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Synthesis by domain

Inverter market is already structured but growing demand could create new 
opportunities for component manufacturers

Source: Roland Berger

• Inverter assembly is a highly attractive market, 
driven by the electrification of European vehicle 
sales, with high product value

• Various players intervene along the value chain, 
from OEMs and Tier1s down to manufacturers 
of power modules (key component in terms of 
final value add), with various integration levels

• Tier 1s remain market leaders, but face greater 
competition from all players, esp. JVs created 
by OEMs

Market attractiveness

• Market of inverter assembly itself likely to 
remain dominated by large Tier1s and OEMs or 
their JVs, due to system complexity and need 
for proximity with OEMs

• More potential for sub-components suppliers 
as necessary production volumes increase 
significantly

Market accessibility for 
French players

• Limited number of assembly plants to be active 
in Europe for inverter assembly due to 
relatively low number of potential suppliers and 
high production volumes per plants

• Yet, high automation levels makes France an 
attractive place for inverter assembly, with 
proximity to vehicle assembly lines

• Moreover, France could play greater a role in 
the sourcing of raw material components, esp. 
on electronics (typically the power module) if 
the sector keeps developing

Attractiveness for France
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Inverter assembly requires multiple components to convert DC into AC current for 
the e-motor, with a large share of the value relying on electronics components

Inverter main characteristics

Source: expert interview, Research Gate, Infineon,  Roland Berger

1) 1 – cast metal housing ; 3 – driver board ;  4 – wire harness ; 5 – current sensor ; 9 – HV connectors ; 10 – EMC / EMI cores ; 11 – cooling system ;  2) Includes EMC filter and capacitors ; 3) Insulated Gate Bipolar Transistor, assuming 
temperature sensor integrated

Inverter components1)
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• The inverter plays a key role in the e-motor 
system: 

– directly linked to the motor housing 

– converting DC power frequency from the 
electrical supply into AC power in the motor

• Regarding Electric Drive Units (EDUs), shift 
from modular systems to greater integrated:

– Inverter could share a housing with the 
eMotor active components (not the focus of 
this presentation)

– Potential for system integration with cooling 
system as well as other components

• The inverter business relies on assembly of 
numerous subcomponents 

• Pricing strongly evolving: 

– Potential price reduction possible from cost 
optimization related to system integration: 
lower packaging volume and weight

– New technologies could offset the price 
decrease to some extent – such as SiC and 
wide-band gap development 
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• Conducting, 
storing and 
releasing high 
DC current

• Monitoring 
processes

• Converting DC 
input subassembly 
power to triphasic 
AC power

• Conducting high 
AC current

Zoom on key components

• DC busbars
• EMC filters
• Capacitors (6-

10)

• Transistors (6)
• Diodes (6)

• Transversal 
copper bars

• Current sensors

• Micro 
controller

• CAN 
transceivers
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1 Market Attractiveness
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Market of inverters expected to grow at 9% p.a. by 2035, pulled by electrification of 
sales despite overall price reduction from product optimization and competitiveness

Market evolution and trends

Inverter – European market size evolution [EUR bn; 2022; 2028; 2035] Inverter market drivers

Source: Roland Berger

Positive impact Neutral impact Negative impact

1 Market Attractiveness

20282023 2035

4.0

8.5

10.8

+16%

+9%

Penetration rate1)

EBIT

Price range

Medium (~10%): the assembly cost is mainly driven by the raw 
materials and components and the competition is not very intensive

1) Light vehicle BEV and xHEVs produced in Europe versus total light vehicle production in Europe 

EUR 200-900 EUR 175-800 EUR 125-700

Trends
Sales electrification • Booming EV market in Europe due to :

– state incentives and subventions
– stricter restrictions for ICEs (European ICE ban in 2035)

• Going with a greater need of xEV specific components and 
more precisely inverters since it is a key components for e-
motors current frequency – small component but strong 
growth expected for key players

Price reduction from 
increased global 
competition and 
system integration

• System integration and technological optimization (e.g. 
cooling system integration) will lead to cost savings (10-15% 
at the scale of the EDU)
– As EV volumes increase and suppliers move down the 

learning curve : high potential for cost reduction and 
prices will keep declining

– However, this is offset by growing volumes of EVs in 
Europe and globally

Price increase from 
greater technological 
content 

• Price decrease is balanced by new technology development 
(e.g. SiC, wide-band gap development…) :
– leading to a price increase related to product new 

technological potential

49 % 97 % 99 %
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Various levels of integration across OEMs and Tier1s, with deep interactions with 
power modules suppliers

Value chain and focus on key players

Inverter value chain and main players1) [Global, 2020]

Source: Expert interviews, press reviews, Roland Berger

Market share [Global, 2023]

1 Market Attractiveness
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OEMsInverter 
Assembly

Power 
Module

Controller 
& Chips
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OEM Tier 1 Tier 2

Integrated OEMs
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Busbar

Deviatek

Main Tier-1 
players 

'23–'26 '27–'30 

• Tier 1 players benefit from the rising demand in xEVs and 
their capacity to integrate in the value chain (mass 
production, greater skill level, SiC)

• OEMs and captive JVs producing inhouse will face their lack 
of integration level

• Power electronics players also increase their market 
presence thanks to their integration on the power module

1) Illustrative players and not exhaustive
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Low risk level and remaining potential for technological differentiation increase the 
attractiveness of the inverter market 

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

Technological 
optimization

• Limited opportunity for newcomers on the assembly side as large Tiers-1 have already 
captured significant market share 

• Yet, opportunities for suppliers of subcomponents who could benefit from market 
traction by offering innovative solutions – especially regarding electronics

Innovation driven

• Low risks in terms of product roadmap since inverters equip 
all xEVs, and will continue to be improved over the next few 
years

Low market risk

• Inverters to be increasingly used for Commercial Vehicles, due to their fast 
electrification, though with significant adaptations and with perhaps greater integration 
from CV OEMs

• Outside of the mobility world, inverters are interesting for stationary applications too Some applications

• Overall positive contribution as it is a key component to electrification of vehicle sales

Contribution to energy 
transition

• Advancement in adoption of wide band-gap semiconductors, 
including Silicon Carbide (SiC) & Gallium nitride (GaN), with 
potential to deliver performance and cost optimization at 
system-level

• Increased integration of power module with cooling system, 
integrated gate driver, DC capacitor, busbars, sensor and 
protections to achieve reduced cost, complexity and 
packaging volume
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As an assembly business, inverter opportunity is relatively accessible for players, 
despite significant CAPEX due to high automation level

Source: Roland Berger

Market accessibility – Assessment 

2 Market Accessibility

Technical barriers to entry

Manufacturing CAPEX Traction from French OEMs

Availability of the necessary skills

• Technological competence is highly needed to penetrate the 
market since there is constant innovation and improvement 

• Business sized for Tier-1 players – as long as the power 
electronics systems are mastered

• Ca. EUR 50m CAPEX per assembly plant, to assemble a few 
million inverters a year

• Without considering significant R&D investment

Significant CAPEX

• Final assembly : the competency for the inverter assembly are 
already available based on current Tier-1 needs

• Components manufacturing technology : it requires specific 
skills on each step of the manufacturing process – the value 
chain is structured by individual players acting as components 
suppliers of global players only

Segmentation of skillsR&D

• French OEMs are aligned with the current electrification of the 
market in Europe and would need more inverter to keep their 
ambition as high :

– Willingness from OEMs to get back the final assembly in 
France

– Synergies with OEMs locations and plants in Europe would be 
positive in terms of logistic and competitiveness

On par
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Inverter assembly plants are mainly located in Eastern Europe to address the 
European market – Capacity extension expected rather than site creation

Attractiveness for France – Industrial set-up

Plants – location & cost structure [2020]  

Source: Tiers-1 announcement, Roland Berger
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Power electronics production sites for selected players 
[Europe ; 2020] 

3 Attractiveness for France

• High weight for raw materials in the cost structure as it is mainly an assembly 
business 

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

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

Rationale

• Target footprint for inverter assembly consists is several large plants 
located across Europe – with likely extension of existing plants

• One large production site per Tier-1 considered, to manufacture inverters, on 
top of other power electronics systems and possibly subcomponents 
according to manufacturers

• Most of the European plants should address all of European market as 
demand is expected to increase significantly

Target manufacturing footprint
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France could rely on the skills already available to source some materials, however 
all players are not located in France and Asian competitors remain strong

Attractiveness for France – Materials and upstream impact

Source: Roland Berger

3 Attractiveness for France

1) To what extent the materials are sourced in France

Potential

Breakdown of raw materials Potential sourcing in France1)

Power Module :
• Insulated Gate Bipolar Transistor Power Module could be considered to be made in France due to 

high value add of the component 
• Yet, few players strongly positioned with significant industrial footprint in France

Final Assembly Components
• Encompassing all the components required at the end of the assembly process : 

– Driver section & gate driver components, control section (low power components) and capacitors 
(passive components)

– Today mainly sourced in Asia: potential sourcing in France less likely considering lack of know-how 
and low industrial presence

47%

33%

20%

Key Products

Power Module

Final Assembly
Components2)

Other materials

Other Materials, including housing, wiring harness & busbars, cooling and TM components 
• potential sourcing in France due to potentially large number of suppliers and available skills in the 

industry
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The impact for France will be interesting – inverters are an essential component for 
the electrification of the fleet – that needs to be supplied in Europe

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

• Inverter assembly to resilience of the French economy as a key valuable component of the electric 
drivetrain, contributing to strengthening the whole ecosystem

• Large R&D efforts aside, pure assembly of inverters remains an activity with relatively low value add and 
impact on manufacturing employment – Yet, potential to pull Tier2 and other suppliers (busbars, 
electronics) if a consistent ecosystem is set up in France

Good

• A large plant will likely address the whole European market

Positive impact

• R&D highly needed to develop new technology and to help integrating even more the e-motor components  
• High level of automation on production lines, and frequent needs to test assembled systems, lead to 

significant skill level for operators
High Level Skills

2023-2035
c. 200

c. 3,000

2023-2035

Hypotheses:
• 80% of European demand sourced from European plants
• The growing demand of inverter will be balanced by the automation 

of the manufacturing process
• One major production site as of 2023 in France

Revenue generated per FTE is estimated to be at c. EUR 3 m

Direct Employment [# FTEs]

2035

c. 1,000

2023

c. 4,000

Job creation between 2023 
and 2035 [#FTEs]

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