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Act 1 - How we got here
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2010 - The LCA programme start

FCH JU first methodology effort:

Twin-projects HYGUIDE and FC-Guide (JRC
was part of the consortium)

“ A guidance document for JU projects
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https://fc-hyguide.eu/
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2018 - An LCA reality check

First JRC assessment of LCA deliverables
submitted by FCH 2 JU projects

Finding:

* Less than 50% of the LCAs analyzed stated that
they have followed FC-HyGuide

 Lack of adherence to Guidelines

» Lack of comparability
(different reference systems, data sources, ....)

Not sufficent

28%

Acceptable
40%
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2018 — JRC Recommendations

= Better guidance needed (and better
adherence to guidelines)

“ Minimum requirements to be defined
“ Lack of primary data should be addressed

= Expert workshop to agree on a way forward

JRC TECHNICAL REPORTS

Life Cycle Assessment of
Hydrogen and Fuel Cell
Technologies

Inventory of Work
performed by Projects
funded under FCH JU

Melideo, Daniele
Ortiz Cebolla, Rafael

Weidner, Eveline

............

Melideo, D. et al., doi:10.2760/434747

European
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2019 - Expert workshop

Conclusions:

Update of FC-HYGUIDE (lead to SH2E
project funded by JU and Horizon 2020)

Harmonised approach, identification of
reference cases

Creation of LCA databases for fuel cell and
hydrogen technologies

Commission

JRC CONFERENCE AND WORKSHOP REPORTS

Workshop on Lifecycle analysis of
Fuel Cell and Hz; Technologies

Summary of the main
outcomes

Melideo, D. et al., doi:10.2760/459675
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2020: 3 projects related to a LCA dimension

eGHOST : Development of eco-design guidelines for FCH products.

BEST4HY: Development and validation of existing and novel recycling technologies
for key FCH products.

SH2E: Guidelines for Life Cycle Sustainability Assessment (LCSA) of fuel cell and
hydrogen systems.

° JRC operative support °

JRC contributed to the preparation of these 3 JU projects

The JRC assessment of LCA deliverables of JU projects becomes an
annual activity.

European
rnmmiccinr
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2021-22 — A new challenge: H2 emissions

Report on hydrogen emissions from a hydrogen
economy and their potential global warming
potential.

JRC TECHNICAL REPORT

Hydrogen emissions from a hydrogen economy
and their potential global warming impact

Summary report of the Clean Hydrogen
Joint Undertaking Expert Workshop on
the Environmental Impacts of Hydrogen

JRC operative support @ g . o i L

LClI data collection process

Integration of the developed inventories in an
“Hydrogen node” of the Life Cycle data
Network




29-51 Tg yr! 8-25 Tg yr!

photo-oxidation
CH, and NMHCs H,+ OH — H,0 + H

2

14-20 Tg yr*
9-20 Tg yr 0-8 Tg yr

&

N 2 N 2 I’ 4 ":-‘ - EET—— 4 1
fixation [ fixation - \[ %?ii N 40-90 Tg yr
fossil fuels biomass geological  hydrogen
burning sources industry
oceans

Source: JRC (2022) adapted from the figures presented by Sand, Paulot, and Stevenson

JRC Publications Repository - Hydrogen emissions from a
hydrogen economy and their potential global warming impact
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https://publications.jrc.ec.europa.eu/repository/handle/JRC130362
https://publications.jrc.ec.europa.eu/repository/handle/JRC130362
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2023: Hydrogen Delivery and Checklist

304

JRC assessment on the environmental impact of
delivering hydrogen

610¢

Development of social impact assessment
methodologies for hydrogen technologies

Lc0c

JRC operative support -®

Creation of a checklist that projects should follow
for their LCA (with SH2E)

Gcoc

10

Environmental life cycle assessment
(LCA) comparison of hydrogen delivery
options within Europe

Arrigoni, A. et al., doi:10.2760/5459

European
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2024 — pioneering on social LCA

State of the art of Direct Seawater
Electrolysis (looking for alternative source of
water)

Development of a social LCA framework
related to hydrogen value chain

. JRC operative support ]

Kick-off and collaboration with the EHS&CP

Support to sustainability-related projects such
as HyPEF, NHyRA

Hydrogen Production via
Direct Seawater Electrolysis
literature review

Serafini, M. et al., doi:10.2760/7173530

European
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Social LCA

* |dentification hotspots in the hydrogen value chain

* Conceptual framework assessing and monitoring social risks and impacts

related to hydrogen technologies

Time frame: 2030 Location: Western EU 3

Water Water
Operation & maintenance Operation & maintenance Operation & maintenance ]
(direct working hours) (direct working hours) (direct working hours)

Hydrogen Compression
production by o and storage
PEM electrolyser (salt cavern)

Wind power
generation

FU: Delivery of 1 Mt of H, to the final user

Publication currently under review at the
International Journal of LCA

13

3339333835

child labor

1.58-10° meh

4421

Y

economic development

46210° meh 4.59-10° mwh
4.03-10° mmh
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2025 — ongoing work

Further developing a framework on social risk
and impacts related to hydrogen value chain

Liaising CH-JU and non-CH-JU projects to
better understand the potential impact of H2
emissions

° JRC operative support

Developing guidelines to harmonise LCA for
Hydrogen Valleys

HYDrogen economy benefits and Risks:
tools development and policies implementation to
mitigate possible climAte impacts

E'ELE
-_

P iy

.. Studying the climate impacts of large-scale

K HYWGy hydrogen usage
\‘. The EU-

¢
~T TS
NHYRA
Pre-normative Research on

Hydrogen Releases
Assessment

European
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Act 2 - Other JRC LCA actions

DELIVERING 0-3e) ISO/TC 197

THE Al Hydrogen technologies

International Partnership for Hydrogen
and Fuel Cells in the Economy
Clean ~
Industrial

Deal

_ European
~ .




JRC LCA actions for the European Commission

Support to policy DGs for the development of environmental impact methodologies
for hydrogen (CBAM, Taxonomy, NZIA, PCF)

Development of Life cycle inventories for different electrolysers and technologies

H2 Water nexus - Assessment of the water consumption of hydrogen production
pathways and impact on EU water resources

Simplification and harmonisation of the different H2 LCA methodologies appearing
in specific European policies .

European
rnmmiccinr
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JRC intervention in the international fora

IPHE - participation to Hydrogen
Environmental Impact Analysis (HEIA) and
Hydrogen Certification Mechanisms (H2CM)
task forces

ISO 19870 - Methodology for determining
the GHG emissions through production,
conditioning and transport of hydrogen to
consumption gate

17

U.S DEFARTMENT OF

ENERGY o
Hydrogen Emissions and

RENEWABLE ENERGY Environmental Impacts Workshop

2024 Workshop Summary Report

Hydrogen and Fuel Cell Technologies Office

Office of Energy Efficiency and Renewable Energy
U.5. Department of Energy

September 16-17, 2024

https://www.energy.gov/eere/fuelcells/hydrogen-emissions-and-
environmental-impacts-workshop

2027 IPCC Methodology Report
on Inventories for Short-lived
Climate Forcers

European
rnmmiccinr



https://www.energy.gov/eere/fuelcells/hydrogen-emissions-and-environmental-impacts-workshop
https://www.energy.gov/eere/fuelcells/hydrogen-emissions-and-environmental-impacts-workshop

Thank you

© European Union, 2025

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are not owned by the EU, permission
may need to be sought directly from the respective right holders.
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