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Synthesis by domain

Electrification and growing vehicle complexity, esp. on electronics, drive the 
transformation of remanufacturing – Opportunities exist for new players

Source: Roland Berger

• Traditional (ICE) remanufacturing is a highly 
mature market with a strong ecosystem 
consisting of a mix of OEM, Tier 1 and 
independent players

• Electrification and growing complexity 
transform the segment and provide significant 
opportunities for new business

• Strongly positive environmental contribution -
Up to 85% less emissions for remanufactured 
parts vis-à-vis newly made

Market attractiveness

• Remanufacturing is set to be a European 
business – Supply chains can be geographically 
spread as just in time is not required & pieces 
have high value

• New segments (electronics/ BEV powertrain) 
emerge, providing a significant window of 
opportunity for new players

• Remanufacturing is highly labor intensive, and 
requires significant expertise – New segments 
require strong testing and reverse engineering 
capabilities 

• French OEMs are vertically integrating into 
remanufacturing

Market accessibility for 
French players

• Remanufacturing retains key manufacturing 
skills in France (mainly assembly/ mechanics/ 
electronics)

• Attracting remanufacturing sites to France will 
positively impact the trade balance, as single 
plants service European demand – However, 
limited overall volumes expected

• Limited impact on French resilience, a wide 
range of EU players active in the segment –
Limited risk for disruption

Attractiveness for France

A Remanufacturing– Overall assessment
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• Remanufacturing – Industrial process 
to return used product to at least 
original performance – is a key circular 
economy & sustainability enabler:
– Remanufactured components emit up 

to 85% less than original parts, ~490 
kt CO2eq p.a. avoided in last 5 years

• Regulation (ELV4) directive), 
electronics & BEVs are transforming the 
segment from traditional ICE powertrain 
reman towards new components
– Peak demand for ICE powertrain 

remanufacturing is expected in 2030-
2035, followed by a sharp decline

• Today, mainly 27 components are 
remanufacture - typically, manufacturer 
is also remanufacturer, as specific 
component knowhow is required

• New capacity will be built in Europe –
Plants set to service international area

Remanufacturing is reshaped by electrification, growing sustainability interest and 
the rise of electronics – New capacity in development across Europe

Remanufacturing segments, players types and key trends

Source: ACEA, ERN, Roland Berger

Remanufacturing main characteristics

1 Market Attractiveness

Emerging segments – Focus of this document

ICE powertrain Non-powertrain (incl. brakes)ElectronicsBEV powertrain 
Key 
components

Starter/ alternator/ engine/ 
driveshaft/ injection comp./ 
gearbox, clutch & transmission/ 
turbocharger

Brake calipers/ hydraulic pump/ 
steering/ small motors & pulleys/ 
AC compressor  

IVI3)/ 42-Volt systems/ logic ECUs/ 
power electronics (PCBs/ power 
modules/…) 

E-motor/ battery pack/ controller/ 
E-transmission

Key players OEM (engine), Tier 1 (gearbox/ 
clutch) and IAM remanufacturers

IAM remanufacturers (brake 
calipers), Tier 1s (AC compressor)

Tier 1s and IAM reman OEM, Tier 1, IAM1) reman

EU parts 
volume ['21]

17.8 mn units, incl. 13 mn diesel 
injectors, starters & alternators 3.9 mn units, +50% brake calipers300-350k unitsLimited2)

Trends Eventually eliminated due 
to electrification

Stable, headwind for some 
segments (e.g., brakes)

Strong expansion, although 
technical barriers exist

Key emerging 
remanufacturing segment

1) Independent aftermarket; 2) Recent vehicles, low volumes on the road but set to increase rapidly with growing BEV volumes; 3) In-vehicle infotainment; 4) End of life vehicle

Maturity High: mature segment with strong 
industrial tissue

High: mature segment, significant 
independent aftermarket presence

Medium: Emerging segment with 
specialized players establishing

Low: Very limited activity, but 
strong growth expected 

Evolution: NeutralIncrease Decrease
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Powertrain electrification presents a strong headwind to traditional remanufacturing 
– Fewer BEV components vis-à-vis ICE, and less suitable for remanufacturing

(Potential) component for remanufacturing

(Likely) not a component for remanufacturing

1 Market Attractiveness

Source: Burnham et al. (2021), ERN, Roland Berger 

Powertrain remanufacturing – Electrification impact

• Overall spare parts spend per BEV ~25% 
lower than for ICE vehicles (EUR -91):
– Lower exposure to wear & tear (esp. for 

braking systems)
– Lower system complexity and fewer 

components (up to 7x less) reduces 
need for repair

• Reduced remanufacturing use cases, as 
drivetrain components hold lower value 
– Engine/ injector/ turbo parts were well 

suited to remanufacturing due to 
mechanical complexity

• For BEV reman, key technical challenges
still need to be overcome:
– Disassembly, improved design for 

remanufacturing required (e.g., 
irreversible joining of battery 
components)

– Standardization of remanufacturing 
processes (e.g., stator windings 
replacement)

Key hurdles

Vehicle front

Drive train components ICE2)

AC-
Com

12V
bat.

Star-
ter

Injec
sys.

ECU

Turbo

Transmission

Gasoline engine

Thermal cooling

Vehicle front

Drive train components BEV3)

12V
bat.

Electric
motor

Char-
ger

Transmission

Controller

Thermal cooling

184

-91

Total parts 
cost (ex. tires)

-81

Crash parts, 
electronics & 
accessories1)

Non-drivetrain Drivetrain

-10

365 161

20

Annual parts maintenance cost per vehicle BEV vs ICE powertrain [EUR, 2022]

-25% -50% -50% Stable

Traditional reman use cases

1) Electronics maintenance set to increase longer term; 2) Other drivetrain components not relevant for remanufacturing (e.g., exhaust, fuel tank, etc); 3) battery pack also relevant for reman

Powertrain remanufacturing potential

BEV

ICE baseline
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Although traditional remanufacturing is set to decline, electrification & electronics 
unlock new opportunities – Specialized players set to emerge for electronics

Market evolution and trends

BEV drivetrain & electronics reman. market size evolution [EU; EUR mn; 2023-2035] BEV drivetrain & electronics remanufacturing market drivers

Source: Roland Berger

Positive impact Neutral impact Negative impact

1 Market Attractiveness

2028

0.490.02
0.30

2023

0.78
0.10

0.40

2035

0.32
0.59

1.17

+13% p.a.

+11% p.a.

EBIT

BEV car fleet ~2 mn ~25 mn ~105 mn

Elec. per vehicle1) 1.2 1.8 2.6

Medium (~8-12%) driven by significant technical complexity

1) Remanufacture captures ~1-3% (2023 vs 2035) of electronics spare parts market, ~35-40% of BEV powertrain spare parts market anticipated

Trends

Sustainability 
regulation

• (France) obligation for repair shops to quote both virgin and 
remanufactured parts since 2018 – Strong demand boost

• EU ELV directive stimulating remanufacturing as means to 
reduce emissions (although reman not explicitly codified)

Increasing 
complexity

• Remanufacturing of BEV components is more complex –
significant testing expertise required

• Rising software integration makes reverse engineering 
harder for independent reman players - Tier 1s and OEMs 
aim to capitalize on existing knowhow (& strong relationship)

"[…] Access to OEM software is a huge problem"  
– Independent remanufacturer

Fleet electrification • Regulation (ICE bans) driving transformation in 
remanufacturing, as ~80% of reman was ICE part related

• Less remanufacturing use cases in BEV powertrain, but new 
opportunities arise (incl. e-motor/ inverter)

Market evolution for BEV drivetrain remanufacturing (E-motor/ battery pack/ controller/ e-transmission) 
and electronics

LV car fleet ~256 mn ~275 mn ~300 mn

Pwt. per vehicle1) 3.6 3.8 4.1

BEV powertrain Electronics
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Highly mature remanufacturing ecosystem undergoing deep transformation across 
the value chain – Electrification and complexity are key drivers 

Value chain and focus on key players  

Remanufacturing value chain and main players1)

Source: Roland Berger

French players

Market structure

1 Market Attractiveness

• French remanufacturing ecosystem is well-developed (~5,300 FTE, EUR 750 mn turnover in 2018) with a mix of OEMs, Tier 1 and independent 
– Expertise in traditional remanufacturing with expertise across key segments (brake calipers/ engine/ injectors/ turbo chargers/…)
– Industry association (France auto reman) recently established

Components flow Activity evolution: NeutralIncrease DecreaseXX% : 2020 reman market share

• Remanufacturing ecosystem is well 
established, but set to transform due to 
electrification and growing component 
complexity
– Independent remanufacturing

increasingly struggles to reverse-engineer 
software enabled components –
Consolidation ongoing

– Tier 1s expected to undertake more 
contracting work, leveraging know-how 
and strong relationships with OEMs 

• Core sourcing (component to be 
remanufactured) is a key driver of 
competitiveness
– OEMs increasingly enter reman for 

sustainability purposes or aftermarket 
business development – Own core supply

– Wholesalers consolidate and move into 
the space, holding easy access to cores

– Core brokers under pressure as 
remanufacturers vertically integrate, 
bypassing the traditional model

User

Repair
workshop

Core
broker

Parts 
wholesaler

Remanufacturer2)

Independent

Component supplier

Independent components
supplier

Tier 1

OEM

48%

38%

14%

Dismantler
Highly local 
market

Highly local 
market

1) Non-exhaustive selection of players; 2) Remanufacturing as share of player revenue at 31% for independent players, 1.5% for Tier 1s and 0.6% for OEMs 
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Electrification and growing complexity drive uncertainty in remanufacturing –
However, some opportunities for differentiation & key entry opportunities

Source: Roland Berger

Clear product roadmap

Potential for diversification outside Automotive

Environmental contribution

Potential for technological differentiation

1 Market Attractiveness

Market attractiveness – Other criteria

Window of opportunity for a newcomer

• Significant window of opportunity for a newcomer, as much untapped potential remains 
in BEV powertrain remanufacturing and electronics:
– Sustainability considerations drive interest in electronics and BEV drivetrain 

remanufacturing – However, significant technical expertise required (testing)

• Significant uncertainties in product roadmap:
– Core remanufacturing components (ICE powertrain) set to 

disappear due to ICE bans (peak demand by 2035)
– Clear shift towards more complex parts1), incl. BEV 

powertrain and electronics
– Competition from importer low-cost virgin parts likely to 

increase (e.g., for starters/ alternators)
– Speed of tech innovation (e.g., in engines) increasing, 

necessitating stronger reverse engineering & retooling

• Medium potential for technological differentiation:
– Significant expertise required for remanufacturing (often 

original manufacturer that remanufactures due to knowhow 
entry barrier)

– Testing infrastructure required for BEV/ electronics 
remanufacturing is a key enabler of differentiation –
Significant investment required

• Strongly positive environmental contribution:
– Remanufactured components emit up to 85% less carbon than virgin components 

across each remanufacturing category

• Limited potential for diversification towards CVs or other segments: 
– Commercial vehicle remanufacturing is highly internalized by OEMs (stronger 

proportion of parts internalized)
– Strong technical barriers to accessing other segments as remanufacturing generally 

requires strong manufacturing expertise

1) Complexity per se is not blocking, rather lack of access to technical specifications

Significant 
uncertainties

Medium 
differentiation

Significant 
window

Significant 
positive contrib.

Limited potential
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French OEMs decisively enter the remanufacturing market – Necessary skills are 
available in France, while testing & complexity form medium barriers to entry

Source: Roland Berger

Market accessibility – Assessment 

2 Market Accessibility

Technical barriers to entry

Manufacturing CAPEX Traction from French OEMs

Availability of the necessary skills

• Medium technical barriers to entry to BEV powertrain & electronics 
reman as specific process and testing expertise required:
– Remanufacturing requires in depth knowledge of components –

often original producers are well positioned
– Independent remanufacturers increasingly require strong 

investments to reverse engineer products, especially given growing 
pervasiveness of software

• Necessary skills are available in France, but in high demand:
– Highly labor-intensive process with mostly blue-collar work
– Specific expertise in assembly/ reverse engineering/ machining 

required, present in France but in high demand

• French OEMs are leaders in remanufacturing, driven by ambitious 
goals for the automotive aftermarket:
– Renault established significant remanufacturing capacity in France 

(Flins), servicing the bulk of their EU remanufacturing needs
– Stellantis establishing remanufacturing capacity in Italy, aimed 

primarily at ICE drivetrain components, although other product 
categories also considered

Medium
barriers Skills available

LeadingEUR 60-80 mn

• EUR ~60-80 mn CAPEX for high tech remanufacturing facility (~20 
plants expected in Europe for electronics & BEV powertrain reman)
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Target manufacturing footprint

Rationale

1-2 plants per key player sufficient to service pan-European demand – Slower and 
geographically spread supply chains possible as just in time not required

Attractiveness for France – Industrial set-up

Plants – location & cost structure  

Source: Roland Berger

70%

15%

10%

5%

2021

Footprint of key players

3 Attractiveness for France

Energy Direct labor cost Equipment amortization Raw materials (core/ subcomponents)

• Pan-European market with 1-2 sites per major player expected, potential for 
establishment in France:
– Not just in time/sequence process, with less emphasis on logistical 

excellence required
– Limited core supply translating into low need for capacity – Players typically 

service EU market with 1-2 factories in established reman segments

• Remanufactured components often used in repairs – Just in time/ sequence not 
required:
– Repairers switch out damaged part for previously remanufactured counterpart and 

hold significant stock
• Cost structure dominated by raw materials (core & spare components) and labor:

– Single plants servicing full EU market realistic, as logistics costs remain important, 
but not dominating

– Labor cost is an essential concern when choosing locations

• Players have geographically spread footprint 
• Logistics drives limited share of cost:

– IAM players have differing strategies – Nearshoring 
production to Northern Africa or lower cost EU countries 
as well as players with exclusive presence in high-cost 
countries

– OEMs are increasingly entering the segment – Typically 
one remanufacturing location to service demand
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Remanufacturing can help support French resilience and trade balance – Process 
leverages deep component knowhow, providing boon to French skills 

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

Source: Roland Berger

3 Attractiveness for France

Support to resilience of French economy

Impact on Trade Balance

Skill Level Assessment

• Highly blue-collar oriented assembly skills – Room for R&D and innovation impact:
– Remanufacturing requires strong knowhow of treated components, requiring significant reverse engineering, 

in turn building up technical knowhow in the ecosystem
– The process is highly labor intensive, and provides significant blue-collar employment

• Slightly positive impact on trade balance:
– Remanufacturing capacity set to service pan-European demand, establishment of remanufacturing capacity 

in France could have significant positive impact on trade balance

• Low contribution, slightly reduce dependency on raw materials imports:
– Remanufactured parts boost circularity and help close the raw materials loop, reducing dependency on raw 

materials often sourced abroad
Low contribution

Slightly positive 
impact

Strong skill 
development

Hypotheses:
• European market – limited transcontinental trade expected

Revenue generated per FTE is estimated to be around c. 380,000

c. 1,000

2023

c. 2,600

2035

Job creation between 2023 
and 2035 [#FTEs]

Jobs in 2023 and in 2035 
in Europe [#FTEs]

Direct employment electronics/ BEV powertrain [# FTEs]

c. 1,600

2023-2035
c. 160

2023-2035
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