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Introduction: energy security and the
role of materials

@Jift
:[g]ﬁg Uninterrupted energy supply p m Equitable access
( Energy securitn .:% Affordable price g Economy growth

To everyone @ Climate change
[s)

e - R9%?
What is missing in literature? ‘(\( May CRMs affect the energy security? J

Supply risk of Critical Raw
Materials (CRMs) <

2o Renewable energy . Geographical
concentration

v technologies
8555 D oo
K % Low-emitting vehicles A Political instability

Crisk D

Material intensive Material supply bottlenecks

Reference: IEA, “Energy Security”, https://www.iea.org/topics/energy-security
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Aim of the work
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Analyze the energy security of future energy systems in
different material supply disruption scenarios
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TEMOA-Italy GitHub Repositorx

The TEMOA-Italy model
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Material Supply Risk (MSR) St fordiferent power technologies
p p y expressed in a logarithmic scale

Evaluating the supply risk of a technology (SRecn,): Technology SR (1/MW)
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Reference: N. Martin et al, “New Techniques for Assessing Critical Raw Material Aspects in Energy and Other 7

Technologies”, Environmental Science and Technology, 2022.
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Technology mix

Power sector production and storage activity in 2050 for the
different scenarios.
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In low emission scenarios:

< Similar power generation mix, with prevalence of solar
and wind production.

Lithium-ion batteries (LIBs) lead the storage sector.
CSD and WSR scenarios concern the penetration of

vanadium-redox-flow batteries (VRFBSs).
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Cars technology mixin 2050 for the different scenarios.
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In the material supply disruption scenarios,
the technology mix is more diversified than the
BAU and NZE scenarios.

Higher consumption of bio-diesel due to the
constraints on the emissions. 9
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Materials consumption

Cumulative materials consumption (2025 +
2050) for power and storage technologies
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Similar consumption in all the low
emission scenarios.

Aluminum and copper are the most
consumed materials.

Cumulative materials consumption (2025 +
2050) for the transport sector (cars)
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Peak for NZE due to battery electric
vehicles (BEVs) monopoly.

A more diversified technology mix
leads to a lower consumption.
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MSR and energy security
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The scenarios that consider a possible disruption I
in the material supply present lower value of risk. L@ WSR: highest energy securitﬂ 11
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Conclusions and perspective

5 A novel energy security metric that
|3= . . .
8/ includes the risk of material supply.
( conclusions (% To support policymakers in making more aware
- decisions on future energy policies and investments.

Leading to a safer energy transition.

< Endogenously evaluation of energy security through multi-

—

( Perspective ) 99 objective optimization process.

< Inclusion of new sectors in the material supply risk analysis.

*» Exploring near-optimal system configurations with MGA. 15
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