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Who we are

umicore

A global materials technology and recycling group

CATALYSIS

One of three global

leaders in emission control
catalysts for light-duty and
heavy-duty vehicles and for
all fuel types

ENERGY &

SURFACE TECHNOLOGIES

A leading supplier of key
materials for rechargeable
batteries used in electrified
transportation and portable
electronics

The world’s leading recycler
of complex waste streams
containing precious and other
valuable metals




Unique position
in clean mobility materials

Emission control

ICE ‘
catalysts

BEV ‘
Battery materials

umicore

(p)HEV

Battery materials
and emission
control catalysts

Fuel cells

Electro-catalyst and
battery materials




On the road towards clean mobility umicore”
Well to wheel considerations favor BEV*

140
Well-to-tank stage Tank-to-wheel stage
120 - - ~ |
2021: ICEV  Extraction — Refining ————— Transport ———— Combustion in engine
100 95 g/km
BEV Electricity — Transmission —> Battery charging —> Use to drive motor
generation
e 80
X
o Beyond
Q ©0 2021:
<95 g/km
40
20
... but it is an evolution and not a revolution
0
) o\
\\ \ .(\ \g\o n_‘lQ @ . . .
& o\ @3‘0 &L P @00 SF . during which we need a multi-facetted
O o\ gl <& N -
Ow\c’ \é\b &> ‘:\.@ @) 4@ approach to clean mobility
R © 2 5
N S <& & @

m Tank to wheel mWell to tank

* BEV stands for battery electric vehicles




Use smarter articore”

Increasing Energy density of batteries R\
High
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Use less umicore@

Recycling is the sustainable option
Mass electrification will require clean, dense and integrated supply chains

/'g.:y .

1
Lo
Smelt
&R'::inz:z @ - @ Non-Ferrous| @
Metal
Umicore © O @Q e

~.v. 4 .'-': Ve /
Way UD , ‘ £ 7 i | -
NTSJ? B l : ":7: / s =
047 Technology . Lo 1
Ore 2 e Srearsy W |~

2] [=]

Materials

BMW Group, Northvolt and

@[I[[¢ sevicaions  Umicore join forces to develop
sustainable life cycle loop for

& .
° / batteries

Munich/Stockholm/Brussels

; f I;I End-user
o) — Applications The BMW Group, Northvolt and Umicore have formed a joint technology consortium in

order to work closely together on the continued development of a complete and
sustainable value chain for battery cells for electrified vehicles in Europe. The project is
seeking to press ahead with the sustainable industrialisation of battery cells in Europe and
the associated acquisition of skills, from cell chemistry and development through to
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Recycling is key to cover the needs in umicore”
critical battery metals for EVs

. = _ EU resilience
(/] Warketsccsteration Z|  cathode materials e e yon
— MEDIUM
150GWh  ca. 500GWh 300 Kmt ca. 850Kmt
Supply — Demand balances é h Metals per car
i | 250Kmt  375Kmt  =1.000Kmt Li | 35kg &= 40kg
Ni | 2.000Kmt 300Kmt  =1.100Kmt Ni | 25kg [ 50kg
{:U 120Kmt 90Kmt =120Kmt CU 12kg ‘ okg Conservative scenario || Optimistic scenario

EV (no mitigation measures) EV (with mitigation measures)

Source — EU Commission’s JRC

® Now @ 2025 @& 2030




umicore

Umicore Battery Recycling Capabilities (1/2)

Existing pilot Lines for Dismantling of xEV Batteries and for recycling

- HANAU, GERMANY =

-~

Battery modules / cells

Electronic components
Umicore Battery Recycling, Hoboken

Umicore Precious Metal Recycling

Pack material
(CU cables, steel, plastics,...)

Local certified recyclers




Umicore Battery Recycling Capabilities (2/2) umicore”

State-of-the-art technology available in Hoboken & Olen, Belgium at pilot
& industrial scale for high efficiency metals extraction & refining

Capacity 10,000 mt/yr A E . Recycled products
+ + 250 mio mobile phone batteries * Alloy: Cu— Co — Ni

 Slag : for Li-lon: lithium concentrate
for NiMH: rare earth concentrate

. 135,000 EVs

- +200,000 HEV's

|

(Hybrid)
electric vehicle

Remaining challenges
* Collection

Portable
electronics

Eco-efficient + Separation and dismantling

+ Close-to-zero waste * Reverse logistics

+ Advanced gas cleaning

x E , European Business
" m Awards for the
- Environment

 Energy of battery used during processing . IR bl i -




Use smarter and less

umicore

Regionalization of supply chains
Logical from (geo)economical standpoint

A number of Li-ion battery factories in EU ...
with active materials players establishing presence
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LIB Giga Factories
Capacity by 2025
600

northvolt

32 GWh by 2023

300 @ LG Chem

Built a 4GWh plant
and plans to triple it

GWh
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Europe

Source: Benchmark Minerals

Built a 3GWh factory
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To set up a lithium ion batteries

— v assembly plant and would
' consider producing cells on the

,', site in the future
CATL —

Announced plans for a Favors Germany
24GWh battery plant in as the location for

"e®.

Germany its first European
Infinity Lithium Corporation Gigafactory

Source — Infinity Lithium

Production of:
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EU share of the global
opportunity to increase signifcantly

Battery Li-ion Electric

Cathode Batteries Vehicles*

2017 2025 2017 2025 2017 2025

Australia Canada Others
*Including HEV, PHEV & EV

mUSA wmArgentina mChile
Source: IHS Markat

Bl China Japan m South Korea Europe




Use smarter and less articore”

Regionalization of supply chains
Logical from environmental standpoint

What is a potential current pathway for lithium when you buy a luxury EV in Europe
The lithium inside you car travels more than 50,000km before you even start driving®

Lithium Lithium
Cathndes Cells Battery Pack End
Carbonate Hydroxide Customer
- - .- --ﬂ --- & L1
7,000Km 18,000Km 400Km 9,700Km 450Km 16,000Km
Chile Japan South Korea Europe
— o ) £
Integration — dramatically reducing the carbon footprint
Lithi
Feedstock Hy'drc')';':;e Cathodes Cells & Battery Pack ~ EV End
Customer
@ O m Potentially
<1/10 of
..-_};1 L - L existing carbon
1-3Km footprint
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Source — Infinity Lithium




Use smarter and less articore”

Cost of BEVs must also further come down
Move to higher energy density batteries is key

_ Higher energy density & process
BEV 35% more expensive than ICE innovation are key to reducing costs

Total BEV cost, 2018 (%
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Electric motor and :
15% power clectronics. [P oo, i Battery production cost (S/kWF) Factory-of-the-future

accounts for 50% of 225 elements

350 | 25% Battery BEV costs versus Total ICE vehicle cost, 208060 | [T
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) SR ] vehicle costs ICE 55
60 , G 160/0 .

' 10% _Battery' powertrain

' integration 80
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Costs unrelated to Costs unrelated to 40
” 0 the powertrain 84% . powertrain
& 112
0 0
0
BEV ICE VEHICLE
Sources: JPMorgan Chase; BCG analysis. Current cost Higher ' Plant Plant Plant Factory-of-the-
Note: BEV = battery electric vehicle; ICE = internal combustion engine. The electric powertrain consists of the electric motor, power electronics, and energy densny structure processes dlgltlzatxon future cost

battery pack.
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Summary... Umicore’s key contributions to
the introduction of battery enhanced vehicles

Innovative active materials Sustainable metal sourcing Regionalizing supply chains

and new processes

Key is increasing energy density
without compromising on safey,
stability, lifetime

Move towards reduced Co content
for the cathode active materials

Development of new sustainable
production processes

Shift towards new anode active
materials

Going beyond Li-ion with active
materials for solid state batteries

EVs still continue to rely on primary
sources of metals

Recycling will play a growing role in
roll-out of electromobility

Umicore leads the way with a
sustainable procurement framework
for Co

A 10.000 ton recycling facility is
already operational at Umicore as
well as a dismantling pilot

Umicore first investing in Poland
(Nysa) on cathode active materials
production to serve the growing
European market

Supporting an EU supply chain for
EU

Further investments needed to
reinforce upstream and downstream
positions in EU
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