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Sustainability at AUMOVIO Engineering Solutions
Aurélien Groussard

Building the future of sustainable automotive electronics

Circular Economy and Remanufacturing Responsible £+ AUMOVIO
@ AUMOVIO Engineering Solutions Engineering

Solutions

® Background: Engineer with over 20 years of experience in automotive electronic systems (ECUs).
Expertise: Repair of automotive ECUs, System engineering, Cybersecurity, Safety

# Industry Focus: Automotive electronics

€ Location: Toulouse, France.

. Key Strengths:
- Deep technical knowledge of ECU architectures.
- Proven experience in industrial process optimization.
- Commitment to sustainable and profitable remanufacturing.

m Aurélien Groussard | LinkedIn
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https://www.linkedin.com/in/aur%C3%A9lien-groussard-b20a0339/

Sustainability at AUMOVIO Engineering Solutions
Result of Continental group sector Automotive spin-off

Continental Group .
— New founded, independent

Tires ContiTech | Automotive AUMOVIO company.

— Business structure, expertise
and portfolio of former

Continental group sector
Automotive stays the same.

The Supervisory Board and the Continental annual shareholder community approved the
Automotive spin-off.
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Comprehensive portfolio
Overview

Autonomous Mobility (AM) Architecture and Network Safety and Motion (SAM) User Experience (UX)
Solutions (ANS)

‘,r{ =

L

Radar Systems and Telematics Vehicle compute Brake Integrated Display Head-up
services (BCM', HPC?) systems safety systems solutions display

/93

CSV4 Edge ECUsS Sensor systems Electronic air Digital cluster
suspension

Expertise in hardware, software and services.
State of the art for today - Innovative for tomorrow.

1. Body control module | 2. High performance computer | 3. Electronic control units | 4. Commercial and special vehicles.
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AUMOVIO Engineering Solutions within AUMOVIO

AUMOVIO

Automotive

Safety Operations
and Motion and
Technology

Architecture

and Network '\ AUMO\/'O

Solutions Engineering
Solutions

Autonomous
Mobility

User

Experience .
P We are a strategic accelerator and a

value creator for ALL business areas
within the AUMOVIO Group.
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Sustainability at AUMOVIO Engineering Solutions

Developing sustainable solutions
* Intelligent glass control

* 3D printing

¢ Ac2ated Sound

* Remanufacturing

Custom engineering for sustainability
* Al-based plant detection
* Lifecycle assessment
* Al4energy
* Tree seeding robot

Embracing a sustainability mindset

* Green plant label/green office label
* Corporate citizenship initiatives worldwide

2« AUMOVIO © AUMOVIO SE
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Stay tuned
for our
Sustainability

Spotlight

An AUMOVIO
Engineering
Solutions magazine.
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Agenda

Overview of circular economy solutions
Remanufacturing, or how to retain value
Remanufacturing market in Automotive
Remanufacturing challenges and solutions

A first step towards a sustainable industry?
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Sustainability at AUMOVIO Engineering Solutions
Why do we need sustainability in electronic automotive industry?

r

Automotive industry is highly dependant on critical materials ]

\_
C\ Permanent magnet extraction and refining dominated by China
Néodyme (Nd) / Dysprosium (Dy) / Terbium (Tb)

Lannmnn

Silicium (Si) foundries mainly based in Taiwan with high geo-political risk
Gallium (Ga) / Germanium (Ge) / Indium (In) refined in China
TTTTTT Tantale (Ta) extraction in RDC and Rwanda

LI
[RERRL

Critical Raw Materials Act

@ Setting clear priorities for action:

10% of the EU's annual needs for extraction; 40% for processing and 25% for recycling

Y
%(9 Promoting a more sustainable and circular critical raw materials economy

'\ AUMOVIO © AUMOVIO SE Aurelien Groussard November 24, 2025 8
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Sustainability at AUMOVIO Engineering Solutions
Why do we need sustainability in electronic automotive industry?

1

-
Answer to crisis and VUCA world
\_
Rare earth elements Permanent Brake system
in China magnet

I,

* 7 “ X —
L & —

Extraction of Permanent magnet from brake system

to supply production line. ‘A/’/

Volatility
A key aspect of your
work is subject to
'\ AUMOV'O © AUMOVIO SE Aurelien Groussard major, unpredictable
Engineering peaks and troughs.
Solutions

Internal

EOL product

s U &

Uncertainty Complexity Ambiguity
Many interconnec ted Conflicting, noisy or
The future is factors influence one insufficient data
unknown, but another, in ways that makes it difficult to
external events are are challenging to assess what's really
likely to be impactful. model confidently. going on.



Sustainability at AUMOVIO Engineering Solutions

Why ¢
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o we need sustainability in electronic automotive industry?

g

Automotive industry cost will rise dramatically

1

Figure 1: Cost over time for the electronics sector
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Sustainability at AUMOVIO Engineering Solutions
Circular economy
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RENEWABLES FINITE MATERIALS
RENEWABLES FLOW MANAGEMENT STOCK MANAGEMENT

o

PARTS MANUFACTURER

BIOCHEMICAL * ‘

FEEDSTOCK

NG/COLLECTION!'

PRODUCT MANUFACTURER
REGENERATION BIOSPHERE

i RECYCLE
SERVICE PROVIDER
ISH/
SHARE REMANUFACTURE
¥ v f REUSE/REDISTRIBUTE
CASCADES ‘ MAINTAIN/PROLQ
CONSUMER USER
ANAEROBIC
DIGESTION
COLLECTION COLLECTION

EXTRACTION OF

BIOCHEMICAL

FEEDSTOCK?
1 Hunting and fishing
2 Can take both post-harvest and post-consumer waste as an input
SOURCE \ 4 v
Ellen MacArthur Foundation P ]
Circular economy systems diagram (February 2019) MINIMISE SYSTEMATIC
www.ellenmacarthurfoundation.org LEAKAGE AND NEGATIVE EBLENNDxﬁ%ANRTHUR
Drawing based on Braungart & McDonough, i EXTERNALITIES V)
Cradle to Cradle (C2C) H H

)25
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Sustainability at AUMOVIO Engineering Solutions
Remanufacture, repair, or recycle?

Restore products to same-
as-new condition using a
standardized industrial
process

2« AUMOVIO © AUMOVIO SE

Engineering
Solutions

Return a faulty product to a Converts waste materials
condition where it can fulfil into new products or raw
its intended use materials that can be used
again.
Aurelien Groussard November 24, 2025
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Sustainability at AUMOVIO Engineering Solutions
Recycling, only a partial solution

A PERIODIC AND -
ELEMENTAL PROBLEM e e, [

Scarcity W e @555 Recyoling rates -8 _ |00~

He He

Ne Ne

Ar Ar

Kr Kr

Xe Xe

&1 Rn

Fr Bh Hs Mt Ds Rg Cn Uut Fl Uup Lv Uus Uuo Fr Ra Ac Rf Db Sg Bh Hs Mt Ds Rg Cn Uut Fl Uup Lv Uus Uuo

L el ALl L e el e T 2 Sl L L Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
>> 1 1 , 3 of o PP 3
Demand >> Extraction capacity Technical and profitability difficulties

A New Circular Vision for Electronics, Time for a Global Reboot 2019 : \World Economic Forum
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https://www.weforum.org/publications/a-new-circular-vision-for-electronics-time-for-a-global-reboot/

Remanufacturing, or how to retain value
Recycling, only a partial solution

Top submerged lance (TSL) smelting
| n p u t: LC)uent:h ESP - AIR 1.27th B
« PCB:1t/h

 Energy: 4500 kW Tigt:

| kwh- ESP
0th

Off-gas - to Env.
—

2.67 th
Off-gas 1.45th

HL- ESP
oth B S [ own
0th

’ Dust Collected - ESP

0.057 tth

O u t p u t: Ext-Copper Scrap 0th
 Copper + (Au, Ag, Ni etc.): 0,22t/h b
* Heat recovery : 800 kW L

Air 1.00 th

Part - PCB (average) 1.00

Slag
> 053t

Cu (+ Au, Ag, Ni, Sn, Pb, Fe...)
> 0.22th

Issues.

High costs in terms energy
Need disassembled PCB

Source : https://annales-des-mines.org/wp-content/uploads/2025/10/2025_ 11 Rl-complet-web.pdf
Aurelien Groussard November 24, 2025 14
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Sustainability at AUMOVIO
Main Overview - Circular economy

Non mounted Electronics i Alternative Product After sales Products
Automatized . .
Market & taxation issues PCB repair material use Remanufacturing Remanufacturing
(Plastics, PCB) - Re-assembly - Repair
- Re-flashing - Refurbish, ...

IOR O | O ION

Manufacturing

I Electronics chip PCB assembl Product L/ﬂ-% Product use End of Life
E manufacturing > y > > 0—o0 >

manufacturing dismantling

A

2nd hand <4 hiad l
Components
Re-use € 908 Post Consumer
i Automatized M Recycling
290 < 1 PGB disassembly & Post industrial (PCR) 999
Se® mmm|  electronicsrecovery | € Recycling (PIR) W
New Unsoldering .Y
feasibility launched l /\I e

EQ Materials Recycling |

(Materials recovery to be optimized)
A ﬁ;ﬂ!‘eﬂg\”o © AUMORP Eanis-Moal, © Continental AG / C.Sandionigi @CEA

Solutions
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Agenda

Overview of circular economy solutions
Remanufacturing, or how to retain value
Remanufacturing market in Automotive
Remanufacturing challenges and solutions

A first step towards a sustainable industry?
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Sustainability at AUMOVIO Engineering Solutions
From destroying to retaining value

Post-Use

Retaining value in
post-use phase

From car to car
Collecting parts

from car (\/_\*
0—0

Eco-system

Foster collaboration to
develop business

'\ AUMOV'O © AUMOVIO SE Aurelien Groussard November 24, 2025
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Sustainability at AUMOVIO Engineering Solutions
Multiple "R" solutions — remanufacturing

| _ Manufacturing

| Electronics chip PCB assembl Product ‘ —~=>—,  Vehicle Product use End of Life
mmm manufacturing ’ y ’ manufacturing ’ mOO|6—0 " CE}‘i_E}B '

production dismantling

T |
. e

P —~ —
O O Defective Product from
~ — product EOL
LI
The T l
End of .
Production Remanufacturing —
process : % —
) Workshop
l Aftermarket
Scrap
4« AUMOVIO
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Remanufacturing, or how to retain value
Remanufacturing process

4« AUMOVIO

Engineering
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Car repair %

@ Cores collection

@ Diagnosis

Expedition L&mﬁ

ON)
&S
Recycling
_ ELECTRONIC _
& — CONTROL UNIT +
) REMANUFATURING (®
Test Cleaning
/
Virginization/ Disassembly

Software update Repair

Aurelien Groussard

© AUMOVIO SE Aurelien Groussard November 24, 2025
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Sustainability at AUMOVIO Engineering Solutions
Remanufacturing services

Diagnostic
Cores are diagnosed with a test bench
and internal diagnosis

Virginization
Cybersecurity Keys and association to the
vehicle are erased

EE/ME reparation

Faulty components are replaced

Reverse Engineering
Components are reverse engineered to be
repaired

'\ AU MOV|O © AUMOVIO SE Aurelien Groussard November 24, 2025
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Sustainability at AUMOVIO Engineering Solutions
Business model

Pr|V|Ieged
process/solution

Customer

]

Customer

0
— Automated Repair... —_— (oY)

4+« AUMOVIO ‘ 6
Failed parts » Reman parts gg

Automated Dlag

Techn|C|an team
Manual diag + Repair...

Collection Distribution

'\ AU MOV|O © AUMOVIO SE Aurelien Groussard November 24, 2025

nnnnnnnnnn

S oooooooo Internal



Sustainability at AUMOVIO Engineering Solutions
Product assessment Identification

O &
w OF {OF {00
o~ 8

Aumovio criteria:

« Aumovio products (preferred)

« PVO (Volume, Part Price)

« Remanufacturing tasks identification

Customer criteria:
« Cores availability/quality
* Product market request

CE 300F 1T

oY Y
Industrial Remanufacturing

'\ AUMOVIO © AUMOVIO SE Aurelien Groussard November 24, 2025
Engineering



Sustainability at AUMOVIO Engineering Solutions

An example

4« AUMOVIO Space for individu&l AMBARMNIHSE Aurelien Groussard
Engineering

Solutions Internal

DCDC Converter Power MOSFET

November 24, 2025
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We remanufacture
DCDC converters

Diagnose the cores

Dismantle the DCDC converter
Replacing faulty components

Functional testing

18.000 DCDC converters
500t CO2 eq saving

Rectifier

Aurelien Groussard November 24, 2025 24
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Sustainability at AUMOVIO Engineering Solutions
Multiple "R" solutions — B Quality

| _ Manufacturing | I

| Electronics chip )y, pcp assembly - Product > a-ia Vehicle P =5 Productuse P SI';‘:H‘;L;:LEQ

manufacturing production

mmm manufacturing
i o
Full specifications ves é’ Dl-el}lective
/ . \ met? product
B-Quality: OEM
Products with "o T l

minor deviations S
s iy

Only cosmetics

B-Quality
specifications
met?

\ Full fu nCtiOﬂal.ity / Aftermarket Workshop
No
> ‘@
Scrap
'\ AUMOVIO © AUMOVIO SE Aurelien Groussard November 24, 2025
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Agenda

Overview of circular economy solutions
Remanufacturing, or how to retain value
Remanufacturing market in Automotive
Remanufacturing challenges and solutions

A first step towards a sustainable industry?
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Remanufacturing market in automotive
A big potential

Key facts: I I ‘ '
o O

Expectation from market:

X s220P
% 30% discount Vs BOM cost 30% to 50% saved [:FX

High demand to distributors to propose more remanufactured components

75% of car reparation are operated by 1AM /&

250 Millions Vehicle in Europe with around 50 ECUs per vehicle =>12,5 B ECU in
the streets

'\ AUMOVIO © AUMOVIO SE Aurelien Groussard November 24, 2025 27
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Remanufacturing market in automotive
A big potential

Remanufacturing

(Rellablllty 2%) \Reuse/ Reman
EOL Vehicle O
—> 3

g;ﬂ C ofeculo
Vehicle park ® >% il

VVehicle registred | @ gEIT l:::>
- 5 Mi u ' O 95% Lo

oleculs -0 :: vehicles Scrap
LI :

Export
—5 wittion veh G (o
. per year T O O "'@
Reproceossmg 250 Million vehicles V
(NCC <1%) 4 Million
1 vehicles
\ 4
Park average age:  EQL average age:
12 years 20 years
Sources:
ACEA-Pocket-Guide-2025-2026.pdf
'\ AUMO\/lO November 24, 2025 © AUMOVIO SE Aurelien Groussard I\E/r;?n_c?ligie \Clieoklj:ﬁléeeztgélzgcs ~iatisties Brplained=Eurosta! -
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https://www.acea.auto/files/ACEA-Pocket-Guide-2025-2026.pdf
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=End-of-life_vehicle_statistics
https://librairie.ademe.fr/economie-circulaire-et-dechets/7602-vehicules-donnees-2022.html
https://www.europarl.europa.eu/RegData/etudes/BRIE/2023/754627/EPRS_BRI%282023%29754627_EN.pdf

Agenda

Overview of circular economy solutions
Remanufacturing, or how to retain value
Remanufacturing market in Automotive

Remanufacturing challenges and solutions
Sourcing challenges
Virginization challenges

Disassembly challenges

A first step towards a sustainable industry?
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Remanufacturing challenges and solutions

Sourcing challenge How can we source

Components Product Termination Tier2 specific OEM
Notification (PTN) components? N
N N
Solutions: Remanufacturing Display
* Last Buy Order and Storage of JAES) {ler?)
electronic components in electrical |
cabinet + replacement of electrostatic L » Soroon
bags every 3 years (Tier 2)
 Brokers ~
 Unsoldering of components from EOL —~_
boards + Test (Research programs) Solutions: PO["’(‘;'ize':g)f'lm
Direct sourcing to Tier2 ~—~

Make 1 out of 2

'\ AUMOVIO © AUMOVIO SE Aurelien Groussard November 24, 2025
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Remanufacturing challenges and solutions
Virginization problematic

CAR A REPAIR CORE COLLECTION REPAIR FLASH OR ERASE
5
5 4 go1 X

Extraction of cores Electronic Update software
from car dealers or Mechanic or virginize ECU CA AIR
or EOL vehicles reparation not possible

VIN A

°A

- 5 - B

= =

Tier 1 Supplier OEM Repair shop AURELIEN
GROUSSARD
'\ AUMOVIO © AUMOVIO SE Aurelien Groussard November 24, 2025 31
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Remanufacturing challenges and solutions
Virginization solution

5

—
|l

ECU

O—=0

VIN A

A

> AUMOVIO
DENSO (& BOSCH

SCHAEFFLER

TAL
AUDIT

keys and
tools request

A4
CORE COLLECTION REPAIR VIRGINIZATION TEST EXPEDITION
& 4

License fee

Extraction of cores Electronic Virginization and
or Mechanic software update
from car deglers . AURELIEN
or EOL vehicles reparation
'\ AUMOVIO © AUMOVIO SE Aurelien Groussard November 24, 2025 GROUSSARD 32
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Remanufacturing challenges and solutions
Virginization challenges

Who can manage the trusted digital platform? \ Lk%:
OEM, Core Provider, Public entity? \\_:m

ELV update (European parliament ELV amendament from 07/2025) :
“technical instructions on access, removal and replacement, including the ability to deregister or

decouple a part from the VIN of an end-of-life vehicle »
FINALConsolidatedCAsi1-28 EN.pdf

How to handle the sequence?
Shall it be Tier 1/ OEM tool placeholder or CAN and data sequences?

'\ AUMOV'O © AUMOVIO SE Aurelien Groussard November 24, 2025 33

Engineering
Solutions Internal


https://www.europarl.europa.eu/meetdocs/2024_2029/plmrep/COMMITTEES/ENVI/DV/2025/07-07/FINALConsolidatedCAs1-28_EN.pdf

Remanufacturing challenges and solutions
Virginization challenges

After virginization and software update, the Product Number can not be anymore aligned with the

original PN.
Recommandation : Flash the last available software compatible with the hardware
Management of UN-R156 could be impacted

UN-R155 aim is to manage cybersecurity risks in vehicles.
However, Cybersecurity has been applied with only a Linear view.

= Circular economy shall be considered in the design phase.
= Virginization must only be possible in a secured environment

'\ AUMOVIO © AUMOVIO SE Aurelien Groussard November 24, 2025 34
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Remanufacturing challenges and solutions
Disassembly challenge

C Difficult disassembly or reassembly:
I b wover - Clips that breaks
. : - Rescrewing not possible
- Thermal Paste
- Varnish

Disassembly or Reassembly not possible:

- Laser welding

- Stacking
Connectors - Riveting

- Fold over tabs

- Glueing

- ELV regulation requests (End-of-Life VVehicles - Environment - European Commission)
- Battery removal
- 25% of recycled materials

- Recycling performance is reached with single materials

’\ AUMOVIO © AUMOVIO SE Aurelien Groussard November 24, 2025

Engineering
Solutions Internal


https://environment.ec.europa.eu/topics/waste-and-recycling/end-life-vehicles_en

Remanufacturing challenges and solutions
Difficult disassembly or reassembly

\Varnish

Rescrewing difficult (Tapping)

~

© AUMOVIO SE Aurelien Groussard November 24, 2025 36
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Remanufacturing challenges and solutions
Disassembly or reassembly not possible :

Laser welolinq. Stacking and Fold over tabs_
T

Riveting

i

Potting Source:

Electronic Potting|PCBA|Potting process|Tortai

Electronic control unit (ECU)of cars - grefee mold company

G l_u ei n g Exploring Transparent Plastic Laser Welding - Han's Laser
/<« AUMOVIO © AUMOVIO SE
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https://www.tortai-tech.com/electronic-potting/
https://www.grefeemold.com/industries-2/electronic-control-unit-ecuof-cars
https://www.hanslaserus.com/knowledge/exploring-transparent-plastic-laser-welding/

Remanufacturing challenges and solutions
Disassembly state of the art: TPMS R3 from circuits

Dismounting sequence

» Using
@ recyclable

+ ﬁ
— e ——
e mcan

@ « Components Legend for blocks ﬁ i i i

materials

(o g &
e,

reuse/exchange

38
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Remanufacturing challenges and solutions

Why disassembly is key to profitability?

> Removal of Back Cover and Ornamental Frame

Destruction of: Back Cover, Ornamental Frame

> Unscrewing of PCB

No components get destroyed

> Separation of Bonding Assy and Backlight
Assy

Destruction of: Display Panel, Backlight Assy

> Separation of Display Panel and Cover Glass

Destruction of: Cover Glass

4« AUMOVIO

Engineering
Solutions

© AUMOVIO SE

L

Dismantling of
structural parts

\

o0
[—|

3 LG
Dismantling
of PCB

Debonding

> Individual disassembly of Closing Assys

No components get destroyed

> Unscrewing of PCB

No components get destroyed

X

> Separation of Bonding Assy and Backlight
Assy

Destruction of: Display Panel, Backlight Assy

> Separation of Display Panel and Cover Glass

No components get destroyed

g\ue.

Aurelien Groussard

Internal
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Remanufacturing challenges and solutions

Why disassembly is key to profitability?

Product 1

Product 2

4« AUMOVIO

Engineering
Solutions

* Screws and index plates allow
displays to be removed one by one

*  Modular components

Scenario:

* Detachable glue for display closing ‘1

Post-Warranty

>

Four defect categories affecting main components:

Product 1

Scenario :
Post-\Warranty

Product 2

> Display Panel, Cover Glass, Main PCB, and Backlight Assembly

> Weighted average calculated

© AUMOVIO SE Aurelien Groussard
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Agenda

Overview of circular economy solutions
Remanufacturing, or how to retain value
Remanufacturing market in Automotive
Remanufacturing challenges and solutions

A first step towards a sustainable industry?
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A first step towards a sustainable industry?
Several initiatives to push towards European Union

Modular design approach enhance:

— Disassembly

— Remanufacturing

— Recycling if combined with single material
— Profitability

— Upgrade

Design recommandations proposal to europe by CEN CENELEC:
Draft CWA for comment: “Enabling Circular Economy Practices: Repair and

Recycling of PCBAs” - CEN-CENELEC

’\ AUMOVIO © AUMOVIO SE Aurelien Groussard November 24, 2025
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https://www.cencenelec.eu/news-events/news/2025/workshop/2025-08-22-pcbas/
https://www.cencenelec.eu/news-events/news/2025/workshop/2025-08-22-pcbas/

A first step towards a sustainable industry?
Human challenge

Partnership and networking foster circular economy development

The remanufacturer champion:

— Provides solutions with what is available
— ,As good As Nlew"“ is her/his moto

— Creativity and Experience

— Validates only what makes sense

'\ AUMOVIO © AUMOVIO SE Aurelien Groussard November 24, 2025
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A first step towards a sustainable industry?
First brick to mobility as a service

RENEWABLES @ ""'f‘l". 5 ©
|_.""":"-:_I = =

‘/\
| o —

VEH MANUFACTURER

e

MOBILITY SERVICE

FINITEMATERIALS

Remanufacturing brick

Article Linkedin: Accélérer la mise en place de l'économie circulaire dans l'électronique automobile

'\ AUMOVIO © AUMOVIO SE Aurelien Groussard November 24, 2025 44
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https://www.linkedin.com/posts/aur%C3%A9lien-groussard-b20a0339_circulareconomy-automotive-electronic-activity-7244643014793416704-WBn8?utm_source=social_share_send&utm_medium=member_desktop_web&rcm=ACoAAAgoYogBi6Wktm2TCnvEhpgRdc5MCYMTBV4

Thank you
for your participation.

Aurelien Groussard
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