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In the global car
market, China is
revolutionizing
customer
experiences—and
software-defined
vehicles are the
key to remaining
competitive in the
long term.
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About the data collection

The data for this study was collected as part of a
comprehensive survey. A total of approximate-
ly 5,000 people were surveyed. Participants were

aged 18 and over and located in China, the USA,
Germany, Sweden, Poland, Italy, and the UK. A
population-representative panel was selected, us-
ing quotas for age, gender and—in China and the
USA—qgeographical regions.




Executive
summary

As the Chinese automotive industry continues to de-
velop rapidly, the term “Software-Defined Vehicles”
(SDVs) has become a hot topic. But the first OEM to
postulate and systematically implement the paradigm
“car as computer” was actually Tesla—more than 10
years ago.

In their purest form, SDVs have a redundant central
computer that runs the car's software in its entirety,
as well as establishing a connection to the OEM’s back
end (over the air). This approach has been adopted by
Chinese manufacturers, who are systematically apply-
ing it to new EVs.

This paradigm and the architecture behind it form the
basis for centralized control of the car’s functions and
component properties, as well as customer access to
app stores or functions-on-demand. Connecting hard-
ware and software allows for the creation of custom-
er-centric, expandable ecosystems that make possible
new business models while simultaneously constitut-
ing additional revenue pools for the OEMs.

Tesla and the Chinese OEMs, as well as the Korean
manufacturers, are developing their new EV models
on platforms that follow this paradigm. Traditional
OEMs, on the other hand, face challenges in devel-

opment resulting from the use of distributed architec-
tures with 100+ electronic control units (ECUs), all of
which are delivered by their suppliers with proprietary
software components. The key is the consistent im-
plementation of software development methodology,
as well as the development of a centralized software
architecture.

However, that transition will require a great deal of ef-
fort on the part of the hardware-driven, engineer-lad-
en traditional OEMs. The speed of implementation
will be the deciding factor in how well the traditional
OEMs can compete with the new market players, and
whether they can secure a share of the new revenue
pools for themselves.

This study investigates what customers demand from
a car, now and in the future. What role do SDVs play?
What role do traditional vehicles still play? The differ-
ences between global automobile brands in terms of
popularity and technological advances will be a central
aspect of this inquiry and will play an important role
in the analysis.
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10 key facts from
the study
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Good value
for the money
is critical for
the success of
Chinese vehicles
in Europe—
especially in
Germany.

A clear global trend: 58%
of those surveyed could
imagine purchasing a
Chinese car. In China,

- | that number reached
nearly 100%.

Globally, customers also maintain
their extremely high expectations for
traditional hardware features.
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nearly 100% of Chinese
consumers—digital vehicle
features are already a
decisive factor.
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The expectations
for vehicle
hardware and
software are
significantly higher
for customers in
China vs. those in
Western markets.
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The interest in unlocking
autonomous driving
functionality is almost
twice as high in China as
in Europe and the USA.

ﬁ

Compared to their global
counterparts, Chinese
consumers are significantly
more willing to pay for
autonomous driving
features “on demand.”

of those surveyed believe that European car
manufacturers have a significant need to improve

their performance in terms of electric range;

Globally, German OEMs are recognized for their

in terms of value for money.

N

expertise in digital vehicle features. However, that

trend is on a slight decline, whereas Chinese OEMS,

in particular, are showing a rapid upswing.
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China’s
automotive
Innovation:

A paradigm shift
for the traditional
car market
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Thinking about your next car purchase,
would you consider buying a car from a
Chinese manufacturer?

Y/

Yo 4 7%
T 4G

Image 1: The majority of respondents would consider purchasing a car from a Chinese
manufacturer



If it wasn't apparent before, the Shanghai Auto Show
in 2023 made it clear that the automotive market is
standing on the brink of a radical transformation.
Within a short period of time, new Chinese manufac-
turers have developed an impressive portfolio of prod-
ucts and services that challenge traditional automotive
brands not only in China, but also in Europe, ASEAN
and South America. In view of these significant chang-
es, it is time for established OEMs to rethink their own
product portfolios.

A survey conducted by MHP in collaboration with the
Motorpresse Stuttgart showed that 57 % of consumers
in Europe, China, and the USA would possibly or defi-
nitely consider purchasing a car from a Chinese man-
ufacturer. In China, this tendency is quite pronounced:
nearly 98% of Chinese respondents see a car from a
Chinese manufacturer as an option, followed by Ital-
ian citizens with nearly 55% and participants from the
United Kingdom with around 50%. In Germany, more
than 45% of those surveyed would consider purchas-
ing a Chinese car.

The strength of the Chinese automotive industry’s
influence on the global market landscape varies de-
pending on the vehicle segment in question. While
brands in the luxury and sports car segment—such
as Rolls Royce, Bentley and Porsche—largely maintain
their dominant position in the market; competition in
the premium segment is heating up as up-and-com-
ing Chinese car manufacturers are exerting more in-
fluence there. With their innovative, customer-orient-
ed solutions, they are putting pressure on traditional
brands. The most intense competition is occurring in
the price-sensitive high-volume segment, where emer-
gent Chinese brands like BYD and GAC Aion are con-
tinuously taking market share from established indus-
try leaders.

Two paths, one goal:
The brand strategy of the
Chinese challengers

For vehicles and services to sell successfully in major
markets such as China, Europe and the USA, brand
identity and brand image play a key role.

Companies that want to gain a foothold in these re-
gions often use one of the following two strategies:

1. Establishment of new global brands: Business-
es create new brands that appeal to the cultural and
stylistic preferences of the target group in question.

Two Paths to brand development in
Europe and China

Development of new
/ global brands

é( )9 Nio, XPeng, BYD,

Zeekr, Lynk & Co., ...
approx. 20 brands
with a presence in
Europe

Acquisition of brands
with brand heritage

Polestar, MG, Lotus,
Smart

Image 2: Two key ways to create successful brands in the
long-term

Examples of this are brands such as Lynk & Co., XPeng
and Nio. Instead of copying the product and service
offers of established brands, manufacturers take inno-
vative approaches in their brand image, product offers
and communication.

2. Acquisition of traditional brands: In this strate-
gy, car manufacturers take the approach of acquiring
familiar, established brands. One major advantage of
this tactic is that these brands are often well-known
and have already earned the trust of their target audi-
ences. The acquisitions are regularly followed by radi-
cal changes to the product portfolios.

To ensure that the vehicles meet the aesthetic and
functional needs of the key global regions (China,
Europe, and the USA), some companies base their
development and design departments in the USA or
Europe. For example, the brands Zeekr and Polestar,
which belong to Geely, rely on a team of experts in
Sweden. Similarly, Nio runs a design center in Munich,
has opened an innovation hub in Berlin, and has mul-
tiple software teams working in the USA.
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China vs. Europe
Different positioning
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Image 3: Divergent brand positioning in China and
Europe

This gives us a chance to see how brand positioning
can vary between export markets and the domestic
market. For example, Nio and Polestar are considered
premium brands in both China and Europe. Brands
like BYD or MG are more of a mass-market product
in China, while striving to position themselves in the
premium segment in Europe. Whether these strategies
will meet with long-term success is something that
remains to be seen in the next few years. But when
these plans are implemented strategically, the flexible
market positioning and pricing can be of a great ad-
vantage to the manufacturer.

Focus on buyers:
Customer-centric approach
replaces product-centric
strategies

The emergent Chinese automotive brands are follow-
ing a new business strategy: placing particular empha-
sis on the customers’ perspectives when building their
product and service portfolio. The consumer’s needs
and desires are front and center—especially when it
comes to digital features and the integration of net-
worked ecosystems.



Brands from the customer’s perspective
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Image 4: Seeing things from the customers’ perspective: Portfolios and services are customer-oriented

This contrasts sharply with the approach taken by tra-
ditional car brands, whose primary focus in the past
has been the product itself. Features and customer de-
mands were often only considered as an afterthought.
The customer-centric approach taken by Chinese
brands unites digital expertise, progressive design and
high product quality in a comprehensive package.

The results of this strategy are impressive. Chinese
OEMs are not only developing individual vehicles or ser-
vices; they are creating entire ecosystems. These consist
of digital platforms, features, and products that adapt
based on the specific, ever-changing needs of the cus-
tomer. It is particularly worth emphasizing that the cus-
tomer’s complete digital ecosystem is the central focus
point here; the car and its software are integrated into
the ecosystem as a “device”. It is exactly this change of
paradigms that allows Chinese brands to stand out and
compete successfully in the global market.

To meet the needs of the customer in a targeted man-
ner, Chinese companies use a software-first approach
that relies on software-defined vehicles (SDVs) as en-
ablers. Without a software-based approach and an ef-
ficient platform strategy, the gap between the young
challengers and the established OEMs cannot be closed.

Chinese brands impress
consumers with cutting-
edge technical features

As mentioned previously, 50% of survey respondents
could imagine purchasing a Chinese car. The reasons

given for choosing a car from a Chinese brand show
that user-friendliness is becoming ever-more important:

Good infotainment systems, modern connectivity,
high-quality assistance systems and interior design
featuring large screens are particularly popular in
China, but are becoming more important in Europe
as well. This is where the Chinese manufacturers can
make the most of their strengths. For 65% of Chinese
respondents, good digital features are a reason to pur-
chase a car from their home country. In Europe, that
number is 51%.

It is a widespread belief that Chinese brands are posi-
tioning themselves more in the premium, higher-price
segments—but consumers contradict that belief. Glob-
ally, nearly 50% of survey respondents say that a good
value for the money is essential when purchasing a car.
In Germany, that number is even higher at 66%.

For 38% of participants, the high quality of Chinese
cars is the next most-important criteria following value
for money.

Global perspectives:
European automotive
brands have some
catching up to do

From the customer’s perspective, the areas European

automakers most need to improve in are price, range,
and software.
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What speaks in favor of purchasing a car from a
Chinese manufacturer?

Response in % | Multiple answers possible

B o B O & 4

v
Good infotainment Good value The cars’ Attractive Standard Long range
system . for money . good quality . appearance . equipment . (for e-cars)

Tota s is s
Europe 51 53 35 ] 29 ]

UsA Z 5 T

China 65 48

T3 - R
Sweden 40 - 46 33 28

Image 5: Reasons for purchasing a car model from China

Where do you see the greatest need for European
automakers to catch up?

Response in % | Multiple answers possible

gio) % )

V
Good value Long range Short charging Good infotain- The cars’
for money 5 (for e-cars) . times(e-cars) . mentsystem . good quality
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Europe 41
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Image 6: Areas needing improvement can be clearly defined
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More than 35% of the nearly 5,000 survey participants
said that the value for money of current vehicles has
room for improvement; in Germany, nearly 50% of
participants shared this opinion. In the UK, only 27%
of participants consider value for money to be decisive
in their purchasing decision—the lowest value among
all nationalities.

Looking at the survey responses, we can see that ve-
hicle range and charging times are categories where
there is an urgent need to catch up. More than 30%
of participants worldwide say that companies need to
work on range. More than 26% of participants list-
ed charging time as being in need of improvement.
But perceptions differ significantly among customers
in China, the USA and Europe. 31% of European re-
spondents see a need for improvement in charging
times; that number was 21% in China and only 19%
in the USA.

This makes it clear that buyer needs to vary by re-
gion, and consumers in China believe that European
automakers need to improve in different areas than

customers from the USA and Europe itself. The best
example is the localization of the vehicles. 13% of
Europeans indicated that the vehicles need to better
adapt to local demands. In China, that number is near-
ly twice as high: 24% of Chinese respondents believe
that European auto manufacturers need to focus more
on the localization of their products and services. The
situation was similar when it came to online sales. Re-
spondents from China estimated the need for Europe-
an manufacturers to improve as being three times as
high as participants from Europe.

The results make one thing clear: European carmakers
should act quickly to close the gaps in charging time,
range, and value for money. This way, they can avoid
losing their relevance in the marketplace while taking
the opportunity to address their customers’ needs and
explore modern technologies in this context.
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Software-
defined
vehicle
architecture as
an enabler
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Value of the vehicle increases over the lifespan
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Image 7: Value of SDVs increases across the lifespan

The concept of software-defined vehicles was first
formulated by Tesla more than 10 years ago, and it
has been developed continuously since then. Other
companies such as BYD, XPeng, Rivian and NIO have
oriented themselves on Tesla and subsequently devel-
oped their vehicles along similar lines. When it comes
to the SW stacks that differentiate them from the
competition, the challengers take a vertical approach.

Good to know:

In a vertical approach, a company maximizes the value
created from differentiating components within the
technological value chain while minimizing the use of

suppliers. Along with the software, semiconductors
(chips) and battery cells are currently differentiating
components within the value chain. The software also
takes a position of paramount importance because it
serves as the interface with the customer and has a
critical impact on the customer experience (CX).

Traditional manufacturers are forced to manage the
balancing act between existing platforms and the
development of new SDV-based platforms. They are
faced with the challenge of centralizing the various

platforms and models in software-defined vehicles.
The Renault group, Stellantis and Volvo Cars have im-
plemented software platforms that are primarily devel-
oped and made available by third parties.

In contrast, companies like Mercedes-Benz AG, the
BMW Group, Volkswagen, and Hyundai rely on their
own vehicle operating systems that they develop in-
house. These are supplemented with co-operations. In
the next chapter, we will discuss how these approach-
es differ.

Meeting customer
expectations with a
software-first approach

Chinese and German customers have similar demands
in terms of product features when it comes to premi-
um car brands. The only difference is this: in China,
consumers demonstrate a greater interest in intelligent
cockpits and advanced driver assistance systems (AD/
ADAS). Their readiness to activate these types of sys-
tems after purchase is also higher. With an eye to the
future, we can see that technological innovations play
a decisive role for a significant number of buyers when



purchasing a car. This fact shows that customer pref-
erences have changed drastically in the past few years
and that vehicles with cutting-edge technology and
digital features are gaining in popularity. Consequently,
car manufacturers would be well-advised to take this
shift into account and equip their products with the op-
tions that consumers want. To meet the ever-growing,
ever-changing demands of their customers, a “software
first” approach is indispensable.

An overview of the benefits of SDVs:

— Updates without a trip to the service center: Ve-
hicles can be updated and equipped with additional
functions using over-the-air updates (OTA).

— Improved user experience: Drivers can adjust and
personalize the driving experience to suit their partic-
ular preferences.

— Increased driving safety: The software-first ap-
proach with implementation and maintenance of
ADAS or Al assistants can reduce accidents on the
road.

— Efficiency and range: Vehicle software, Al and ma-
chine learning can be adapted to improve efficiency
and increase vehicle range.

— Payment device: The vehicle can serve as a pay-
ment device, e.g. for charging stations or for numer-
ous other services.

— Continuous optimization: Regular updates and
the use of artificial intelligence ensure continuous
improvement of the on-board assistants and avatars.

— Third-party integrations: An open ecosystem
makes it possible to integrate third-party applica-
tions, which opens up nearly unlimited options for
users.

— Customer loyalty: Customer data can be used to
create personalized offers that increase customer
loyalty.

— High residual value: SDVs can be sold for a higher
residual value compared to traditional vehicles, be-
cause the models can hold their own against later
models over a longer period of time.

— New potential revenue: OEMs hope to create
new revenue streams using software defined vehi-
cles. Software updates, on-demand functions and
the monetization of data should lead to increased
revenue.

The relevance of new vehicle features is increasing
Which role will newer vehicle features (like infotainment, assistance systems, connectivity, etc.)
play in the purchase of a car in 5 years?

96 96
91 91
84 82 84
75

VE

= 67 70 69

57

In total Europe USA China Germany UK Sweden Poland [taly

B - N 4 [ ) | I I
@ = N HE [ |

. Now

. In 5 years

Response in %

Image 8: Newer vehicle features are increasingly important to buyers
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The relevance of new vehicle features such as pow-
erful infotainment systems, ADAS and assistance sys-
tems and connectivity will increase in nearly all of the
surveyed regions in the coming years. In China, over
95% of consumers already say that these criteria play
a decisive role when buying a vehicle. In Europe, on
the other hand, the importance of modern vehicle
features is increasing at the highest rate of all regions
surveyed: the relevance of this aspect will increase by
more than 15%, according to survey results.

Focus on updates and
layer logic

Current developments in the automotive industry are
similar to the transformation in the mobile phone in-
dustry. The introduction of more powerful hardware,
an overarching operating system (e.g. Apple iOS or An-

droid OS) and an app store that created an open eco-
system turned the mobile phone industry on its head.

We still talk about what is known as the "NOKIA ef-
fect”: the industry changed drastically as we made the
innovative leap to the modern smartphone. Manufac-
turers like NOKIA, Siemens or Blackberry have stepped
away from the business of mobile devices altogether.
Whether we should expect a comparable develop-
ment in the automotive industry remains to be seen.
Although the comparison does seem quite relevant,
vehicles are systems that are far more complex than
smartphones and tablets. Cars have different safety
requirements and much longer usage lives.

The future E/E architecture for cars will be centralized
and connected to the cloud. The fragmented E/E archi-
tectures that are currently so common are marked by
decentralized ECUs and a central gateway and are not
suitable for software-defined vehicles.

From "fixed functions” to "always updatable”

[ Patchwork Architecture: up to 100 ECUs with limited computer power

T

%

Updates and new
functions not
| possible

—@& _, s

Updates and new
functions possible
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|9 Use Cases Vehicle Functions E/E Architecture ECU & Components
% (fixed) (fixed) (fixed) (fixed)
[
Designed for a defines use case and Functions sets
|
Functions defined by/isolated in subsystems and components
—— Centralized HPC units, zones —
[a]
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Designed for a future software release,
additional use case and function sets

Image 9: Development of car models from fixed functionality to progressive
development that is possible at any time



For Ford CEQ Jim Farley' and his competitors, the clas-
sically designed car has a marked disadvantage: in
a modern car, you can find modules with computer
chips from up to 150 different suppliers. The software
on the modules was developed by the associated sup-
plier, and it is impossible to connect them with each
other. The software’s IP also belongs to the individual
supplier. If an OEM like Ford wants to make a change
to the software at some later point, it has to outsource
this task to the supplier. What's more, the software is
written in different programming languages and struc-
tured differently.

To get around this problem, software-defined vehicles
must use an E/E architecture with a central, high-per-
formance computer and a few zones with individual
zone-control units. This means that the next genera-
tion of E/E architecture will be divided up into just a
few zones that are controlled by ECUs. A central HPC
connects the zones and the core of the E/E platform. A

cockpit domain controller delivers the compute power
for the in-car infotainment and entertainment offerings.

The software should primarily be developed internally
and separately from the hardware to make frequent
updates possible. The challenge here is that, up until
now, car manufacturers have not developed any auto-
motive software. To be able to develop the software
in-house, businesses will need new forms of organiza-
tion, innovative working methods and talent with the
necessary skills.

An SDV's hardware layer generally consists of an info-
tainment computer in the vehicle, an ADAS computer,
controls for the exterior and interior, a central steering
mechanism and a connectivity module. On the basis of
this hardware layer, an expanded software layer con-
trols all processes—including general functions, SDKs
and APIs.

Software-defined vehicles as enablers
to remain competitive
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Image 10: Overview of the layer logic of a software-defined vehicle

'Ford CEO Jim Farley | Fully Charged Podcast
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In your opinion, which car manufacturers have particular
expertise in newer vehicle features?
(such as infotainment, assistance systems, connectivity, etc.)

Global respondents German respondents

Globally, German OEMs are
recognized for their expertise in
digital vehicle features. However,
that trend is on a slight decline,
whereas Chinese OEMS, in
particular, are showing a rapid
upswing.

. Now . In 5 years Response in %

Image 11: Estimated expertise of international car manufacturers in terms of
implementation of new vehicle features



The user interacts with the application layer, while the
OEMs either develop their own layer or enter into part-
nerships with hyperscalers like Google or Amazon. The
user interface is often designed by the brands them-
selves to create a unique brand experience.

Cloud services and a constant connection between the
vehicle and the data clouds are essential to SDVs. A
cloud service is connected with the SDV to collect, pro-
cess and analyse data. The insights that are attained
make it possible to develop new use cases and busi-
ness models.

It is essential to keep regional differences in mind. An
OEM will need to think about at least two different
cloud services: one solution will be needed for Chi-
na, and another for Europe and the USA. The reason
for this is that US cloud providers like AWS, Azure, or
Google Cloud are either not active in China or can
provide only very limited services. Chinese cloud pro-
viders, on the other hand, face challenges in the USA
and Europe. As a result, businesses must adopt a dual
strategy to meet the needs of their customers glob-
ally. The localization in terms of the networking and
integration into digital ecosystems is a comparable
issue; customers have different expectations in differ-
ent regions. In China, the integration of digital ecosys-
tems such as WeChat or AliPay is essential. In the USA
and Europe, on the other hand, ecosystems such as
YouTube, Facebook, or payment platforms like PayPal
must be integrated.

Expertise in the
implementation of new
vehicle features

As previously mentioned, the relevance of digital fea-
tures will continue to increase in all surveyed regions in
the coming five years. Nonetheless, traditional vehicle
features will also continue to play a significant role.

Attractive offers in terms of production quality, steer-
ing, and chassis have become hygiene factors that are
expected by customers around the world.

Expertise in the implementation of digital features
was also studied as part of the survey—with a sur-
prising result. German manufacturers enjoy a reputa-
tion for having the highest level of expertise in this
area—although this tendency is waning, according to
the worldwide opinion of survey participants. When
it comes to European manufacturers, though, things
look quite different. In this case, the global participants
do not believe that European brands have expertise in
digital offers. The manufacturers from the USA enjoy
the highest level of trust now and in five years.

Based on the survey results, the Chinese brands will
make the greatest progress in the coming five years.
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Implementation:
The path to
software-defined
vehicles
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On principle, companies will need to adhere to the
following principles to profitably sell software-defined
vehicles:

— The vehicle's hardware must be future-oriented.
That means that even future software releases will
need to be compatible with the existing vehicle ar-
chitecture and components, without any noticeable
limitations for the users.

— When developing the software, it is important that
the software is largely hardware-agnostic, as well as
being backwards-compatible with existing E/E con-
figurations.

— Similar to smartphones, there must be an ecosystem
with services and functions available, to make on-
going expansion and monetization possible.

In the following, you will be presented with an over-
view of the greatest challenges facing car manufactur-
ers on their path to software-defined vehicles.

Decoupling of software
and hardware as a key
challenge

One of software-defined vehicles’ significant differ-
ences is that the development of hardware and soft-
ware is decoupled.

— Software must be developed in such a way that it is
backwards-compatible with the current generation
of hardware.

— The applicable hardware should be configured so
that future versions of the software will run on it
smoothly. This requires a change in thinking be-
cause, until now, it has been extremely rare for
hardware manufacturers to build in more hardware
capacity than currently needed.

— Finally, a customer-centred ecosystem is required to
create new revenue streams.

Decoupling of hardware & software development
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Image 12: An overview of the progression of decoupled hardware and software



Use of zones instead of
domain architecture

A zonal architecture in cars is an approach to rede-
signing the electrical and electronic architecture (E/E
architecture) that should satisfy the increasing require-
ments of connected, software-defined vehicles. In
contrast to the domain architecture that is currently
used, which separates functions like infotainment or
the vehicle’s chassis into separate domains, zonal ar-
chitecture attempts to organize the functions based
on their location in the vehicle.

Transitioning from a domain architecture to a zonal
E/E architecture can help to speed up the development
of new vehicles. Instead of using domain controllers
(ECUS) that often number into the hundreds, a zonal
architecture typically uses a small number of zone con-
trollers. While traditional cars typically divide similar
functions into domains, zonal architecture divides the
car into multiple zones and the functions are assigned
to the individual zones.

Each zone has one, or sometimes more, ECUs, which
are used by multiple data streams. Depending on the
vehicle's complexity, four to six zones are created. The
zone ECUs are connected to a central computer. The
network, comprised of a central computer and a few
ECUs in the zones, takes over the functionality that
would previously have been handled by a large num-
ber of domain controllers.

The benefits of a zonal architecture are obvious. The
complexity of the connections and wiring is reduced,
which reduces both weight and the effort required for
assembly. Signals and data no longer need to be sent
through the entire vehicle. They are processed locally
in each zone. That saves components and energy. The
number of ECUs is drastically reduced, and new func-
tions can be added to the zones more easily.

Another benefit of the zonal E/E architecture is that
it can be used across all car models. Configuration of
functions and installation of updates can be done by
adjusting the zones, without needing to change the
E/E architecture. That saves development time and, of
course, Costs.

Tesla is considered a pioneer of zonal architecture,
but Chinese manufacturers such as Nio, BYD, Xpeng
and Dongfeng are also quickly moving in this direc-
tion. Traditional car manufacturers like BMW, Mer-
cedes-Benz and Volkswagen are more cautious in
their approach, and are planning a gradual transition.

South Korean and Japanese manufacturers, on the
other hand, are hesitant and observing the develop-
ments in the industry.

Implementation using
a horizontal or vertical
approach

When it comes to implementation, there are two pos-
sible paths.

— Primarily vertical approach: Some companies use
this approach to defining their software-defined ve-
hicles. With a vertical approach, the focus is on high
internal value creation based on the innovative SW
systems and the resulting functionalities.

— Horizontal approach: The horizontal approach is
in direct contrast to the vertical approach. It places
less emphasis on in-house value creation. The com-
pany enters into partnerships to develop the various
layers of the software-defined vehicle structure.

Being deeply integrated in the Chinese market is es-
sential to ensuring the company’s long-term success
and to continued expansion. Partnerships across dif-
ferent levels play a critical role in this integration.

Possible approaches to partnerships to
ensure successful implementation

1. Horizontal partnerships in key technologies

The rapid technological advances in areas such as in-
fotainment, ADAS/AD (Advanced Driver Assistance
Systems/Autonomous Driving) and charging infra-
structure demands specific expertise and innovative
solutions. Horizontal partnerships can help businesses
create synergies and collaborate to develop solutions
that meet specific customer demands.

Infotainment partnerships: We can already find exam-
ples of best practices here, such as the cooperation
between VW and ThunderSoft or Polestar and XinglJi
Meizu / Flyme Auto. These partnerships aim to offer
customers an improved, localized in-car entertainment
experience.

2. Comprehensive partnerships for the entire
vehicle development process

Some established automotive brands have recognized
the value of partnerships throughout the car’s entire
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development phase. For example, SAID and Audi,
VW and XPeng and Toyota and BYD have teamed up
to serve the Chinese market together. These co-op-
erations not only offer access to local resources and
knowledge, but also offer the chance to develop prod-
ucts that are precisely tailored to meet the needs of
Chinese customers.

3. Development of local expertise

To gain a foothold in the Chinese market, it is essential
to develop local expertise. This can be done by estab-
lishing local units for software and electronic develop-
ment, for example. These types of units ensure that the
products and services meet the specific demands and
preferences of the Chinese culture.

Strengthening independence

Partnerships might be important, but it is also crucial
to attain a certain level of independence. This allows
companies to stay flexible and react quickly to changes
in the market. The trade-offs between independence,
time-to-market, and access to technology must all be
considered.

In short: Establishing a variety of partnerships and devel-
oping local expertise creates a solid basis that will help
to secure long-term success in the largest automotive
markets in the world. It should be taken into account
that, even with partnerships, bringing new models to
the market takes several years.

The automakers Toyota and BYD, for example, an-
nounced a vehicle development partnership at the
end of 2019. The car was not presented for another
three years. VW estimates that the models that they
are developing in cooperation with XPENG will go to
market in 2026. The cars from Audi and SAIC are
expected in 2025.

Factors for a successful product launch

Chinese OEMs use three additional levers to accelerate
product launches.

1. Use of manufacturing as a service

Chinese automotive brands use different mechanisms
to rapidly expand their product portfolios. Zeekr and
Nio, for example, both launched new products in an
extremely short time frame.

Zeekr, a Geely brand, was able to rapidly launch
three new models due to the existing resources in the
group’s development and production units. Zeekr ben-
efited from the expertise that Geely itself had acquired
as a shareholder, e.g. of Mercedes Benz or as Pole-
star's parent company (in partnership with Volvo). This
also showed clearly that development and production
themselves are no longer differentiating factors and
that, when they are available, they can be used for
different brands and customer experiences.

Nio entered the market as a newcomer and began
production of eight models within five years. In that
time, they also developed the new platform NT2 and
launched the second generation of some models. At
the same time, more than 100 Nio Houses and Nio
Spaces were brought to market and a network of
over 1,500 battery swap stations was developed. Nio
is currently working on two new sub-brands for the
volume and entry level segments, which will put it in
competition with VW and other volume brands in the
midterm. The speed was possible due to an important
partnership: Nio entered into a joint venture partner-
ship with the company JAC to produce the vehicles.
Nio concentrates on developing and marketing the
cars, while JAC can rely on its years of experience in
automotive production.

2. Driving development with digital twins

Chinese OEMs follow a reliable approach: they build a
digital twin using the vehicle’s data. This allows them
to continuously improve the vehicle and develop new
customer-centric functions and services.

They can merge the vehicle’s data points in the cloud
to create a digital twin, allowing them to define tar-
geted offers for customers. Manufacturers then use
the data points related to aspects such as maintenance
and energy consumption for targeted optimization of
vehicle components. In this way, the driving data and
signals from the ADAS systems can be used to create
new safety features.

3. Get-it-done mentality

In addition to a focus on technological innovations,
most new challengers in the market distinguish them-
selves with their get-it-done mindset. At all levels of
the organization, the focus is on the goal of bringing
products and services to market as quickly as possible
in order to stay ahead of the competition. Thanks to



the previously described E/E architecture and the soft-
ware-defined vehicle design, companies can quickly
improve their products using customer data, without
needing to wait for the next production cycle.

There's no need for endless debates based on intri-
cately detailed decision-making documents. Instead,
executives make their decisions quickly and efficient-
ly—and the time saved allows the company to acceler-
ate their market entry.

4. Embedding in regional digital ecosystems
Due to the focus on developing the vehicle and its

functions, companies often overlook the fact that the
customer experience in the car is defined above all by

the digital interfaces. Customers expect that the ap-
plications, apps, and services that they use on their
smartphones will also be accessible on the infotain-
ment system—uwith the same level of personalization
as on their own phones. Because, as previously men-
tioned, digital ecosystems vary from region to region,
integrations for each region must be created. It is im-
possible to overstate how relevant seamlessly integrat-
ed regional digital ecosystems are to buying decisions
and customer satisfaction.

Think beyond the car:
Expanding the brand into life domains as vision and mission

Connected
Vehicles

Music &
Streaming

Entertainment
& Events

Physical stores

Digital Cockpit &
Al Assistant

Smart charging
solutions

Merchandise &
E-Commerce

Travel &
Experiences

Image 13: Chinese OEMs occasionally have a larger user base within
their digital ecosystems than they have actual vehicle owners
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Challenges
and goals for
Western OEMs
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OEMs in the Western world face several fundamen-
tal challenges in their efforts to remain competitive.
By setting the correct targets, however, these can be
overcome and the development of modern car models
can be driven forward.

A double burden:
Developing new
platforms, maintaining
existing ones

Established automotive manufacturers face a dual
burden. Firstly, they need to modernize their existing
platforms with strategies that bridge the gap by com-
pensating for their current deficits compared to the ad-
vanced software-defined vehicles platforms. Secondly,
it is essential that they simultaneously develop innova-
tive, future-oriented software platforms that will effi-
ciently close their fundamental technological gaps.

Traditional OEMs face challenges at many levels:

— The customers already demand high-performance
products and services. From their perspective, it
doesn’t matter which platform the vehicles are
based on. They will penalize the OEM for a lack of
features and insufficient performance.

— The costs for developing the platform could reach
into the billions. That means that automotive com-
panies need to carefully plan the financing for the
transformation.

— As we have already shown, developing platforms
for software-defined vehicles requires new process-
es, new forms of organization and—most of all—
employees with the necessary skills. The organiza-
tional transformation is complex and will take time

Short-term strategies:
Keeping the flywheel in
motion

Up until now, major auto brands and companies were
like a smoothly rotating flywheel. They are now begin-
ning to rotate more slowly or irreqularly. Here's a brief
overview of how the flywheel effect works:

— The growing product portfolio is sold with single-digit
profit margins; in the premium and luxury segments,
two-digit profit margins are also possible.

— The sales volumes for the various models and de-
rivatives increases continuously, often with positive
"“operating leverage”.

— The resulting profits have been used to finance new
platforms, models and model updates, which have,
in turn, kept the flywheel going.

For many traditional OEMs, their business in China as
well as Europe is essential to their survival as a compa-
ny. Without the sales and profits from those regions,
the car manufacturers are no longer able to develop
new product platforms, update existing models or en-
ter new business segments and regions.

Long-term goal: Their own
vertical software-defined
vehicle platform

Companies must ensure that their software can be
repurposed. To survive in this new era of networked
cars, it is critical for OEMs to sink their software de-
velopment costs while increasing the quality of the
software. The new era of SDVs promises software
platforms that companies will be able to use across
multiple models and generations of vehicles. These
will offer standardization and over-the-air updates
that help OEMs to accelerate development while im-
proving the quality of the end product.

Most car manufacturers and brands have already rec-
ognized the urgency of the situation and, in many cas-
es, already began implementing appropriate strategies
several years ago. Tesla’s success and the transforma-
tion of China’s automotive industry were wakeup calls
that were impossible for the traditional car manufac-
turers in Europe, South Korea, Japan, and the USA to
miss. Nonetheless, the process of waking up is simply
taking too long for the traditional manufacturers. This
is @ boon to the up-and-coming challengers, who take
strategic advantage of their competitor's lumbering
progress to put themselves yet further in the lead.

But the traditional OEMs shouldn’t be accused of idle-
ness. In recent years, many of them have already an-
nounced plans to build software powerhouses. With
dedicated teams, budgets in the billions, and—in some
cases—dedicated companies, they are developing the
software platforms of the future and combining them
with the hardware platforms.



Traditional OEMs must continue developing platforms while
simultaneously starting with SDV platforms

TRADITIONAL OEMs

Update existing Build pure
platforms SDV platforms

NEWCOMERS

— No legacy in terms of

processes and organization

— Team focused on software
and high-tech development

— Rapid development cycles

— Facilitating brand narrative

access to capital

Pure SDV approach

Image 14: Traditional OEMs face a double burden when
implementing an SDV approach
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Strategic approaches: How
traditional automotive
companies plan to become
software powerhouses

In recent years, a number of OEMs have announced that
they plan to shift their businesses towards becoming
software powerhouses. This step reflects the increased
focus on digitalization and connectivity in the automo-
tive sector. The following is an overview of the leading
automotive companies and their strategic approaches:

1. Stellantis

— Goal: Developing the vehicle as an open software-de-
fined platform

— Strategy: Providing dedicated teams and generous
budgets for innovative software solutions and com-
bining said software with hardware platforms

— Market entry: Implementation of the software solu-
tions in the first models beginning in 2024

— Partnerships: Partnering with technology giants
such as Amazon or Foxconn for quicker development

2. Volkswagen

— Goal: Development of operating systems and appli-
cation software for future generations of vehicles,
across the group

— Strategy: Swift reaction to the transition and intro-
duction of the software unit CARIAD

— Products: CARIAD is responsible for the VW.OS and
other software solutions

— Partnerships: Co-operations with companies such
as Bosch and Mobileye or Horizon Robotics to accel-
erate development

3. Toyota

— Goal: Developing a coherent software strategy for
future models

— Strategy: Bundling software development capacity
under the flag “Woven by Toyota”

— Products: Main development unit is concentrating
on the “Arene"” software platform for future models

4. Ford

— Goal: Clear division between up-and-coming e-cars
and traditional combustion engine models

— Strategy: Radical redesign of the business models.
The unit “Ford Model e” is focused on the next gen-

eration of exclusively electric, software-defined ve-
hicles while work on the traditional product palette
continues in parallel

— Economic importance: Product palettes with com-
bustion engines are still essential to Ford's turnover
and profits, which are reinvested in the development
of new software-defined vehicles

The automotive industry is in the midst of a radical
transformation, in which software and connectivity
play an ever-increasing role. Each manufacturer is do-
ing its best to find its own unigue way forward, so that
it can successfully gain a foothold in this new era.

Taking the lead:
Status quo of Chinese
automotive brands in
Europe

Chinese car brands have been available on the Europe-
an market for several years. The brand MG (acquired
by SAIC) was already sold in Europe in 2011, and the
availability of additional brands has been increasing
continuously since 2020. The market entries of NIO,
BYD and Polestar, in particular, have attracted a great
deal of attention.

But the high regard that these brands received has not
been reflected in the sales numbers so far. Brands like
MG and Polestar, which have been active in Europe for
some time and which can build on their existing brand
recognition and credibility, show new-vehicle registra-
tion numbers in the high five-digits or mid-six-digits
each year. According to analyses from JATO Dynamics,
however, models like the MG4 are already on the Top-
10 list of BEV registrations in Europe and are coming
in close on the heels of Volkswagen’s ID. series models.

Other brands that are receiving attention from the me-
dia are still showing lower numbers in terms of sales,
but this is often due to their very recent entry to the
market. It remains to be seen how these marketplace
newcomers will develop in the next one to two years.
The high cost of market entry must be recuperated
quickly to avoid bringing the company’s capital situa-
tion out of balance. The successful entry into foreign
markets will be an essential success factor for the new
competitors from China.

The fact that the new Chinese automotive brands have
shown low sales numbers thus far is still no reason for
existing players to rest on their laurels. Behind closed



curtains, the newer brands are working intensely to es-
tablish solid distribution and service networks. Experts
give established brands only two to three more years
before the gap between them and the technically in-
novative newcomers closes drastically. The up-and-
coming brands are investing heavily in research and
development and stand out from traditional brands
with the latest technology and agile business models.
In addition, many of the new brands are less weighed
down by legacy issues, which allows them to adopt
more flexible pricing models and more aggressive mar-
keting strategies.

In addition, they specifically target younger buyers,
who have a high affinity for technological develop-
ments and environmentally friendly engines. In times
of change—particularly in the automotive industry—
these kinds of dynamic market newcomers can quick-
ly capture new shares of the market. In order to de-
fend their leading positions, traditional brands should
watch these developments closely and proactively
adapt to the changing landscape.

Take advantage of existing assets
that challengers have not yet

N©
©
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Brand Distribution
trust structures and
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Image 15: Existing assets can be decisive in helping
brands distinguish themselves from the competition

Chinese companies often distinguish themselves with
their perseverance and their ability to adapt quickly—
as long as they have secured sufficient financing. It
can therefore be assumed that the newcomers will
not give up, and that they will dynamically adapt their
approach if they notice that they are not progressing
with their previous approach.

At the same time, there are growing indications that
select Chinese automotive companies such as BYD

Chinese brands preparing to scale
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Image 16: Preparation of Chinese brands for scaling

and SAIC would like to develop their own production
capabilities in Europe. The companies hope that this
step will diversify their business activities and believe
that they will be able to react more efficiently to local
demand.

Still playing a secondary
role: Status quo of Chinese
automotive brands in

the USA

Chinese car brands are of only minor importance in
the USA. Trade tensions between the USA and China,
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particularly during the Trump administration, made it
more difficult for Chinese car brands to enter the US
market. Customs, trade restrictions and regulatory
checks have made direct investment difficult.

BYD is present in the US market, but is concentrating
primarily on electric buses rather than on passenger
cars. The brands Volvo and Polestar, which belong to
the Geely Group, are sold in the USA. Some of the
leading automotive companies and tech corporations
have development units in the USA, which are devel-
oping the next iteration of digital solutions.

Software technology as
a must-have: Status quo
of Chinese automotive
brands in China

The transformation of China’s automotive industry is
occurring at a speed that is unmatched in any oth-
er region of the world. Driven by the ever-growing
range of electric vehicles, Chinese manufacturers
have made impressive progress in recent years—in
terms of technology as well as design and range. In
addition, municipal regulations have also accelerated
the transformation. Because air pollution has reached
critical levels in many Chinese cities, politicians have
implemented a number of measures to limit the use
of vehicles with combustion engines—or to forbid
them entirely. The combination of technological
progress and regulatory interventions has put China
at the forefront of the global mobility revolution.

The Western automotive brands may have achieved
a dominant place in China’s combustion engine seg-
ment, but they lag behind when it comes to electric
vehicles. However, as a result of the previously de-
scribed developments, the market for combustion en-
gines is on the decline, which is becoming a problem
for Western brands. In contrast, the demand for elec-
tric vehicles is growing steadily. That makes it clear:
the future of mobility is electric. Brands that cannot
adapt quickly enough could lose market share. That
means that it is critical for Western manufacturers
to rethink their strategies and invest in the growing
electric market.

Software-enabled features and the focus on high-
tech are setting the tone in China. Without digital
vehicle features, no car will sell in China—now or in
the future. New local brands can meet these custom-
er expectations, while traditional brands lag behind.

This has erupted into a veritable contest. The first
phase was characterized by ever-larger displays; since
then, things have progressed to a race to create the
most powerful driver assistance systems.

In China's progressive automotive market, local
brands are constantly striving to distinguish them-
selves from international competition. They do this
by delighting their customers with innovative tech-
nology and services.

Here are some of the functions that Chinese
brands are currently using to win over consumers:

1. ADAS (Advanced Driver Assistance Systems):
These advanced driver assistance systems are used in
many Chinese vehicles. They help drivers in a variety
of situations, from parking to lane-keeping assistance
and collision warning systems. Their integration im-
proves not only driver comfort, but also safety. In
the last six months, the Chinese automotive industry
has displayed remarkable dynamism. Almost a dozen
companies in the industry have announced ambitious
plans to launch a Navigate on Autopilot (NOA) prod-
uct in numerous cities around the country. Due to
current regulations, the assistance systems are cer-
tified as L2 for use on the highway as well as for
city centers. These developments reflect the growing
interest and faith in the technology. Experts believe
that this not only heralds a revolution in the Chinese
transportation landscape, but that it could influence
the global automotive market as well. The rapid ex-
pansion and the dedication of these companies indi-
cates that China could play a leading role in the area
of NOA technology in the near future.

2. Native app environments: Integrating apps into
the infotainment system that were developed to
meet the needs of the Chinese market allows users
to access traffic information in real-time, stream mu-
sic or even order food, just to name a few examples.

3. Artificial intelligence and avatars: Some of the
most advanced Chinese vehicles are equipped with
intelligent avatars that are capable of communicating
with the occupants. These Al systems offer a person-
alized user experience and can adapt to their prefer-
ences and habits.

4. Incorporation into leading digital ecosystems
in China: The seamless integration with the Chinese
digital ecosystem of apps like WeChat, AliPay or Baidu
allow users to easily incorporate their daily digital ac-
tivities into their driving experience.
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To summarize, Chinese automotive brands not only
demonstrate their technological superiority by in-
tegrating these modern systems into their vehicles;
they also satisfy the needs of an increasingly digital
and networked Chinese population. The digital sys-
tems designed by many brands still place a strong
focus on the domestic market and the needs of Chi-
nese citizens. But we should also anticipate that they
will adapt the digital ecosystems to meet European
needs in the very near future.

Western brands in China:
Challenges and need to
adapt

The registration statistics from the first half of 2023
make the dilemma clear. Automotive brands and
companies continue to dominate the shrinking mar-
ket for combustion engine vehicles. VW has a market
share of 20%, followed by Toyota with approx. 12%.
When it comes to New Electric Vehicles (NEV), tra-
ditional brands play only a secondary role. The NEV
segment, which includes BEVs, PHEVs and cars with
fuel cells, is dominated by challengers like BYD, Tesla
and GAC. Western automotive brands, which have
shaped the global market for decades, face signifi-
cant challenges in China. There are multiple reasons
for this:

1. Inadequate offers: Although traditional auto-
motive brands are dominant in many regions of the
world, they seem unable to satisfy the current needs
of the market in China.

2. Slow to adapt: A 48-month product development
cycle, which is typical for many Western brands, is
too long for the dynamic Chinese market. These long
cycles prevent the quick adaptation and changes that
would be required to keep pace with local brands.

3. Digital services not competitive enough: Dig-
ital services from Western brands are often unable
to keep pace with their competition in China. The
local brands better understand the specific needs
and preferences of Chinese consumers, which allows
them to offer more targeted digital solutions.

4. Lack of integration with local ecosystems: The
Chinese market is known for its unique digital eco-
systems. It is difficult for Western brands to effective-
ly integrate them into their vehicles, which puts them
at a disadvantage to local providers.

5. Software not state of the art: The software
used in Western vehicles frequently fails to meet the
expectations of Chinese customers. Regardless of
whether these failings are found in the user inter-
face, functionality or integration, there is consider-
able need for improvement.

It is clear that Western brands need to reconsider
their strategies and offers and adapt to the Chinese
market if they want to remain competitive. They need
to understand local preferences more deeply and
adapt more quickly to changes in the market.

Hidden champion:
Status of Chinese car
manufacturers in
other regions

Chinese car manufacturers are focusing on the up-
and-coming brands in South America, ASEAN, and
Africa. China is using its geopolitical influence to ac-
celerate the development and distribution of electric
vehicles. This could result in many developing coun-
tries in which China has a presence transitioning to
electric vehicles sooner than originally predicted. A
trend of this nature could make things difficult for
traditional auto manufacturers that are concentrat-
ing on combustion engines.

Countries such as Thailand, Indonesia, Costa Rica and
Mexico are already showing sales numbers for elec-
tric vehicles that are far higher than expected. At the
same time, countries in the ASEAN region are trying
to convince Chinese car manufacturers to build local
factories to produce products for the local market.
This would increase their economic strength.

We should also not overlook the rapid developments
in Middle Eastern markets. The BYD Atto 3, for exam-
ple, is very popular in countries such as Jordan, the
United Arab Emirates and lIsrael. The governmental
support and dedication give Chinese manufacturers
the confidence to fully invest their resources in elec-
tromobility.

In light of this development, traditional Western au-
tomakers should not assume that their past success is
enough to succeed in the future. Instead, they should
make a dedicated effort to introduce modern soft-
ware that allows them to keep up with the pace of
Chinese expansion in the automotive industry.
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