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EU Direct CO, emissions in 2019
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(1) LULUCF is land use, land-use change and forestry. It absorbs CO2 and partly offsets emissions from other sectors

Sources: European Environment Agency
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Hydrogen, a key element for the decarbonization of the economy

Hydrogen offers a response to intermittent renewable energies by storing excess energy produced. The
resulting green hydrogen is an ideal energy carrier to decarbonize many industrial and transportation sectors
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H,, a key energy carrier to implement transition to a low carbon economy

Green electrolysis development and carbon capture from fossil fuel hydrogen production are key elements for
the transition to a low carbon economy
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Industry, currently the first hydrogen end-market mostly “grey”

Green hydrogen can lead industry in the broad sense to an eco-friendlier path. It is both a public concern and
an obligation with governments setting “green” targets

Drivers for green hydrogen use in industry Green hydrogen addressable market
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Many types of transportation means using hydrogen as of today

The adoption of H, in most transportation means has begun. A mass market deployment will require significant
investments in H, production plants, distribution infrastructures, and production scale-up of vehicles

Transportation applications

Fuel cell that reverses hydrogen into electricity or hydrogen engine

* Captive fleet (buses, * Freight shipping : * Vehicles : cars, taxis, * Hydrogen trains : non * Airplanes : hydrogen is
coaches) and heavy hydrogen is used as a vans, forklifts, etc. electrified train lines used as a fuel (in a
transportation (trucks) : feedstock for synthetic liquid state) for short
hard to decarbonize fuel flights (1,850km)

with battery technology

Ramp-up of hydrogen vehicles in Europe from commercialization start to mass market acceptability per transportation means
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(1) Annual sales of hydrogen vehicle exceed 1% within the segment (2) Scenario where there is a joint effort by investors, industries, and policymakers, a step-up of activities along hydrogen value chain, heavy investments in R&D,
coordination of industry and regulators to push for the enforcement of long-term objectives for decarbonization in general and hydrogen in particular (3) Scenario where current policies and other measures stay in place and evolve
only slowly, gradual investment in R&D with initial pilots but no scale up of investments and low efforts in hydrogen adoption

Sources: Sia Partners 2020, “Hydrogen Roadmap Europe” Fuell cells and hydrogen, connaissancedesenergies.org
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Challenges needed to be tackled in order to widespread hydrogen uses

An ecosystem approach is required to ensure an efficient and a profitable deployment of hydrogen economy
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Source: Air Liquide, “The Future of Hydrogen report” IEA, BNEF, Kepler Chevreux, “Green Hydrogen investment and support Report” Hydrogen Europe, (1) Figure from “Path to hydrogen competitiveness” Hydrogen Council
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Massive capital investments from private companies required for H,

€ 430 bn are needed in Europe for the next 10 years : 1/3 coming from public money and 2/3 from private investors.
Allocation of funds must go at the same time to production, infrastructure and end-markets
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Sources: « Green Hydrogen investment and support Report » Hydrogen Europe
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