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Innovation as a Forward-Looking Indicator: A Comparison of OEMs by Country Group

German car manufacturers must be at least as innovative and superior as they are expensive. However, in recent years, there has
been a tectonic shift in innovation power in favor of Chinese automakers.

Share of Series Innovation Strength by Country/Region 2016-2024 (in %)
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Automotive Production in Germany: Medium- and Long-Term Decline? CENTER OF

AUTOMOTIVE
MANAGEMENT

Structural Competitive Disadvantages of Germany as a Production Location. With a capacity utilization of around 65%, long-

term competitiveness is increasingly at risk.

AUTOMOTIVE PRODUCTION IN GERMANY (TOTAL PASSENGER CARS)

5.871.918 _ @ v l

| 4.661.808 v
4.109.371 4.109.100
/ 3.516.281 3.480.357
3.086.590
m2011 | m2019 W 2020 2021 2022 m2023 2024
Electric Vehicle Production (BEV/PHEV)
1.390.000
1.266.780
884.576 PHEV: 0,32 Mio
618.817
BEV: 1,07 Mio.
(+12%)
m2021 2022 = 2023 = 2024

Source: VDA, CAM

Capacity Utilization of Passenger Car Production in Germany (2024) C

Maximum Capacity Production (Units) Utilization

Gesamt 6.330.000 4.109.371 64,9 %
Plants (Selection)

BMW, Regensburg 400.000 3%0.700 98%
Audi, Ingolstadt 450.000 419.906
VW, Wolfsburg 800.000 564,584
BMW, Leipzig 400.000 260.600 65 %
Mercedes, Sindelf. 400.000 200.159 50 %
Tesla, Grinheide 375.000 216.409 58 %
VW, Zwickau 360.000 318.518
Audi, Neckarsulm 225.000 86.116 38%
Opel, Eisenach 100.000 59.875
Ford, Saarlouis 400,000 114.171 29 %
Ford, KéIn 400.000 19.974 5%




Decline in Automotive Industrial Jobs Due to Transformation and High Costs
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- Electrification and automation in automotive manufacturing are driving a significant decline in industrial employment—not only among
carmakers but also in the machinery and supplier industries. One key reason: electric vehicles require less manufacturing depth.

Labor Costs per Vehicle in 2024 (by Country, in US Dollars)

Planned Job Cuts by Selected Suppliers and OEMs

Country Costs
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Delayed ramp-up of e-mobility, high costs, and
resulting lower margins in the traditional
transmission business

Up to 60,000

Stagnating vehicle production, overcapacity in the

&
& BoscH worldwide (by 2030) automotive industry, and intensified competitive pressure
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10% cost reduction in
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Around 1,900 jobs will
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Market Trends for Electric Passenger Cars in Key Global Regions (2024)

China is the lead market with around 50% electric vehicle share

(BEV/PHEV) in new registrations — stagnation in Europe and the US.

New EV registrations / market shares in the core regions 2023/24
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Electromobility in Key European Countries — Q1 2025

# E-mobility in Europe picks up strongly in 2025: BEV registrations rise by 28% in Q1.
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BEV registrations in GERMANY by selected groups/countries (Jan - Apr 2025/2024)

Total BEV registrations in GER: 158.503 (+42,8 %) | BEV Share 17,5 %
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China’s Automotive Market: “The Party Is Over” CENTER OF
AUTOMOTIVE
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‘ Chinese manufacturers are increasingly dominating their home market, pushing out foreign OEMs.

Market Shares of Car Manufacturers in China
by Country of Origin (in %) (2019-2024)
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Worldwide BEV Sales and Innovation Performance of Automotive Manufacturers (by Group)

- Strong correlation between innovation strength and sales success among automotive manufacturers
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BEV Sales (2024) and Innovation Strength (BEV)*
by Automotive Group
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Success Condition of E-Mobility: Range - Infrastructure - Price ("R.1.P.")

R.I.P - Issues of the Electromobility

Range

,What would be an acceptable
range for electric cars?“

“On average, how far do you drive your car

per day?”
03

Source: EON/Handelsblatt 2022

bis 200- 300- 400- tber
200 km 299 399 499 500 km
—
S~y 0- 25. 50- 100- aber
24 km 49 99 149 150 km

Source: EON/Handelsblatt 2022

Quelle: CAM
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CAM Forecast: Ramp-up of E-Mobility in Core Automotive Regions by 2030

MANAGEMENT

By 2030, the EV share of new registrations in China is expected to rise to 80%, while Europe could reach up to 60%. In the US,
the EV share will likely increase to only around 30%.

Development and Forecast (Base Case) of Electric Vehicle Registrations in Core Markets — China, Europe, and the USA (2020-2030)
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Paradigm shift from ICE towards an “Electric Vehicle Ecosystem”

To achieve strong customer acceptance—and above all, enthusiasm—for battery electric vehicles (BEVs), the focus must shift to
new dimensions of customer value: benefits that internal combustion engine (ICE) vehicles simply cannot offer.

Paradigm Shift: . ) o i . Electric Vehicle Ecosystem Use Cases (Examples)
* The development of electric vehicles is still predominantly guided by the

. . . . .. Vehicle-to-Load Vehicle-to-Vehicle Vehicle-to-Home
internal combustion engine (ICE) paradigm, aiming to make EVs at least v2u)
- . - L - S ‘“"“::’7_. _' T

Vehicle-to-Grid
(\"719)]
wyn | J

i '&

equal to ICE vehicles in performance and usability.
* However, the real challenge is to create innovations that unlock new, EV-
specific customer benefits.

Focus on new value propositions, e.g.:

* Smart charging: lower electricity costs, greater sustainability E-Fahrzeug als mobile  E-Fahrzeug als mobile  E-Fahrzeug als SR
Beschreibung  Steckdose fur Stromtankstelle fur Zwischenspeicher fir das ffentliche
. V2H (Veh|c|e_t0_H0me); energy autonomy and Sustamabmty elektronische Gerate andere Fahrzeuge das lokale Hausnetz Soriae
* V2G (Vehicle-to-Grid): grid stabilization (sustainability), additional revenue
Aufladen von anderen Unterstiitzung von Steigerung des s
streams Gegenstanden (z.B. Liegenbleibern; neue Autarkiegrads, z.B. bei Stapilileitng der .
Kundennutzen Stromnetze; Zusatzliche

* Charging benefits: enhanced (fast) charging experience OPIOpE Elkes erdienstmeglicniertenll iStromaustilen, Verdienstmdglichkeiten

Elektrogrill) (,,mobile Lades&ule”) Geringere Stromkosten

*  “Personalized” stops: increased driving safety, tailored rest

eXperie nces Zeithorizont State-of-the-Art State-of-the-Art 2025+ 2030+
. . ST . K lexitd Geri Geri Mittel bis hoch Hoch bis sehr hoch
* Infotainment / e-commerce / meeting & socializing options... omplextat erine erine el bis hoc och bis sehrhoc
Source: CAM

* Autonomous-Charging (charging robots) / inductive charging...

Focus on innovation areas that create new, EV-specific customer value—features that internal combustion engine (ICE) vehicles cannot offer. Examples include
charging experience, V2G, V2L, and the broader Electric Vehicle Ecosystem.
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Innovation Strength: ADAS / Autonomous Driving OTOMOTIVE
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- Very high innovation dynamics in the field of ADAS/AD have been observable among Chinese OEMs since 2021/2022.

Share of Innovation Strength by OEMs Country of Origin

Reference Period (Year) = @ Maturity Level Technology Fields / Innovat
L] recwv
Region @China @Europe @®Germany @India @Japan @5outh Korea @USA 2023 2024 ~ B ADAS
70 % 5 .
. Il Autonomous Driving
~ [ Collis. Protection
60 % ~ [ Collis. Prevention
= Innovation Strenath by OEM and Technology Field
D 50%
@ 66
E = 60 53 Technology
5 40% o 52 ®ADAS
= < A7
E g @®Autonomous Driving
E 30 % : 40 @ Collis. Prevention
‘s = @ Collis. Protection
o T 23
S 20% >
= o 20
i = I 12 11 10 10
10 %
- D —
20 % 5 B % § =
0% &= 2 ) =z =
2020 2021 2022 2023 2024 = b
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Sharing Model: Robotaxis — Automated Driving L4 in the USA AUTOMOTIVE §
MANAGEMENT

FIRST STOP
2:44 pm Options

PICKUP
7 MIN Options

NI¢@BQU

See you in 7 min - gotta
finish a trip

@ car may need to move

CENTER OF

- Market leader Waymo (Alphabet): Commercial autonomous taxi services (without safety driver) in the USA with currently
around 250,000 rides per week.

San Francisco/Bay Area, CA Los Angeles, CA

=16%

Abdeckung

' 100%

Abdeckung

142 km?

Betriebsgebiet

205 km?

Betriebsgebiet

Phoenix Metro, AZ Austin, TX

816 km?
Betriebsgebiet

=2%
Abdeckung 111 km? = 16%

Betriebsgebiet Abdeckung

Future model?
Zeekr M-Vision Concept (BEV) (2023)

Sensor set:

* 4 Lidar-sensors (360°)

* 6 Radar-sensors (360°)

* 13 cameras (360 °, Short/ Mid Range)
* plus. Ultrasonic sensors (Front/ Rear)
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file:///C:/Users/StefanBratzel/Desktop/Vorträge/Waymo Video V2 - Mobility Circle.mp4
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oIt is not the strongest of the species
that survives, nor the most intelligent,
but the one most responsive to
change.”

Thank you for your attention!
Questions?
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Disclaimer and Copyright

All information in this this survey has been carefully checked. It was written by use of scientific methods on the basis of the specified sources
and literature. However, we cannot guarantee that the material contained is complete, correct and absolutely uptodate. CAM rules out any
liability for damages incurred directly or indirectly from the use of this survey.

All rights reserved. All contents (texts, tables, databases, images, graphics, as well as their grouping) in the survey is subject to the protection of
copyright and other protection laws. The contents of this survey may not be duplicated, distributed, changed, or made accessible to third
parties in any form beyond the limits of copyright law, without prior written approval of CAM. Only subject to these conditions the survey can
be offered for a reasonable price, since it is the result of complex scientific research. The reproduction of usage names, trade names, and
product identifications does not authorize the assumption that such names might be free according trademark protection law and thus

available for use by any person.

Copyright © 2025 by Center of Automotive Management
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