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Reaching net zero emission to 2050 Apine space

3 steps to a net-zero-emissions economy

* Drive massive clean electrification of buildings, transport and industry
' Use hydrogen where you can't eleclrif
- Becaréonise remaining energy use using CCS/U and sustainable bicenergy

Multiply by 10-15 zero-carbaon electricity generation

j e bt Scale up zero-carbog hydrogen production to reach 700-1,000 Mt p.a.
energy provision Build biofuel and synthetic fuel supply chains

Deploy more efficient equipment, transport modes & production processes The journey of zero-emissions solutions
- Use less primary material input to deliver the same goods

Use less energy Change consumption patterns using fewer products and services to
achieve same living standards
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Energy productivity
matters

Without radical energy
productivity improvement,
final energy demand would be
~40% higher and would
require an even faster
deployment of clean energy
provision.
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Note: the difference In total between

Buildings primary and final energy Uses is due to
eﬁﬁting efficiency losses in the energy
8 EJ generation or Use processes
*Direct zero-carbon electricity
e generation (solar, wind, hydro,
E: geothermal, nuclear...)
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Hydrogen weakness: comparison of different efficiencies invehilcles s & s
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Th? Eluropean hydrogen policy framework was first proposed by the Commission in July 2021, as part of the 'Fit for 55 package’. It
includes:

= binding targets for the uptake of renewable hydrogen in industry and transport by 2030* as part of the revised Renewable
Energy Directive which entered into force in 2023.

= Hydrogen and decarbonized gas market package, in force since 2024, to support the creation of optimum and dedicated
infrastructure for hydrogen, as well as an efficient hydrogen market.

= The policy framework builds on the Commission’s EU hydrogen strategy (COM/2020/301) which outlined 20 key hydrogen
actions across 4 areas.

Area1- An
Area 4 - The inVeStment
international agenda for the
dimension EU

Area 3 - Area 2 -
Designing an Boosting
enabling and demand for

supportive and scaling up
framework production

*: In September 2024, the Commission published guidance to support EU countries and stakeholders in implementing these targets by 21 May 2025.




Global H2 production
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Electrolyser manufacturing capacity by region, 2022-2024e, and announced
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Low emission H2 production Projects

Map of announced low-emissions hydrogen
production projects, 2024
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Low emission H2 production: the growth

Low-emissions hydrogen

production growth

Source: IEA « Global Hydrogen Review 2024»
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Global Transport final consumption by fuel type and mode in the NZE

Railways rely heavily on electricity fo decarbonise, while shipping and aviation
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Low emission Hydrogen demand
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Low-emissions hydrogen demand by sector in 2023, and in the Stated
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Hydrogen trade and infrastructure

Potential low-emissions hydrogen bilateral trade flows by carrier based on

announcements and cumulative hydrogen trade volume over number of
projects, 2030
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S. G. Nnabuife, E. Oko, B. Kuang, A. Bello, A. P. Onwualu, S. Oyagha, J. Whidborne - The prospects of hydrogen in achieving net zero emissions by 2050: A critical review - Sustainable Chemistry for Climate Action 2 (2023) 100024
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