cross-border logistics, 
stationary power generation, port and airport, and maritime 
activities.

Clear demand-side positioning provides certainty to operators 
and investors, reduces ambiguity between hydrogen and 
electrification pathways, and supports coherent long-term 
planning.

6.1.2	 Recommendation 2: Use Government Vehicle 	
	 Fleets to Establish a Visible Base Level of  
	 Hydrogen Demand
The government should regard suitable government-owned or 
government-operated vehicle fleets as an early and credible 
source of base hydrogen demand. The purpose is to create 
continuous and predictable demand that supports operational 
learning, infrastructure readiness, and market confidence. 
Sustained demand also supports near-term cost reduction by 
improving infrastructure utilisation and accelerating learning 
effects in both hydrogen supply and vehicle deployment.

This recommendation focuses on demand rather than fleet 
conversion scale or procurement mechanisms.

Even modest but continuous government fleet demand can 
materially improve the bankability of refuelling and service 
infrastructure, anchoring downstream economic activity 
without committing to rapid expansion.

The government should review the New Energy Transport 
Fund and use it as an existing policy instrument to support 
the introduction of hydrogen vehicles in Government fleets, 
without the need to establish new funding mechanisms.

The government should explicitly make use of the Fund to 
support:

•	 Trial deployment of hydrogen vehicles in suitable 
Government fleets

•	 Associated refuelling or on-site hydrogen supply 
infrastructure where directly linked to fleet operation

•	 Data collection, monitoring, and operational learning 
from early deployments

6.1.3	 Recommendation 3: Use Inter-City  
	 Memoranda of Understanding to Send Clear  
	 Market Signals on Hong Kong SAR’s  
	 Hydrogen Role
The government should proactively pursue Memoranda of 
Understanding with selected Mainland and international cities 
to explicitly reaffirm Hong Kong SAR’s role as a hydrogen 
demand centre, logistics connector, and standards-aligned 
market within regional and global hydrogen systems.

These MOUs should focus on shared principles, including 
hydrogen quality and certification alignment, safety and 
operational readiness, experience exchange, and coordination 
on transport and maritime use, rather than on production 
capacity or infrastructure commitments.

Formal inter-city MOUs act as powerful market signals. They 
reduce perceived policy risk by demonstrating that hydrogen 
demand in Hong Kong SAR is embedded within a broader 
regional and international system, providing confidence to 
infrastructure developers, fleet operators, and financiers that 
demand is structural rather than episodic.

6.1.4	 Recommendation 4: Position Hydrogen  
	 Demand as an Enabler of Sustainable and  
	 Transition Finance Activity
The government should explicitly recognise hydrogen 
demand in transport and logistics as a form of real-
economy activity that can underpin sustainable 
and transition finance, supported by alignment with 
internationally recognised certification and taxonomy 
frameworks.

At this stage, the emphasis should be on clarity and alignment 
rather than on capital provision.

Clear finance-related positioning strengthens Hong Kong 
SAR’s role as a sustainable finance centre by creating bankable 
hydrogen-related activity that attracts investment, advisory 
services, and risk management expertise.

6.1.5	 Recommendation 5: Maintain a System  
	 Integration Perspective for Hydrogen
The government should continue to articulate hydrogen as 
a system integration challenge that interacts with transport 
operations, logistics planning, land use, safety governance, 
skills development, and regional connectivity.

This reinforces existing policy principles while emphasising 
the importance of coherence as hydrogen applications move 
from trial to sustained operation.

A system-based perspective reduces fragmentation, supports 
institutional learning, and enables hydrogen demand to evolve 
in a coordinated and economically integrated manner.

6.2	 Supply side

6.2.1	 Recommendation 1: Leverage Localised  
	 Hydrogen Production and On-Site Refuelling  
	 to Reduce Early System Costs
The government should consider localised hydrogen 
production and on-site refuelling configurations for fleet-based 
applications that operate from fixed locations. Co-locating 
hydrogen supply and use can reduce early infrastructure costs, 
simplify logistics, and lower barriers to initial deployment.

Illustrative examples include refuse collection vehicles 
operating from waste management facilities and government 
fleets operating from major transport hubs such as airports 
or ports.

Localised configurations support a phased deployment 
approach by enabling hydrogen demand to grow in 
controlled environments before wider network expansion 
is contemplated.

6.2.2	 Recommendation 2: Focus on Long-Term  
	 Economic Integration Rather Than Near-Term  
	 Scale
By 2050, hydrogen’s economic contribution to Hong Kong 
SAR is expected to arise primarily from services, expertise, 
finance, and coordination rather than from fuel volumes alone. 
Government policy should therefore prioritise credibility, 
continuity, and integration over rapid expansion.

Hong Kong SAR should establish a clear roadmap for hydrogen 
supply, drawing on the “pilot first, then scale up” approach 
outlined in the Hong Kong SAR Hydrogen Development Strategy.

This roadmap should define specific targets and timelines for 
the supply of both green hydrogen (produced via renewable-
powered electrolysis) and blue hydrogen (produced with 
carbon capture technology). It is also essential to promote 
collaboration with the Chinese Mainland, particularly the 
GBA, to leverage its mature hydrogen production, storage, 
and transportation technologies, thereby reducing the cost 
of local green hydrogen production. 

6.3	 Other Policy Recommendations

6.3.1	 Recommendation 1: Conduct a Review to the  
	 Green Hydrogen Standard Certification  
	 Scheme Every Five Years
The EMSD released a proposed Green Hydrogen Standard 
Certification Scheme in January 2026 (“the Scheme”). The 
Scheme proposes GHG emission thresholds for Green 
Hydrogen and Low-carbon Hydrogen, based on up-to-date 
frameworks from the Chinese Mainland and international 
practices and standards.

To enhance the Scheme’s credibility and ensure interoperability 
across economies, the Hong Kong SAR Government should 
commit to reviewing and updating the Green Hydrogen 
Standard Certification Scheme every five years. In doing 
so, thresholds and their respective methodologies can 
remain responsive to market maturity, in line with the rapid 
pace of technological advancement and cost reduction in 
electrolysers, renewable energy integration, and hydrogen 
applications.

Strategic Recommendations: Strengthening a Demand-Led Hydrogen Pathway for Hong Kong SAR
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6.3.2	 Recommendation 2: Establish a Clear  
	 Grey-to-Green Transition Pathway
The government should develop a transition pathway for 
hydrogen deployment, clarifying the phases at which hydrogen 
activities are considered transitional and the conditions under 
which they may qualify as such. The transition pathway could 
incorporate insights on emissions outcomes and costs from this 
report, thereby establishing a long-term objective with phased 
milestones to maximise hydrogen deployment in Hong Kong.

Moreover, the transition pathway should be developed through 
government-industry collaboration to establish shared 
expectations on how emissions performance is expected to 
improve over time.

Developing such a transition pathway can inform banks, financial 
institutions, investors, and other stakeholders to assess hydrogen 
technologies in transition finance. Given the evolving nature of 
hydrogen technologies, an ambitious and consensus-based policy 
pathway can support early-stage hydrogen projects in the race 
of long-term decarbonisation objectives.

Furthermore, the transition pathway can leverage the 
Taxonomy developed by the Hong Kong Monetary Authority. 
The Taxonomy is a phased framework that includes hydrogen-
related activities (e.g., manufacture of hydrogen) as eligible 
green and transition activities in its latest Phase 2A release 
in January 2026. Relevant authorities should be engaged to 
build understanding of the hydrogen development discourse. 

This approach would help lower financing costs for hydrogen 
projects and encourage early commercial deployment, while 
reinforcing Hong Kong’s role as international financial centre 
and green finance hub.

6.3.3	 Recommendation 3: Enhance Transparency  
	 of Data and Methodology
To build confidence among stakeholders, the Hong Kong 
SAR Government should publish descriptions and sources 
of key data, assumptions, and benchmarks used in hydrogen 
policy development. Such disclosure should include, but 
not be limited to, emissions thresholds, life-cycle system 
boundaries, and cost projections. Enhanced transparency 
would strengthen policy credibility, facilitate industry 
compliance, and support informed decision-making by 
investors and the public.

6.3.4	 Recommendation 4: Expanding Funding  
	 Scope for the New Energy Transport Fund 
The scope of New Energy Transport Fund should be expanded 
to explicitly support government fleets and suitable stationary 
machinery. Hydrogen as a fuel presents immense potential 
in these applications in delivering near-term emissions 
reductions. Moreover, such use cases provide a stable and 
predictable source of demand for hydrogen, creating market 
signals for vehicle suppliers, equipment manufacturers, 
hydrogen suppliers, and other stakeholders across the 
hydrogen ecosystem to catalyse the deployment of hydrogen 
applications in Hong Kong.

Table 11: Indicative Action Framework with Departmental Responsibilities

Strategic Action (What) Lead Department(s) Supporting Department(s)
Articulate a demand-led policy framing for hydrogen, 
clarifying hydrogen’s role as a complementary solution 
within transport, logistics, and maritime systems

Environment and Ecology 
Bureau (EEB)

Transport and Logistics Bureau (TLB); 
Financial Services and the Treasury Bureau 
(FSTB)

Identify suitable Government vehicle fleets that can 
serve as an initial and continuous source of hydrogen 
demand

Transport and Logistics 
Bureau (TLB)

Government Logistics Department (GLD); 
fleet-owning departments; Electrical and 
Mechanical Services Department (EMSD)EEB

Integrate hydrogen as a viable zero-emission option 
within Government fleet replacement planning, where 
operationally appropriate

Government Logistics 
Department (GLD)

TLB; fleet-owning departments; EEB

Assess opportunities for localised hydrogen 
production and on-site refuelling at fixed-location 
operations such as waste facilities, depots, and major 
transport hubs

Environment and Ecology 
Bureau (EEB)

EMSD; Lands Department; Planning 
Department

Pilot localised production and refuelling models in 
controlled environments to reduce early infrastructure 
costs and build operational experience

Environment and Ecology 
Bureau (EEB)

EMSD; Fire Services Department (FSD); site 
operators such as airport or waste facility 
authorities

15.	 Certain applications require high power output and operating profiles that current battery technologies are unable to accommodate within 
existing business and operational models.
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