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The transformation of the car industry is in full swing —
electric vehicles will dominate key markets by 2030

Regional BEV diffusion (Passenger cars and light vehicles)

Realistic scenario! (Vehicle sales in million)
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Key takeaways

* In 2030, almost every
second car sold J
worldwide will be a
battery electric vehicle
(totaling 42 million units)

 Leading markets are
China (19 million BEV)
and EU (12 million
BEV), both above 50%
BEV share .

* US as third main BEV
market, with a time lag
of ~5 years compared
to EU and CN

8/2022
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Fueled by the EV diffusion, we expect a significant demand

increase for automotive batteries — up to 3.6 TWh in 2030
Battery demand — PC! & LCV? market

Global battery demand forecast (Gwh) Key takeaways
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Global battery demand is driven particularly by China —
Europe and North America with higher NMC demand share

Regional battery demand

Regional battery demand in GWh and cell chemistry! (2030)
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Key takeaways

Regional battery
demand is strongest in
China, with 1.6 TWh in
2030 (followed by EU at
0.9 TWh)

NMC technology has
largest market shares
in both EU and US
(>70% market share),

LFP has a strong
presence in China and
RoW (>30% market
share)

8/202
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We expect a US deficit of ~200 GWh and sufficient supply in
Europe in 2030 — consolidation potential for cell producers

Regional battery supply: Projected Supply — Demand comparison

Battery Cells: Announced Capacity vs. Demand (Gwh)

Planned production (EU 2025)

Key takeaways

Announced capacities
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1) Based on total value for 2021 and region shares of 2020
Source: Based on supplier announcements, ABB — Electric Vehicle Supply Chain Analysis, Wood Mackenzie

GWh Production Company
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Comparing announced
capacities with battery
demand shows a
regional battery deficit
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Electrification increases global demand for multiple key cell
raw materials — focus on Anode and Cathode Active Materials

Key cell raw materials

Cell weight distribution (kg/kwh)

AAM/CAM material weight distribution (%)

Key takeaways
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Gigafactories and Raw Materials
Strategy& 1) e.g. Binder, Carbon Black

LFP

NMC

2) (Electrochemically) active materials

35 represents neglectable
demand share

100
100

3) Exemplary for NMC811

Global battery demand

 Anode and Cathode Active
Material (AAM & CAM)
correspond to ~70% of the
Battery Cell weight

« Graphite, lithium, nickel,
manganese and cobalt
demand account for a
relevant share of battery
materials

Oxygen, iron and
phosporus demand through
EV batteries not crucial
compared with their overall
global demand (e.g.
phosporus for fertilizer)

8/2022
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Depending on the vehicle segment and relevant battery

chemistry, active material weight is between 90 and 420 kg

Battery sizes, active material weight and production units

Battery sizes, active material weight and production forecast by vehicle segments (passenger cars, 2030)

200

150

Battery kWh

100

50 -

A-Segment

NMC?

LFP

150.7 kg 188.4 kg

89.8 kg 112.5 kg

2.4 kg
INF 16.0kg

CAM

Mn 1.9 kg

Co 2.0 kg

24.8 kg
42.7 kg

60.9 kg

Gigafactories and Raw Materials
Strategy&

2.1kg
0.0 kg
0.0 kg
0.0 kg
26.7 kg

Source: IHS Markit, PwWC analysis

Il Average kWh == # of vehicles 2029

B-Segment
A
NMC! LFP

256.8 kg 321.0 kg
153.3 kg 191.6 kg

41kg 3.6kg

INF 273kg 0.0kg
Mn 3.3kg 0.0kg

Co 3.5kg 0.0kg
42.3kg 45.5 kg

72.8 kg 142.5 kg
103.5 kg 129.4 kg

1) Underlying Cell Chemistry: NMC811

13M

13M

C-Segment

=k

NMC! LFP
396.3 kg 495.4 kg

236.7 kg 295.9 kg

6.3kg 5.6 kg

INF 42.2kg  0.0kg
Mn 51kg 0.0kg

Co 54kg 0.0kg
65.3kg 70.3 kg

112.4 kg 220.0 kg
159.6 kg 199.5 kg

D-Segment

NMC! LFP
480.0 kg 600.0 kg
286.7 kg 358.3 kg
7.7kg 6.7 kg
51.1kg 0.0 kg
Mn 6.2kg 0.0kg
Co 6.5kg 0.0kg
79.1kg 85.1kg

136.1 kg 266.5 kg
193.3 kg 241.7 kg

2) E.g. Iron, Phosphor, Aluminum, Oxygen

101 kWh

E-Segment
e, /o
St
NMC! LFP
563.8 kg 704.7 kg
336.6 kg 420.8 kg
9.0kg 7.9kg
60.0kg 0.0 kg
Mn 7.3kg 0.0kg
Co 7.6kg 0.0kg
92.9 kg 100.0 kg
159.8 kg 312.9 kg
227.2 kg 283.9 kg

3) E.g. packaging, housing

15

10

Forecast (production units)
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Demand for most relevant active materials grows from ~0.4m to

6m tons in 2030 — main drivers are graphite and nickel

Active material demand in million tons

Global active material demand ramp-up? (million tons)

10

9

8

2021 @ 2022

Gigafactories and Raw Materials
Strategy&

2023

2024 2025 2026 2027 2028

I Lithium B Nickel Manganese

1) Strategy& projections based on EV sales figures

2029 2030 & 2031

Cobalt [ Graphite

2032

2033

2034

2035

Key takeaways +

The global market for
active materials will grow
by a factor of 15 from 2021
to 2030 (from ~0.4m to

~6m tons)

Graphite constitutes the
main weight share of all
relevant active materials

|

Nickel accounts for the
main weight share of
relevant CAM (> 50%)

Other relevant CAM are of
nearly equal relevance in
terms of quantity (lithium,
manganese, cobalt)

8/2022 1
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Processing and subsequent value chain steps currently

dominated by China — great potential for European players
As-Is: Geographical distribution of the global EV battery supply chain (2021)

EVs! (m) Cells (Gwh) Cell components (kt) Cell active material processing (kt) Key takeaways

« While Europe currently
comprises ~30% of EV
production, its local
production accounts for:

— <10% of global battery
cell production

.
— <1% of global active |
material production l

— ~1% of global active
material processing

« The battery supply chain
has a strong Chinese
footprint with ~80% of
global battery cell and

Battery Cathode? Anode Lithium Nickel Manganese Cobalt  Graphite q ;
roduction roduction E % 25 z7 s mponent pr tion
" i ul N < COmPOr Sl .
Gigafactories and Raw Materials 1) Including LCVs ~ 2) LFP & NMC 8/2022 !

Strategy& Source: [EA, USGS, ABB I Europe I china Il us I Row 13



Assuming a localized AM processing supply chain based on
local EV demand, EU requires ~30% of global supply chain

To-Be: Geographical distribution of the global EV battery supply chain (2030) ‘

EVs! (m) Cells (Gwh) Cell components (kt) Cell active material processing (kt) Key takeaways

2,895 3,120 350 1,730 425 390 3,120 _
« A future localized battery

supply chain would have a
rebalanced global
footprint, with EU and US
providing ~40% of EV
demand

* While Europe will comprise
~28% of EV production, its
local production would
account for ~27% of global
battery cell production,
AM production and

28%

processing
14% 13% 12%
Battery Cathode? Anode Lithium Nickel Manganese Cobalt  Graphite
roduction roduction EH . 25 z7 s
P P Li Ni| (Mo C
6.941 58.693 54.938 58.933 12.011
Gigafactories and Raw Materials 1) Including LCVs ~ 2) LFP & NMC 8/2022 2
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Compared with today, active material processing has to grow by
a factor of 15 and be re-balanced towards demand in regions

Absolute growth of required raw materials by regions (2021 to 2030, in kt)

Li | Lithium Nickel Mangan Co| Cobalt C | Graphite ) Total
350 1,730 425 390 3,120 6,015
110

To-be
2030

As-is
2021

To-be
2030

To-be
2030

As-is
2021

As-is
2021

Gigafactories and Raw Materials

Strategy& Source: IEA, USGS, ABB, Strategy& analysis

155.1

16
71 446
N 11.C

To-be
2030

To-be
2030

As-is
2021

As-is
2021

1

415
3

As-is
2021

1,606

To-be
2030

I curope M china Il us Il Row

Key takeaways

Massive scale-up of active
material processing
by a factor of ~15 by 2030

EU active material
processing scale-up from
3 kt (2021) to 1.6 Mt (2030)
required to localize battery
production in the supply
chain and meet high EU
demand for EVs

Special focus on lithium,
nickel and graphite as
currently no localized EU
active material processing

8/2022 }
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To supply the global demand of ~3.6 TWh battery capacity by
2030, a total CAPEX investment of € ~290bn is required

CAPEX investment for battery cell value chain (until 2030)

Key takeaways

520 GWh 940 GWh 1,620 GWh
9% 25%
Material Cell Total Material Cell Total Materlal Cell Total

production production

production production production production

= i

3,590 GWh 510 GWh
215 287 30 ' 40
g N
72 10
N 15%. N 8%
Material Cell Total Material Cell Total

production production production production
pFa—X PZINS
= AERR
% (1 1]}
A\ | /4

Gigafactories and Raw Materials Investment already existing

Strategy&

« A global CAPEX
investment of ~ € 290bn is
required by 2030 for battery
cell production ramp-up —
15% already invested

« China as front-runner,
with 25% of locally-required
CAPEX volume already
invested; EU lags behind
at 5%

« Multiple possible scenarios
to cover investments
(e.g. state funding, joint
ventures, public SPACs,
private equity)

8/2022
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The fast-growing battery production market presents enormous
opportunities throughout global value and supply chains

Key take-aways and implications

Massive battery demand growth Global required investment of
Battery curve (34% CAGR) substantiates the € 300bn provides low-risk investment
market urgency to keep up with fast market opportunities for building the industry

growth by taking immediate action infrastructure of the future

The risk of local supply deficits The key risk of EU supply-demand
underlines the importance of deficit in lithium and nickel
securing sufficient supply emphasizes the significance of

at cell level securing sufficient supply at the
(both right capacity and chemistry) main active material level

Active material value chain

localization, along with EV demand, The European battery cell
offers high business potential by manufacturing landscape with high

building up large active material density of players offers high

processing and cell component potential for consolidation

capacities

Gigafactories and Raw Materials 8/2022
Strategy& 19
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