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0 Cell recycling - Overall assessment

Battery cell recycling is highly attractive due to low risk over technological
feasibility, high market acceptance, and strong regulatory pull

Synthesis by domain

Market attractiveness

» Demand for cell recycling strongly growing
mainly driven by cheaper prices for recycled
cell material, scarcity of resourced and
upcoming EU regulations

 Technological path is already well-defined (but
Europe), with recycling methods having
undergone successful industrial testing and
implementation, as a result, there is no

or market demand
* High contribution to ESG objectives

/4

will require new skills and training for players in

existing risk regarding technological feasibility

Market accessibility for
French players

* Primary hurdle to overcome is securing
access to end-of-life (EoL) or scrap batteries,
making proximity to OEMs essential

* Key players in the industry currently include
cell manufacturers recycling their own
production scrap for reuse, as well as
chemical companies that possess expertise
and capacity in recycling processes

« While numerous projects have been announced
for construction of recycling plants in next
decade, their actual implementation remains
uncertain, leaving room for market entry

 Overall CAPEX is moderate, ranging from ~
EUR 20-60 m, depending on methodology

/A

Attractiveness for France

» Considerable market size offers significant
potential for job creation at relatively moderate
labor costs, within the EU, employment rates in
the recycling industry can reach up to 3500
people

+ With the successful establishment of 5 plants
in France, a substantial portion of these
employment opportunities could be secured

* In addition, great potential to establish long-
term access to scarce materials and to export
recycled batteries, contributing to the circular
economy

A

1) Membrane electrode assembly 2) Polytetrafluoroethylene

Source: Roland Berger
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c Market Attractiveness

LiB recycling refers to the recovery of raw materials from batteries either from
manufacturing scrap or from end-of-life batteries

Battery recycling overview

First utilization
phase removal

Battery
pack
integration

Battery production

Production scrap

1) End of life

Source: Roland Berger

Battery pack

3 key recycling methods

Pyrometallurgy +
Hydrometallurgy w 6‘6

» Whole or shredded batteries are smelted
to yield a Nickel, Cobalt, and Copper alloy

* Alloy further refined through hydro-
metallurgical processes to isolate metals

Mechanical + o)

Hydrometallurgy QO“A

* Batteries are shredded w/ separation of
black mass (cathode materials) from other
materials

* Acids are used to leach the constituent
metals out of black mass

Direct recycling %O

("Cathode-to-cathode" recycling)

+ Cathode active material is recovered from
black mass (as opposed to precursors)

» No smelting or leaching is required

» Would follow mechanical processing

&8

Key comments

* Closed loop recycling refers to the recycling
of batteries and the use of those recycled
metals as input for battery production

« Battery recycling will be a rapidly growing
segment, but will only gain momentum in
the long term; this is due to two main
reasons:

- New EU regulations will apply from 2031,
which will force the proportion of recycled
materials to be increased

— The number of electric vehicles that are
reaching the end of their life and can
therefore be used battery source will
increase considerably
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c Market Attractiveness - Back-up

social/environmental risks expected to drive local battery cell sourcing

Key aspects of new proposed EU battery regulation

New EU regulation will overhaul old battery rules — Stringent policies on assessing

» Mandatory extended producer responsibility

Requirements:
« LMT, EV, SLI", and industrial batteries must

be collected, independent of origin, free of
charge for end-users
« Collection targets set at 51% by 2028, and Collect all Meet
61% by 2031 (only for LMT batteries) waste UL
Implications: _ recycling
p . batteries content
* Extensive collection network or
partnerships with producer responsibility
organizations Address
. E llection rat ESG risks early Show
nsure collection rates in battery transparency
S50 materials
E5 sourcing Meet

Requirements:

» Address social/environmental risks linked
to sourcing/processing & trading raw
materials via due diligence

performance &
ESG targets

Min. recycled content: B c.2031 .2036
16% 26% 15%
0,
m o~ P
I I
Cobalt Nickel Lithium
Implications:

* Need to ensure and control circularity of
manufacturing waste and waste batteries

Requirements:

+ Carbon footprint & durability declaration

* Grant 3rd party access to SOH information
* Introduction of digital battery passport
Implications:

* Documentation effort

Implications:
* Extensive documentation
* Ensure supplier conformity or supplier . .
switch Regulation for batteries
and waste batteries

High implications for OEM's and battery manufacturers

1) LMT: Light Means of Transport; EV: Electric Vehicle; SLI: Starting, lighting, and ignition (mostly lead-acid batteries)

Source: EU Commission, expert interviews, Roland Berger

Requirements:

» Meet targets for carbon footprint, durability &
performance (values tbd.)

Implications:
* Ensure supplier conformity
* Ensure battery quality

* The new regulation will

limit batteries' carbon
footprint, address raw
material issues,
increase batteries
recycling, and simplify
battery removal and
replacement

The due diligence
policy will enforce
battery manufacturers
and OEMs to assess
ethical/ sustainability
risks linked to
sourcing battery
materials — Expected
to influence EU to
source battery cells
and materials locally
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c Market Attractiveness - Back-up

Indicative & non-exhaustive

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

Key recycling technology high-level evaluation and exemplary players

Pyrometallurgy + Mechanical + QQ Direct recycling o
H ‘ O ‘ " " H ao
ydrometallurgy 66 Hydrometallurgy 66 ("Cathode-to-cathode" recycling)
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 out » 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. cost- * 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., for e-waste * Lower environmental impact (except calcination)

Cons « Lithium and manganese are lost in slag; recovery » More expensive hydro. process required than after ~ « Not yet proven to be an effective solution on a
currently often not economically viable — Potential 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; in * For EoL recovery, obsolescence a critical issue

* Energy and emissions intensive hydro. profitability dependent on scale due to cathode chemistry evolution
Example - ™ A f Duesenfeld /‘\ ARASIS AMERICAN
layers @ @ Bui-cyce” Lo W;%m ([} )¢~ BIKYBURZ @anas @ NNNNNNNNNNNN
umi i
GLENCORE Primobius  REDWCCD ' nerﬂiélelzé&an BE uraere  ReCell  24f)

MATERIALS

@

1) Current proposal for regulation would mandate 35% recovery rate of lithium in 2025 or 70% in 2030 in the high ambition scenario

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

Pyro + hydro process is currently the dominant for LiB recycling in NA and the EU, and may be well-suited for supply-constrained markets,
where input flexibility is key to manage utilization — Mechanical + hydro process, which is the dominant process in China, offers higher material
recovery rates and lower CAPEX requirements — Direct recycling still in R&D phase but very promising for manufacturing scrap recycling
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0 Market Attractiveness

LiB battery recycling market is expected to reach >EUR 9 bn in Europe by 2035 -
market demand is mainly driven by upcoming EU regulations

Market evolution and trends

Battery recycling European market size evolution [EUR bn; 2022; 2028; 2035]

Battery recycling market drivers

9.4

+24% p.a.
+27% p.a.
25

2023 2028 2035

ot

* 100% of the LiB material available worldwide is recycled due to the
Underlying significant cost advantage compared to mined material (approx. 70%

hypothesis cheaper)
» Of the available LiB material, 25% is recycled in Europe

Low") — Battery recycling only profitable starting from 2025 due to

EBIT advancement of dismantling technologies and economies of scale

@ Positive impact @ Neutral impact Negative impact

1) Low : EBIT below 5% of revenue ; Medium : EBIT between 5% and 10% of revenue ; High : EBIT above 10% of revenue

Source: Roland Berger, Desk research, World energy

Increasing number
of EV fleet

Regulations

Subsidies

Scarcity of
resources

Assuming communicated electrification targets, BEV/PHEV
passenger car sales would reach close to 31 m vehicles in 2030,
with ~30% BEV

Mandatory minimums in the EU will require cell manufacturers to
utilize recycled metals with phased increases in 2031 & 2036

By 2036, 26% of all cobalt used in batteries sold in the EU will
need to come from recycled sources

Substantial financial resources are under discussion to be
competitive against subsidies like in the US IRA & other countries

The EU commission has approved EUR 2.9 bn second European
battery value chain project (incl. recycling & sustainability)

Currently visible mining/refining projects would lead to a supply-
demand gap for Lithium and Nickel

Cobalt less critical due to already high recycling shares

» ® ® O
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c Market Attractiveness - Back-up m

LiB(-material) feedstock for recycling is expected to reach >¢.600 GWh equivalent
globally by 2030 - Scrap expected to remain leading source until end of this decade

Available LiB(-material) for recycling [GWh equivalent, EoL + scrap] FA

>c.600 CAGR Comments

2020-2030 LiB recycling supply grows at
CAGR of ¢.30% in line with
demand growth
+ Share of EoL expected to grow
c60% EoL" .40% from ¢.30% to ¢.60% between

CAGR ¢.30%

2020-30 due to increasing
numbers of returning batteries
from mass market introduction

+ Scrap availability growth expected
to slow down in the second half
of the decade due to declining
scrap rates resulting from

improving LiB production

Sl Scrap? processegss and therefore

somewhat decoupling it from

demand expansion

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

EoL Batteries [ Manufacturing Scrap

1) Assuming different lifetimes/ramp-down curves, collection rates and recycling rates per application type (e.g., due to second life or land fill; 2) Assuming 5-10% average scrap rate (status quo at steady state without ramp-up) with slight decrease
over time until 2030

Source: Roland Berger Roland Berger | 7



c Market Attractiveness

LiB recycling requires several process steps for material recovery — Metal extraction
and metallurgical refinement are at the core of recycling

Battery recycling value chain and focus on French players

r Market share of European players by recycling capacity .

Battery recycling value chain and main players") "
: Umicore I 2 3%
Mining / refining *é\ Battery materials 49 Cell B OEM 4 Recycling ,“z I Northvolt 19%

l :CEcobat >

! ( I Sungel Hitech

1
Electr. : . . .
Module/PacH Collection : Gellllgeerll 1 Primobius
Vehicle } & sortation Exiraction } refinement
Innoenergy

man./cell }
Qéolia 5

assembly
Hydrovolt

Exemplary GLENCORE POSCO  ymicore? Panasonic @& ) Bu-oce BRWESR Aaurubis G CSNAM >

players a- F CATL @ Y @ (SARPIQVEOLIAS R B2 : Li-Cycle
BAS eein -

W te chemist @ LG Energy Solution
SUMITOMO METAL MINING /@ create chemistry

Duesenfeld Ay S ascewo 1 Stena
<l’:r/ w enaul
EREE cevaun ®'°”P ACCUREC'  RECTRIEV  mKYBURZ I Accurec

&L Xiamen HEER BRFTE :
Eanfengﬁﬁﬁ# EREW Tungsten Co., northvolt H ( ecobat 5 Primobius < 755@5

Ltd.
Scrap?

n focus @ 4
EolL3 g >

ﬂ focus v 4

@ Players with current or planned recycling plants in France

« Established Asian cell producers as early movers
« Significant inhouse push by OEMs
» Many new cell producers with ambitious cap. announcements

1) List of players not exhaustive 2) Cathode active material 3) Anode active material 3) Manufacturing scrap my also be an input into the extraction process

Source: Roland Berger Roland Berger | 8



c Market Attractiveness

Battery recycling offers room for new entrants and fairly clear roadmap considering

that process will only take-off after 2030

Market attractiveness — Other criteria

Clear product roadmap

» There are two primary technology paths currently
being pursued in the market which are defined by their

I
| |
I
different pre-processing process: pyrometallurgy I :
versus mechanical separation (shredding) I |
* Both processes leverage hydrometallurgical refinement : |
processes following extraction I :
* Low uncertainties regarding take-off of technology : I
|

Window of opportunity for a newcomer

Battery recycling is currently still very limited to scrap, which gives battery
manufacturers an advantage as they can already build up extensive expertise
and capacities in this area

Take-off of EOL battery recycling only foreseeable from 2031 onwards due to
corresponding EU regulations

Access to EOL batteries as a crucial success factor for recycling players

Entry possible
(Esp. solid state)

Potential for technological differentiation
_________ A

» Very specialized and complex chemical process that

I
I

I
offers little to no diversification potential outside of | :
core recycling technology : |
* Possibility to include additional process steps and I '
technologies within the framework of vertical I Medium :
integration : differentiation |
| potential :

Potential for diversification outside Automotive

Battery recycling process not limited to automotive batteries, accordingly
diversification potential in consumer electronics, for example

However, car batteries will be the largest battery recycling market in the
future, which means high dependence on market developments in this sector

Environmental contribution

Recycling process perspective: environmental footprint depends on the
recycling method; mechanical and hydrometallurgy technology has a
comparable low environmental impact

End-product perspective: secondary material with significantly lower emissions
compared to materials obtained through mine extraction

Source: Roland Berger
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a Market Accessibility

Battery recycling shows low level of capital investment and France already holds
highly relevant expertise in related chemical processes

Market accessibility — Assessment

Technical barriers to entry

* Method: Field currently occupied by chemistry players due to
complex processes (need for specific skills and expertise)

» Market not openly accessible: Raw materials contained in the
battery cells are strictly controlled

* Operational efficiency: High market/material access fees require
high operational efficiency in recycling process to cope with
cost pressure

Moderate
barriers

it

Availability of the necessary skills

* Recycling chemistry with extraction and metallurgical
refinement as key competencies

* Players with experiences in such areas already active in France

» Chemistry players with significant advantage due to already
established capabilities and know-how

Compatible with
France

ifa

Manufacturing CAPEX"

* High CAPEX for Pyro. + Hydro. recycling process
— approx. EUR 60 m, relatively low OPEX

+ Lower CAPEX for Mech. + Hydro. recycling processes
— approx. EUR 20 m, relatively high OPEX

+ Large differences in Capex result from differences in process
complexity (Mech. + Hydro. less complex), technology maturity
(Mech. + Hydro more mature) and scalability of operations
(Mech. + Hydro less scalable, thus smaller plants required)

Moderately
expensive

(depending on method)

Traction from French OEMs

* Renault is pushing circular economy initiatives

 Renault implements a specific recycling process and works on
improving its materials recovery practices, with partners such
as Veolia

» PSA (Stellantis) formed a partnership with SNAM already in
2015 for the collection and recycling

1) Capex based on plant with production capacity of 120 kt per year

Source: Roland Berger
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e Attractiveness for France

Higher OPEX for Mech. + Hydro. recycling process because of larger share of labor

and utility costs

Attractiveness for France — Industrial set-up

Plants - location & cost structure?

Mech. + Hydro.
recycling process

Pyro. + Hydro.
recycling process

17%

D&A" 36%

R&M?)

Labor costs

Target manufacturing footprint

» Geographical repartition in Europe
— Players establish multiple sites in Europe
* Markets addressed

— European, North American and Chinese players have
entered in the European market

— 500 kt of battery recycling capacity are announced in
Europe with Germany Belgium and Sweden accounting for @

approx. 60%
Or

Battery recycling plants for scrap recycling directly established on
site of cell manufacturer to directly re-integrate recycled materials
into the production process

42% * Recycling facilities for EoL batteries are not site specific, but
Utilities proximity to OEMs is sensible to ensure access to batteries
Input 12% « Automation level relatively high
materials? ST g

Footprint of key players

* Ecobat: Netherlands, Germany, France
» SNAM: France

Veolia: Netherlands, France

Umicore: Belgium

Northvolt: Germany, Sweden

* Li-Cycle: Norway

* Accurec: Germany

* Primobius: Germany

» Sungel Hitech: Germany, Poland, Hungary
* Hydrovolt: Norway

+ Stena: Germany, Sweden

* Innoenergy: Spain

1) Depreciation & amortization 2) Repair & maintenance 3) Input materials include: Pyro + Hydro recycling: Hydrochloric acid, hydrogen peroxide, limestone, sand; Mech + Hydro recycling: Hydrochloric acid, hydrogen peroxide, soda ash, sodium
hydroxide, sulfuric Acid 4) Input of raw materials (Lithium, Nickel, Cobalt) neglected due to high volatility of prices

Source: Roland Berger
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e Attractiveness for France — Back-up

Existing and announced LiB cell recycling capacity in Europe per country and facility [kt]

Indicative only — Status 02/2023

Already 500 kt of battery recycling capacity are announced in Europe with Germany
Belgium and Sweden accounting for approx. 60%

**
* Tk
* *
* 2

P

Company City SOP Capacity (plan) [kt/a] Company City SOP Capacity (plan) [kt/a]
UK Norwa ...................................... - -
Altilium Metals Teesside 2025 tba (10) Netherlands y Hydrovolt Fredrikstad operational 12
Ecobat Darlaston 2024 Y PO) - S I RS 45 | 29 Li-Cycle/Morrow/Ecostor tba 2023 tba (10)
Gigamine tba tba tba Nikkelverk/Glencore Kristiansand operational 7
Glencore/Britishvolt Northfleet 2023 tba(10) #r &6 | i AN, Sweden -
Veoli Mi th 2024 tba (5
eota wor a (%) Northvolt/Norsk Hydro _ Skelleftea 2030 tba (125)
: Stena Halmstad 2023 tba (10)
| TES/SK Rotterdam operational 14 & O g Belgium
Akkuser Nivala operational 4
BEE tba 2023 tba(1) | i i i '
Umicore Hoboken operational+'26 7 (150) Fortum Ikaalinen/Harjavalta operational/'23 3/(tba)
- Attero tba 2023 tba
ﬁﬁ?lljg?: ﬁ;er:]et:(tjjrg ?bpaeratlonal 3’625 | Royal Bees Legnica operational 3.6
SungEel HiTech, P Bukovi tional 7
BASF Schwarzheide 2024 tha (15) il il o, TRy oLl operationd
Duesenfeld Wendeburg operational 2.9
Ecobat Hettstedt operational+'23 3 (20) ! SungEel HiTech Batonyterenye operational ~ 25-50
Erlos Zwickau operational 09% | German
Mercedes-Benz Kuppenheim 2023 tba (2.5) y France Batrec tba operational 05
Nickelhitte Aue Aue operational 4 : i . . perat '
. /I S A | Kyburz Freienstein operational 0.1
Fortum Kirchardt 2022 tha Librec tha 2023 8
Northvolt Heide 2025 tha
Primobius Hilchenbach operational 18.25 7 S 5 T
Redux Bremerhaven  operational 10 Ecobat Bazoches-les-Gallerandes 2024 tha (20) [italvolt/Amer. Manganese Scarmagno &led tba
Roth Wernberg-Koblitz tba 9 SNAM Saint Quentin tba 0.3 (10)
Stena Wangerland operational+'23  0.35 (2.5) Suez/Eramet tba 2024 tha Endesa Cubillos des Sil  operational 8
SungEel HiTech Rudolfstadt 2023 20 TES/SK Grenoble operational 2.2 ¢ Of InnoEnergy tha tba tba (15)
Volkswagen Salzgitter operational 1.5 Veolia/EDI Dieuze 2023 tha (5) Recypilas Erandio operational  tha
Walch Baudenbach operational 1 Veolia/Groupe Renault Amneville 2023 tha (4) EcoNiLib tha 2025 45

B EU member state [l Non-EU member states

Operating mechanical separation

1) Not included in the diagram due to the entirely missing announcement of capacity

Source: Battery News, press releases, desk research, Roland Berger

Operating hydrometallurgy

Operating pyrometallurgy

Announced mechanical separation

Announced hydrometallurgy
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e Attractiveness for France

Battery recycling fosters skilled labor and has a significant impact on the direct
employment rate

Attractiveness for France — Impact for France & other economic social benefits

Direct Employment [# FTEs]

Jobs in 2023 and in 2035
in Europe [#FTEs]

2023 2035

Hypotheses:

)

Job creation between 2023
and 2035 [#FTEs]

0

2023-2035 2023-2035

* ¢. 80% market share for battery cell recycling in 2035; with ~4-5

production plants in France

* Now, manufacturing is still quiet manual, therefor production is
outsourced to low-cost countries

» However, processes are increasingly automated

Source: Fraunhofer Institute, Roland Berger

-@— Support to resilience of French economy

* Reduction of dependency on scarce materials

* Establishing of partnerships between OEMs and recycling companies to ensure compliance
with EU regulations (reduce dependency on foreign recyclers and secure profitable
processing fee)

Secure compliance |

A

with EU regulations Jl

T_GT

ol Impact on Trade Balance

+ Potential to export recycled material to third countries and import EOL batteries for recycling

* However, outside EU less strict regulations likely lowers demand for recycling (e.g., China
is mandating manufacturers to recycle but does not require minimum levels of recycled
content)

impact

Skill Level Assessment

+ Skilled labor required in the field of engineering and development, but increasingly also in
plant manufacturing, on-site assembly and commissioning

« Additionally, innovation potential for France in the chemical sector

Strong skill
development
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