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Drivers for Lithiumlon battery and materials demand: Large cost reduction expectations 07/08-2021

Batteries are key for electrificatiochEV battery pack cost c430USD/kWh,
depending on technology/design, location, and material prigés 2021 figures]

Cost breakdown of paékPrismaticNCM8110 [USD/kWh]

Note:

+No costs included to manage supply chain risks

+ Reflecting traded raw material prices incl. price discount assumptions
for high volumes without price fluctuations without VAT

+Sourcing all materials from China :

+36 GWh yearly production capacity - ----- 42 14002/

+90% OEE,92% utilization anf% overall scrap . 0

Module/pack
production

Cell production

+ Fullyautomated production line - Currently (incl. SG&A& Margin)
+50% sales price margin 29 L i el  2-3 USD more
- - 7 expensive than
Anodemateriad . usually due to Other
- Other cell material cost 41% semiconductor Cell Material
_____ (e.g., separator, housing) cell
_ shortage ° : .
. . Material P/ CAM processing fe@ncl.
300 _ ™ cost (i margin & SGA)pgistics,
= N|SQ*§H20 cost S GRS 31% Raw / refined materials
3 MnSQ*H,0 (typically passeethrough;
e CoS@H0 J _ index-based)
Refined CAM CAM Material Material Pro SG&A  Cell Cell BMS  Other Battery Pack
MaterialProcessing 811 cost costcell duction incl. R&D margin  price material assembly price
fees cost cost
logistics,
tariffs

1) Prismatic cell@9 Ah;3,7V; 253WHh), production in China

Source: Roland Berger Integrated Battery Cost n@del Roland Berger | 2



Drivers for Lithiumlon battery and materials demand: Large cost reduction expectations

Technology progress in batteries goes along with a broader proliferation of cell
chemistries used, and expectations for further cost decreases

LiB technology roadma&pLFP and Nbased CAM (First serial application in vehicles)

Electro Volumetric energy
Anode lyte Cathode A density?) [Wh/L] NeXt-_Gen Technology.(2023
_ + Solid state Introduction of
o N R B S PN oxide and sulfitdbased,
Li-MetaP Solid  Nirich anodefree® and with
[ 2HSn(@dc) Li-metatcoated anodes
Limetal Solid  Nirich T | S
goata BlSuliide) + Hi-Si anodeseven before
Graphite Liquid NiRich: NCHILQ + LFPfor lower range/AB-segmert,
/ NCMO0-5-5, NCMA s selected CV use cases, and as option
Silicor NCMB11 - + Ni-rich tech. for high energy use
ADYANEIMCA - . "
(<3.4% Co) + NMx"in-between" NCM and LFP from
NCA L cost and energy density perspective
+ Mn-rich technologies as cheaper
NCM622 - . - -
alternative for volume vehicles
Adv.LFP s + Celtto-Packtechnologies to Htrease

2015 2020 2025 2030 energy density on system level
+ PostLiB starting before2030

1) Stacked electrodes?) First prototypes;3) Foil or deposited#) Typically blends of different cathode chemistries and specifically adapted anode chemistri€s

Source: Expert interviews, Roland Berger Integrated Battery Cost@hodel Roland Berger | 3



Drivers for Lithiuralon battery and materials demand: Large cost reduction expectations Indicative, Jul. 21 cell costs

Costs can likely be reduced by USD40/ kwh focusing on pack design,
processes and cell chemistB/further progress requires holistic approach

Cost reduction levers [USD/KWh, prismbiticV811 pack]

ca. plus8 USD/kWh CAM + Nirich materials beyond N@W1 with higher energy density o
133 costs July20202021

higher voltage levels
+ Improved cell designhinner cansandreduced thicknes®f

"""""""" ] separatorandcurrent collector, larger cells
Module/pack 9 T
production T _______________ ——
: ) 98
Cell productio + Prelithiationto minimize noractive ? ----------------
(incl. SG& material sharg(lOPEX) as well as )
& Margin) formation time{CAPEX) e )
- - : + Larger module desigand reduce
+ Reducing CAPBRY implementing £
Other cel continuous mixing or increasing number of modules per pack
material coating speed + Change of materialfor bus bars
CAM + Application of Industr§.0to predict and strﬁcturall parts (Alu and high
(incl. SG& batch qualitiesandreduce failures? strength steels)

& Margin) KIncreaseOEEfrom 80% t085% / \ BMS master and slave integratiw

Pack costs Process optimizations Improved module Improved cell Improved pack price
& pack designs  chemistries & designs

Source: Roland Berger Integrated Battery Cost n@del Roland Berger | 4



Drivers for Lithiumlon battery and materials demand: Electric vehicles as main drivetii®demand

As of Oc021, based on OEM communicati(

Assuming communicated electrification targets, BEV/PHEV passenger car sales
would reach close t&1 mio vehicles in203Q with ~30% BEV

Light vehicle powertrain shares by region [m vehicles; %]

15.9

16.3 16.9
-2%-
3%
_3%
Zl 89 |
%

8%
8%
12%

2021 2025 2030

M eev@rPHEVIBEVH BB FH B ICE

Source: Roland Berger

2021 2025 2030 2021 2025 2030 2021 2025 2030

Roland Berger | 5



Drivers for Lithiumlon battery and materials demand: Electric vehicles as main drivetii®demand

This level of electrification31 million BEV) would correspond to global LiB demanc
of over3,100GWh in20302 announced capacity significantly higher already

Market demand for LiB by application [GWh]

:  Global
i announced; CAGR
capacity: : 20192030
approx
4 2TWh
: 3,127 :
i : ESS 32.7%
: : Consumer
: electr. 4.2%
: Other
: Commercial 30.3%
: vehicles
: LSEV &W 22.4%
MHEV S |=\VA' 24 504
PHEV
31.2%

} BEV

2019

2021 2023 2025 2028

Abbreviations: ESSStationary Energy Storage SysteinSEV? Low Speed Electric Vehic®V? Electric Two Wheelers;
MHEVFHEYPHE\? Mild Hybrid, Full Hybrid and PlugHybrid Electric Vehicle; BEBattery Electric Vehicle

Source:AvicenneFraunhofer, IHS Interviews, Roland Berger

+ Significant further
reductions of pack
costs

+ (Implicit OEM
Assumption:
No significant raw
material cost
increases

+ BEV and ESS with
over30% CAGR

Roland Berger | 6



Supply chain risks: OverviewCAM andAAMsupply chain with 50% with highrisls

The dependency of the industry on LiB cells and critical battery materials creates
significant supply chain risks along the full value chain

Overview LiB Cell Supply Chain (CAM/AAM only, example NCM chemistry)

Mining > Refining > Precursor ) Cathode/anode ) CeII/ModuIe > o! )
:| 4 l, 1111:111{1-71:‘.'4\.‘: 'é:'g n :F r
+ Productlon and processing of natural resources Chemlcal process industry + Highly automated chemical
+ Longterm investment cycles, high required x£Highly R&D driven for tefger products (mixing, coating) and
investment + Automotivespecific and potentially customer  mechanical assembly
+ Not automotivespecific (esp. for Nicke specific process
CAM Ni (ore/refined) NiSQ NMC precursor ——> NMCcathode @ ———»| Battery cell |
I?/Iittg?ig? Active Co (ore/refined) —> CoSQ e s
Mn Ore — Mn-SQ (not shown)
C . * Electrolytes
LI-BI’Ine —T> L|2CQ J iSeparator
Li-Spodumene — LiOHxHO +a
Li-Lepidolite —
AAM Natural graphite > Gr anode —
Anode Active i hi
Material Artificial graphite

Main risk areas

Source: Roland Berger Roland Berger | 7



Supply chain risks: Lithium and Nickel with supply and priceziGk®rview on ENiCoSupply

Supply availability and price risks for Lithium, Nickel and the refined salts stem fror
a potential demangupply imbalance driven by long lead tinres

Global supply and supply characteristics for battery raw materialSHkietal eq. p.a.]

647
] ) aps 3162 3,395 7
616 2,455 2898 _
364 ' 262 294
142 183 209 236

2020 2022 2024 2026 2028 2030 2020 2022 2024 2026 2028 2030 2020 2022 2024 2026 2028 2030
Potential fotong-term production Highercashcosts of new projectsikely Main resources iitongo(70%), Russia
capacitieswellover 1,500kt LCE but to result inhigher costs for balanced (4%), andAustralia(4%)
with higher cash costghat are likely to supply, high CQ footprint and costs for Cobalt powder
result inhigher costs for balanced pig iron nicketonversio® might lead to
supply criticalities

Note: Incl. recyclind) LCE99.5% ;2) Spodumene has higher purity with less iron, magnesium & other deleterious B)&tdst of exploration to metal delivery, "best céds&lverage lead time"
4) Might become cheaper via Mixed Sulphate precipitatidsimgshan

Source: Roland Berger "LiB Suppemand Model" Roland Berger | 8



Supply chain risks: Lithium and Nickel with supply and price#iskestment needs

g andsignificant investments along the supply ch&more than EUROObnN for

Europe, EUR50bn2 EUR300bn globally until2030

CAPEX estimate for cell production alNMCCAM & AAM supply chain [EUR bn¥@00GWh equivalent]

50-55 100-135

~15-20
~3560 ————————
Cobalt [N
Lithium _
Nickel -
Graphite
Mining & refining Precursor (PCAM) Cell production Total supply chain
Cathode Act. Material
(CAM)

Anode Act. Materia (AAM)

1) CAPEX based on natural graphite, similar for artificial graphite; Note: Excluding manganese upstream value chain

Source: Roland Bergerintegrated CelCAMCostModel [C3], 2021

Roland Berger | 9



Supply chain risks: Lithium and Nickel with supply and price#iSkshnology impact on-kalt demand

Ni-rich cell technology is driving the Li demand, especially kos®H LICQ is still

Illustrative & noRexhaustive

required forLFP Despite alternative technologies, limited demand ease for Lithiun

v
Cell chemistry roadm&30and its implications on Li precursor demand .“
Energy R
Technology/material densityY) Maturity Li precursor Key Takeaways N4
1 : A Todays lithiumion technology islominatedby
L S :
g2 - 220900 . cq NMC/ NCAn combination w/ graphite anode
Nirich NMQ [N (700900 @ LiOH A To increase energy density and lower cobalt content
_ . : and BOM codgli-sharesare constantlyncreasing
Mrrrich NMQ - R 500600 LICQ which shifts the demand frotiCQ precursor
NCA — ios) @ Lok owarasLion .
_ A Cofree alternatives asFPare enteringthe market
Advanced FP - N 400550 O LiCQ to decrease Co dependency and lower cost
SIS A On anode side shift from pure graphite towards
Si/C compositgs 800900 &  Add. prelithiation Si/C composites and pug anodes can be
Pure Si B | >1000 G Add. prelithiation observed, significantly increasing the energy density
and leading tadditional Li demand for pre
Naion o (D)  Substitution of Li ithiation
. : , A Mass market entry fasolid statetechnology, which
Solid State - ® L il predamranii requires Li metal anode materiaht expected
Li-Air [ | O Li metal before the end of the decade

2020

2025

O Low maturity level @ High maturity level

1) perWHL

\

2030

Source: Expert interviews, Roland Berger Integrated Battery Cost@hodel

A Substitution riskby sodiumion technology
expectedn ESSstorage application w/ lower energy
density requirements and possible later in the
automotive segment

Roland Berger | 10



Supply chain risks: Lithium and Nickel with supply and priceiBleemandshift towards spodumene angOH

For Lithium, spodumene sources become much more important due to shorter le;
times and higher purity that is needed to produceridh CAM, usind.iOH

Different sources for battery grade lithium @

Brine Spodumene Recycling

+Brine is pumped to the surface and concentrated.i found in hard rock forms in crystals that are +Up t095% of lithium and other critical materials
by evaporation in a succession of artificial pondiosted in Pegmatites which form when mineral are recovered from spentitin batteries and
each one in the chain having a greater lithium rich magma intrudes into fissures in continental treated before reintroduction into the supply chain

concentration plates *Increasingly considered as it reduces constraints
+ After a few months to about a year, depending £ These pegmatites host a mineral called imposed by materials scarcity and enhances
on climate, a concentrate dfto 2% Li is further  spodumene which contains the lithium environmental sustainability (lower energy-con
processed in a chemical plant +Li is extracted from spodumene by fusing in acid sumption lower water use, lowe8Oxemissions)
Globallithum supply 46 [ ERMMEEEE
B tlliea fqut Q 750tons Q 250tons ® 28tons of spent lithiurlon batteries
of batterygrade Li
Purity Low- Higher amounts of Fe, Mg or other High?2 requisite for usage in Nrich High
deleterious materials within tBe5% materials
remaining in refined Li
Time to move into prod.ong Short? Esp. for pegmatitebased projects Short
Hightechn. required Yes No No
Processing time Long Short Short
Weather dependent Yes \[o] \[e]
Capital intensity High Low Low
Operating costs Low High Low

Source: Benchmark Mineral Intelligen®eyoneNational LaboratoryReCelCenter, Secondary research, Roland Berger Roland Berger | 11



Supply chain risks: Lithium and Nickel with supply and price#idkgoncentration of Lithium mining companies and operations

Lithium production is highly concentratédThree operations concentrated more

than half of the current productior2020

Lithium production breakdown bperation [kiLCE 202(

**+ Greenbushes

‘B Salar de Atacama
%> Mount Marion

‘B Salar de Atacama
%> Bald Hill

’* Pilgangoora

& Salar de Hombre Muert
- Mt Cattlin

- Altura

& CaucharDlaroz
Chaerhan Lake
Others

Source: S&P Global, Desk research, Roland Berger

88.0

Mine type
Spodumene
Brine
Spodumene
Brine
Spodumene
Spodumene
Brine
Spodumene
Spodumene
Brine

Brine

Share of total
21%
17%
14%
10%
8.6%
6.5%
4.8%
3.%
3.4%
3.4%
3.3%
3.6%

&

®

Roland Berger | 12



Supply chain risks: Lithium and Nickel with supply and price#iBkise impact of raw materials

Battery raw material prices have been subject to strong fluctuati®@ubstantial
upwards pressure especially after COVIBDrecovery due to supply imbalance

Spot prices for battery raw materials in Chtd, 72022 (Feb.) [USD/kd]

60 1 @ Lithium carbonate

48 - Lithium hydroxide

Cobalt sulfate

Chinese market prices [USD/ kg]
w
N

m /———-'-”\—""""'_ Nickel sulfate

. . Manganese sulfate

Janl8 Jul18 Jan19 Jull9 Jan20 Jul20 Jan21 Jul21 Jan22  Jul22

1) Battery grade materials

Source: Interviews with market participants, ICCS@, Roland Berger

Change [%)]

'01/21-'01/22

7143%

134%

5P

64%

®

+ Battery material market
prices reacheall-time
high in2022 due to

2 Recovery from COD®
drives demand, especially
in China

2 Announced capacity
expansions fell short
while supplying countries
still suffer from COVHR9

* Price increaseaffect all
market participantsand
the production costs (incl.
tariffs and logistics) are
decisive to be competitive

Roland Berger | 13



Supply chain risks: Lithium and Nickel with supply and price#iBkise impact of raw materials

Conseguently, also Chinese®AM and CAM spot prices increased significantly
within the last year

Chinese material market prices feCRM ands CAM @
Chinese PCAM material market prices [USD/ kg] Chinese CAM material market prices [USD/ kg]
Change [%] ~Change [%]
60 - '00/21-'01/22 50 - 01/21-'01/22
743 45 -
20 40 -
5 |
40 -
30 -
30 A 25 -
20 -
204 T 15 -
10 2l 10 N
5 -
0 - 0 -
01/01/2019 01/01/2020 01/01/2021 01/01/2022 01/01/2019 01/01/2020 01/01/2021 01/01/2022
— NMC811P-CAM Lithium hydroxide — NMC811[polycrystal] =— NMC622[polycrystal]
— NMC622P-CAM — Lithium carbonate NMC622[monocrystal] — LFP

Source: Interviews with markets participaitig)d ICCSINO, Roland Berger Roland Berger | 14



The Lithiumlon (EV) battery
market and supply chain

Part2: Risk mitigation and stakeholder strategies




Part2:

. Recognize the critical
materials

; Comprehend the impact of vertical integration,
regionalization and docation ofpCAM, CAM and
cell production on costs and €@missions

 Galin insight into vertical integration strategies of
leading players

; Understand strategic implications for OEMs; aelil
CAM suppliers, mining companies and legislators




Battery recycling: Impact on supply chain Indicative estimates as of No21

Not taking into account supply fromB-EoLrecycling, demanesupply situation
would be even tightet especially also in Cobalt and Nickel

Roland Berger supptydemand forecast (exdtoLrecycling ofLiB'9 [mill. metric tons]

Lithium (LCBY

J—
Wiy e 2N

3 ¢ o

v @n‘,h
7. P

0.3
0.2

- 0.1
LAY
- -0.1
2

2020 2022 2024 2026 2028 2030 2020 2022 2024 2026 2028 2030 2020 2022 2024 2026 2028 2030

Demand > Supply Demand > Supply

Demand > Supply

== Supply vs. demand (totalfll Gross Demand (LiB)lM Demand (rest) ll Potential virgin material supply (incl. LiB scrap recycling)

1) Supply untiP025based on planned/announced mining and refining capacities. New processed volu@Raitereases by the average (absolute) increase fo2@1&82025period as new mining projects are launched to keep up with
demand?) Includes intermediate and battery grade

Source: Roland Berger Integrata® SupplyDemaneDatabase Roland Berger | 17



Battery recycling: Regulatory framework

Governments are aiming for circular economy and battery recycling regulations,
that also ask for minimum recycled material shares

Proposed new EU battedyrectivé)

Mandatory recycling content in new batteries

EUROPEAN
COMMISSION

Extended Producer Responsibility

Article8 proposes the in industrial
batteries, electric vehicle batteries and automotive batteries

+ From EV batteries that contain cobalt, lithium g
nickel in active materials shall be accompanied by technica

+ From EV batteries shall contain the following
i3 each model and batch:

2

2

2
+ From EV batteries shall contain the following

i3 each model and batch:

-

1) Final regulation not defined yeDates and values subject to change

Source: European Commission

Article47 proposes the for
producers of batteries which include obligation to organize and
finance activities for:

+ + I+

Article49 proposes rules for
which include obligation to:

+ Take back waste batteriés
from end user to buy new batteries

+ of the respective type that they have
made available on the market
Article55 sets of waste portable batteries but

currently (mo targets set yet).

Roland Berger | 18



Battery recycling: Definition and feedstocks lllustrative example for passenger ca

Battery recycling in the regulation refers to the recovery of materials such as Nick
Cobalt and Lithium from endf-life batteries? recycling from scrap important earlier

Circular concepts for batteries:-Rse, remanufacturing and reycling

First utilization Battery pack

removal Recycling is required to recover raw materials from

the battery through a safe process
Closed loop recycling refers to the recycling of
batteries and the use of those recycled metals as

input for battery production
Main sources are

Battery pack PR i
integration L B POf Re-use

Lithiumion batteriesthathaveresidualcapacityat theend of their
servicelife in BEVscanpossiblybe usedin otherapplicationse.g.,
stationary energgtorage

Re-manufacturing

Remanufacturing enables the extension of the first life cycle by
preparing used batteries for reuseBEV<y replacing or exchanging
damaged components of the battery

Source: RWTH Aachen, Roland Berger Roland Berger | 19



Battery recycling: Value chain overview

lllustrative & Exemplar

Players along the value chain have different incentives to be involved in recycling
scrap orEolLLiB2 OEMs and cell manufacturer with highest control over feedstock

LiBrecycling value chain

Motivation to
recycle

Mining / refining 4%,

Battery materials £

Cell

OEM (=)

Recycling

+ Diversify sourcing streams an
improve negotiating power by
capturing market share

Pre-cursor }

Electr.
man./cell
assembly

Module/Packy
Vehicle

Collection
& sortation

} Extraction }

Metallurgical
refinement

d £ Secure access to scarce raw
material feedstock and to
diversify supply

* Leverage chemical process
know how

+ Meet legal
obligations for
recycling cont.

+ Participate in
recycling value

+ Meet legal
obligations of
EPR

+ Participate in
recycling value

* Increase utilization of existing assets (collection
networks, mechanical / chemical processes and

facilities) and relationships
+ Diversify revenue streams

Scrap) focus

13

13

3>

13

E Eol? focus

13

13

<> Major control over feedstock & regulatory obligatiorLiBrecycling

1) LiB manufacturing scrag) End of life3) Extended Producer Responsibility

C o>

13

Roland Berger | 20



Battery recycling: Comparison of different technologies Indicative & Not exhaustiv

Hydrometallurgy potentially offers financial and environmental benefits over
pyrometallurgy? Direct recycling with high potential for manufacturing scrap

Key recycling technology higvel evaluation and exemplary players

Pyrometallurgy + . Mechanical + 'Q‘Q N Direct recycling QQ
Hydrometallurgy 64 Hydrometallurgy Y % ("Cathodeto-cathode" recycling) o

Description + Whole or shredded batteries are smelted to yield + Batteries are shredded with separation of black + Cathode active material is recovered from
a Nickel, Cobalt, and Copper alloy mass (cathode materials) from other materials black mass (as opposed to precursors)

+ Alloy further refined through hydrometallurgical * Acids are used to leach the constituent metals outt No smelting or leaching is required
processes to isolate metals of black mass + Would follow mechanical processing

Pros + High recovery rates for Nickel and Cobalt + High recovery rates for all metals, incl. eost * Results in high value cathode active material

+ Proven industrial scale processes with hydro effective recovery of lithium possible (CAM) that can be sold to a battery cell
process robust against chemistry changes + Lower capex on metal extraction step manufacturer
+ Higher input flexibility, e.g., forveaste + Lower environmental impact (except calcination)

Ccons * Lithium and manganese are lost in slag; recovery + More expensive hydro. process required than aftet Not yet proven to be an effective solution on a
currently often not economically viablPot. pyro. (i.e., alloy more homogenous input) commercial scale or for mixed chemistry recovery
conflict with proposed EU regulatory framework + Significant use of hot water, acids, and solvents; it For EoL recovery, obsolescence a critical issue

+ Energy and emissions intensive hydro. profitability dependent on scale due to cathode chemistry evolution

Pyro + hydro process is currently the dominantlfd recycling in NA and the EU, and may be wallted for supplyconstrained markets,
ﬁ) where input flexibility is key to manage utilizatiérMechanical + hydro process, which is the dominant process in China, offers higher mate

recovery rates and lower CAPEX requiremériisrect recycling still in R&D phase but very promising for manufacturing scrap recycling

1) Current proposal for regulation would manc&8% recovery rate of lithium #0250r 70% in2030in the high ambition scenario

Source: Company information, Interviews with market participants, European Commission, Roland Berger Roland Berger | 21



Battery recycling: Global market forecast Indicative estimates as of No21

LiB(-material) feedstock for recycling is expected to reactD8 GWh equivalent
globally by20302 Scrapexpected to remain leading source ur2ld27

Availabld.iB(-material) for recycling globally by application [GWh equiv&elt; scrap]

CAGR + LiBrecycling supply grows at
20202030 CAGR 080% in line with demand
growth

+ Share ofEoLexpected to grow
from 35% to cab0% between
202030

+ Transportation applicatioE®L
=t 2N 35% nearly triples its share &fiB

- recycling supply supported by
rapid demand growth and high
collection rates

+ Scrap availability slows down its
growth in the second half of the
decade as declining scrap rates,
resulting from improving

Scraﬁ) LiBproduction process

decouple it from

demand expansion

CAGR30%

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Il ESs (EoL) M Electronics & Others (EoLJll Transportation (EoR) B Manufacturing Scrap

1) Transportation includes passenger and commercial vehedt&/ LSEV 2-wheeler eShip eVTOLL2) Assuming different lifetimes/rantipwn curves, collection rates and recycling rates per application type (e.g., due tolgeanmldnd fill);
3) Assumingb-10% average scrap rate (status quo at steady state withoutuainpith slight decrease over time u2@i30

Source: Roland Berger Roland Berger | 22



Battery recycling: Impact on supply and demand balance for raw materials Indicative estimates as of No21

Potentially recoverable materials fromB recycling play only a minor role compared
to overall supply but could be tipping the scales of the supply vs. demand balanct

Roland Berger supply and demand foreg&Sbbalt, Nickel, Lithiur@020-2030[million metric tons]
Lithium (LCBY

I T

@ Cobalt(metallic equivalent =™

N

Nickel(metallic equivalerit)

4 - 03
I -3 0.2

HB 2
L 4 0.1

0.18 0.08 0.01 -0.06 -0.01 -0.04

L g 0.0
- -l 0.1

-
2 L & 0.2

2020 2022 2024 2026 2028 2030 2020 2022 2024 2026 2028 2030 2020 2022 2024 2026 2028 2030

Demand > Supply Demand ~ Supply

= Supply vs. demand (totalJll Demand (LiB) B Demand (rest). Potential supply (LiB recycling: EoL + Scrdf) Supply (virgin material)

Demand ~ Supply

1) Supply untiP025based on planned/announced mining and refining capacities. New processed volu@Raitereases by the average (absolute) increase fo2@1&82025period as new mining projects are launched to keep up with
demand?) Includes intermediate and battery grade

Source: Roland Berger Integratea® SupplyDemaneDatabase Roland Berger | 23



KeyTake Aways

N Impact ofEoLrecycling on critical materials supply:
Potentially recoverable materials frb recycling play only a minor role
compared to overall supply, but could be tipping the scales of the suppl
vs. demand balance and are needed to comply with regulatory

requirements

Focus Next Chapter

Jregionalization and docation of
and on and

Roland Berger | 24




Vertical integration, regionalization and docation to mitigate supply chain risksOverview

We use our integrated cost model fpCAM/CAMancell production and logistics
to understand and compare different levels of vertical integration antbcation

Overview of cost elements varied by cell design and cell manufacturing strategy altérnatives

: : . Building Equipment
Raw Material Tariff Shipping Energy Labor CAPEX CAPEX

Location

Normal, IL; Phoenix, AZ; Fort Worth, TX; Cottbu . ‘ . . ‘ .
Germany; Somerset, UK; Shenzhen, China; Sou
Korea, Ulsan

Cell variant

Prismatic LFP (wound), Prismatic NBIK1 (wound), .
CylindricaR170NCA, Cylindric2l70NMC811,

Prismatic NM@11 (stacked), Future LFP Cell

Country of origin oihputs® .
China, EU, Japan, South Korea, USA,

Level of vertical integration .
Cells onlyCells+CAMCells+ CAM+EAM &

Scale effects @ ‘ @ @ ‘ @ ‘

‘ Cost Highly affected by lever ‘ Cost marginally affected by lever /Not varied in model yet

1) Considers cell manufacturing costs only; costs associated with GBRWRmanufacturing included in mate@gincl. respective depreciatids); Incl. respective depreciation and variable maintenance;
4) Incl. raw materials (e.qg., lithium hydroxide/ carbonate, nickel sulfate), battery materials (e.g., CAM, AAM) and equipment

Source: Roland Berger Roland Berger | 25



Vertical integration, regionalization and docation to mitigate supply chain risksimpact of vertical integration

Material prices as of Jul.21

Regionalization of supply chain can reduce political and logistics risk, vertical
Integration can reduce cost&supply chain setup to be evaluated casby-case

Vertical integration scenarid$’rismatic NM@11 (wound) South Korea vs. US [USD/ kWh]

80.0

Other cell
material
. AAM cost

CAM cost
(USD51.Y kWh)

NMCTariffs &Other Cell TransporFinal

NMC811 Tariffs & Other Cell
BOM

811 logisticdcost®) costs to US landed
BOM cell
Costs
VEE ‘ pCAM ‘ CAM ‘ Cell ‘ Cell
refining production | production ¥ | productior] usage

SourcelCCSINORoland Berger Integrated Cost Madz!|

}

==

104.4
97.5
22.5 -
'_ N
e 75.4 .
Other cell ---—' 71.5 -____
material Other cell poos
material Other.cell
AAM cost material
B o B
CAM cost ol
(USD51.7 kwWh) CAM cost
(Usb42.6
CAM cos kWh)

(USD46.5 kWh)t

NMC811 Tariffs & Other Cell NMC811 Tariffs & Other Cell
logisticd  cost) costs BOM logistic® cost®) costs BOM logisticd costs) costs

"Sourced 1 All materials sourced from South Korea assuming Chinese sport market prices f@0R1@) AssumesA0 GWh annual
from" Production capacit@0% OEE& utilization6.5% scrap and includes cost due to energy, labor, maintenance, scrap, warranty &
depreciation

Roland Berger | 26



Vertical integration and cdocation to reduce C®emissions in thevakuechain: Example calculations

Bottomup analysis of COemissions in cell production and production of hecessar)
material shows impact of production locations, supply chain design and technolog

Comparison of bottorap analysis to published estimat@920[kg CQ-eq./kWh]

kg of CQ-equivalent 142

emissions per kWh p

est. 105115

Cleanest productio®REEI018Baseline Dominant Dirtiest production U.S. centric China centric
supply chain

| Est. Module & Paciill Transportationll Cell Assembly ~ Subcomponentll Refining I Mining [l Example batteries
Source:ANL, Roland Berger Roland Berger | 27



Vertical integration and cdocation to reduce C®emissions in thevakuechain: Example calculations

Full localization including refinery not always better from a&2@@rspective?
depends largely on Scop2and Scope3 emissions of upstream operations

Range of C{Oemissions depending on supply chain-gptand technologies usédexampleé'Cells produced for US"

Avg. CQ-eq. emission

Battery production input ParanGeiel N @=h)iE MIN - Range of emissions [tCeeg/t] MAX Comments
Cathode  Lithium carbonate/hydroxide (RN 230 (1RO 2N®BA)Y 21.79 High Scenario values due to dirty electricity
?ncatit\éerial Nickel sulfate 23.4 170 (12O A@E®Y 12.40 Values in line with published emissions
Cobalt sulfate 5.6 3.25 QIEE2E®Y 20.60 Varies depending on allocation method to cobalt
Manganese sulfate LGB A@I» 3.46 Minimal published research on emissions
Aluminum sulfate . 0.0 O Negligible emissions/ Bauxite dissolved in acid
Iron Phosphate O No emissions (Waste product of Steel making)
Anode Natural graphite 1.2 3.83 352 @IGEB A1 4.00 Academic study challenged with industry expert
;Cz;it\éer:ial Artificial graphite 11.3 23.33 A30 L2 1m0) 23.89 Recent study shows significantly higher emissions
Silicon 0.1 8.46 580 CI@ONE AN IIE® 17.20 Negligible emissions
Electrolyte 1.7 2.10 220 NGO AEIX I 6.52 Emissions varies based on electrolyte composition
Cell CAMAAMprocessing 20.2 9.64 8.5 N ECOI /@» 10.70 Emissions using industry data
pProduction proguction process 11.5 2.08 0.88 (1O B2 A) 3.06 Emissions using industry data
%ﬁiﬂ?feﬁfric" §Lcoecr;;1(rjllirzlc(;oll3 éell Production” "SLC:crﬁirzlgo? Active materials’ Sjgréiféct)trtl)c flEbileinen L AR el datenicatal e R AQR L e Bp' I gpointy

1) Not including additional battery materials

Source: Roland Berger for SAFE Roland Berger | 28



Vertical integration and cdocation to reduce C®emissions in thevakuechain: Example calculations

Lithium extraction technologies differ greatly in economic and environmental cost

Economic and environmental cost by source/ extraction techigExamples, figures vary depending supply chaiupet

Li sources/ Stage of Emission of CO  Use of water Use of land Production cost
extraction tech.  Development Sample countries  [MT/ MTLIOH [m3/ MTLiOH [m? MTLIOH [k USD/ MTLIOH
Spodumené In use Australia, Brazil, China,

Hard rock Canada, Czech Republi- 15 . 170 I 464 - 6.9
Brine2 In use Chile, Argentina, China

I - - .-
ponds

Brine2 In development Germany, UK, US

Geothermal 0 I 80 6 . 3.1

Sedimentary/ clay In development US, Serbia

Note: CQ missions based o example&shileniarbrine vs Australiaspodulenevith Chinese conversion
1) Estimated based on @021; 2) Information based on Vulcan Energy Zero Carbon lithium project in Germany

Source: Fitch, Roland Berger Roland Berger \ 29



Vertical integration and cdocation to reduce C®emissions in thevakuechain: Example calculations

Also the flow sheet of refinery processes has significant impact on carbon footpril
2 ExampleNiSQ:Differenceof ¢.110t CQ per t of refined Nickel possible

Raw material carbon footprint (deep di/&roduction processes for nickel refining

Manufacturing processes

“

Bioleaching

Metals extraction Metals extraction

v

v

NPI2 Ni ~12-14%

Nickel Sul

Nickel matte2 Ni ~70-80%

.
BatterygradeNiSQ
Carbon Avg.10.2 Avg.21.8 4.6
footprin t-CQO/t-Ni t-CQJ/t-Ni t-CQ/t-Ni

O | )
o)
9 Potential difference in carbon footpriftt CQe/t of Ni] ) 110 j/

Source: Terrafame, Skarn Associates, Roland Berger Roland Berger | 30



Vertical integration and cdocation to reduce C®emissions in thevakuechain: Example calculations

To realize a steyghange in cost reduction, and to avoid significant pollution and
CQ emissions, an integrated perspective of metallurgy and chemistry is needed

CAM value chain: Optimization potential through integrated perspective "Metallurgy AND Chemistry"

"Metallurgy I &
Convert ore to battery grade Ni

+Cost:Reduce/avoidonversion premiunfrom NPIto
batterygrade Ni

+ESGCQ: NPIconversion: ca45 to of additional direct
CQ emissionsper tonof refined nickel

Add Add
LiOH coating

W

ESG/ CQ Avoid / reduce CAM
significant COQemissions

Convert metals
to sulfate

+Cost:ReduceatvoildNiSG}
premium

+ESGECQ: Avoid significan€Q
emissions and sulfate waste

Source: Roland Berger Roland Berger | 31



