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> ROLE OF HYDROGEN
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Differentiating the Energy Strategy
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Carbon Capture | Alternative
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Storage (Bio & Syn)



Hydrogen value chain

Where to use it
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Fuel Cells
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Oil Refinery
Ammonia

Steel Production
Cement production
Space and Water
Heating

Road Transport
Rail

Aviation
Shipping

Energy Storage
Energy
Dispatching

No alternatives
No alternatives

Limited alternatives
Limited alternatives

Limited alternatives
Limited alternatives



Hydrogen will be part of the energy mix
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Refinery sector:
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H, as a fuel for

H, + CO, production




> THE CHALLENGE OF RAW MATERIALS




Critical Raw Materials
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“o—o MULTI-SECTOR: Net-zero industry, Digital, Aerospace and Defense
3 compete for the same pool of raw materials
GLOBAL
étl The EU is heavily DEPENDENT on third countries, in a constantly changing
N8 geopolitical context
| |
—— TIME is needed to fill the gap between demand and supply

The Critical Raw Materials (CRM) supply is a huge challenge for Europe




The CRMs in the fuel cells

According to the European Commission study, 18 materials of the 24 raw materials used in
PEM and SO fuel cells are flagged as critical for the EU economy.
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e ; Processed -
Raw materials L Components Assemblies
: materials
EU @2030 O @) O Q
EU 3% ;— 15% — 25% h 12%
Rest of Europe 6% . 11%
Russia S% ’ 0%
USA 2% ‘_ 30% — 44% ‘_ 20%
yyyyyyyyyyy L ; China 32% ‘_ 22% I 31% I 67%
Os Ir Pt Japan | 0% W 4%
a— : Korea 0% 3%
g CEES Gl Taiwan | 0% 1%
Ru Rh Pd A
S, Rest of Asia | 11% 5%
Africa 1 26% 1%
Latin America 7% 1%
global @2050
Others F 7% 8%

Overview of supply risks, bottlenecks and key players along the supply chain of fuel cells
Source: European Commission - Supply chain analysis and material demand forecast in strategic technologies and sectors in the EU — A foresight study



The Critical Raw Materials Act

EU’s extraction capacity cover at least 10% of the EU’s CRM and SRM
consumption

EU’s processing capacity cover at least 40% of the EU’'s CRM and SRM
consumption

EU’s recycling capacity cover at least 15% of the EU’s CRM and SRM
consumption

Not more than 65% of EU consumption should come from a single third
country

Reduction of Pt
and Pgm use

Substitution of
Pt and Pgm

Recycling

A more secure
and resilient
supply chain



> WHAT ABOUT QUANTITY?




What about H, quantity?

Centralized
production Large scale projects for H, production for industrial uses
of H,
Local
= RES
Localized
pI'OdllctiOI’I Local hydrogen production projects aggregating local
of |-|2 demand of H2 volumes developing infrastructures for

multiple off-takers



Comparing H, production from different sources ;
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Gulif-to-Europe Hydrogen Pipeline t

A study points to feasibility and attractiveness

An initial study of how the Gulf region
and Europe could be linked directly
with a pipeline to transport low-carbon
hydrogen

The concept of a hydrogen pipeline connecting
Qatar, Saudi Arabia, Egypt, and traversing the
Mediterranean Sea to Europe may seem
ambitious, but initial assessment indicates its
feasibility. The analysis shows that a suitable
pipeline configuration could transport 100 TWh
or approximately 2.5 million tonnes of hydrogen
annually.



> HYDROGEN FOR MOBILITY AND FLAGSHIP
PROJECTS




Il Disruption & Opportunity for Road Transport and ICE supply chain

Transport & Logistic
Port & Logist RI{A

Across Europe, more than 17,000 SMEs are actively working in vehicle manufacture
with a special focus on transmission and internal combustion engine (ICE)
component production.

» Electric motor around 20 moving parts
* Internal Combustion Engine = over 2000
moving parts

» Consequences also in reduced servicing, negatively impacting
the SMEs in the aftersales market.

» Combining the European know-how in ICE and clean fuel (H,)
IS an option to be evaluated



H2ISEO The second European
project and the first Italian H2 Rail

Mobility project

OLGA 57 partners and 34M€
aiming to decarbonise airports
for the Paris 2024 and Milan
2026 Olympics

TECBIA ZEUS the first RINA Classed

BZERO Green H, Production on
Ship capable to be propelled by

board and onshore
hydrogen

B RAISED TO ZERO
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ROLE OF H,
IN THE
ENERGY
VALUE CHAIN

TECHNOLOGIES
FOR HYDROGEN
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CRITICAL
RAW
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ENABLERS &
BUSINESS
MODELS




Thank you for
your attention
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