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Synthesis by domain

HUD market to grow significantly, with potential opportunities for production and sourcing 
in Europe

Source: Roland Berger

• HUD market should grow significantly to reach 
EUR 1.7 bn in 2035 supported by an increasing 
penetration of HUD systems within vehicles

• The competitive landscape on current HUD 
solutions is relatively consolidated with 4 
players accounting for c. 90% of the market 
share

• Augmented Reality is expected to be the main 
technology of HUD systems by 2035 (AR-HUDs 
to generate 85% of the market value in 2035) –
it should create opportunities for newcomers, 
especially Augmented Reality genius

Market attractiveness

• There are significant barriers to entry, as HUD 
systems require advanced knowledge of optics, 
holography and software

• HUD solutions are mainly on premium vehicles, 
making French OEMs a relatively limited source 
of traction

• However, CAPEX required for HUD assembly 
remains reasonable and France has the 
necessary expertise in optics to consider the 
opportunity and address the market

Market accessibility for 
French players

• The target industrial footprint for HUD systems 
should be several large plants located across 
Europe

• Even if the current sourcing is mainly done in 
Asia, France could play a role to supply 
components for next generation AR-HUD 
systems (e.g., hologram components)

• At the European level, the assembly of HUDs 
should create up to 700 jobs

Attractiveness for France

A HUD – Overall assessment
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HUD development currently focuses on integrating Augmented Reality technologies 
to offer added value features such as ADAS information

HUD solutions overview

• Each HUD generates the virtual image thanks to a 
Picture Generating Unit (PGU)

• For the 2nd generation AR-HUD, the PGU includes 
advanced hologram capabilities (see below)

• The next generation PGU should enable to create the 
hologram directly on the windshield without using 
mirrors, hence increasing the compactness of the full 
solution

• Manufacturing process: mostly focused on assembly of 
subcomponents (PGU, housing, etc.)

Functionalities

Description

Characteristics

Technology 
maturity

1 Market Attractiveness

Combiner HUD Basic windshield HUD 1st generation AR-HUD 2nd generation AR-HUD

2D picture from an LCD1)

projected on a small screen 
mounted on the dashboard

2D picture from an LCD 
projected on 2 mirrors to 
create a virtual image behind 
the windshield

2D picture from an LCD or 
DLP2) projected on 2 mirrors 
to create a virtual image 
behind the windshield

Picture generated based on 
holographic technologies 
(e.g., hologram engine within 
the PGU3))

Digital cluster metrics and 
basic navigation information

Digital cluster metrics and 
basic navigation information

Digital cluster metrics, 
advanced navigation 
information and basic ADAS 
functions

Digital cluster metrics, 
advanced navigation and 
ADAS functions (e.g., danger 
highlight)

• Single plane
• Image distance <1 m

• Single plane
• Image distance up to 3 m

• Mostly single plane
• Image distance up to 10 m

Source: Expert interviews, Envisics, press review, Roland Berger

1) Liquid Crystal Display 2) Digital Light Processing 3) Picture Generating Unit 4) Liquid crystal on silicon

Increasing penetration of these solutions over the next 10 years

Hologram engine

Projection optics

Diffuser

Main bracket Hologram engine

PCB
real 
time 
engine

Laser
drivers

Heat sink

LCOS4)

drivers

• Multi-planes with depth 
adjustment

• Image distance up to 20 m

Illustration of a 2nd generation AR-HUD PGU
with an integrated hologram engine
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Penetration of HUD is expected to grow fast, with AR-HUD systems to contribute to 
c. 85% of the market value by 2035

Market evolution and trends

HUD European market size evolution [EUR bn; 2023; 2028; 2035] HUD market drivers

Positive impact Neutral impact Negative impact

Trends

Penetration rate of 
the HUD system 
within LV

• HUD systems are increasingly being adopted within cars as 
they reduce distraction in providing critical information close 
to the field of view

• The penetration rate of HUD systems per vehicle is 
expected to reach c. 65% by 2035

0.0

0.4
0.0

0.3
0.1

0.4
0.3
0.1

2023 2028
0.0

0.0

0.1

0.6

1.0

2035

0.8

1.7

+16% p.a.

+13% p.a.

1st generation AR-HUDCombiner Next generation AR-HUDBasic WS

20% 40% 65%

50-300 50-4502) 70-220

EBIT for HUD systems usually around c. 15%

Source: Expert interviews, press review, Roland Berger

1) Light vehicle perimeter 2) EUR 450 linked to the penetration in the market of Next generation AR-HUDs

1 Market Attractiveness

Penetration rate of 
HUD per vehicle1)

EBIT

Price range [EUR]

Switch to AR 
systems with higher 
pricing

• Technical advantages of AR-HUDs vs. windshield HUDs are 
foreseen to push the market penetration of AR systems with 
higher price points

• The penetration rate of AR-HUDs among HUDs should reach 
c. 85% in 2035

Technology pricing 
evolution

• Despite a switch of the market to more expensive AR-based 
solutions, technology should mature in the long run and 
prices associated with AR-HUD systems are expected to 
decrease over time
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Tier-1s usually design the subcomponents of the system but source many of them to 
Tier-2 suppliers

Value chain and focus on key players  

HUD value chain and main players1)

French players

Global Market share for the 
Combiner HUD and Basic windshield 
HUD [%; 2021]

NS

Denso

Continental

Visteon

Valeo

30%

Others

5%

35%

12%

8%

10%

1 Market Attractiveness

Source: Expert interviews, press review, Roland Berger

IntegrationHUD manufacturingComponents manufacturing

1) Not exhaustive

• Current market is focused on combiner 
HUDs and basic windshield HUDs as AR-
HUDs are still emerging

• Nippon Seiki, Continental, Denso and 
Visteon are accounting for c. 90% of the 
market share

• Holographic suppliers are key technology 
enablers - Tier-1s contract with them to 
secure the development of in-house 2nd

generation AR-HUDs

• R&D and design of subcomponents
• Manufacturing of the mirrors can be 

integrated (e.g., Continental)
• Sourcing of subcomponents and assembly of 

the system

Activities • Integrating the HUD 
system within the vehicle 
cockpit

• Manufacturing of the HUD 
subcomponents, including the 
Picture Generating Unit, the 
housing and the mirrors

Players

OEMs

Components suppliers

Holographic suppliers

Tier-1s

For 2nd

generation 
AR-HUDs

LED

LCD

Elec.

Process.

Waveguide
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Strong opportunity for newcomers with a well-defined technology roadmap for 
HUDs and strong differentiation potential

Technology 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

• Potential short-term regulatory risk as current European 
regulations are restrictive in terms of information display on 
the field of vision of a vehicle – updates already in discussion

• Current developments cover:
– resolution and brightness
– far-range and multiplanes
– lean packaging of the picture generating unit (e.g., removal 

of the mirrors)

• The first 2nd generation AR-HUDs should be launched in 2023

• Diversifications could be explored for players in the HUD market:
– developing HUD for other industries such as heavy-duty trucks or aircrafts
– using the knowledge in Augmented Reality to provide other products and 

services (e.g., maintenance processes)
• Still, each use case has its own technical requirements and specificities, limiting 

the easiness to penetrate new markets

• HUD production is mainly focused on assembly, but advanced knowledge is 
required to design the subcomponents of the system (e.g., picture generating unit)

• However, opportunities could exist for players mastering AR technologies as they 
can position as key technology enablers for automotive Tier-1s that do not have in-
house capabilities

• No significative contribution

• AR-HUDs are still emerging, and there are many areas for 
improvement where players can differentiate themselves in 
providing good performances, including:

– Quality of the image (e.g., sharpness, brightness)

– Compactness of the solution (e.g., system with low volume 
are still rare)

Predictable 
evolution

Differentiating 
technology

Limited 
potential

Interesting 
opportunity

Source: Expert interviews, Roland Berger
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Despite technical barriers and low traction from French OEMs, CAPEX required 
remains affordable and France benefits from resources in optics

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, especially for 2nd generation AR-
HUDs:
– AR-HUDs require advanced knowledge in Augmented Reality 

fields including optics and holography (e.g., right brightness) as 
well as strong expertise in software (e.g., artificial intelligence) to 
process the sensors data in real time

– Massive R&D investments are still required to develop the next 
generation technology (e.g., Envisics raised USD 50 m in 2023)

• HUD adoption is mainly driven by the premium car segment - In 
Europe, German OEMs have shown interest in such solutions for their 
cars, including Volkswagen ID Series, Audi Q4 e-tron and Mercedes S 
Class

• French OEMs are less active on this technology:
– Renault is implementing progressively HUDs in premium vehicles 

but mostly the basic windshield HUD (e.g., for Renault Austral in 
2022)

– Stellantis offers basic heads-up displays but mostly on premium 
vehicles (e.g., 3008 Allure and Exclusive models)

Existing
barriers

c. EUR 5 m to    
EUR 10 m

Concentrated 
resources (optics)

Slightly late 
adopters

• France benefits from resources related to HUD:
– expertise in optics and holography supported by local players (e.g., 

eyelights)
– industrial knowledge in the design and assembly of complex 

subcomponents such as mirrors or waveguides
• However, limitations of the current French industrial set-up on the 

electronics section

• The CAPEX required for HUD assembly (assuming mirrors are 
supplied from 3rd parties) varies between EUR 5 m and EUR 10 m for 
a typical assembly line generating c. 100 k units per year with 
around c. 20 FTEs and an automatization rate of c. 10%

Source: Expert interviews, Roland Berger
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Target footprint should be several large plants located across Europe, mainly 
addressing the local market

Attractiveness for France – Industrial set-up

3 Attractiveness for France

Source: Expert interviews, Roland Berger

• For HUD systems, one or two large production sites per Tier-1 should be set up to 
manufacture their products in Europe, located potentially:
– in Eastern Europe where existing plants exist (and can be extended) 
– in Western Europe to be close to final assembly lines (to optimize sequencing and 

integration) and as labor cost is only a limited share of the cost structure (high 
automation rate for the assembly of the system)

• Most of the European plants should address the local market as demand is expected to 
increase significantly (+13% CAGR until 2035)

Plants – location & cost structure  

Rationale

• Target footprint for HUD assembly is expected to be several large plants located 
across Europe

• Globally, plants will address the European market

Target manufacturing footprint

80%

5%
5%

8%Others (e.g., SG&A, energy)

2022

2%Equipment amortization
Labour cost
R&D

Raw materials

• Currently, several Tier-1 assembly lines are mostly located in 
Eastern Europe, including:
– Romania for Continental
– Czech Republic for Panasonic
– Poland for Nippon Seiki

• In addition, some players invested massively to produce in-house 
components – As an example, current Continental mirror plant is in 
Germany

Footprint of key players for the HUD assembly
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Subcomponents for HUDs are mainly sourced in Asia but 2nd generation AR-HUDs 
will bring opportunities for potential sourcing in France

Attractiveness for France – Materials and upstream impact

Source: Expert interviews, Roland Berger

3 Attractiveness for France

1) To what extent the materials are sourced in France

Potential

Breakdown of raw materials 
[1st generation AR-HUD] Potential sourcing in France1)

~10%

~15%

~25%

~50%

2022
ElectronicsHousing Mirrors Picture Generating Unit

For the 2nd

generation AR-
HUDs:

• The value of the 
PGU will 
increase as it 
will include the 
hologram 
engine

• The mirrors will 
be mainly 
removed

• A waveguide 
will be needed

• Picture Generating Unit
– Current Picture Generating Units include projection and diffuser systems (e.g., to create the digital image) mostly sourced in Asia for cost 

advantage and easiness to travel
– For next generation AR-HUDs, the hologram engine will be a key component and could be manufactured in Europe as the value will be 

significant (complex system) and skills are available locally in holography and advanced optics

• Electronics
– Control electronics (e.g., 30% of the electronics cost) is sourced in Asia as local players master the technology and offer competitive prices
– Processor (e.g., 70% of the electronics cost) is sourced in Asia for the same reasons

• Mirrors
– Mirrors are equally sourced in Asia and in Europe (e.g., in-house manufacturing plant for several Tier-1s)

• Housing
– Housing is currently manufactured in Malaysia by experienced players in the field but several players in France have the knowledge to supply 

such component

• 2nd generation only - Waveguide
– Waveguide is a required component on holographic systems with strong added value (c. 25% of the cost for next generation HUDs) – several 

players in France could position to produce the component based on their experience on the field and manufacturing capabilities

Low souring potentialHigh sourcing potential
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c. 700

2023-2035
c. 40

2023-2035

c. 300

2023

c. 1,000

2035

At the European level, assembly of HUDs will create up to 700 jobs 

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

• HUDs assembly can support French economic resilience (e.g., long-term competitive advantage to secure the 
technology locally) and limit the supply risk (e.g., dependency to Asia)

• However, the solution is not critical for French sovereignty as the system is not mandatory in vehicles

Not critical

• HUDs assembly to have a positive impact on the trade balance:
– The main part of the production should be dedicated to the European OEMs, with few plants in Europe: 

opportunity for potential French sites to address foreign European manufacturers
– However, as Europe will be mainly focused on high-end HUDs manufacturing, some of the production could 

be shipped for premium US or Asian OEM brands
Positive impact

• HUDs do not require specific high-skilled labor as the manufacturing part is mainly focused on assembly
• However, R&D capabilities should be required to design the system, especially for 2nd generation AR-HUDs 

requiring advanced optics end holographic capabilities
Advanced R&D 

skills development

Source: Expert interviews, Roland Berger

Hypotheses:
• c. 50% market share for EU manufacturing plants in 2035
• c. 20 FTEs required for a plant producing 100 k units
• For France, potential for a new small site producing around c. 200 k 

units (depending on Tier-1s strategy)

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

Direct Employment [# FTEs]

Job creation between 2023 
and 2035 [#FTEs]

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