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0 BJB - Overall assessment

The BJB is an interesting opportunity for France due to its significant role in the e-motor -
Accessible market as it primarily revolves around the assembly of components

Synthesis by domain

Market attractiveness Market accessibility for Attractiveness for France
French players

» Growing value per electric vehicle induced by * This business primarily involves sub- * French manufacturers are well-suited to
increasing battery sizes and increasing component assembly, making it accessible to produce BJBs and its subcomponents, all as
penetration of "smart" BJB French players. However, two prerequisites part of a global strategy to build a French

* Very competitive market, dominated by harness must be met. gg(r)r;syg;%r:tground the e-motor and its
suppliers (40%) followed by inhouse producers - Highly automated production lines P
and power electronics suppliers - Expertise in conducting testing procedures ’ \rjgrz;:lesat!?nnt:es dlgs“?t?evgﬁrgé??;g(;tr?;?gv:g;n?:\s

 Key battery junction box players majorly under optimal conditions (clean room) low Ins fimt ! !

integrate the module by outsourcing all

. * Robust demand from French OEMs driven by
components from Tier-2 players

the importance of the battery junction box in
« Strong potential for differentiation through the e-motor
performance (power levels, size and weight)
and customization (adaptation to different
battery management systems)

/4 /4 /A
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0 Market Attractiveness

The Battery Junction Box (BJB) function is to safely distribute power from the
battery pack to other power electronics system units (inverter, converter etc.)

Overview

Battery Junction Box components

o

‘0

Source: Expert interviews, press review, Roland Berger

High frequency switches
turning a circuit on/off based
on electronic commands

Safety device used to protect
against short circuit/
overcurrent

Connection part ensuring
distribution of high current

Current
sensor

Monitoring current in the
junction box

+ Battery junction boxes in automotive can be
segmented into "Smart" and "Dumb” based on its
level of integration with the BMS (sharing same ECU):

— Dumb BJB: integrated with the BMS and sharing the
same ECU, its function is to follow external control
law (coming from BMS ECU) to switch on/off relays
and fuses

- Smart BJB: independent component from the BMS
with own ECU, its function is to process internal (heat
& current) and external data (BMS communication) to
follow self/ internal control law and switch on/off
relays and fuses

* Manufacturing process for suppliers of BJB

components :
- Materials used: copper and aluminum, plastic for
insulation
- Process:
- Integration of - Blanking
electronics - Plastic injection
- High-voltage assembly - Overmolding

- Metal processing
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0 Market Attractiveness

The BJB market will grow at 7% p.a. driven by increasing HV penetration, and
growing share of smart BJBs - price decrease forecast due to OEMs pressure

Market evolution and trends

BJB European market size evolution [EUR bn; 2023; 2028; 2035] BJB market drivers

+7% p.a.

Electric Vehicle (EV)
+15% p.a. 25 27 penetration

1.2

Increasing battery size
and voltage

2023 2028 2035
Increasing penetration
Penetration rate 49% 99% of smart BJB

Price range 100-200 90-150 80-120

Medium- between 8%-12% in automotive due to fragmented and
EBIT " . . . :
competitive market with players coming from diverse horizons

OEM pricing pressure

@ 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, Roland Berger

EVs rely on battery, which require for control and safety
reasons

As the demand for electric vehicles continues to rise, so
does the need for BJBs

EV manufacturers begin to redesign their vehicles to make the
switch from the 400V battery systems widely used today to
800V battery systems in order to address the primary
consumer concerns: longer driving ranges and faster
charging (800V battery system offers twice the voltage and 2.7
times the power density compared to a 400V system)

Electronics and telematics solutions are increasingly
integrated into medium-sized and low-budget cars

Deployment of microcontroller-based technology in vehicles
is estimated to increase the demand for battery junction
boxes

OEMs push for BJB price reductions, as "dumb" BJB get
commoditized

Trends

@
@

@
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c Market Attractiveness

Key battery junction box players majorly integrate the module by outsourcing all
components from Tier-2 players

Value chain and focus on French players

. . r Market share [Global, 2022]
BJB value chain and main players') [Global, 2022]
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@ French players

1) List of players not exhaustive 2) Collaboration between Delzen, Platitek and Elvia

Source: Expert interviews, press reviews, Roland Berger Roland Berger | 5



c Market Attractiveness

BJB product roadmap is well defined, driven by OEMs requirements with strong
potential for differentiation through performance and customization

Market attractiveness — Other criteria

Clear product roadmap

» BJB product roadmaps are well defined with limited market
risk, aimed at
— increased complexity
- Technology shift towards medium to high Junction box
power levels, going from 400-500kW to 800-1000kW
- Adoption of wide band-gap semiconductors instead of
relays, including Silicon Carbide & Gallium nitride
- increased integration: between OBC, DC DC converter and
battery junction box, which achieves improved packaging/
space and weight

Well defined
roadmap

-@— Window of opportunity for a newcomer

Potential for technological differentiation

* Potential for technology differentiation, as BJB solutions
still evolve

— Performance features is a strong differentiator as size and
weight of the box can set one supplier apart from the other

- Customization and adaptation to different Battery
management systems and DC/DC converters

"Modularization could be the way to differentiate, so far BJBs
are customized for each model, by modularization, scale
effects could be realized" Leoni

/A

Potential for
technology
differentiation

i_ ________ A
I

» Market is relatively accessible for new entrants, primarily because: : ‘ |

— It's mainly a business of assembling sub-components I / :

— the acceleration of electrification, leading to increased demand for BJBs and I , I
creating a call for potential new entrants |  Accessible for

| newcomers ]

@— Potential for diversification outside Automotve ——————————————————————— .
l |

« Potential diversification in commercial vehicles and trucks, as well in the industry I |

in the broadest sense, as the BJB is used as a circuit breaker | ‘ |

: |

I

: High potential I

_________ ]

-@— Environmental contribution —mMmMmM@M@M8m8 .

« Contribution to electrification of sales and energy transition

>

Contribution to energy
transition

Source: Expert interviews, press review, Roland Berger
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a Market Accessibility

BJB is primarily a sub-components assembly business, making it an accessible
market — demand from OEMs is robust due to its critical role in electric motors

Market accessibility — Assessment

Technical barriers to entry

Availability of the necessary skills

_________ A e |
* Overall low technical barriers to entry even if: : : * The primary skill requirement for busbar manufacturing is having : :
— Tendency for system complexity to increase with | ‘ | g:es:;l]bg;ggttestmg capacities, which are readily available in the | |
- the integration of sensors : | : A |
- more complex metal geometric shapes I : | :
- High level of production line automation required to remain | Limited | I Skills available |
competitive | technical | | in France |
I barriers | I |

I I
b e b e

Manufacturing CAPEX Traction from French OEMs
g

_________ A e |
» An automated line for Battery Junction Box production costs EUR : |  French OEMs are in line with the rapid electrification of the EU : |
€.20-50m I | market and still determined to bring production closer to their I |
« Some potential difficulties are: | \ ‘ : assembly lines, including BJBs | /‘ :

_ ; . i | » The component continues to play a crucial role in an electric motor, |
clea.nllnesjs. BJB are usually.pro.duced I,n clean r?oms ) | : and there is a widespread acknowledgment of the high quality of | :

- testing: high voltage short circuit, functional testing, mechanical | EUR 20-50 products manufactured in France, particularly those with smart |  Strong traction

testing, safety, shock and burning | millions : capabilities | from OEMs :
| | | |
b e b e

Source: Expert interviews, Roland Berger
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e Attractiveness for France

With a direct labor cost close to 3%, the setting up of BJB industrial capacity in
France is possible, mainly addressing regional customers' demand

Attractiveness for France - Industrial set-up

Plants - location & cost structure

Labour cost 3%
5% R&D

Energy 6%

O B% et
Amortization

Raw Materials 80%

2022

Target manufacturing footprint

« Target footprint for battery junction boxes assembly is expected to be:

- very large plants in low-cost regions (Asia and Eastern Europe) with
high production capacity addressing Europe as a all

- smaller regional plants in several countries to address both regional

and national demand @
{Ore

Rationale

* 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

Footprint of Vitesco, one of the key players in the BJB
business

Source: Expert interviews, company websites, Roland Berger

vilesco

TECHNOLOGIES

* Vitesco Technologies has a global workforce of
approximately 40,000 individuals spread across around 50
locations worldwide

» Among these sites, 1,600 employees are based in France
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e Attractiveness for France

The entire set of components found in a BJB could be manufactured in France, but
some of them have become so commoditized that they are sourced directly from Asia

Attractiveness for France — Materials and upstream impact

Breakdown of raw materials Potential sourcing in France!

Potential

> Fuses/Relay
* Fuses/relay and contactors are small components that are predominantly manufactured @

Contactors B in low-cost countries, particularly in Asia, due to their simplicity and low added value

319 Oé.hers.t board + Conventional power system supplies using technologies already available and 0
: ﬁo'ﬂ(;fr;goi'r ’ manufactured in France

* Busbars are a key component of the electrical architectures of electric vehicles, due to
the high automatization processing and recent regulatory developments, France is
37% Busbar currently a favorable and suitable location for busbar manufacturing Q

* Possibility of a complete production chain: from copper plates to busbar manufacturing
and finally BJB assembly in France

Key components

1) To what extent the materials are sourced in France

Source: Roland Berger Roland Berger | 9



e Attractiveness for France

Attractiveness for France lies in building an ecosystem around the e-motor and its
components, especially the BJB - 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
in Europe [#FTEs]

Job creation between 2023
and 2035 [#FTEs]

c. 600

O

c. 120
2023-2035

2035

2023-2035

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

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

Source: Expert interviews, Roland Berger

-@— Support to resilience of French economy

i_ ________ A
I
* Important component of electric propulsion systems, supporting other systems industrialized in France, : |
such as busbars and battery packs, to develop a more resilient global ecosystem around the BEV I ‘ :
| Support the FR |
| economy |
L _ ]
T_G?

o.6 ) Impact on Trade Balance —m—m——@™M————FF—F——————————— -
i I I
+ Limited impact of BJB production or its sub-components in France on the balance of trade, as the value added : |
remains limited and presence of major players with manufacturing capacities throughout Europe | ‘ :

I
| Limited impact :
- _ J
Skill Level Assessment ———D—D—D—D—D——-""-"“—"""———— - =
| |
* 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 : \ ‘ I
I
: Limited skill level |
I
o ]

Roland Berger | 10



Roland \
Berger B



	Battery junction box�Boîte de jonction 
	The BJB is an interesting opportunity for France due to its significant role in the e-motor – Accessible market as it primarily revolves around the assembly of components
	The Battery Junction Box (BJB) function is to safely distribute power from the battery pack to other power electronics system units (inverter, converter etc.)
	The BJB market will grow at 7% p.a. driven by increasing HV penetration, and growing share of smart BJBs – price decrease forecast due to OEMs pressure
	Key battery junction box players majorly integrate the module by outsourcing all components from Tier-2 players
	BJB product roadmap is well defined, driven by OEMs requirements with strong potential for differentiation through performance and customization
	BJB is primarily a sub-components assembly business, making it an accessible market – demand from OEMs is robust due to its critical role in electric motors
	With a direct labor cost close to 3%, the setting up of BJB industrial capacity in France is possible, mainly addressing regional customers' demand
	The entire set of components found in a BJB could be manufactured in France, but some of them have become so commoditized that they are sourced directly from Asia
	Attractiveness for France lies in building an ecosystem around the e-motor and its components, especially the BJB – limited market opportunities outside France
	Diapositive numéro 11

