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0 Sensor cleaning systems — Overall assessment

Sensor cleaning is a niche market set to grow rapidly that is well-suited to French
capabilities & skills — Washer nozzle players expected to dominate segment

Synthesis by domain

Market attractiveness

 Sensor cleaning systems set to become a basic
requirement with increasing ADAS" levels

+ Although relatively small, the sensor cleaning
market is set to expand quickly, as higher-level
autonomy vehicles have increasingly more
(redundant) sensors

* Limited window of opportunity for new
entrants, as washer nozzle players are well
established & expand into the segment

/4

Market accessibility for
French players

Several French players with strong washer
nozzle capabilities are entering sensor cleaning

Sensor cleaning design is technically complex,
but well suited to French capabilities

French OEMs are late adopters of ADAS,
translating into slower sensor cleaning uptake

1) Advanced driver assistance system

Source: Roland Berger

Attractiveness for France

« Sensor cleaning manufacturing likely to be
concentrated in a small number of plants
servicing the EU market

+ Sensor cleaning subcomponents (hoses,
nozzles/ valves) are accessible to smaller
players & an opportunity to retain key
manufacturing knowhow

/4
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0 Market Attractiveness

Sensor cleaning systems essential to ensure higher level ADAS reliability — Set to
be key components for L2-5 ADAS with increasingly complex technology solutions

Sensor cleaning main characteristics

Sensor cleaning systems key applications

ADAS

ADAS

component Level? Need for cleaning/ Exposure Opportunity
®
, High: Visibility is safety-critical and LiDAR needs to be
LIDAR 3 exposed, cleaning expected to be mandatory .
Infrared High: Camera needs to be exposed as placement behind “
. camera 2+ a window interferes with infrared light
ADAS rear High: Camera needs clear visibility to function; placement 0
camera 2 behind a window is possible
ADAS side High: Typically requires to be exposed due to placement O
® camera 2 in the side mirrors or the B pillar
ADAS Front High: Camera needs clear visibility to function; placement G
. camera 0 behind a window is possible
Low: Cannot be behind fascia for long range; external @
Front radar 1 with plastic cover to protect against the elements
. Low: Ultrasound can penetrate plastic, does not require @
Ultrasonic 0 cleaning with typical placement in bumpers
Corner Low: Radio waves can pass through plastic or metal; can @
. radar 0 be hidden esp. for short/medium range

Location on the vehicle?

Sensor cleaning subcomponents

Hose system & reservoir: connects
cleaning fluid/ air to cleaning
nozzles

Nozzles: fluid/ air nozzle dispersing
cleaning fluid

Logic: controls individual nozzles to
optimize dosing/ cleaning pattern

&8

 Sensor cleaning systems essential enablers of

higher level ADAS sensing, esp. for exposed
high precision sensors (e.g. LiDAR)

— At ADAS level 3+, it increasingly takes over
driver functions — 100% reliability becomes a
basic requirement

Washing system for ADAS expected to be
mandatory to achieve L4/5 autonomy
certification

Technology evolution aimed at higher quality
cleaning systems that can ensure sensor uptime
at minimal fluid use (and cost)

ADAS adoption will continue to increase as
technology advances and OEMs compete for
higher levels of autonomy:

- By 2025, all vehicles expected to have at least
some autonomous features

- by 2030, L2 autonomy is expected to be
commonplace

1) i.e., component is typically included from ADAS level X and higher 2) Varies by OEM, model, and ADAS level - lllustration shows most common positioning for each component

Source: Roland Berger

Roland Berger | 3



c Market Attractiveness

On top of historic nozzle solutions, new solutions are under development to match
future ADAS needs

Washer nozzles — Key characteristics

Level of complexity
Low

Existing nozzles"

Jet spray nozzle

Description

Fan jet or spray nozzle

Fluidic nozzle

Nozzles in development

Air/Water nozzles

360° nozzle

Laser wipers

* Spherical ball within nozzle housing -
Moderate manufacturing and testing
costs

« Stream of fluid delivered to targeted
location, reduced coverage area

» Good cleaning performance at high
speeds — High fluid use

* High impact power, but low fluid
dispersion with larger droplet size

* Limited use in the NA and decreasing
use in Europe

* Asian OEMs continue to install in
certain vehicles

« Simulates fluidics by pinching
down the outlet, creating a fan

with limited droplet size control

* Edges are thicker streams
while interior consists of small
droplets

* Performance decreases with
fluid pressure variances

« Utilizes chips within nozzle housing
to oscillate fluid onto surface area —
Significant engineering and
relatively high testing costs

« Ability to achieve tight tolerances
for spray angle and pattern

* Low fluid use, high coverage area;
utilizes 50% less fluid than jet

* Operational at low pressures

» Dominant technology used in NA
and now significant use in Europe

* Asian OEMs are converting for
vehicles shipped into NA and EU

* Coordination of actuators
offering quick and effective
cleaning

» Water efficiency resulting
reduction in take size and
weight

+ Air cleaning options during
rain and adverse weather
conditions

» 360° washing system for
LiDARs

» Answer need for development
of autonomous vehicle

* Array of nozzles to clean 360°
camera used in self driving car
prototypes

* Uses of laser beams to
automatically clean debris
off cars

« Highly exploratory
technology, not expected in
next 5-10 years

Company examples? & coc.ccion
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1) Mainly used for windshield cleaning today; 2) Non-Exhaustive ; 3) Companies offer fluidic nozzles products with legacy technologies

Source: Expert interviews, Internal studies, Desk research, Roland Berger
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0 Market Attractiveness

Although limited in overall size, the sensor cleaning market is set to grow strongly,
driven by autonomous driving, reqgulatory support and growing sensor redundancy

Market evolution and trends

Sensor cleaning systems European market size evolution [EUR mn; 2023-2035]

Sensor cleaning market drivers

255

29 63

2023 2028 2035

Price range? 1-50 1-40 1-35

Medium (~10%) as technology differentiation is possible and
integrated solutions are complex, but strong price competition

(®) Neutral impact

EBIT

(@) Positive impact Negative impact

Autonomous driving
adoption

Sensor cleaning
regulation

Sensor redundancy

Cleaning technology
evolution

OEMs tangibly increasing research into AD® - Share of
patents related to AD vs total automotive increasing YoY

Increasing consumer AD interest (more than half of EU
consumers want to use robotaxi services, increasing interest)

By 2028, 16% L3+ (2% L4/5) is expected for light vehicle
sales — Set to climb to ~60% by 2035 (45% L4/5)

While currently unregulated, sensor cleaning systems set to
be mandatory for L4/5 certification (~2030 in EU)

LiDAR is the most likely candidate for initial sensor cleaning
regulation

Built in redundancy in sensor systems expected — Up to 3x
more sensors per vehicle for L4/5 vehicles vs L1

— Specifically, 10-13 sensors expected for L1 vehicles, 23-26
for L3, growing to 27-32 for L4/5

Limited substitution risk (heating/ coating tech), as air/ fluid-
based sensor cleaning systems are more versatile

1) Share of light vehicles with sensor cleaning systems (highly correlated to ADAS level); 2) Cost per vehicle L0-1 ADAS: EUR 1; L2-3 ADAS: EUR 20; L4-5 ADAS: EUR 50; 3) Autonomous driving

Source: Roland Berger

Impact

@
@
@
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c Market Attractiveness

L2 vehicles are expected to experience significant adoption by 2025 - L4-5 ADAS to
show limited penetration by 2030, with strong expansion by 2035

Autonomous driving levels for light vehicles? in Europe [vehicle numbers in m units ; %]

Total nb of

vehicles 13.0 14.0 15.3 15.5 15.4 15.4 15.6 15.9 15.5 15.5 15.5 15.5 15.6 15.6
r#m] 2% 3% 3%
15% 12% 14, Y R
19% 220 17% 19% * 8%
0 37%
26% 19% * 459
18%
38% 17%
40% 5
42% 16% .
44% 15%
40%
36%
32%
37% 28%
0 0
33% . 24% 220, 19% .
29% ' ° 15%  13%
23% 219 18% 155 o
No autonomy B3 5% 2% o % 0 9% 9% 9% 8% 8% 8%
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

1) Passenger cars and LCV

Source: HIS, Expert interviews, Desk research, Roland Berger

L4-5

L3

L2

L1
LO

By 2025, all light vehicles
are set to have at least
some autonomous
features

* In 2030, most passenger
vehicles will offer at least
some L2 autonomy
features (e.g., adaptive
cruise control, lane keep
assist)

* L4-5 autonomy are likely
to remain niche markets
until 2030, but gain
significant market share
by 2035
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0 Market Attractiveness

Washer nozzle & assembly players are well-positioned to enter the sensor cleaning
segment — Strong OEM relations are often already established

Focus on key players

Market structure = - == e m - - -
Sensor cleaning main players and activities in adjacent segments? d

Positioning of French players

» Mix of French Tier-1 and specialized players, supplying several leading OEMs globally — Players build on washer nozzle knowhow to supply
new sensor cleaning segment

» Valeo is active across cleaning systems and intelligence (software + ECU) in France (e.g., site in Issoire), including a leading LiDAR cleaning
solution — ARaymond and Akwel active on cleaning subcomponents with a range of specialized parts (valves, camera cleaning system/...)

|
1
PR 2) I 2 1 » Sensor cleaning systems are highly complex - :
S @) BOSCH MEcosA  MITSUBA  [Exavtex ) waoiro : Emerging players in the segment build on existing I
- ; Washer nozzle expertise I
. . . . 1
Washer I'« Mix of generalist Tier-1 suppliers (Valeo, Bosch, |
nozzles 9 9 9 9 9 9 9 9 9 : Continental) and highly specialized players |
I« Limited room for entrants without strong washer :
Washer I capabilities — Sensor cleaning systems highly I
assemblies 9 9 9 9 9 : technically complex |
| |
|
Sensor ! |
|
1
Key OEM S wmzan e & (9m ez (9m ez (9m bz (9m ez | :
STELUANTIS STELUANTIS A % T STELUANTIS STELUANTIS = T STELUANTIS
customers® | " . S B e S - e Sl !
= )< A L e - AL !
o hwl T <= | 1
I 1
I I
| |
I |
I 1
I I
| |
|

1) ARaymond camera & sensor wash systems offered only in Europe 2) Bosch and Valeo offer wiper products with embedded nozzles
) French players . .
3) Non-exhaustive selection of players

Source: Roland Berger Roland Berger | 7



c Market Attractiveness

Sensor cleaning systems are technologically developing - However, limited
opportunity for newcomers as established washer players expand into the segment

Market attractiveness — Other criteria

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

+ Limited technological risk and relatively certain technology * Limited window of opportunity for new entrants:

- Advanced solutions (laser-based covering techniques) are
under development — Could disrupt traditional fluid-based

| , | |
) o : P I I I
rHo:vsng, i\rllvrlltgv;qﬁ/ :etgr:henr}; jgéft;r:g (ta(r)n r;g;r?g.mtelllgence - : - Advanced capabilities combining nozzles, hosing systems and logic units required I l ‘ I
’ hicl . ) h hiah | I — Several strong players already entered the market, building on historical capabilities in : o |
— Sensors per vehicle expected to increase with higher | | washer nozzles - Established players will increase capacity in growing market Limited entry |
autonomy as OEMs design for redundancy I | | opportunity |
- Sensor cleaning systems intelligence (sensing dirt/ dosing | ) | I
response) as key current innovation area | Predlc’ﬁab'e |
I evolutions |
| |

@- Potential for diversification outside Automotive ——————————————————"—=">="—>="=— 3

systems but limited demonsirated viability for now » Some differentiation opportunities into commercial vehicles, as ADAS adoption

increases

| |
| |
' |
. . . l |
Potential for technological differentiation » However, design constraints are different : Limited I
|
|

differentiation
» Some potential for technological differentiation, as new

solutions are gradually reaching the market

|

| |
|

- Intelligence in sensor cleaning systems (ECU & software) | : '@— Environmental contribution —mMmMmMmMm™@™Mm™M8@™ ™
is emerging as key differentiator for effective sensor | | ~ E

' |
' |
' |
' |
! |

' I
cleanln.g systems o ) o + Small positive contribution as intelligent sensor cleaning systems minimize fluid use, |
- Potential for commercialization of emerging technologies is reducing vehicle weight and fluid waste: I \ ‘
imited diffesrgrr:;iztion ~ Although sensor cleaning system weight is limited (4-6kg in light vehicles), fluid L Very ited
efficiency can reduce emissions by ~1-2%" per km by reducing weight : ery limite

L e | contribution

1) ~1 gCO2e/km reduction per kg weight reduction - ~200 g CO2e/km emitted

Source: Roland Berger Roland Berger | 8



a Market Accessibility

Sensor cleaning systems are quite technically complex, but French players and
workers hold the required skills through strong historical presence

Market accessibility — Assessment

Technical barriers to entry

Availability of the necessary skills

_________ A e |
* Medium barriers to entry, as technical expertise and OEM : I » Necessary skills are available in France: : I
relationship is required: I : - Key players (Valeo, ARaymond, Akwel) active in washer nozzle I :

- Advanced digital capabilities required to design full systems, as I production with easily transferrable skills to sensor cleaning I
simulating cleaning system performance is highly complex | : systems — Several already active in sensor cleaning | :
- Significant intelligence (software/ ECU) needed to optimize cleaning | I — Injection molding, extrusion, thermoforming capabilities essential to | I
use (dirt detection/ response selection & dosage) | . | sensor cleaning system production | ) ) o

o . ) I Limited | Skills available in
- Relationship to OEM teams essential for cleaning system | barri | | F I
specifications and design restrictions for hosing system | arriers | | rance I
b e b e
Manufacturing CAPEX Traction from French OEMs

_________ A e |
» CAPEX for 300k sensor cleaning assembly plant at EUR 15-20 mn: : | * French OEMs are late adopters on autonomy (adoption in Europe : |
— Assembly CAPEX is limited, concentrated in end-of-line (testing) I I driven by German OEMs), translating to slower expected uptake of | I
| | sensor cleaning: i I
| : — Non-linear expansion in sensor cleaning need for L3+ capabilities | \ :
: | - Renault and Stellantis are laggards in advanced ADAS : |
|  EUR 15-20 mn : | Late adopters :
| | | |
b e b e

Source: Roland Berger
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e Attractiveness for France

Sensor cleaning manufacturing likely to be concentrated in single plants, as parts
travel well — Expansion of existing capacity is likely

Attractiveness for France - Industrial set-up

Plants - location & cost structure

5%

20%

Target manufacturing footprint

« Single plants for each large player servicing EU demand is likely, with possibility
for localization in France:
— Capacity expansion more likely than establishment of greenfield sites — France is
well positioned, thanks to existing footprint of key players
O
* Production is likely to be centralized in 1-2 large plants per key player:
- Overall, sensor cleaning subcomponents travel very well, as they are generally
small & easy to transport, and limited attention to sequencing/ proximity for
subcomponents is required

« Additionally, France is an attractive location for creating new capacity:
- Sensor cleaning systems are relatively complex and match French expertise

65%
- Labor represents an overall limited share of the cost structure, driven by high
automation throughout the manufacturing process
— However, assembly is relatively labor intensive and likely located in lower cost
regions 7 @
2023

Footprint of key player [DLH Bowles")]

I Energy R&D M Labor cost M Equipment amotization

Raw materials

1) 80% of revenues related to hosing/ nozzles and sensor cleaning, with small footprint in powertrain & chassis assembly

Source: Roland Berger

DLH Bowles industrial footprint [US; 2022]

Southfield, Michigan

Sales & Engineering

i North Canton, Ohio |

Administrative Offices

.
(4 Injection molding &
Engineering
Columbia, Maryland

Injection molding,
(]

Engineering, R&D
Assembly, Extrusion, Distribution Center

Thermoforming

* DLH Bowles is a leader (+50% NA market share) in camera &
sensor cleaning systems — Supplies Ford, GM, Stellantis, BMW,
Toyota, and Honda with customized cleaning systems
- Key activities (injection molding/ design/ R&D) located in high-

cost region — Assembly in lower cost region
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e Attractiveness for France

France has high sourcing potential on washer hose assemblies, nozzles and
electronic valves — Strong offshore competition on sensor cleaning logic units

Attractiveness for France — Materials and upstream impact

Potential sourcing in France

Potential Potential

» Washer hose assemblies - Plastic tubing connecting —~ e » Washer nozzles - (Non-) telescopic air and liquid based
individual sensor cleaning units O 3 camera cleaning system .
to fluid reservoir >

* Medium sourcing potential, given French injection molding expertise « Significant sourcing potential, given French injection molding expertise and
existing washer nozzle footprint

* Logic unit — Detect dirt and debris and dose/ direct sensor O » Valves - Electronically controlled valves direct washer fluid O
cleaning action appropriately ‘ ~, or air based on logic inputs
-

* Medium sourcing potential, French EMS strong in automotive, but strong * Medium sourcing potential, given existing French footprint
offshore competition and limited logistics costs for sensor cleaning systems

. High sourcing potential O Low souring potential

Source: Roland Berger Roland Berger | 11



e Attractiveness for France

Preliminary — To be further refined

Sensor cleaning manufacturing could help retain key manufacturing skills in France
& positively impact trade balance - Limited effect on economic resiliency expected

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]

2023-2035 2023-2035

* ¢. 80% market share for EU sensor cleaning manufacturers in 2035
» Assembly is highly automated with limited direct labor involved and

production lines that can scale well

* France can capture large market share building on knowhow from
specialized players (e.g., ARaymond/ Akwel) & Tier 1s (e.g., Valeo)

Source: Roland Berger

-@— Support to resilience of French economy

_________ A
| |
* No significant impact on French economic resilience: | |
- Overall, sensor cleaning systems are a niche market with parts that travel well : ‘ :
— Multiple global suppliers with strong solutions exist | No significant |
: impact |

‘TGT
Yl Impact on Trade Balance —m———————————————7"————#¥#+#¥6¢+#"6¢77-—+ -
i I |
* Positive impact on French trade balance, as manufacturing setup is well suited towards export: | |
— Industrial setup expected to include 1-2 plants per player servicing Europe, focused on servicing the | A |
broader European market — Localizing production in France could positively impact trade balance | |
| Slightly positive |
| impact |
_________ J
Skill Level Assessment ~0————-——m—m-me--—-—"——""-—r-r—"—— -
| |
* Sensor cleaning allows for key industrial skills to be maintained in France and requires R&D: | ‘ |
— Plastics manufacturing (injection molding) techniques are key for sensor cleaning systems : I
- R&D required to develop efficient sensor cleaning solutions I Industrial skill :
: retention Jl
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