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Batteries — important concepts (Li-jon)
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What do we mean by a sustainable battery value .@

chain?
8
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* Why batteries? Refinement Active materials

* Value chain perspective -
added value and lower risk | ﬁ

Raw

materials

* Environmental and climate,
Social and Economic
sustainability

Production of
battery cells

* An ecosystem of actors
where the weakest link

Production of
slows down the other parts (% % o bagtery packs
. ] came and systems
* A sustainable value chain Recycling
require incentives and time
to accomplish. ]@ Application and integration
First incentives, then time. 1
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Combustion vehicle sales have
already peaked

Global passenger vehicle sales by drivetrain
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Figure 27: Electric vehicle sales penetration and carbon intensity of electricity mix in

major EV markets; Source: EV Volumes*, Ember climate®
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Volume-weighted average lithium-ion battery pack price

Real 2023 $/kWh
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Source: BloombergNEF. Note: Historical figures have been adjusted to real 2023 dollars.



Figure 7: Annual metals demand from lithium-ion batteries under the Net Zero Scenario

Million metrictons 2022 vs 2050
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Source: BloombergNEF. Note: Lithium is expressed in million metric tons lithium carbonate
equivalent (LCE). Demand occurs at the mine mouth, one year before battery demand. Multiples
between 2022 and 2050 are based on annual demand in the given year.



Necessity of incremental scaling

Agility
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weeks
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The industry builds on industrial legacies and
engages companies of all sizes in the value chain

Swedish battery value chain — distribution & company size
Based on financial data of 127 companies
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The map is illustrative, i.e. differences in exact location might apply
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4 China dominates in the processing of critical

minerals

The US, its FTA allies and Japan have some strength in lithium but have low shares of the market

in other minerals
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Next gen battery chemistry

* Na-ion, not Cu, less cumbersome, easier to transport, safer

 Solid-state Li-batteries, +energy +safety -manufacturing
The electrolyte: a ceramic or a polymer
Magnesium, Aluminum, Calcium, more electrons per ion, +energy -
effect

e Zinc, Li-Sulphur, +energy —effect Metal-air (Zinc-air, Li-air) ??7?
e Organic concepts, water electrolyte ? —energy
* Flow batteries (Redox-flow) V or possibly Fe



Figure 14: Impact of sodium-ion battery uptake scenarios on lithium demand

Million metrictons (LCE)
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Source: BloombergNEF. Note: LCE = lithium carbonate equivalent. ETS = Economic Transition
Scenario.



Increased coordination & cooperation Secured supply of sustainable
raw materials
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Questions!
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