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1. CHM goal and ambition
• CHM : one of the 7 flagship initiatives of Mission Innovation launched in June 2021.

• CHM goal :

“The Clean Hydrogen Mission catalyses international collaboration in research and 
innovation for the development of a global clean hydrogen value chain.  
By demonstrating commercially viable hydrogen technologies by 2030, we will enable 
hydrogen to complement electrification and drive deep decarbonization in hard-to-
abate sectors.”

• CHM’s ambition is to establish multiple hydrogen valleys in various regions around the 
world, particularly in emerging and developing countries, to build a strong global 
hydrogen economy. 

• Members: 21 countries and several strategic partners including United Nations Industrial 
Development Organization (UNIDO), International Partnership for Hydrogen and Fuel 
Cells in the Economy (IPHE), Clean Hydrogen Partnership (CHP) and Hydrogen Europe 
Research (HER).
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2. State of play of fossil hydrogen and low-
emissions hydrogen in the 2020’s (1/3)
Combined fossil and low-emissions hydrogen – production and demand

• Hydrogen production: Global hydrogen production reached almost 100 Mt in 2024. Hydrogen is 
largely produced (99%) out of fossil fuels (coal and gas-based production, by-product 
hydrogen in refineries). 

• Main production countries and trade: China (30% of total production) followed by North 
America and the Middle East with 15% each. Other significant production regions include India 
and Europe. Production remains mainly co-located with demand and international trade is 
minimal.

• Production related emissions: Fossil fuel pathways for hydrogen production generated 980 Mt 
CO2 in 2024.

• Hydrogen demand: is dominated by traditional sectors such as refining, ammonia, methanol  
and fossil-based direct reduced iron. New applications (new industrial uses, mobility, power, 
biofuel upgrade and synthetic biofuel) account for less than 1% of demand.

4 Source: International Energy Agency, 2025, Global Hydrogen Review 2025

Main takeaway: 
→ H2 production is 
dominated by 
fossil fuel 
technologies, while 
demand is 
concentrated in 
traditional sectors.



2. State of play of fossil hydrogen and low-
emissions hydrogen in the 2020’s (2/3)
Low-emissions hydrogen (LEH) - production

• Main low-emissions hydrogen production pathways: in 2024 LEH production reached 
almost 0.8 Mt, mainly from fossil-based combined with CCUS and electrolysis. Biomass-
to-hydrogen and methane-pyrolysis plants also contribute but remain marginal. 

• 2030 projections: 

• LEH production could increase to 37 Mt/y based on announced projects. However, 
only 4.2 Mt/y are operational, under construction or reached FID. 

• With supportive conditions - cost gap is closed, demand stimulated and 
infrastructure is developed - the IEA estimates that an additional 6 Mt could be 
produced, leading to 10 Mt volume of LEH by 2030. 

• Production project cancellations: several early-stage projects without favourable 
conditions failed to progress to advanced stages due to legal, economic & technical 
challenges. 

5 Source: International Energy Agency, 2025, Global Hydrogen Review 2025

Main takeaway: 
→ LEH production 
is dominated by 
CCUS and 
electrolysis and 
could reach 10 
Mt/y by 2030 
under favourable 
conditions.



Low-emissions hydrogen – offtake (contracted commitment to purchase LEH)

• Offtake evolution in 2024: 

• Offtake slowed in 2024 with only 1.7 Mt/y (compared to 2.3 Mt in 2023).

• Only 20% of offtake signed in 2024 are firm agreements. 

• Agreements related to traditional applications - ammonia and refining - declined 
slightly.

• Agreements related to new applications - steel, aviation, shipping and power 
generation - increased slightly, with shipping accounting for half of all agreements. 

• Total volume covered by offtake since early 2020’s:  reached more than 6 Mt/y by end 
2024, however firm agreements only represent 1.6 Mt/y.

• Offtake activity: is concentrated in Europe with around 50% of all volume followed by 
Japan (6%), Canada and USA.
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2. State of play of fossil hydrogen and low-
emissions hydrogen in the 2020’s (3/3)

Source: International Energy Agency, 2025, Global Hydrogen Review 2025

Main takeaway: 
→ LEH offtake 
slowed in 2024, 
firm agreements 
are limited and 
activity is 
concentrated in EU. 



3. Low emissions hydrogen – from a versatile 
energy carrier to a decarbonization lever for hard-
to-abate sectors 
From a flexible solution to a niche for hard-to-abate sectors

• Flexible solution: At the peak of the “hydrogen hype cycle” of the early 2020s, 
hydrogen was seen as the solution for decarbonising energy, transport and industry.

• Slow uptake in road transport and power sectors: In the road transport sector, heavy 
goods vehicles are the main users of hydrogen, particularly in China, while energy 
applications remain limited and concentrated solely in Japan and South Korea. 

• Chemicals and refining as  main early adopters of LEH: more than 2 Mt/y is expected 
to be consumed in refineries and industrial facilities by 2030.

• New applications in hard-to-abate sectors: applications such as shipping, aviation, 
steel, fertilisers are emerging. 

7 Source: International Energy Agency, 2025, Global Hydrogen Review 2025

Main takeaway: 
→ LEH, which was 
perceived as a 
silver bullet for all 
problems, is seeing 
its use shift to 
sectors where 
electrification is 
not technically and 
economically 
feasible.



4. Main barriers to hydrogen integration in 
hard-to-abate sectors
Low demand for low emissions hydrogen as a key challenge

• Demand for low emissions hydrogen remain low (less than 2 Mt/y firm 
offtake agreements) which is far below the expected production 
output by 2030 (4 Mt/y). 

• Initiatives by governments and private actors have emerged, but they 
are fragmented, progressing slowly and have not yielded significant 
results.

• Cost-gap between LEH and fossil hydrogen is a major barrier to 
switching to low emissions hydrogen in established and new 
applications.
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Sources: International Energy Agency, 2025, Global Hydrogen Review 2025;
Clean Hydrogen Mission, 2024, Research and Innovation priorities survey

Main barriers to the 
implementation of 
Hydrogen Valleys 

Share of 
respondents 
considering it 
important

Long permit and 
approval procedures 62%

Slow roll-out of 
renewable sources 57%

Lack of skilled 
workforce 57%

Lack of supportive 
policies and 
regulation

52%

Results from CHM survey 2024



5. Measures to be taken to stimulate demand 
and help build a strong hydrogen economy
Innovation, demonstration and policy action are required for a large hydrogen uptake to 
reduce costs, increase investors confidence, stimulate demand and reinforce trade. CHM has 
recognised this paradigm shift and has modified its work programme accordingly, placing 
demand at the heart of its 2026 strategy. 

• Pillar 1 – Research & Innovation:  CHM accelerates R&D by enhancing dissemination of 
technology developments for end-use.

• Pillar 2 – HV & Demonstration: CHM supports the Hydrogen Valley platform, an essential tool 
for increasing the number of integrated hydrogen demonstrators around the world. 

• Pillar 3 - Policy & enabling environment: CHM helps governments learn from each other how 
to develop policies, regulations and training programmes favouring the adoption of low- 
emissions hydrogen.
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Source: Clean Hydrogen Mission, 2026, Clean Hydrogen Mission 2026 Strategy and Work Plan



secretariat@mission-innovation.net

www.mission-innovation.net/missions/hydrogen/
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Thank you for 
your attention!
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