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Momentum keeps growing, with new drivers emerging Ied

» Hydrogen plays an important role to support climate goals:

o Provided it is produced with low emissions
o Displacing the consumption of fossil fuels to meet traditional hydrogen demand

o Displacing the use of fossil fuels by hydrogen in sectors whose decarbonisation is difficult, e.g. heavy
industry and long-distance transport

» Hydrogen can also play an important role to provide energy security:

o Minimising the consumption of natural gas to meet domestic hydrogen demand.
o Displacing the use of fossil fuels by hydrogen or hydrogen-derived fuels

* Hydrogen momentum continues to be strong:
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Low-emission hydrogen supply chain (S]e
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Demand is growing, with positive signals in key applications Ied

Hydrogen demand, 2019-2021 Hydrogen demand, 2030
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There are plans to increase hydrogen use in heavy industry, transport and power generation, but ambitious policies
are needed for hydrogen to play its role in meet government climate pledges
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An increasing project pipeline for low-emission hydrogen production |&Qd

Low-emission hydrogen production from announced projects, 2030
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Low-emission hydrogen could reach 16-24 Mt per year by 2030. However, just a few projects are under construction
or have reached FID due to uncertainties about demand, regulation and infrastructure
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A new energy economy: the case of electrolyser manufacturing e

Electrolyser manufacturing capacity by region, 2021-2030
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Electrolyser manufacturing capacity could exceed 60 GW per year by 2030. This would be more than enough to
support planned electrolyser projects and government targets.
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Hydrogen trade can kick start soon, but barriers remain e

Planned hydrogen exports by year and exporting region, 2020-2030
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Annual exports could reach 12 Mt of hydrogen and its derivatives by 2030, but off-take agreements are lagging
behind. Key challenges remain in regulation, infrastructure, demand creation, value for exporters and trade rules
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Innovation is needed across the hydrogen value chain

Mature

Low-emission H,

production

Electrolysis

Natural gas steam
reforming + CCUS

Coal gasification +
CCUs

Other technologies

Market uptake

Demonstration

/Infrastructure: storage ano\

transport

Repurposed and
new pipelines

Storage in
porous
reservoirs

Hydrogen
liquefaction

LOHC: Liquid
Organic
Hydrogen Carrier

Ammonia
\ cracking

Storage tanks

Salt caverns:
fast-cycling

Tanker: liquid H,

Tankers:
Ammonia and

LOHC

1ed

Small-scale

Large-scale
prototype

prototype

H, end-uses and production of H,-derived fuels

Synthetic Synthetic liquid Electrolytic
methane hydrocarbons(FT) methanol
High- Fuel cell- Road Hvdrogen
temperature transport and refue{lin gstation
process heating shipping 9
Hydrogen ;
pa i EE] Small aircrafts

refuelling station

e combustion engine

Ammonia

Electricity: H, blending  Electricity: 100%
turbines

in gas turbines H, gas turbine

A significant part of hydrogen's potential will remain untapped until key technologies along the entire value chain are
developed and demonstrated on a commercial scale, followed by their diffusion.
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