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Synthesis by domain

Gearbox assembly has a significant role among e-motor components, in particular as 
part of a strategy to bring the full e-motor assembly line back to France

Source: Roland Berger

• E-gearbox is a key component of an e-motor –
Increasing market, mainly driven by Battery 
Electric Vehicles (BEV) penetration

• Competitive market in the e-gearbox assembly 
as it dominated by large tier-1 suppliers who 
integrate the e-gearbox into the e-motor to 
eventually sell the engine drive unit to OEMs

• Strong potential for technology differentiation 
through: 

– gear design to improve overall performance

– manufacturing techniques: additive or 
precision machining 

– smart gearbox: adjust gear ratios in real-time

Market attractiveness

• E-gearbox is primarily a sub-components 
assembly business with robust demand from 
French OEMs due to its critical role in e-
motors, and the fact that there are vehicle 
assembly lines in France

• Technical and Capex barriers are relatively high 
especially for small players – more than 3/4 of 
the market is divided between 4 major players 

Market accessibility for 
French players

• Attractiveness for France mainly lies in the 
potential to bring back the entire assembly of 
the e-drive train, not just the e-gearbox

• A factory could be set up in France, supplying 
regional demand, particularly with the increase 
in production needed to keep pace with the rise 
in electric vehicle production rates, leading to 
the creation of around a hundred jobs

Attractiveness for France
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E-gearbox is a key component of an e-motor – assembled from several part types, 
from gears to sensors, usually integrated by Tier 1 suppliers

E-gearbox components

Source: Expert interviews, press review, Roland Berger

E-gearbox main characteristics

• The gearbox is a highly mechanical and cost-
sensitive product, and requires designs that 
can sustain high electrical current values and 
RPM1) values transferred from the eMotor:
– Average ICE: 6,000~7,000 RPM
– Average eMotor: 20,000 RPM

• Trend for integration of Electric Drive Units 
(EDUs) within single housing, to reduce costs 
and weight, covering: 
– Gearbox
– eMotor active components (rotor and stator)
– Potentially the inverter

• The e-gearbox business is mainly made of an 
assembly process

1 Reduction gears Gears reducing the high 
rotational speeds of the 
engine and converting them 
to a usable, slower speed 
that the tires can interpret and 
safely use

2 Shift sensors
Sensors detecting the 
position of the gear, such as 
first or second, and sending 
the data as electric signal to 
the ECU

3 Shift actuators
Electromechanical devices to 
change the gears without 
any other external physical 
intervention

1

2
3

1) Revolution Per Minute: describes the rate at which the rotor is revolving, which is the number of times the rotor shaft completes a full rotation each minute

1 Market Attractiveness
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E-gearbox market growing at 16% p.a. driven by both electric vehicles penetration 
and volume as well as increasing electronic content  

E-gearbox - Market evolution and trends

E-gearbox European market size evolution [EUR bn; 2022; 2028; 2035] E-gearbox market drivers

Source: Roland Berger

Positive impact Neutral impact Negative impact

Trends

1 Market Attractiveness

Penetration rate

EBIT

Price range 
[EUR]

49 % 97 % 99 %

160-200 150-190 140-180

Medium1) – Between 8% and 10% depending on players, mostly 
driven by the raw materials and sub-components prices and location

1) Low : EBIT below 5% of revenue ; Medium : EBIT between 5% and 10% of revenue ; High : EBIT above 10% of revenue

Electric Vehicle (EV) 
adoption

EVs rely on electric motors, which require e-gearboxes to 
continuously vary the ratio while driving to achieve the best 
motor performance in relation to power and torque. As the 
demand for electric vehicles continues to rise, so does the 
need for e-gearboxes

Increasing electronic 
content in gearboxes

Incorporation of advanced electronic components within the 
gearbox, including shift sensors and actuators to enhance vehicle 
performance, thus introducing a higher level of complexity to 
the electronics system and driving up prices 

2.5

2023 2028 2035

0.4

1.5
+28% p.a.

+16% p.a.

OEM pricing pressure OEMs push for E-gearbox (and full Electric Drive Unit) price 
reductions, as the all system gets commoditized 
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Tier-1 suppliers integrate and assemble gearboxes into the e-motor, managing the 
entire process in-house while procuring components from tier-2 suppliers

E-gearbox assembly value chain

E-gearbox value chain and main players 

Source: Expert interviews, Roland Berger

French players

Market segmentation e-gearbox assembly [Europe; 2021]

Gearbox Components

Aluminum Casing

Electronic

Gears

e-Motor X-EV

Tier-1

OEMsTier-1Tier-2

15-20%

15-20%

~15%

20-30%

20-30%

2021

Other

Magna

Valeo

Bosch

ZF

100%

1 Market Attractiveness

OEMs

Integrated OEMs
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OEMs source e-propulsion components differently: from standalone components to 
an integrated EDU, a 3-in-1 system

Source: Roland Berger

Value chain participation models

Fuse box

Stator

Cooling 

Reduction gears

Shift actuator

eMotor

Gearbox

Power electronics (Inverter) 

Power inverter

Rotor

Shift sensor

Component SystemSubsystems

2-in-1 system

3-in-1 system

1 Market Attractiveness
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Electric Drive Unit (EDU) trends toward integrated system as opposed to modules

In general, EDUs trend from modular systems to integrated systems – Exception 
may be for off-the-shelf product families

From Modular Electric Drive Unit (EDU)… 

• A modular EDU is a system where the critical sub-system components 
all have their own housing and the system is integrated in a "bolt-on" 
type fashion

To integrated Electric Drive Unit (EDU) 

• An integrated or a partial integrated EDU is a system where the 
gearbox, the eMotor active components (rotor and stator), and 
potentially the inverter components share a housing to optimized 
packaging

Pros

Cons

• Allows for an easier family of off-the shelf products due to ability to switch 
out any of the critical sub-systems without significant system modifications

• Allows for easier integration of system for the Tier 1 integrator and 
increased specialization across Tier 2s

• Increased cost due to additional housing 
material and bearings

• Increased weight due additional materials

Pros

Cons

• Optimized packaging results in housing material and bearing savings 
resulting in a lower cost

• Reduced weight 
• Cooling systems designed specifically for custom components
• Lower tooling costs 

• Less flexibility for a family approach
• Higher complexity of assembly and 

integration for Tier 1 integrator

1 Market Attractiveness

Source: Expert interviews, press review, company websites, Roland Berger

OEMs tend to prefer this option as it is 
simpler and less costly to produce
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Despite a clear product roadmap and significant potential for differentiation, entering 
the market has become challenging due to the growing integration of e-motors

Source: Expert interviews, press review, company websites, 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

• Limited product risk as the main steps of the roadmaps are:
– the integration of the reduction gears within the electric 

motor itself, as it offers packaging benefits by reducing the 
size and complexity of the overall powertrain

– the increased incorporation of smart technologies, such as 
sensors and advanced control algorithms, enhancing the 
functionality of reduction gears

• Contribution to energy transition and electrification of sales a key component of the 
electric drivetrain

• Potential for technology differentiation with:
– Gear design: focusing on developing innovative gear 

designs that optimize efficiency, reduce noise, and improve 
overall performance

– Advanced manufacturing techniques: additive manufacturing 
(3D printing) or precision machining enabling complex 
geometries thus more precise and efficient reduction gears

– Smart gearbox: continuously monitor driving conditions and 
adjust gear ratios in real-time to optimize efficiency and 
provide a seamless driving experience

• Low accessibility for gearbox manufacturing and assembly as it requires:
– Specialized engineering knowledge in gear design, materials, and manufacturing 

processes as well as in final assembly and testing
– Significant investment in research and development to design and optimize reduction 

gears
– Well-established relationships with OEMs

• Reduction gear manufacturers have potential opportunities for diversification outside the 
automotive industry as it is used in various other industrial such as robotics, 
machinery, construction equipment, and renewable energy systems

Well defined 
roadmap

Potential for 
technology 

differentiation Contribution to 
energy transition

High potential

Very limited
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E-gearbox is primarily a sub-components assembly business with robust demand from 
OEMs due to its critical role in e-drivetrains but technical barriers are high

Source: Expert interviews, press review, Roland Berger

Market accessibility – Assessment 

2 Market Accessibility

Technical barriers to entry

Manufacturing CAPEX Traction from French OEMs

Availability of the necessary skills

• Technical barriers to entry are high overall as they include:
– specialized knowledge and expertise in complete gearbox design 

with a deep understanding of gear geometry, tooth profiles, 
lubrication systems, electronics etc.

– Assembly capabilities: precision processes and quality control 
systems are key

• French OEMs are in line with the rapid electrification of the EU market 
and still determined to bring production closer to their assembly 
lines, in particular for gearboxes and electric driving units 
(components that are large and heavy, making them difficult to 
transport from the other side of the world)

• The primary skill requirement for e-gearbox manufacturing/assembly is 
having assembly and testing capacities, which are readily available in 
the French market

• When it comes to sub-components, there are players in France with 
the necessary skills, not only in R&D but also, and above all, in 
manufacturing

EUR 30-40 
millions

Limited 
technical 
barriers

Skills available 
in France 

On par

• An automated line for e-gearbox assembly costs EUR c.30-40m
• Costs are generally pooled across a larger set of assembly lines for 

the full electric driving unit including both the e-motor and inverter
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E-gearbox assembly is likely to be organized in a small number of large plants with 
the rest of the e-motor – France can be a suitable location

Attractiveness for France – Industrial set-up

Plants – location & cost structure  

Source: Experts interviews, companies websites, Roland Berger

Footprint of key players [2023; Powertrain plants]

3 Attractiveness for France

10%

7%
5%

Raw Materials

Energy
2%

70-80%

2020

Labour cost

Equipment
Amortization

R&D

100%

• Raw materials encompass most of the cost structure as it is mainly 
an assembly business 

• R&D will become essential to face technological competition and 
the race for more integration 

• Labor cost will decrease over time and become even lower 
because of the automation of the manufacturing process

Rationale

• Target footprint for E-gearbox assembly is expected to be 
several large plants located across Europe – mainly the 
existing one (for complete Electric Driving Unit) with some 
additional capacity, addressing regional markets

Target manufacturing footprint
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Foundry parts, for both casing and gears, account for over 50% of the value of the 
e-gearbox – a field in which France has a real "know-how" and capacities

Attractiveness for France – Materials and upstream impact

Source: Expert interviews, Roland Berger

Breakdown of raw materials

3 Attractiveness for France

20%

20%

Shift actuators

Gears30-40%

20-30%

100%

Casing

Key components

Shift sensors

1) To what extent the materials are sourced in France

• Sensors and actuators are small components that are predominantly manufactured in 
low-cost countries, particularly in Asia, due to their simplicity and ease of transport

• Shared characteristics as foundry parts, where France possesses "know-how" and 
manufacturing capacity

• Additionally, both components are bulky and heavy involving challenges in terms of 
transportation

Potential

Potential sourcing in France1)
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2023-2035

c. 750

2023-2035
c. 150

E-gearbox is an attractive opportunity for France as it would greatly contribute to 
repositioning the entire e-motor assembly in the country

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

Source: Expert interviews, Roland Berger

3 Attractiveness for France

Support to resilience of French economy

Impact on Trade Balance

Skill Level Assessment

• It represents an important element of the electric drive unit (EDU), essential for establishing a global and 
robust ecosystem to support France's BEV (Battery Electric Vehicle) strategy, especially if pooled with full 
Electric Drive Unit assembly

• Given the presence of multiple vehicle production lines in France, the demand for gearboxes holds great 
significance

• As they can either be domestically manufactured or imported, establishing production capacity within France 
would have a favorable effect on the country's balance of trade

• 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 

Good support

Positive impact

Limited skill level

Hypotheses:
• c. 80% market share for EU e-gearbox manufacturers in 2035
• For a plant : c. [100-200] FTEs including machine management, 

testing and quality control

Revenue generated per FTE is estimated to be around c. EUR ~2.5 m

2035

c. 250

2023

c. 1,000

Job creation between 2023 
and 2035 [#FTEs]

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

Direct Employment & Other related benefits
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