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0 Busbar - Overall assessment

Thanks to high automation levels and growing electrification, manufacturing of
busbars in France is an attractive opportunity

Synthesis by domain

Market attractiveness Market accessibility for Attractiveness for France
French players

« Significant market size already today due to

\ereasin netration of hvbrid and full * Low barriers to entry and Capex required * French manufacturers are well-suited to
lc eas ghPel etration oty and fully combined with the growing demand from produce busbars, all as part of a global strategy
electric vehicles OEM s for electric vehicle production, make this to build a French ecosystem around the e-
* High growth expected over the next decade market suitable for French players motor and its components
gue tfqt(;ﬁntlnurﬁ;(:helgctrlflgatlon - Bulsba;rs . * Regarding value chain, Tier-2 players in France  But busbar industrialization will have a rather
Enefit through their use in power electronics already typically supply busbars to Tier-1 and limited contribution both on French economy
as well as in battery packs OEMs resilience and balance of trade, as it remains a

basic product, produced in all in all France's
main neighboring countries

* Relatively simple technology with limited
opportunity for disruption and differentiation,
with a slight tendency for systems to become
more complex

* French know-how in lamination and stamping
are well-suited to busbar manufacturing
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0 Market Attractiveness

Bushars are a key component of the electrical architectures of electric vehicles as

they can carry more current than cables and are shorter

Overview and main characteristics

Busbar components and presentation

Busbar
type
yp .
.
Y
( :?f
A
Product » Bended copper/ » Bended busbar with
description aluminum connection plastic over molding for
with holes high voltage insulation

— Often applied for parts
exposed during
maintenance

* Requires combination of
stamping/extrusion and
over molding processes

* No connectors
needed — Busbar is
usually bolted to the
receiving terminal

Mkt share [2023]

Combination of different
materials for weight/size
reduction and improved

current carrying capacity

+ Lamination process via
heat or pressure

Lamination of larger
busbars can reduce
tooling CAPEX

A

<

* Integration of relays and

fuses into the busbar

— Either with stud or
welded connection

« Sensor integration in

battery packs to detect
thermal runway

Highest product
complexity

Technical @
complexity

®

Competitive @
intensity

Source: Press review, expert interviews, Roland Berger

®

* Busbars are solid metal bars used to carry current,
typically made from copper or aluminum, you can find
them in inverters / battery junction boxes / onboard
chargers and battery packs

* Busbars are ideal for high-voltage connections in
electric vehicles (EVs) thanks to different attributes,
they are:

- rigid and flat

— wider than cables but up to 70 percent shorter in
height

— can carry more current than cables with the same
cross-sectional area

* There are 2 types of busbar:

— Simple "dumb" busbar with limited sensing
capabilities

- "Smart" busbar including current sensing capabilities
(fast over-current detection)
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c Market Attractiveness

Busbar complexity is a key driver for production equipment investment — Lamination
and preparation of functional integration require additional process steps

Production line setup per busbar type llustrative |

Production process (illustrative) « Specific production line setup

required CAPEX incl. tradeoff
between speed and flexibility

Single-piece A e

e B fGimD) < Stamping is a key cost factor in
o ; Tt il == a green field setup —depending

i - on the size of the busbar high
tonnage stamping presses and

Over a6 ;- " - adequ?’fe toolmg.are requweq
molded i" 7 eﬂ ] (o) | In addition, bending complexity

1 °sa000 T axxo» has significant impact on the

Laminated
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required CAPEX and OPEX

— A'long simple busbar is more
costly to produce than a small
busbar with high complexity

For advanced busbars
lamination is the most complex
and expensive step due to the
need to integrate multiple

& LLLALLI N\ _— ; H
Sl ;‘-_3 &3 ) Al = material types and sizes
& af;? 3 H Seesos ~ aaxo ] Extrusion typically requires low
> ¢ pressure injection molding
] Integration can be solved
CAPEX ratio") 0.5-1 - 10-15 . 3-5 . 1-2 3-5 2-3 through high pressure bonding

1) Indicative cost ratio for one production line, based on expert assessment — Costs can highly vary based on production line configuration
Source: Expert interviews

and/or welding
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c Market Attractiveness

The quantity and intricacy of busbars evolve in accordance with the vehicle

category and advancements in battery-related technologies

Busbar content for example vehicles [kg]

Mercedes EQA 250 (2021)

Mercedes-Benz Group

Audi e-tron 55 quattro (2019)

lllustrative

@ Peugeot 208 eGT (2020) STELUANTIS

Busbar content: 14.1 kg

Vehicle
category and @
weight

Source: Roland Berger

(00

33 0_r
"\4.75'

Vs Ap o
A;i’ .;"y‘ﬁ

ST o o
| fﬂrlihnl'fr 1 ~ 2
" Sl IS Il N 5

e i

-

e

Busbar content: 8.4 kg

Busbar content: 6.6 kg
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c Market Attractiveness

Busbars are an alternative to wire-based connections and can be used for different
applications

Overview

Module-to-module busbars Power electronics busbars Cell connection busbars

. i

& ,‘;&.-.-\ S S
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‘r\/

BMW ix3 battery pack Mercedes EQA 250 relay box BMW ix3 battery module

* Busbars are used for the power connection * Busbars are used for power connection within « Within the battery module, busbars can be used
between different modules within a battery pack power electronics components to collect power from individual cell§ or to

« Busbars simplify the battery pack assembly « Components considered for: bundle power from the cell connection boards
process as they are easily mounted on modules — On-board charger * The busbar specific content with the cell

« Different product requirements (e.g., insulation _ DC/DC converter connection boards is relatively small compared
or performance specifications) lead to a varying _ AC/DC inverter to the other two product applications

degree of product sophistication _ _
— Relay box/ BJB" /Battery disconnect unit?)

A 4

Main use cases for "smart" busbars

a

1) Battery Junction Box  2) In case it is not integrated into the battery pack

Source: Expert interviews, Roland Berger Roland Berger | 6



0 Market Attractiveness

Busbar market is growing at 7% p.a driven by the larger share of "smart"” busbars in
the overall mix and the growing use of electrical components in the EVs

Market evolution and trends

Busbar European market size evolution [EUR bn; 2022; 2028; 2035] Busbar market drivers

Trends
v .
Electric Vehicle (EV) « EVs rely on battery, which require for control and safety

penetration reasons. As the demand for electric vehicles continues to
o rise, so does the need for BJBs
+15% p.a. 0.3 ]

Lightweight and Space + Automotive manufacturers are continually striving to reduce
Optimization vehicle weight and optimize space utilization

0.2  Busbars offer advantages in terms of compactness and design
flexibility, allowing them to be integrated into tight spaces and
contribute to lightweight vehicle architectures

2023 2028 2035 Increasing Electronic » Modern vehicles incorporate a wide range of electronic

Content components and systems. As the number of electronic
devices, sensors, and control modules in automobiles

Penetration rate 49% continues to grow, the demand for busbars to distribute power
among these components increases
Price range EUR 15-30 EUR 12-25 EUR 10-20

®» ® ® O

Higher Power  The introduction of advanced technologies in vehicles, such
Requirements as advanced driver-assistance systems (ADAS), infotainment
EBIT Medium/High") - 12% on average, can reach 15-20% for the suppliers with systems as well as an increase in battery voltage necessitate
the required technical capabilities (functional busbars) higher power capacities

@ 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: Expert interviews, press review, Roland Berger Roland Berger | 7



c Market Attractiveness

Busbar manufacturers are upstream in the value chain, delivering their products to
Tier-1 subcontractors for all power electronics parts

Value chain and focus on French players

r Market share [France; Automotive; 2022]
100%

Busbar value chain and main players?

Tier-2

. Tier-1

Long tail of small players with

. I
I I
I I
I I
. I
I I
I I
I I
I
I
Busbar Global Tier-1 | 50-60% between 2% and 5% market I
ROGERS obal Tier- - i istri I
CoRPORATION 1 share, geographically distributed
manufacturers ( ;Va,eo> HITACHI Vdesco @ I throughout France :
‘@‘ ___________ @ BOSCH TECHNOLOGIES : !
, ) I
y @16 A\\MAGNA3)' e ! !
Am pz?&?l L ; I
- L - R e |
® BorgWarner | m : |
Current sensor/ modules MARELLI DAIMLER @ @ I :
suppliers 1 :
I
N = |
@;';Bg( MeleXIs ALLEGRO Captive Joint Venture , DENSO AISIN 4)| H\WI%IBIS : 40-50% PAERS . I
---------- I
I
W, ) b —_ |
SALEM muRala e Inhouse producer T ! |
- I
: |
I

@ French players

1) List of players not exhaustive 2) Collaboration between Delzen, Platitek and Elvia 3) When merged with the inverter; 4) LG & Magna announced a Joint Venture partnership to manufacture E-motors, Inverters & On-Board Chargers (Jan. '23); 5)
Blue Nexus Joint Venture

Source: Expert interviews Roland Berger Roland Berger | 8



c Market Attractiveness

Traditional busbars remain straightforward components that find applications across

multiple industries, making the market highly appealing

Market attractiveness — Other criteria

Clear product roadmap {—;'—)» Window of opportunity for a newcomer

. I cceleration of electrification, leading to increased demand for busbars and
» No market risk thanks to fast electrification |

* Busbars are expected to become more complex due to : A « The busbar, being primarily composed of copper, makes it relatively easy to
higher integration of functional components e.g,, relays, enter the market, particularly for the simpler products, however, as the

creating a call for potential new entrants

thermal runway Well defined market increases

» Copper remains the preferred material due to higher roadmap

Accessible for
newcomers

|
|
|
! THOTIE | |
fuses, contactors and sensing functionality e.g., to detect : components become more complex, the level of difficulty in penetrating the
|
|
|
|

I
I
conductivity, but share of aluminum is expected to |
I

. : h Potential for diversification outside Automotive
increase (for weight, rigidity, cost and strength reasons)

* Busbars are widely used in various industries for electrical power
distribution and transmission

Potential for technological differentiation
_________ A

* Busbars in general are a relatively simple

——— — — — — — —

>

technology with limited opportunities for

-@— Environmental contribution

+ Contribution to electrification of sales and energy transition

differentiation

Limited potential for
technology
differentiation

>

Contribution to energy

transition

Source: Expert interviews, Roland Berger
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a Market Accessibility

Due to low barriers to entry and the availability of required capacity and customer
demand, the busbar market continues to offer relatively accessible opportunities

Market accessibility — Assessment

Technical barriers to entry

* Overall low technical barriers to entry even if:

— Manufacturing excellence and capabilities needed
(stamping, extrusion, lamination, etc.)

— Competitive logistics cost/footprint is important as
well, busbar product is not labor intensive but
potentially heavy/ complex to transport thus production
typically close to automotive hubs)

Low technical
barriers

i

Availability of the necessary skills

* Busbar manufacturing necessitates stamping and
lamination capabilities and "know-how", both of which
France possesses with recognized expertise

Skills available
in France

Manufacturing CAPEX

* An automated line for busbar production costs around EUR
5 millions, for ca. 1 million units per year

EUR 5 millions

i

Traction from French OEMs

* French OEMs are in line with the rapid electrification of
the EU market and still determined to bring production
closer to their assembly lines, including busbars

/4

Strong traction
from OEMs

Source: Expert interviews, Roland Berger
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e Attractiveness for France

Due to the high automatization processing, France is currently a favorable and

suitable location for busbar manufacturing

Attractiveness for France - Industrial set-up

Plants - location & cost structure

100% Target manufacturing footprint
Oth 0
d 8% , * Majority of small-scale manufacturing facilities, many of
R&D Equ|pment g 0 0 e
bk which are already operational, located in close proximity to
Labour cost 3% Amortization

vehicle component assembly sites

* These plants possess the capacity to primarily serve the
domestic market of France

12% Energy

Rationale
Raw Materials « Direct labor costs are relatively low due to high level of
automation in the industry today

* The cost of labor does not pose a hindrance to establishing
factories in countries with high labor costs; however, the

primary purpose of such factories will typically be to cater to
the local geographic region

2022

Footprint of Mersen, market leader in Europe

Source: A2Mac1, Company websites, Expert interviews, Roland Berger

versen
Des expertises, une énergie

* Mersen has 9 sites in France (2 focused on busbar)
employing approximately 1,500 people
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e Attractiveness for France

Attractiveness for France lies in building an ecosystem around the e-motor and its
components, especially the busbar - limited market opportunities outside France

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

Direct Employment & Other related benefits

Jobs in 2023 and in 2035 Job creation between 2023
in Europe [#FTEs] and 2035 [#FTEs]

2023 2035 2023-2035 2023-2035

Hypotheses:
* ¢. 80% market share for EU motor manufacturers in 2035

* For a plant : c. 10-15 FTEs including machine management, testing
and quality control

Source: Roland Berger

-@— Support to resilience of French economy

» The impact is limited since busbars, being simple components, can be manufactured in any
location

Ve |

Limited support

T

01}5 Impact on Trade Balance

+ Limited impact of busbar production in France on the balance of trade, as the value added
remains limited and presence of major players with manufacturing capacities throughout
Europe

a |

Limited impact

Skill Level Assessment

* 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
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