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Introduction

Since its introduction to consumer vehicles, the digital cockpit has relied on the correlation between technology
readiness and vehicle lifecycle management, as well as the customer’'s own expectations and acceptance of the
system. Today, more intelligent cockpit solutions are being rolled out by an increasing number of OEMs around the
world, with software-focused solutions constantly improving through over-the-air updates.
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Future Insights As the digital cockpit continues to evolve, it is essential that OEMs, suppliers, and developers alike remain ahead of

their competition to match current and future consumer needs. These needs are especially important as newer

Summary Tables solutions work to accommodate the digital experiences familiar to users from the world of consumer electronics.

Next Steps SBD Automotive’s Digital Cockpit & Infotainment Forecast provides an outlook on the penetration of cockpit

elements and key cockpit features, showing their fitment rate by market ten years into the future. Throughout the
report, OEMs can benefit from deep analysis broken down by region, connectivity, and service type, as well as a
defined methodology that utilizes top-down and bottom-up approaches.
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Key questions answered

> How will major OEM > How will cockpit fitment
groups deploy cockpits and services vary per
in the next 10 years? region?

> What is the expected
evolution of specific
infotainment features?
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Introduction

Since its introduction to consumer vehicles, the digital cockpit has relied on
the correlation between technology readiness and vehicle lifecycle
management, as well as the customer’s own expectations and acceptance
of the system. Today, more intelligent cockpit solutions are being rolled out
by an increasing number of OEMs around the world, with software-focused
solutions constantly improving through over-the-air updates.

As the digital cockpit continues to evolve, it is essential that OEMs,
suppliers, and developers alike remain ahead of their competition to match
current and future consumer needs. These needs are especially important
as newer solutions work to accommodate the digital experiences familiar to
users from the world of consumer electronics.

SBD Automotive’s Digital Cockpit & Infotainment Forecast provides an
outlook on the penetration of cockpit elements and key cockpit features,
showing their fitment rate by market ten years into the future. Throughout
the report, OEMs can benefit from deep analysis broken down by region,
connectivity, and service type, as well as a defined methodology that
utilizes top-down and bottom-up approaches.

Section

Executive
Summary

Key Trends

Future Insights

Summary Tables
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Content

A summary of the data provided with this report and an outline of
the fundamental cockpit features that are supporting the roll out
of more advance.

OEMs are grouped based on their approach to new technology. In
this section, OEMs are grouped based on their approach to new
technology, for example, innovators, early adopters and late
adopters.

Key trends in today’s technology are highlighted and the
associated barriers and drivers explained. The aim of this section
is to provide an analysis of accompanying data.

An outline of the future cockpit features including timelines for
adoption and expected barriers to deployment.

This chapter provides summary tables for the head-unit types
in each region. OEMs are split into their technology adoption
segments: innovators, early adopters, early majority, late
majority and laggards. Key OEM business strategies are
outlined in this section.
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More advanced head units will enable other technologies

2032 Head Unit Penetration

Background

 In this report, head unit types are shown as enablers for more 100%
advanced cockpit features. More advanced head unit types, like
the connected integrated cockpit and high bandwidth infotainment
can be a foundation for other features like movie streaming, 80%
navigation and virtual personal assistants.

« OEMs that are quicker to introduce more advanced head unit

(o)
types will be best placed to introduce more advanced features. 60%
40%
Head Unit Innovators
« In each market, the leading OEMS rolling out more advanced head 20%
unit types are Mercedes-Benz, Tesla and Nio.
————y
o N I o China Europe USA
L) Basic audio Basic infotainment B Screen duplication only
B Connected infotainment W High bandwidth infotainment B Connected integrated cockpit

B Pillar to Pillar

Highlights

- Despite increasing during the forecast, in 2032 the Pillar-to-Pillar cockpit type has a low penetration across each market.

« By 2032, high bandwidth infotainment is the most popular choice in cockpit type. It is likely that the unit available on premium OEMS will generally have more features than other
models despite having a similar unit type.

Executive Summary sBD



Approaches

Biometrics are a valuable component
of future intelligent systems. Facial
recognition and a fingerprint reader

are fitted.

Varying Approaches to Biometrics

Facial recognition is the most
seamless of the biometric options,
so is prioritized over fingerprint
recognition.

SBD

Biometrics find market penetration both for
safety reasons and also to simplify the user
login process. In the Chinese markets,

early adopters were the Haval F7x and
AIWAYS U5.

e — Genesis have announced the introduction of
biometrics. Biometrics will be a relatively
cheap way to provide valuable contextual
information to inform AI and other systems.

100%
80%
60%
40%
20%

0%
2022 2024 2026 2028 2030 2032

Genesis (EU) - Biometrics
Genesis (USA) - Biometrics

Face recognition is a common feature across

cHerY Chinese OEMs. OEMs continue to introduce it to
models throughout the forecast. Fingerprint
recognition is not introduced because of
impracticalities.

60%

40%

20%

0%
2022 2024 2026 2028 2030 2032

== [ace Recognition Fingerprint Recognition

+7.4%zr6. Haval was an early adopter of face
recognition. They are ahead of the market
average and are expected to maintain this
advantage.

60%

40% /

20%

0%
2022 2024 2026 2028 2030 2032
-—Haval - Face Recognition
China - Face Recognition (Average)
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Artificial Intelligence

Al creates opportunities to significantly State of the art today

advance the digital cockpit. AI enables deeper
understanding of driver and passenger needs.

Provide more intuitive voice control. - Neural Network based language models have been
5 Conversational VPA. designed for conversational input.
| *  More accurate driver state monitoring. - Such models can only generate data or responses
. Support more accurate personalization. based on the set of data used to train them.

*  Genuine productivity while driving e.g.,

instructing VPA to carry out complex tasks. « There is a cutoff date to the ‘knowledge’ that the

model has until it is retrained on newer date.
*  Anticipatory services like EV charging

recommendations and destination support

can be further developed.

Barriers Proactive
AI-VPA destination

- Intent misunderstandings are still possible support
and unpredictable.
Lo . Privacy & confidentiality concerns.
. . ) . . Bias, discrimination & ethical concerns. Proactive
VPA likely to be first in-cockpit use case - . AL-VPA destination
. Liability worries. U
pport
- . Information shared with a public GPT is
4
What's the benefit? essentially public, though private GPTs can
be trained to mitigate this.
« Has the capability to make predictive and anticipatory services
become significantly more accurate.
« Intent recognition of the user’s needs could transform the
voice interface for infotainment services.
10
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Health & wellbeing

Enhancing driving safety by alerting drivers of State of the art today

identified health concerns and providing +  Opportunities to enhance driving safety by + Hyundai Mobis has plans to launch health monitoring
recommended actions. identifying and managing medical controller as well as Smart Cabin to add more
emergencies. features, such as carsickness prevention, stress
« By effectively identifying and responding to management, and blocking drunk driving.
these medical emergencies, the driving o
individuals on the road. will be able to guide a car to an emergency room in

i case of emergencies, such as cardiac arrest.
. Leveraging automated systems and

technologies can play a significant role in
detecting and managing medical crises,
thereby mitigating risks and ensuring timely
assistance.

Ba I‘I‘IerS E-Call Health Health
o _ Notification Alert
. The system must accurately identify medical
crises with a high level of confidence to avoid
unnecessarily alarming the driver or
- - occupants.
Health assistant can detect shortness of breath  +  In countries like the US, medical intervention IR rlealth
; ; ificati monitorin
or heart attack can be costly, mcludmg expenses for g
ambulance services and medical treatments.
- -
What's the benefit? . Automated requests for medical intervention
by the system may prompt the driver to
*  Identify and respond to _cl_wang,es”in occu;,),ant health status consider recuperating these high costs. Health Health Health
with reference to an individual’s “normal” wellness readings. . Adjusting lighting, including smart window Alert monitoring care assist
) ) o tinting, has the potential to momentarily
. The vehicle can adapt internal and external lighting based on distract a driver or cause frustration.
occupant activities.
11



Innovators

Brands

2022
penetration
rates of each
head unit type
by brand

2032
penetration

rates for each
head unit type
by brand

Basic

Infotainment | Fillar-to-Pillar

Basic Audio

0.0%
0.0%

0.0%
0.0%

1.2%
0.0%

Basic

Infotainment | Pillar-to-Pillar

Basic Audio

0.0%
0.0%

0.0%
0.0%

25.8%
0.0%

Innovators in North America

Connected
Infotainment

0.0%
0.0%

Connected
Infotainment

0.0%
0.0%

Connected Screen High
Integrated Duplication bandwidth
Cockpit Only Infotainment
84.4% 0.0% 14.4%
0.0% 0.0% 100.0%

Connected Screen High
Integrated Duplication bandwidth
Cockpit Only Infotainment
63.6% 0.0% 10.6%
0.0% 0.0% 100.0%

SBD

&=

Business Strategy — Mercedes-
Benz

» Vision Statement: To be the
world's leading premium car
manufacturer, shaping the future of
mobility.

« Mercedes-Benz is working on a new
operating system called MB.QOS,
which will be used in all of its future
vehicles. This will improve four key
areas: infotainment, automated
driving, body and comfort, and
powertrain systems.

» Mercedes-Benz is investing over
€40 billion in battery electric
vehicles between 2022 and 2030.
This investment will accelerate the
company's EV portfolio plan and
help to bring forward the tipping
point for EV adoption

12
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Excel Database Includes

L(((

644 - Digital Cockpit and Infotainment Forecast

2023 - China - EU - USA Market Penetration
Region |4 v
China HUD - Windscreen 5.240.583 5.442.773 5.5367.915 5.955.933 6.467.513 7.177.516 7.822.804 8.741.367 5.535.530 10.871.502 11.870.877
China HUD - Combiner ] 0 0 0 0 0 0 0 0 ] 0
China Face recognition 1.753.741 1.852.888 1.554.381 2.055.758 2.308.280 2.615.014 2.834.884 3.091.937 3.390.116 3.692.738 4.017.533
China Biometric (Fingerprint) 42.057 50.972 55.741 126.145 161.640 209.259 279.219 377.361 491.814 621.118 753.917
China Basic audio 380.798 395.240 3591.355 388.343 380.162 374.603 363.612 350.625 345.077 347.147 341.250
China Basic infotainment 292,745 362,521 362,591 362,396 332,850 328,167 320,919 311.268 299,186 279,208 270,774
China Pillar to Pillar 308.658 216.557 207.635 230.888 276.816 317.738 353.327 395.579 492,336 532.279 651.282
China Connected infotainment 896.901 797.931 755.075 641.070 652.328 668.508 675.637 633.115 675.772 638.991 536.166
China Connected integrated cockpit B834.699 775.083 806.403 1.138.778 1.302.588 1.537.327 1.510.568 2.263.832 2,552,131 2.824.843 3.031.213
China Screen duplication only 3.305.808 2.855.163 2.626.784 2.466.893 2.443.899 2.441.505 2.452.608 2.407.000 2,307.848 2.183.807 2.084.571
China High bandwidth infotainment 15.057.833 14.532.169 14.206.508 13.644.661 13.545.588 14.240.854 14.270.415 14.440.159 14.382.371 14.112.523 14.015.625
China IC - Partial 7.066.059 6.114.082 5.062.389 3.030.555 2.563.167 1.955.101 1.820.391 1.5586.358 436.885 155.285 13.536
China 1C - Full digital 13.818.009 13.743.473 14.073.290 15.893.502 16.766.710 18.212.684 18.756.509 15.372.486 20.998.953 21.035.442 21.114.206
China 1C - Pillar-to-pillar 308.6598 216.357 207.635 230.888 276.816 317.738 353.327 395.575 452,336 532.275 651.282
China Navigation 15.635.355 15.710.110 15.678.986 15.751.254 16.453.765 17,244,543 17.9759.298 18.803.445 15.318.225 15,546,584 15.828.023
China MNavigation Features 30 maps 16.271.321 17.897.176 17.478.620 18.098.136 18.896.670 15.710.621 20.173.242 20.605.447 21.444,217 21.256.224 21.255.819
China Navigation Features HD - Traffic 0 0 0 0 0 [} 0 0 0 0 0
China Navigation Features Real Time TI  17.266.268 18.750.368 18.283.027 18.678.937 15.185.547 20.037.724 20.465.221 20.884.702 21.648.154 21.4659.327 21.364.440
China Navigation Update OTA 15.744.021 17.516.752 17.170.305 17.775.655 18.575.014 15.455.775 15.546.554 20.407.914 21.405.191 21.292.868 21.341.716
China Android Automotive GAS ] 0 1 51.587 115.463 105.138 133.541 224.078 235.434 237.532 275.084
China Linux ] 0 0 0 0 0 0 0 0 ] 0
China QNX ] 0 o 0 0 ] 0 0 0 ] 0
China Passenger-side Display 323.984 438.485 455.612 502.482 596.611 650.683 758.311 B837.356 824.576 1.003.486 1.107.143
China VPA 18,237,534 18.,120.887 17.935.130 17.931.376 18.616.738 15,344,492 15,912,288 20.550.070 20.843,292 20,802,399 20.880.639
China Voice Recognition On-board 18.088.503 15.225.256 18.694.307 18.745.857 15.443.776 20.210.661 20.600.635 21.028.187 21.708.613 21.478.844 21.364.440
Europe HUD - Windscreen 2,143,363 2.404.624 2.831.183 3.254.657 3.506.765 3.673.250 3.780.414 3.848.800 3.895.824 3.886.552 3.893.402
Europe HUD - Combiner 637.822 634.822 652.424 707.823 533.050 566.458 570.108 570.400 603.546 630.451 633.643
Europe Face recognition ] 5.610 8.456 24,305 53.535 83.811 108.892 135.455 172.226 210.340 243.881

Excel Data Points: OEMs Covered: Excel Tabs:

80,000+ 85 4
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Excel Database Includes

SBD 644 - Digital Cockpit and Infotainment Forecast
ina - EU - USA OEM Forecast
Element
Europe Suzuki High bandwidth infotainment i} i}
Europe Suzuki IC - Partial 50.694 54.165
Europe Suzuki IC - Full digital 3.611 45.778
Europe Suzuki IC - Pillar-to-pillar o o
Europe Suzuki Navigation 6.144 39.105
Europe Suzuki Navigation Features 30 maps 0 39.105
Europe Suzuki Navigation Features HD - Traffic 0 0
Europe Suzuki Navigation Features Real Time Traffic 6.144 39.105
Europe Suzuki Navigation Update OTA 0 39.105
Europe Suzuki Android Automotive GAS i} i}
Europe Suzuki Linux o o
Europe Suzuki QNX 0 o
Europe Suzuki Passenger-side Display o o
Europe Suzuki VPA 118.506 165.486
Europe Suzuki Voice Recognition On-hoard 118.506 155.413
Europe Tesla HUD - Windscreen o o
Europe Tesla HUD - Combiner 0 0
Eurape Tesla Face recognition o o
Europe Tesla Biometric (Fingerprint) i} i}
Europe Tesla Basic audio i} i}
Europe Tesla Basic infotainment o o
Europe Tesla Pillar to Pillar o o
Europe Tesla Connected infotainment o o
Europe Tesla Connected integrated cockpit 91.186 108.497
Europe Tesla screen duplication only 0 0

182.948
174171

o
o
o
o
[}
o
o
o

115.301
o

[} [} [}
52.626 46.501 1.586
63.985 64.594 104.855

o o o
49.651 46.594 83.628
49.651 46.934 83.628

o o o
45.651 46.554 83.628
45.651 46.594 83.628

[} [} [}

o o o

o o o

o o o

173.531 156.458 137.814
167.468 153.059 135.802

o o o

o o o

o o o

o o o

[} [} [}

o o o

o o o

o o o

110.073 101.344 99.223

o o o

[=I=T ===~

96.354
o

wn
w
2
%]
5]

[=I=T ===~

93.784
o

ro
w0
o
o
ol

[=I=T ===~

93.933
o

[=I=T ===~

91.293
o

(=T == T = = = =

88.728
0

26,0%
86,09
0,0%
0,0%
0,0%
0,0%
0,0%
0,0%
0,0%
0,0%
39,3%
0,0%

0,0%

36,7%
0,0%

0,0%

34,0%
0,0%

0,0% 0,0%
29,4% 28,9%
35,7% 40,4%
0,0% 0,0%
27,7% 29,2%
27,7% 29,2%
0,0% 0,0%
27,7% 29,2%
27,7% 29,2%
0,0% 0,0%
0,0% 0,0%
0,0% 0,0%
0,0% 0,0%
96,8% 97,3%
93,4% 95,2%
0,0% 0,0%
0,0% 0,0%
0,0% 0,0%
0,0% 0,0%
0,0% 0,0%
0,0% 0,0%
0,0% 0,0%
0,0% 0,0%
31,7% 30,3%
0,0% 0,0%

97,7%
96,2%
0,0%
0,0%
0,0%
0,0%
0,0%
0,0%
0,0%
0,0%
30,1%
0,0%

Excel Data Points:

80,000+

OEMs Covered:
85

Excel Tabs:
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Excel Database Includes

L(((

OEM Group L Operating i Future Trends News

Biometric system Voice system Others

System

available on existing Alfa Romeo models.

Peugeot’s Inception Concept EV at CES shows a cutting-edge car model that abandons
v traditional dashboards, unleashing unobstructed road views and elevating the onboard

experience. SBD does not expect any features of the concept to be fitted to productin

vehicles within the forecast period.

Peugeot E-3008 SUV is the first model to come with the New PEUGEOT panoramic i-

COCKPIT® design that houses a 21" HD panel combining the instrument cluster, Head Up

Display and central touchscreen. Voice commads are also available. SBD exepects the head

up display and voice commands to appear on other Peugeot vehicles within the forecast

period. The panaromic dispaly will be offered more widely towards the end, or after, the
forecast.

Holographic head-up display startup Envisics gets $50M from Hyundai Mobis, Stellantis
stellantis and others. This shows strong interest in windscreen and augmented reality head up Stellantis
displays. SBD exepcts this trend to spread across the industry.

VW have announced the ID.Life model with a games console and a projector screen. Both
Volkswagen Group v are integrated into the infotainment system. The ID.Life also uses face recognition. VW

Stellantis Peugeot

Stellantis Stellantis

Audi 15 embracing electromobility by launching only electric models globally from 2026 and

hasing out combustion models by 2033 )
Volkswagen Group v p 9 Y Audi

Cupra teased a high-bandwidth digital cockpit in its 2024 Tavascan EV SUV along with an
Volkswagen Group 12.3" instrument cluster which is in-line with current Cupra models Cupra

Excel Data Points: OEMs Covered: Excel Tabs:

80,000+ 85 4
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Contact SBD Automotive

Do you have any questions? Q9

If you have any questions or feedback about this

research report or SBD Automotive’s consulting services, 9

you can email us at info@sbdautomotive.com or discuss 9 9
with your local account manager below. 9

@ info@sbdautomotive.com

Book a meeting USA UK Germany India China Japan

Garren Carr Luigi Bisbiglia SBD China Sales Team
North America UK, South & West Europe China
garrencarr@sbdautomotive.com luigibisbiglia@sbdautomotive.com salesChina@sbdautomotive.com
SBD +1 734 619 7969 +44 1908 305102 +86 18516653761
Andrea Sroczynski SBD Japan Sales Team
Germany, North & East Europe Japan, South Korea & Australia
andreasroczynski@sbdautomotive.com postbox@sbdautomotive.com

+49 211 9753153-1 +81 52 253 6201
18
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