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What is LCA?




. LIFE CYCLE ASSESSMENT FRAMEWORK
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is a systematic overview to avoid shifting of potential environmental burden
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Raw material Production se End-of-life management
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)\’ Compilation of all inputs (resources and energy) and outputs (emissions)

Resources Pollutants (to air, water, soil)
Waste stream Products and co-producs

)\, Data quality assessment

X
X

X X
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FOCUS ON MINERAL
RESSOURCES INDICATORS IN
MAXIMA
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Nickel

elements

Antimony Coking Coal Phosphorus
Light rare
Arsenic Feldspar earth Scandium
elements
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Geopolitical &
market factors

Raw material

User-specific stocks
risk

Dissipation

Extraction

Extraction of

Additional Additional Ore grade EXETEY

: Resources
costs energy decline

Depletion of
natural stocks
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Copper : 3,39 kgFE-eq/kg

Copper : 603,86 kgSh-eq/kg Cobalt : 37,98 kgFE-eq/k
obalt : 37, gre-eq/Kg

Cobalt : 9216,50 kgSb-eq/kg

Raw material
stocks: 870 Mt (USGS,
2020)
Extraction

Resources: 5,000 Mt EXCTEY

Copper : 21,73 MJ-eq/kg
Cobalt : 192,5 MJ-eq/kg

Copper : 1 kgCu-eq/kg decline (USGS, 2014 & 2017) Depletion of

Cobalt : 6,57 kgCu/kg natural stocks

Copper : 1,37x1073 kgSb-eq/kg
#MIDMAXIMA 4 March 2025 Santiago de Compostela Cobalt : 1,57x 107° kng-eq/kg
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GeoPolRisk
Al, Cu, Fe, RE

How can | quantify potential
resource accessibility issues for
a product system related to
short-term geopolitical and
socio-economic aspects?

Al Funded by
S the European Union

MAY.IMA

How can | quantify potential
resource availability issues for a
product system related to

physico-economic resource
scarcity?

Raw material

tock
SLOCKS Al, B, Cu, Fe, Re

Extraction
How can | quantify the relative
contribution of a product
system to the depletion of
resources?
Resources

Abiotic depletion
potential Al B. Cu. Fe
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eF3.1 Depletion || [

Depletion with RE from Adibietal |||
N
GeopolRisk B
Mass relative |1} - I
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B Resolver Large PM ® Small PM Rotor MW Winding M Housing

Dissipation (Charpentier Poncelet et al) ‘
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How can | quantify potential
resource availability issues for a
product system related to

physico-economic resource
scarcity?

Al, B, Cu, Fe, Re

Raw material

stocks
Extraction
How can | quantify the relative
contribution of a product
system to the depletion of
resources?
Resources

Abiotic depletion
potential Al B. Cu. Fe
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)\/ Resources indicators necessary in MAXIMA to assess impacts of critical and
strategic materials

)\/ Different types of assessment of impacts to answer different types of issues :
depending on the scope of the study

)\/ Focus on PM in MAXIMA with Rare Earths materials :

Methodology in ADP ultimate Dissipation
MAXIMA reserves P

Type Depletion method  Dissipation method
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LCA results:
recommendations




Design chosen vs i
Reference vehicle reference vehicle Final LCA on prototype

= R

Literature review Architecture choice LCA tool for future assessment
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Reference vehicle

Literature review
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Y Climate change impacts:
With EU mix: use phase impacts > production impacts

:\" Production of electrical steel and aluminium : main contributors

Recycling : great benefit to lower the production impacts

> Mineral Resource Depletion (EF3.1)

Dominant contributor : motor production
;\" Production of copper : main contributor

EoL: recycling copper beneficial to avoid its production
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) OVERVIEW of recommendations step

MAY.IMA

Design chosen vs
reference vehicle

Architecture choice
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Climate Change

160%
o eee ) Stators - REF
120% - -2 Stators - V3.1
100% oo
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—2 Rotors - V3.13

Dissipation ~~ Depletion
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Bl Use phase (EU mix)
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Coils
mm Rolled laminations
Housing
Bl Viotor production
—Total production
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Use phase: Poland
mix

Bl Use phase (EU mix)
Hl Rest
mmPM
Coils
B Rolled laminations
Housing
Il Motor production
—Total production
—Total

Use phase:
Swedish mix



Climate Change
100%

—Reference

Chosen
design

Dissipation Depletion
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https://maxima-Ica-tool.streamlit.app/ LCA tool for future assessment

Beta version
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https://maxima-lca-tool.streamlit.app/

Y. Learnings for LCA in MAXIMA:

Support ecodesign decisions

Provides insights on how impacts may
evolve over time

Thrives on strong collaboration with
partners

Y Results :

0 Chosen  design  outperforms  the
reference vehicle on all indicators

Production phase remains crucial for a
low-carbon electricity mix
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¥ Broader perspectives:

Consequential LCA :

effect of the systemic

changes in the transport sector

P

L’} End-of-life inclusion

X

Next steps:

Refining of the LCA data

Final LCA on prototype
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