
The evolution of 
CLEAN 
HYDROGEN
Perspectives from 
production to use 
in mobility and 
industry

The role of hydrogen in the decarbonization process: 
strategic and technological elements

Cristina Cavicchioli - Ricerca sul Sistema Energetico - RSE S.p.A



A Possible Mission

Source: World Economic Forum: https://www.weforum.org/stories/2020/11/how-world-get-to-net-zero-carbon/
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Reaching net zero emission to 2050

Source: World Economic Forum: https://www.weforum.org/stories/2020/11/how-world-get-to-net-zero-carbon/



Reaching net zero emission

Source: World Economic Forum: https://www.weforum.org/stories/2020/11/how-world-get-to-net-zero-carbon/



One of the main actors



Hydrogen role in the energy system

Source: https://www.greenh2world.com/post/hydrogen-as-a-future-energy-carrier modified by presenter



Hydrogen weakness: comparison of different efficiencies in vehilcles

T. J. Wallington, G. A. Keoleian, M. Woody, G. M. Lewis, G. A. Keoleian, E. J. Adler, J.R.R.A. Martins, M. D. Collette - Green hydrogen pathways, energy efficiencies, and intensities for ground, air, and 
marine transportation – Joule Volume 8, Issue 8, 21 August 2024, Pages 2190-2207
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EU  hydrogen policy framework

The European 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.

*: In September 2024, the Commission published guidance to support EU countries and stakeholders in implementing these targets by 21 May 2025.
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Global H2 production

Source: IEA « Global Hydrogen Review 2024»



Low emission H2 production Projects

Source: IEA « Global Hydrogen Review 2024»

Map of announced low-emissions hydrogen 
production projects, 2024



Low emission H2 production: the growth

Source: IEA « Global Hydrogen Review 2024»

Low-emissions hydrogen 
production growth

Source: IEA « Global Hydrogen Review 2024»

Note: 
2024e = Estimated based on announced projects. 
FID = Final Investment Decision



Hydrogen global scenario to 2050

Source: IEA « Global Hydrogen Review 2024»

Global Transport final consumption by fuel type and mode in the NZE

Global energy consumption by fuel and CO2 intensity in non-road sectors
in the NZE



Low emission Hydrogen demand

Source: IEA « Global Hydrogen Review 2024»
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Low emission Hydrogen demand: road transport



Hydrogen production costs 2030 from hybrid PV and onshore wind 
(Net Zero Emission scenario by 2050)

Source: IEA « Global Hydrogen Review 2024»



Hydrogen trade and infrastructure



Hydrogen trade and infrastructure



Investment and Innovation on Hydrogen



Policies on Hydrogen

Source: IEA « Global Hydrogen Review 2024»

Number of Hydrogen strategies



Policies on Hydrogen

Source: 
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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