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The energy transition is a commodities transition

Fact

The faster the world
decarbonises, the
higher its metals
requirements

Question

By how much?
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Total metal demand by commodity in a STEPS and SDS scenario respectively (Mt)
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New clean energy demand will transform several global metals markets

Fact

All based on metals:
Batteries, Electric
Cars, Solar Panels,
Wind Turbines,
Hydrogen

Question

How will global demand
for metals shift?
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% metal required in 2050 for clean energy technologies

vs. 2020 overall use (SDS ambitious climate scenario).
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(+ other metals, i.e. vanadium in redox flow batteries)



What about demand in Europe?

European
| Battery
[ Alliance

Until now,
batteries, solar
panels,

-

e But =

-
has concrete European Solar
industrial plans

Initiative

magnets have
been built
el sewher

to build its own
technologies

EUROPEAN
RAW MATERIALS | ERMA
ALLIANCE

Rare Earth Magnets and Motors
A European Call for Action
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New European technology production will require a full supply chain

Fact
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(] | ‘B
Europeods accel erpaskmedts Battery materials Rare earths
energy transition & main future demand driver transformation from low level  transformation from low level
concrete domestic 0 8 5
technology plans = Al Aluminium (M1)
new metals 21 861 022
requirements _{-
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Europe must replace its problematic fossil fuels dependency with a
secure and responsible metals supply

@) Challenge 1

@) Challenge 2 @ Question

Without urgent action now,
Europeds abil!i
right level of strategic
autonomy for energy transition
metals beyond 2030 is at risk

ty

Meeting the energy transitionos
metals demand only with

inC{e%sedSimepgrtS frl‘Oén IO\{veﬁ - |

regulatory regimes and How can Europe bridge
uncertain part n ethisrealsspplygap?
compatible with the EUOS

Green Deal sustainability

values
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Bridging Europeds energy transition

STARTING END
POINT POINT
NOW 2050

AAcceleration
of clean energy
transition

AClean energy
system with higher
level of strategic
autonomy & right

AAIm to improve level of sustainability

strategic autonomy
for energy
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Five necessary pli | ars for Europeos

STARTING STRONGEST | MPACT: NQ—W—EJA—}OZADSJS ONWARDS END
S OINT POINT
NOW 2050
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PILLAR 1 PILLAR 2 PILLAR 3 PILLAR 4 PILLAR 5
AAcceleration Fulfil domestic Maintain and Secure Maximise Drive AClean energy
of clean energy mining potential increase domestic sustainable recycling, technological system with higher
transition refining output imports from including & behavioural level of strategic
reliable partners new streams change autonomy & right

AAIm to improve
strategic autonomy
for energy

level of sustainability
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New primary supply is needed between now and 2035

FSTRONGEST IMPACTjV 2040

PILLAR 1 PILLAR 2 PILLAR 3
Fulfilling Maintain and Securing
domestic mining increase domestic sustainable
potential refining output imports from

reliable partners
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Early stages of energy Primary metals needed Will be available for
transition for new technologies recycling in 15 years
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Pillar 1. Fulfil domestic mining potential

STARTING END

POINT POINT
PILLAR 1
AAcceleration Fulfilling AClean energy
of clean energy domestic mining system with higher
transition potential level of strategic

autonomy & right
level of sustainability

AAIm to improve
strategic autonomy
for energy
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Europe has high ambitions for mining new energy commodities
Mature markets struggle to keep up with depletion (1/2)

New energy commodities
Lithium, rare earth elements

A Large project pipelines, but with a high level
of uncertainty

A Potential for up to 55% (lithium) and 80%
(dysprosium) self-sufficiency rates by 2030*

European mining projects have several
challenges: local opposition, challenging
economics, permitting, untested technologies

European mine output (kt)
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@ rotential projects

European self-sufficiency rate

Lithium
up to + 55% uncertain projects
% domestic mining of overall 2030 demand
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Europe has high ambitions for mining new energy commodities
Mature markets struggle to keep up with depletion (2/2)

European mine output

1000
Mature markets 800

Copper, nickel, cobalt, zinc 600
400

200

A Thinner project pipelines, with mixed
. 0
certainty 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

@ Protential projects @ certain projects @ Existing capacity

A Limited 2030 self-sufficiency rate (4-25%)

A Depletion ranges from 0% to 19%

European self-sufficiency rate
Mining projects have several challenges: local
opposition, challenging economics, permitting,

untested technologies Copper
up to + 3% uncertain projects

% domestic mining of overall 2030 demand
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Pillar 1. Fulfil domestic mining potential

STARTING END

POINT POINT

NOW 2050

PILLAR 1

AAcceleration Fulfilling AClean energy
of clean energy domestic mining system with higher
transition potential level of strategic

i autonomy & right

AAIm to improve level of sustainability
strategic autonomy
for energy
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Pillar 2: Maintain and increase domestic refining output

STARTING END

POINT POINT
PILLAR 2
AAcceleration Maintain and AClean energy
of clean energy increase domestic system with higher
transition refining output level of strategic

autonomy & right

AAIm to improve level of sustainability

strategic autonomy
for energy
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European smelting and refining operations are struggling
There are no real growth prospects, only few exceptions (1/2)

European metal outlook

4.600
Struggling markets 4.400

Aluminium, zinc, silicon 4.200
4.000

3.800

A High energy prices have big impact on
3.600

power Intensive smelters, |eading to 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
temporary closures (10-40%) @ Existing capacity
A Low-cost and subsidized imports, leading to European self-sufficiency rate

trade defence measures

Aluminium
no new projects planned (-8% offline 2022)
% primary production of overall 2030 demand
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European smelting and refining operations are struggling
There are no real growth prospects, only few exceptions (2/2)

Metal growth potential
Nickel, lithium, rare earth elements

A Medium-sized growth potential

A New refining projects announced for nickel
and lithium and rare earth elements
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European metal output
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Figure 72. European refined nickel supply outlook

@ cCertain projects @ Existing capacity

European self-sufficiency rate

Nickel
% primary production of overall 2030 demand




Pillar 2: Maintain and increase domestic refining output

STARTING END
POINT POINT
PILLAR 2
AAcceleration Maintain and AClean energy
of clean energy increase domestic system with higher
transition refining output

level of strategic
autonomy & right
level of sustainability

AAIm to improve
strategic autonomy
for energy
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