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Synthesis by domain

Market of solutions to reduce braking dust emissions expected to strongly grow, 
supported by upcoming EU regulation – Likely potential for manufacturing in France

Source: Roland Berger

• In the context of the upcoming EU regulation 
on fine particle emissions, next-generation 
discs and pads, reducing up to 90% of 
emissions, should be implemented on a large 
part of light vehicles

• The braking recovery system, capturing and 
storing the dust, should be added to high-
emission vehicles (from C-segment) not able to 
meet the EU regulation target with the next-
generation discs and pads alone

• The consolidated market for both solutions is 
expected to reach EUR 6.3 bn by 2035 – next-
generation discs and pads should contribute to 
90% of this market

Market attractiveness

• Barriers to entry are overall high for next-
generation discs and pads as they require 
advanced chemical and mechanical expertise 
(in a high safety standards environment) 

• Dust recovery system technology (e.g., 
filtration, turbine) is more accessible and 
France has relevant industrial resources

• French OEMs should be early adopters and 
establish strong traction, especially for the 
recovery module where a large French player is 
positioned on the market to supply directly the 
solution

Market accessibility for 
French players

• The target footprint for the full next-generation 
braking system (including the recovery module) 
assembly should be made up of large regional 
plants in Europe, most of them extensions of 
existing Tier-1 plants

• In this context, additional capacity could be 
needed in France in existing plants (e.g., for 
new processes, for recovery module assembly)

• In addition, the dust recovery component could 
be supplied by French players and create up to 
c. 75 jobs within two to three sites producing c. 
100 k to 200 k units

Attractiveness for France

A Braking dust recovery systems – Overall assessment
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In the context of EU regulations, next-generation braking systems will be composed 
of new discs and pads, and potentially dust recovery systems

Source: Expert interviews, MANN+HUMMEL, Brembo, press review, Roland Berger

Braking dust limitation solutions overview

EU upcoming regulation

• More than half of fine particle 
emissions from vehicles come from 
brake system abrasion and contact 
between tires and road

• These particles have environmental
(e.g., plastic microparticles in the 
oceans) and health consequences
(e.g., air pollution)

• As a result, the European Commission
should instore a limitation of 
emissions in its new regulation1):

7
3

2023 2025 2035

25 - 30

Current emissions 
[mg/km]2)

1) Expected for the end of 2023 with implementation from 2025 or later 2) Average braking emissions of pads and discs

Limitation objectives 
[mg/km]

1 Market Attractiveness

Next-generation discs and pads

Performance

Examples of 
players

Braking pads and discs with new materials (e.g., carbon 
atoms and tungsten for higher melting point) to reduce 
corrosion and limit brake dust

Decrease of emissions by up to c. 80%-90%

Brembo Greentive
disc

Brembo Greenance
pad

Main braking dust limitation solutions

Manufacturing 
impact

Adaptation of R&D and manufacturing process to complex 
materials

Example of 
system

Braking dust recovery system 

Direct collection of the particles at the source with a 
capture mechanism (e.g., vacuum) and an embedded 
dust chamber (e.g., accessible during maintenance) 

Decrease of emissions by over c. 90%

Adaptation of the braking system manufacturing process 
to include the collection system

Central 
filter

Suction and 
filtration system

Adapted brake

Potential Main solution to be implemented for all vehicle segments 
to reduce emissions (except A-segment as it already has 
low emissions)

Solution to be added when next-generation discs and 
pads are not sufficient to meet EU regulations (mainly for 
high-emission vehicles from C-segment to F-segment)
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Next-generation braking system market should reach EUR 4.4 bn by 2028 – Disc and 
pad systems expected to be the main contributor of the market 

Market evolution and trends

Next-generation braking system1) market2) [EUR bn; 2023; 2028; 2035] Next-generation braking system market drivers

Positive impact Neutral impact Negative impact

Trends

0.0 0.0

2023

4.1

0.3

2028

5.7

0.6

2035

0.0

4.4

6.3+5% p.a.

Sustainability trends

EBIT EBIT usually around 12%

Source: Expert interviews, press review, Roland Berger

1) Including the next-generation braking system (disc, pad, caliper) and the recovery system 2) Aftermarket out of scope 3) Covering only the collector system to be added to a braking system 4) Indicative prices based on EU recommendations 

1 Market Attractiveness

Solutions under 
development, to be 
commercialized between 
2024 and 2025

Next generation disc and pad system (including caliper)

Braking dust recovery system add-on3)

n.a. 750 450

n.a. 250 150

Next-gen pads and 
discs price [EUR]4)

Dust recovery add-
on price [EUR]

• Penetration of next-gen. discs and pads depends on vehicle emissions 
(e.g., low for the A-segment, high for the E-segment)

• Dust recovery system can be required for high-emission vehicles in 
addition to next-gen. discs and pads, in order to meet EU targets

LV penetration rate

EU regulation • EU regulation is the main driver of the market as it sets 
mandatory maximum targets for braking dust emissions (e.g., 7 
mg/km in 2025)

• In addition, it should only be a first step towards more restrictive 
targets to be achieved after 2035 (i.e., 3 mg/km)

• OEMs are increasingly implementing sustainability actions to 
decarbonize the automotive industry

• One of the levers would be to reduce the impact of their new 
vehicles on environment (e.g., low carbon emissions, low particle 
emissions) – in this context, the penetration of braking dust 
limitation solutions should increase within new car vehicles

Technology pricing 
evolution

• Pricing is relatively high for next-generation braking discs and 
pads (i.e., 3 to 4 times more expensive than a classical braking 
system)

• Technology should mature in the long-run and volume increase 
should enable to reduce the cost of the solution (i.e., 50% cost 
reduction expected in the next 10 years)
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Value chain for disc and pad systems remains unchanged – The dust recovery 
module will be supplied to Tier-1 for assembly in the braking system

Value chain and focus on key players  

1 Market Attractiveness

Source: Expert interviews, press review, Roland Berger

Next-generation braking system value chain and main players1)

Raw materials prod. and subcomponents manuf.

Activities

IntegrationBraking system manufacturing

• Design of the full braking system
• Manufacturing of subcomponents (e.g., disc, caliper)
• Assembly of the system

• Integrating the braking system 
within the vehicle

• Manufacturing of subcomponents of the braking system, including 
braking pads

• Production of the raw materials

Players Pads and subcomponents (e.g., back plates)

Dust recovery systems2)

Licensing scheme3)

• Tier-1s adopt different positioning on the value chain:
– Brembo mainly manufactures in-house the full system 

(i.e., disc, caliper and pad)
– Some players focus more on manufacturing specific 

components (e.g., caliper for Bosch) and source the 
remaining

Frictions

OEMsTier-1Raw materials

• Valeo is positioned on the manufacturing of discs, pads, shoes and fitting kits, and hydraulic components, mainly for the aftermarket
Positioning of selected French players1)

French players

1) Not exhaustive 2) Module to be added to the braking system – assembly done by the Tier-1 3) Tallano sells licenses to industrial players, including Akwel, to manufacture the recovery system
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In the short term, opportunities for newcomers exist on the braking dust recovery 
system - Some uncertainty remains in the long term

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

• The product roadmap is well defined and should focus on 
the development of next-generation discs and pads and dust 
recovery systems - Mature technologies are expected for 
the start of the EU regulation target in 2025

• Electric vehicles emit fewer braking particles and benefit 
from regulatory advantage1) - with the increasing 
electrification of vehicles, uncertainly exists concerning the 
relevance of the solution even if regulation should be 
reinforced over time and OEMs should be keen to keep 
systems for sustainability issues

• Opportunity on next-generation discs and pads is strictly limited, as the market is 
consolidated with strong players positioned on the vehicle braking system

• However, for the braking dust recovery system, only two major players in Europe are 
currently developing a solution - in particular, a player with industrial knowledge in 
filters could have a role to play

Clear short-term 
roadmap but long-
term uncertainty

Opportunity on 
recovery system only

• Potential for technological differentiation is limited:
– A key differentiation criteria is the emission reduction 

performance enabled by the solution – but currently, most 
systems deliver satisfactory levels of reduction (e.g., c. 
80% to 90% decrease)

– However, players could still differentiate themselves by 
offering increasingly compact solutions

• Potential diversification applications
– Next-generation discs and pads: other road transportation like heavy duty trucks, 

motorcycles
– For the dust recovery system: other use cases requiring capture and filtration of 

particles, such as air filtration of the cockpit (but limited use case)

• Strong positive impact
– Braking dust limitation solutions enable to reduce the fine particle emissions and 

contribute to a better air quality

Limited 
technological 
differentiation

Low potential

Positive impact

1) The upcoming EU regulation is expected to weight emissions for electric and hybrid vehicles to promote their development

Source: Expert interviews, Roland Berger
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Despite high barriers to entry and investments, France could support the 
development of braking dust limitation solutions with local talents and OEMs

Market accessibility – Assessment 

2 Market Accessibility

Technical barriers to entry

Manufacturing CAPEX Traction from French OEMs

Availability of the necessary skills

• Overall high barriers to entry:
– Next-generation discs and pads require high expertise in chemical 

and mechanical engineering (e.g., R&D and manufacturing) and 
must comply with highest standards of safety as the braking 
system is essential

– Dust recovery systems need a strong knowledge in the 
manufacturing of filtration and plastic systems Significant

barriers

• France benefits from resources
– Related to braking systems (disc, pad, caliper) based on existing 

players expertise (e.g., Valeo)
– For the braking dust recovery system with a strong local player and 

experienced suppliers for the subcomponents (e.g., turbine)
Relevant 
resources

• For the braking system, the CAPEX required to update the 
manufacturing process (e.g., surface coating equipment) for next-
generation discs and pads is between c. EUR 5 m to EUR 10 m

• For the braking dust recovery system, the CAPEX required is 
between c. EUR 10 m to EUR 15 m for one production line

EUR 10 m to EUR 
15 m for the 

recovery system

• Braking dust limitation solutions adoption is mainly driven by EU 
regulation and the willingness of OEMs to limit their environmental 
impact

• French OEMs should be early adopters, as a strong French player is 
positioned on the market to supply the solution

Significant 
traction

Source: Expert interviews, Roland Berger
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The next-generation braking system, including the dust recovery module, should be 
assembled in large Tier-1 regional plants

Attractiveness for France – Industrial set-up

3 Attractiveness for France

• Very large players such as Brembo and Continental are expected to keep strong 
leading positions – to manufacture next-generation braking systems, they should:
– Essentially transform and expand existing large manufacturing plants (e.g., new 

processes for next-generation pads, assembly line for the recovery system)
– Build new plants if additional production capacity is required

• Plants will mostly address the European market as the local demand will skyrocket 
with the upcoming EU regulation

Plants – location & cost structure1)

Rationale

• Target footprint for next generation braking system (including the dust recovery 
module) is expected to be large regional plants in Europe

• Plants will address mostly the European market

Target manufacturing footprint

Footprint of players – not exhaustive

60%

15%

10%

10%

5%

2023

Labor cost

Energy

R&D

Raw materials

Equipment amortization

• Brembo has several plants in Europe for braking system production:
– Plants for disc brakes are in Poland and Italy
– Plants for brake pads are in Denmark and Italy
– Plants for brake calipers are in Poland, Czech Republic and Italy

• Some players have plants in France, such as Chassis Brakes 
International in Angers

R&D

Manufacturing

Source: Expert interviews, Roland Berger

1) Projected cost structure including the next generation discs and pads system and the dust recovery module
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Potential

France could play a strong role in supplying the dust recovery module to braking 
system Tier-1s

Attractiveness for France – Materials and upstream impact

Source: Expert interviews, Roland Berger

Breakdown of raw materials

3 Attractiveness for France

~55%

~40%

~5%

2023

Raw materials

Dust recovery module

Small subcomponents

1) To what extent the materials are sourced in France 2) Cost advantage including transportation but excluding taxes

Potential sourcing in France1)

• Small subcomponents of the braking system (e.g., spring retainers, actuators)
– Mainly sourced in Europe based on the experienced local network (e.g., Brembo sources the main part of its small 

subcomponents in Italy as its network is already established with trustworthy suppliers)
– Sometimes sourced in Asia, especially for actuators

• Raw materials
– Mainly sourced in Europe to reduce transportation costs (e.g., Brembo has a network of suppliers in Europe to source metal 

for its brake discs)

• Dust recovery module
– Can be sourced in France:

- Multiple suppliers with the knowledge required for the manufacturing (e.g., plastic housing and turbine production) are in 
France

- The module does not travel well and needs to be close to braking system manufacturing plants for assembly

Low souring potentialHigh sourcing potential



10

The main impact on employment is expected to be in the braking dust recovery 
system manufacturing, with a potential for around 500 new jobs in Europe

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

3 Attractiveness for France

Support to resilience of French economy

Impact on Trade Balance

Skill Level Assessment

• Positive impact on the trade balance:
– The main part of the production capacity of France should be dedicated to French OEMs
– In parallel, strong potential to export to other EU countries if production capacity is large enough

• Assembly of braking systems is quite difficult as there are high testing and validation requirements (highly 
sensitive function)

• In parallel, advanced R&D capabilities are likely to be required in mechanical, chemical and filtration

Not critical

Important impact

Advanced skills 
development

c. 500

2023-2035
c. 75

2023-2035

Hypotheses:
• c. 80% market share for EU manufacturing plants in 2035
• Based on the assembly process complexity, around 15 FTEs should 

be required for a plant producing c. 100 k units
• For France, two to three potential new plants producing c. 100 k to 

200 k units 

Revenue generated per FTE is estimated to be around c. EUR 1 m

Direct Employment for the recovery system manuf.1) [# FTEs]

c. 0
2023

c. 500

2035

Job creation between 2023 
and 2035 [#FTEs]

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

1) Job creation estimation for the opportunity is focused on the dust recovery system as the next generation discs and pads are expected to be manufactured mainly by current discs and pads FTEs

• Next-generation discs and pads, as well as the dust recovery system are not critical for French sovereignty

Source: Expert interviews, Roland Berger
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