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Market for battery housing is growing, and France could leverage its stamping know-
how to strengthen a manufacturing ecosystem around the battery pack

Synthesis by domain

Market attractiveness

» The European automotive battery housing
market is expected to grow rapidly as BEV
production continues to scale

* Pack housing product roadmap is well defined,
but the limited potential for differentiation
reduces the overall attractiveness of the market

/4

Market accessibility for
French players

» Market is likely to remain dominated by large
players, but it is relatively accessible, and a
French player with the requisite stamping
know-how and automated plants could take
market shares

» More potential for battery sub-components
suppliers as necessary production volumes
increase significantly

« Significant traction from French OEMs, with the
aim of creating an ecosystem around the
battery and its sub-components close to the
assembly lines

A

Attractiveness for France

» Market attractiveness is closely tied to the
extensive automation of processes and the
existing presence of players in France who are
already involved in case manufacturing

» The impact on employment in France is
expected to be limited as the successful re-
industrialization of this component will heavily
rely on the automation of production lines

 France could play a greater role in housing
manufacturing with "green steel (and
aluminum)" production, becoming a major
factor of choice in location for new factories

/A

Source: Roland Berger
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c Market Attractiveness

Battery pack housing manufacturers typically have core competency in forming and

welding large aluminum and steel components

Overview of battery pack housing

Overview of battery pack housing’ components manufacturing capabilities

Material and manufacturing
op cover -
i et — 7Y o

o @ Top cover . Typically, stamped aluminum or steel

» Compression molded thermoplastic
composites are also used

T

Q Battery tray * Typically, aluminum extrusions joined
using friction stir welding (FSW) and
metal inert gas (MIG) welding

+ Cast aluminum may also be used

9 Cold plate  * Typically, using flow drill screws (FDS)

integration  « Friction stir welding, metal inert gas
and brazing are also used to secure
cold plate to battery tray

Battery tray Q i
Cold plate e:

0 Underbody . Typically, stamped aluminum or steel

cover . .
» Compression molded thermoplastic
composites are also used

Underbody cover G

1) Example shows the Mercedes EQ platform

Source: Roland Berger

&8

« Current battery pack housing

manufacturers have strong
capabilities in one or more of the
following

- Metal forming capability -
Stamping, extrusion, forging, etc.

— Metal casting capability - Sand
casting, die casting, low pressure
gravity casting

— Metal fabrication capability —
Friction stir welding (FSW), metal
inert gas (MIG) welding

— Assembly capability — Flow drill
Screws

Top and underbody cover can also
be made using thermoplastic
composites and will require
compression molding capability
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c Market Attractiveness

On average, the housing for the battery pack accounts for approximately 5% of the
overall cost of the battery pack — Its primary function is to safeguard the battery

Battery pack cost structure’) — BEV [%; 2022]

100%

o— Battery Module (BM) — excl. BTM—#

Full battery pack"

Component

>
Bo

5
5
73%
Labor cost Battery Thermal Pack housing High Voltage Battery Management Module casing Cells
subsystem (BTM) components System (BMS)

* BTM components (e.g.

intercell sheets)

 Cooling plates
* Piping
 Other TM devices (e.g.

Positive Temp. Coeff.,
Thermo-Electric Devices)

* Top cover
* Housing tray with

crash protection
structure

* Wiring / High Voltage

connectors

* Cell Connecting Boards
* Battery Disconnect unit

* BMS ECU

* BMS Operating system
& low-level software

* BMS applicative
software

» Sensors

Module casing

Functions

>

S
S

1) Cost split estimated based on a 60 kWh battery / Non cell components are not scaling linearly according the energy content

Source: Roland Berger

e Thermal window

of operations

* Battery capacity

& performance

» Mechanical safety (incl.

crash resistance,
vibration)

* Electromag.

interference protection

* Volume & weight

optimization

* High Voltage insulation
* Electrical safety
» Modules electrical

performance

« State of Health

« State of Power

« State of Charge

« Cell balancing

» Temperature control

* Peak power &
continuous power

» Autonomy capacity

 Chemical safety (cell
containment)

Cells
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c Market Attractiveness

The dominant architecture of the chassis integrated battery pack is expected to
keep an enclosure that could be outsourced

Chassis integration — Pros and cons of main architectures

Pros Cons
Battery enclosure All existing + Easier maintenance Heavier enclosure since its
bolted under the Body  architecture * Optimized assembly process (one last step main function would be to
In White (Underfloor done at the final assembly stage) protect and seal the cells /
design) » Easier certification process (homologation modules from the
at the battery pack level, higher leakage/ environment

water resistance)

+ Different material (aluminum) than the Body
In White (steel)

* Integrated battery system: potential for

buying the system to a supplier Expected to be the preferred architecture
-> limited impact on the battery housing

e Battery integrated and  Non-existing Potential for lighter enclosure or removal of * Bad repairability since you
assembled within the architecture the battery pack need to withdraw the
Body in White interior to access the
battery pack
e "Skateboard" For niche vehicles (e.g. new OEMSs) or in the * Complex assembly process

(not a sole final assembly
integration stage)

architecture / Rolling long term
chassis

Source: Expert interviews, Roland Berger Roland Berger | 5



0 Market Attractiveness

Battery pack casing/housing market is growing at 11% p.a.by 2035 driven by both
BEV penetration and technological improvements, mainly related to the battery pack

Battery pack casing/housing - Market evolution and trends

Battery pack casing/housing European market size evolution [EUR bn; 2023; 2028; 2035]

Battery pack casing/housing market drivers

4.2

2023 2028 2035

Penetration rate 49% 97% 99%

EUR 220 EUR 250

Price range EUR 200

Medium") — Between 6% and 8% depending on players, mostly
EBIT . X X
driven by the raw materials prices and volume produced

@ 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

Electric Vehicle (EV)
adoption

Advancements in
battery technology

Cost Reduction and
Lightweight Design

Steel/aluminium price
increase

Growing sales of electric vehicles directly impact the need for
battery packs, hence their housing

Battery technology is constantly evolving, with continuous
improvements in energy density, safety, and performance

These advancements drive the need for innovative battery
pack casings that can accommodate and protect the new
battery designs, thus driving up prices

Battery manufacturers strive to reduce costs and enhance
efficiency leading the market towards battery pack casings
that offer cost-effective manufacturing processes and
lightweight designs

Europe has decided to introduce a carbon tax on non-
European companies, which will probably lead to a rise in
steel/aluminium import prices

Risk for lower production established in Europe if significant
competitiveness gap without counter measures set up

Trends

®» ®

@
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c Market Attractiveness

Casing manufacturers serve as suppliers to Original Equipment Manufacturers and
integrators who are responsible for assembling all the battery components

Battery pack housing - competitive environment

Value chain and main players

Tier-2 Tier-1 & OEMs

»
» »

- Tier-1

Raw materials'LL{‘/>

g =

Sub-Components Components assembly

Steel manufacturing

rcelorMitt
2)
ap@r o
Aluminum

manufacturing

( :‘, Constellium)

@ French players

Source: Roland Berger

Stamping expertise for housing/casing

ALLGRIER | ~utomorive (‘
Y 4

GEStamp CIE Automotive
BENTELER V e

Other battery components

MAHLE
CATL  pewnso
vamothlll:! UAES W SK innovation

SAMSUNG SDI

1) Focus on battery housing  2) British company with operations in France

KREISEL %

TSSLA

@ Dréiximaier D Hebusto

elrlngkl.inger)

(L’[l‘u ==t

Assemblers/
integrators

 Market share [Europe; 2021] - = = = = = = = = = ===
100%

20% Other

Gestamp

(I

CIE Automotive

~15-20%

BENTELER Y

makes it happen
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c Market Attractiveness

Pack housing product roadmap is well defined, but the limited potential for
differentiation reduces the overall attractiveness of the market

Market attractiveness — Other criteria

Clear product roadmap -@— Window of opportunity for a newcomer

_________ A
_________ - I
. i imi | . " !
Pack evolution appears limited by costs and OEMs | | « As the market continues to evolve and expand, there are opportunities for new I |
architecture, next steps are: | | entrants to offer innovative and competitive solutions, in particular if they have | / ‘ |
— Chassis integration: Merger of housing and structural | /‘ | stamping capabilities and "know how" | |
functions: either housing is embedded within the chassis | | | . |
or the housing has a part of the structure | | | Potential for |
- Larger use of steel: Use of steel rather than aluminum, | Low risk on : |_ _ _‘ewcomers |
plastic and composite not seen as an option in the short I technological i
and medium term | evolutions | -@— Potential for diversification outside Automotive ——————————————————
- Sealing: Advanced sealing technique enabling both that top !_ | I -i
cover is removable but also preventing humidity to get in » The potential for diversification exists across various industries that utilize large-sized | |
batteries with significant structural support: mainly commercial vehicles and trucks, | / ‘ |
) . ] o followed by consumer electronics, and further extending to sectors involved in the | |
Potential for technological differentiation ecological transition, such as wind turbines, among others : Potential for I
T -i | diversification JI
« Limited potential for technology differentiation, as battery | |
trays remain basic foundry parts, variations among players | ‘ | Environmental contribution
primarily stem from variances in the quality of aluminum | 1| |\«2/ — " " m———————— a!
used and the coating applied to the battery pack structure | | | |
as well as the design of the plates | . | + Steel and Aluminum are highly recyclable materials, contributing to the overall | |
| Limited | sustainability of electric vehicles : /‘ |
I potential for | * Increasing use of green steel/aluminum in France, a significant competitive |
| technology I , . | |
. .o I advantage and a factor of choice in the strategy of creating plants in France Strong
| differentiation I | oo |
e _ I contribution h

Source: Expert interviews, Roland Berger
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a Market Accessibility

Entering the pack casing market is relatively straightforward — demand is significant,

particularly from OEMs who prefer proximity with battery manufacturing

Market accessibility — Assessment

Technical barriers to entry

Availability of the necessary skills

_________ A e |
* The presence of technical entry barriers is low in the housing trays : : « Battery pack housing manufacturing necessitates stamping and : :
industry, as it primarily consist of basic processes such as stamping | I lamination capabilities and "know-how", both of which France | I
+ The primary challenge resides within the design stage for the | A | possesses with recognized expertise | A I
upcoming generation, with more complexity | | I |

I I
| Very limited : | Skills available :
| technical barriers | | in France |
' | ' |
] ]

Manufacturing CAPEX Traction from French OEMs
_________ A e |
» An automated line for battery housing production costs EUR ¢.18-20 : | : |
m, to achieve a turnover of EUR 60-80 millions per year and I I * French OEMs are in line with the rapid electrification of the EU market | |
includes: | /‘ | and still determined to bring production closer to their assembly | ‘ |
_ presses (~EUR 5 million per unit) I | lines, particularly when it comes to batteries and its sub- I |
heat treatment stations (~EUR 2 millon per unit) | : components, a key element in manufacturers’ strategies | :
- : - | EUR ~20 | On par

— machining and assembly stations (~EUR 4 million) | millions | | |
- quality testing/conformity station (~EUR 2 million) | : | :
] ]

Source: Expert interviews, Roland Berger
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e Attractiveness for France

Market attractiveness is closely tied to the extensive automation of processes and the
existing presence of players in France who are already involved in case manufacturing

Attractiveness for France - Industrial set-up

Plants - location & cost structure

100%
5% Other
Labour cost 6%
Equipment
amortization
R&D 10-12%
~15% Energy

50-60%

Raw Materials

2022

Target manufacturing footprint

« Target footprint for battery casing manufacturing is expected to be

— several large plants located across Europe — mainly the
existing one with some additional capacity

— Smaller regional plants in several countries

Rationale

oL

* Raw materials encompass half of the cost structure as it is first

and foremost transformed and bent steel/aluminium plate

* Amount of R&D remains high because this is still a battery
component that is far from being mature and evolving

.f

Footprint of Benteler, market leader in Europe

Source: Company websites, Expert interviews, Roland Berger

BENTELERV

makes it happen

® Manufacturing for Automotive
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e Attractiveness for France

The impact on employment in France is expected to be limited as the successful re-
industrialization of this component will heavily rely on the automation of production lines

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

Direct Employment & Other related benefits '@— Support to resilience of French economy ~  ———————————————————————————— =
Jobs in 2023 and in 2035 Job creation between 2023 » The impact is limited since casing trays, being simple components, can be manufactured in

* But the creation of an ecosystem around the battery itself and its sub-components, such as

| |
' |
I
in Europe [#FTEs] and 2035 [#FTEs] any location | ™~ ‘ :
' |
housing, makes sense and would support the French and the European sovereignty : '

7O
éié Impact on Trade Balance

l |
o . o I
+ Limited impact of casing production in France on the balance of trade, as the value added | ‘ :
m_/ remains limited and presence of major players with manufacturing capacities throughout I |
I
2023 2035 2023-2035  2023-2035 Europe | Limited impact |
- _ J
Hypotheses: )
* ¢. 80% market share for EU battery housing manufacturers in 2035 Skill Level Assessment i_ ———————— 1
. . : , |
* For a plant : c. 100 FTEs including machine management, testin ) . , , .
and anlity control ’ ’ g * Due to the high level of automation on production lines, operators are few in number but : |
qualified. Additionally, numerous testing operations are conducted by qualified | \ ‘ :
.................................................................................................. professionals | Limited skill level |
Revenue generated per FTE is estimated to be around ¢. EUR 1.5 m - JI

Source: Expert interviews, Roland Berger Roland Berger | 11
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