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Management Summary

In view of digitalisation, the mobility industry is currently
experiencing the most significant transformation in its
history. Data-bound information that can be accessed at
any time and digital platforms are not only changing long-
established player landscapes, but are also prompting a
reorganisation of entire value chains. For established or-
ganisations, nothing less than the future viability of their
existing business models and their role in the mobility
ecosystem of the future is at stake. Against this backdrop,
the study examines the impact and success factors of the
data and platform economy on the German mobility in-
dustry. It analyses the relevance and complexity of digi-
talisation in the context of mobility, evaluates the state of
digital development of key stakeholders in the mobility
sector and identifies possible options for action. In terms
of the methodology, the study is based on a broad mix of
company and statistical data, the analysis of relevant lit-
erature, and in-depth guideline-based interviews with
industry experts.

Key findings:

B Data is the key resource of the 21st century. Its unique
properties enable diverse value creation concepts in

the mobility industry.

B Digital platforms are revolutionising the interaction
between supply and demand. Network effects and
economies of scale are paving the way for data-based

mobility ecosystems.

® On the global data and platform market, Germany is
confronted with companies from China and the USA
that have dominated to date. Domestically, individual
lighthouse projects demonstrate the innovative
capabilities of German mobility players.

m Overall, the “digital fitness” of German companies
varies considerably depending on the size of the
company, group of players, position in the supply or
value chain, and individual product and service
portfolio. The success factors of skills, collaboration,
culture and organisation play a key role in determin-

ing their future viability and competitiveness.

B The public sector must assert its important
orchestrator function more. Greater assertiveness and
decision-making power in conflicts of interest
could significantly accelerate digital progress in the

mobility industry.
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Introduction

Digital technologies, data and platforms will permanently trans-
form the automotive industry and the entire overarching mo-
bility ecosystem (see Figure 1). They open up considerable
potential for value creation and form the basis for more efficient
processes, new business models, improved customer benefits
and lower costs. Digital skills are a necessary, however not
always a sufficient, condition for success. Companies that do
not address these topics intensively are likely to be among the
losers of the digital transformation. These theses outline the
initial situation that is the subject of this report.

Mobility

Digital technologies and data-based platforms have already
permanently changed value creation and competitive struc-
tures in industries such as communication (WhatsApp, Face-
book, TikTok), retail (Amazon, Alibaba), music (Spotify, iTunes)
and film/television (Netflix, YouTube). Today, the majority of
these platforms generate profit margins in the double digits
every year, and the companies are among the most valuable
companies in the world in terms of their market capitalisation.
The automotive and mobility industries, which are character-
ised by investment-intensive plants and infrastructure as well
as lengthy product development cycles, still have most of this

radical transformation ahead of them.
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providers i
and repair
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Figure 1: Players in the mobility ecosystem

Source: own illustration
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The following also applies to the industry in focus here: “Soft-
ware is eating the world"" and “Everything that can be digitized
will be digitized"?. In the key future trends of electric mobility,
connectivity, autonomous driving, mobility services as well as
process and production automation, software, data and plat-
forms form the new, critical core of future value pools. Ele-
ments of such software- and data-based value creation are,
for example, the new vehicle architectures/operating systems,
networked services or functions on demand (infotainment,
e-commerce, charging, etc.) or autonomous driving systems/

ride service platforms.®

On the one hand, the shifting skill requirements result in new
value creation opportunities for established players in the auto-
motive and mobility industries. On the other hand, many exist-
ing elements of value creation and profit pools are eroding,
melting away or disappearing completely. In addition, new
players with broad software, data and platform skills are joining
the future mobility universe as competitors. These, above all,
include financially strong tech companies such as Alphabet/
Google, Apple or Amazon (or Tencent, Baidu, Alibaba in China),
which are expanding the business success of their digital eco-
systems from consumer electronics to the automotive and
mobility industries. Specialised digital companies and start-ups
that offer software and data services or platform-based mobi-
lity solutions such as car subscriptions, car sharing and ride
services should also not be underestimated. In the course of
the digital transformation, the entire automotive and mobility
universe is changing accordingly, along with the paradigms and
the value creation and player structures.

Against this backdrop, the study published entirely in German
discusses the fundamental importance and complexity of
digitalisation in the context of the mobility ecosystem. It aims
to motivate and encourage players in the mobility industry to
recognise the relevance of the data and platform economy as
an element of value creation and to use this to their benefit. In
particular, the following issues are discussed:

1 | Andreessen, M. (2011)

How is data different from traditional resources?

What steps are necessary to derive added value from it?
What are the distinguishing features of digital platforms?
What do companies need to consider when setting up and
using these?

For which applications are data and digital platforms
already being used in the mobility context?

How digital is the German and Baden-Wirttemberg
mobility industry at present? What are the current
challenges for automotive manufacturers and suppliers
and the motor vehicle retail, repair and aftermarket trades
as well as for public transport operators and other mobility
providers?

Which skills do industry players already have?

What are the motives for entering into collaborations or
restructuring the corporate culture and organisation?
What can companies do now to handle the digital
transformation and secure their strategic competitive
position? What role does the political sphere play in this?

The study begins with an introduction to the topic before
moving on to discuss these questions in four sections using a
mix of different methods.

2 | Fiorina, C. (2000): “To refresh your memory, e-services are any process, any application, any asset that can be digitized and delivered over the Web. Believe me, if it can be digitized, it will be.” and
“In the new world, everything will be intelligent, everything will be connected and literally everything can be considered as a platform for the delivery of services.”

3 | Cf. Bratzel, S.; Tellermann, R. (2022a), p. 87 ff
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Recommendations for action for

a digital mobility industry

The data and platform economy will fundamentally change the
mobility ecosystem of the future. The analysis of the different
groups of players has shown that companies and organisations
are at different stages in their digital development. While es-
tablished large enterprises and start-ups tend to be further
along in the process, public enterprises and SMEs are often
still in the early stages of their digital transformation. In addi-
tion, the political and infrastructural framework conditions in
Europe, and especially in Germany, exhibit some major weak-
nesses in the international comparison. In view of the trans-
formation pressure, companies must implement short-,
medium- and long-term measures and optimise external frame-
work conditions.

Options for action within the company

Automation, the use of Al and the networking of machines,
products and services are gaining in importance and are per-
manently changing the interaction with customers. Projects
such as Catena-X and regiomove also show that the interaction
between players at different stages along the value chain is
intensifying. There is also no way around the data and platform
economy in the automotive and mobility industries: against
this backdrop, companies must ask themselves what role they
want to and can play in the industry in the future. Above all,
the dynamic transformation of the competitive environment
must be taken into account. The development of a future-proof
data and platform strategy is based on a comprehensive review
that considers both internal and external perspectives. The
company-internal review must consider how the provision of
services to cooperation partners and customers has been
structured to date and how this could change in the future

through the use of data and platforms. In the industrial context,

4 | Cf. Luckert, M. etal. (2018), p. 38 f.

for example, the connecting of machines and implementing
loT platforms can be sensible measures. The examination of
external aspects primarily involves analysing current and future
service offers. The extent to which existing products and ser-
vices can either be supplemented with or replaced by digital
components must be evaluated accordingly.*

The critical review grants insights into the gap that exists be-
tween the desired future competitive position and the actual
state of digitalisation. Sometimes, it also reveals how urgently
transformation is needed within the respective organisation.
Action is required on three fronts for companies active in the
mobility industry to remain competitive in the data and plat-
form economy in the future:

Build and expand skills
Adapt/readjust the cooperation environment
Change the corporate culture and organisation.
The measures within each field of action can be divided

(and potentially also prioritised) into perspectives to plan
in the short term (within two years) and medium to long term.
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Build and expand skills

— Basic skills

Short term .
— Cybersecurity

— Digitalise and network
processes and products

— Standardise and
automate processes

Medium to long term

Adapt/readjust
cooperation environment

Change culture and
organisation

—IT skills at management
level

- Strategic partnerships

- Mergers and acquisitions
(M&A)

— Public-private
collaboration

— Presence in ecosystems,

- B2X platforms

— Change the mindset of
the entire company

— Democratise IT skills

- Appeal for (young)
professionals

— Adjust hierarchical
levels, team structures,
etc.

- Consistent customer
orientation

Table 1: Options for action for a future-proof competitive positioning in the data and platform economy

Depending on the company’s respective state of digital de-
velopment, it is advisable to begin by building up (basic) skills
in the data and platform economy. In particular, this includes
gaining a basic understanding of the characteristics, advan-
tages and disadvantages as well as the (legal aspects of the)
handling of data as a key resource. It also includes essential
knowledge of the structure, operating principles, success fac-
tors and risks of digital platforms. This knowledge must be
available or built up within the company, as it serves as the
basis for further tactical and strategic considerations — as con-
firmed by the experts interviewed. Within this, it is equally
important to address the need to protect personal and busi-
ness-relevant data. Ensuring data security and availability (for
example through the use of redundant system architectures)
is not only a legal requirement. In an increasingly connected
world threatened by cybercrime, it is already becoming a focus
early on. In the medium to long term, digital skills must be
developed further in order to prompt an adjustment of compa-
ny processes and the product and service portfolio. These
components form the core of future-proof (digital) business
models and enable companies to participate in the data and
platform economy. Exactly which measures should be imple-

mented depends on the company-specific case. The results

5 | Cf Bichel, J. etal. (2022), p. 34

of the Digitalisation Index for Germany imply that processes
must first be digitalised (internal perspective) before digital
products and services can be offered (external perspective). It
should be noted that a digital product portfolio is not a blanket
solution for every company.® Likewise, it is not enough to sim-
ply digitalise existing processes. Rather, it is necessary to take
into account the overall context and to pursue an increase in

efficiency.

For automotive manufacturers, major Tier 1 suppliers, public
transport operators and mobility service providers, the trend
toward digitalisation is going in both directions, i.e. both inward
(service creation) and outward (service offers). Logical approa-
ches to company processes are needed in the development
of complex projects such as operating systems, zonal vehicle
architectures or multimodal platforms. For other companies
(e.g. Tier 2/n suppliers or automotive repair shops), however,
a differentiated approach is recommended. Companies that,
despite intensive deliberation, see no possibility or need for
(extensive) digitalisation of their products or services should
instead primarily focus on optimising their service offers. This
includes companies that manufacture simple mechanical com-

ponents (e.g. screws, door handles or rubber seals) with little

Source: own illustration
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potential for digitalisation. In addition, it may make sense to
expand the product portfolio to include urgently needed hard-
ware components (e.g. power electronics, semiconductors) or

to focus on other industries.®

Additional measures that contribute to the standardisation of
data formats and process flows are recommended when digi-
talising and networking services, especially in industrial con-
texts. Use cases from the supplier industry serve as a blueprint
for other companies. Standardising production processes and
logistics not only enhances the scalability of the system land-
scape to additional locations. It also provides a better basis for
the use of Al. According to the business experts interviewed,
companies must also address the topic of standardisation suf-
ficiently outside their own sector and beyond the boundaries
of their own company. Especially in public transport and mo-
bility services, a lack of national standards still hinders the
commercial dissemination of innovative service offers. Policy-
makers should devote themselves more to defining standards
and serve at least as coordinators. Cooperation is considered
the second fundamental component and a game changer on
the way to future-proof competitive positioning in the data and
platform economy. Digitalised products and services, net-
worked machines, new legal frameworks and demanding cus-
tomers increase the complexity of performance and production
processes and make isolated solo efforts increasingly unattrac-
tive. Regardless of the size of the company and the group of
players, cooperation is essential in order to keep up with these
growing demands and the global competition. In corporate
practice, different cooperation patterns can be discerned de-
pending on the current competitive position. They can also be
applied in parallel:

Strategic partnerships
Mergers
Acquisitions and other forms of cooperation

Strategic partnerships on an equal footing can take various
forms and should generally be considered for both internal and
external perspectives. Looking inwards, the extent to which
cooperation can help to accelerate or optimise the quality of
service provision or reduce costs must be clarified. Improve-
ments can be achieved, for example, by implementing loT
platforms, digital twins, cloud computing infrastructure or ana-

lytics software from well-known vendors. The competence

6 | Cf. Luckert, M. et al. (2018), p. 39 f.

boost realised through cooperation also speeds product de-
velopment (e.g. vehicle architectures) and improves the range
of services for (end) customers. Mergers and acquisitions
(M&A\) typically take place to achieve necessary economies of
scale or to vertically (re-)integrate upstream or downstream
steps in the value chain. Measures to increase economies of
scale and network effects play a particularly crucial role for the
success of digital platforms and are especially widespread
among mobility service providers. For smaller companies in
particular, mergers can be a sensible option to share any ne-
cessary investments in the digitalisation of hardware and soft-
ware among several partners. This helps them to pool their
existing expertise legally and expand their market share —and
thus also their negotiating power. Mergers are therefore as
likely in the automotive industry as they are among small sup-
plier companies. Other forms of cooperation, such as more
intensive public-private collaboration and an increased pres-
ence in ecosystems or on B2X platforms, should be considered
complementary measures that depend on the specific situation
of the company. According to the experts, collaborations with
towns/cities and regional administrations are particularly ad-
visable when setting up multimodal and intermodal platforms.
Publicly organised research or pilot schemes (e.g. regiomove)
serve as trustworthy test environments with low entry barriers
for commercial mobility service providers and foster the un-
derstanding of cross-company data sharing. Collaborations
dedicated to improving traffic safety (e.g. in densely populated

metropolitan areas) are equally relevant.

The involvement in data- and platform-based ecosystems
should be closely aligned with the company strategy and take
the existing framework conditions into account. Prioritising
individual projects is particularly advisable for SMEs, as they
have only limited access to the necessary human and financial
resources. Legal aspects should also be considered when
weighing up the expected (economic) benefits against the ef-
fort required. The adoption of the German Act on Corporate
Due Diligence Obligations in Supply Chains (Lieferkettensorg-
faltspflichtengesetz, LkSG) is considered a decisive driver for
establishing the Catena-X data ecosystem. Participation in B2X
platforms and marketplaces is advisable, for example, if ad-
ditional customer groups can be reached with a reasonable
amount of effort or if required information (or products or ser-
vices) can be accessed more easily.
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Efficient and effective internal structures are critical to the suc-
cessful implementation of a long-term digital strategy. The
analysis has shown that in terms of corporate culture and or-
ganisation, particularly traditional, industry-related and public
companies exhibit history-related deficits compared to young
digital companies and start-ups. Various change management
measures are advisable to tackle the necessary transformation.
The shift toward a digitally savvy corporate culture must pri-
marily come from the management level and be represented
and supported by it. Expertise in and responsibility for the
principles of the data and platform economy can already be
pooled at the management level in the short term. Institu-
tionalising digitalisation within companies, for example by ap-
pointing a digital officer at the management level, can also be
a sensible solution for medium-sized companies. According to
a survey by Germany's digital association Bitkom, 19% of Ger-
man companies with more than 20 employees (n = 604) have
already created such a position. Just under one in five com-
panies (18%) plan to deploy a digital officer in the near future.”
Change management workshops and seminars that trigger a
change in mindset in the workforce and reduce mistrust and
pessimism about digital business models are also advisable
short-term solutions.

Since a company’s success depends largely on its employees’
skills, in the medium to long term it is the managers’ task to
transfer the acquired understanding and know-how to the in-
dividual departments. In terms of measures, the aim is to cre-
ate the optimal conditions for existing employees on the one
hand and to increase the attractiveness for new skilled workers
on the other. The former can be achieved, for example, through
IT training and practical advanced and further training. These
qualification measures enable people to use digital technolo-
gies effectively and responsibly and ensure the democratisa-
tion of IT skills. Building up in-house skills automatically re-
duces the dependence on external service providers and
increases flexibility within the company.®

Both hard and soft factors can be used to recruit young pro-
fessionals. Due to the extensive (in some cases voluntary)
collective wage agreements, most companies in the automo-
tive sector differ only slightly from one another in terms of the
pay, holiday leave and working hours they offer. Public trans-

Cf. Bitkom (2022)

Cf. Biichel, J. et al. (2022), p. 48.

Cf. EFI(2022), p. 92, and Luckert, M. et al. (2018), p. 51.
Cf. Demary, V. et al. (2021), p. 45

port operators are also often bound by municipal income regu-
lations. Attractive soft factors, such as team structures, the
working environment or the designation of responsibility can
make a difference and attract young talent. Beside the relation-
ship with the workforce, the way customers are treated should
also be reconsidered. The computer and smartphone indus-
tries, for example, show that digital ecosystems depend on
the commitment of and feedback from their users. With this
in mind, organisations in the mobility industry would be well
advised to actively involve customers in the development and
optimisation of digital products and services, and to focus con-
sistently on meeting their needs. Some experts believe that a
loyal user community will become increasingly important in
the future.

External framework conditions and success
factors

In light of the global competitive environment, the digital trans-
formation in Germany in general and in Baden-Wdrttemberg
in particular will be decisive to the future of companies in the
mobility industry. The analysis showed that in an international
comparison, Germany still has potential to optimise infrastruc-
tural, organisational and legal factors. To ensure that Germany
and Baden-Wurttemberg remain significant as industrial loca-
tions in terms of value creation in the data and platform econ-
omy, the policymakers at the EU and federal as well as at the
state and local levels must orchestrate and devise clear and
reliable framework conditions.® Overall, four fields of action
can be identified (cf. Figure 22):

Digitalisation of (transport) infrastructure
Development of skills and resources in public
administration

Adjustment of the regulatory framework
Targeted support for players and projects

A modern and efficient digital infrastructure forms the founda-
tion for the successful digitalisation of companies, state and
society and must therefore be considered absolutely critical to
success.'® In view of the existing technological deficit, accel-
erated development and expansion of the broadband and digi-
tal transport infrastructure is urgently needed. According to
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the state of Baden-Wirttemberg, it is a pioneer in this field
compared with other federal states in Germany, having inves-
ted more than EUR 800 million (2021) in the expansion of the
municipal broadband network. However, in addition to state
investments, there is also a need to speed up the sometimes
very lengthy planning and approval processes. After all, given
the growing data volumes and technological advances, the
development and expansion of the digital infrastructure must

be regarded as an ongoing modernisation process.

Support services for the digitalisation of
public administration using the example of
Baden-Wiirttemberg

The state of Baden-Wirttemberg supports its municipalities
in the digitalisation of administration in a variety of ways. The
Online Access Act (Onlinezugangsgesetz, OZG), for example,
legally obliges the federal, state and local governments to also
make their administrative services available via online portals
by the end of 2022. The federal state is providing each of its
35 rural districts with “e-government coordinators” for a period
of two years, who will support them in the implementation of
the OZG as well as in other digitalisation and change manage-
ment challenges. In addition, municipalities can develop their
own services using a digital rapid toolkit, which can then be
made available to other municipalities for subsequent use via

the state’s online portal service-bw. This approach leverages

11 | Cf. Baden-Wirttemberg (2022).
12 | Cf. Digitalakademie@bw (2022)
13 | Cf.NPM (2020), p. 4; VDA (2022); VDV (2022).

Digital infrastructure Digital management

- Broadband expansion
- Digital railways
- Digital roads

- Professional competence
- Systems/processes
- Open data

synergies and saves resources."” Another element of the mu-
nicipalities” approach to promoting skills and culture is the Di-
gitalakademie@bw. As a public contact point, it supports mu-
nicipalities, districts and regions in Baden-Wurttemberg in their
digital transformation and encourages qualification, innovation
and knowledge transfer through appropriate offers. These in-
clude consulting services, qualification programmes and the
development of solutions in joint workshops." According to
the state government, the success of the Digitalakademie@
bw can be seen in the rising number of trained “municipal

digital pilots” and the high take-up of its services.

In the context of mobility, there are two major demands: the
consistent availability of the 5G mobile communications stand-
ard and the digital mapping of the transport infrastructure ele-
ments.’”® The 5G standard serves as the basis for real-time
applications such as autonomous driving and is also the foun-
dation of the digital ETCS system for rail traffic. Digitalising
transport will allow smart mobility management and increase
capacities without having to build more new roads or railway
lines. To provide the required dynamic data, upgrading existing
traffic signals, variable message signs, parking guidance sys-
tems and railroad crossings is recommended. In order for the
policymakers to fulfil their frequently demanded role of orches-
trator, particularly public administration requires the resources
and skills needed to do so. Similar to companies, public au-

thorities must also build up their basic skills in the data and

Regulation Support and promotion

- Legal framework
- Standardisation
- Data sharing

- European data spaces
- SMEs and municipalities

Figure 2: Political fields of action

10

Source: own illustration
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platform economy, digitalise relevant processes, enter into
collaborations, adapt internal organisational structures, and
engage in cultural change management. However, the federal
structure of the political authorities and the corresponding le-
gislation at federal, state and local level remain an obstacle to
the digitalisation of administration and transport infrastructu-
re."* To achieve a holistic approach to digitalisation, greater
coordination of authorities should be pursued, for example
through intermunicipal cooperation or associations of local
authorities. An exchange compliant with the data protection
regulations and the adoption of best practices could accelerate
the implementation of innovative and practical approaches and
also save resources (see info box). One essential component
of digital administration is the consistent provision of public
administration, research and transport data as part of a com-
prehensive open data strategy. Even if isolated efforts are
being made in this direction in the mobility context (e.g. Mo-
biData BW and Mobilithek), there is still potential for further
expansion. All the more important is therefore the resolution
adopted in the coalition agreement of the current state govern-
ment in Baden-Wirttemberg (2021-2026) to set up an openly
accessible database for all publicly relevant and machine-rea-
dable data, including the necessary interfaces.'” It is also ad-
visable to pool activities within a few lighthouse projects,
which serve as a blueprint for use cases that relate closely to
everyday life and encourage greater harmonisation and coor-
dination of the individual instances. Publicly operated innova-
tion platforms and competence centres (e.g. Digitalakademie@
bw) are ideally suited to this purpose. The widespread use of
data and platforms is hampered by at times outdated and am-
biguous legal framework. Various studies and business asso-
ciations are calling for the elimination of existing grey areas and
advocating regulations conducive to innovation.'® According to
experts, for example, the General Data Protection Regulation
does not make sufficiently clear which vehicle data may be
shared and which may not. Uncertainty thus prevails in market-
places that specialise in the trade in such information (e.g.
Caruso) as to whether the vehicle identification number should
be classified as personal or non-personal data, for instance.
Such adjustments to the existing framework conditions could
significantly spur the development of data-based business
models. The private mobility industry is at an impasse when

Cf. NPM (2020), p. 14.

Cf. Baden-Wirttemberg (2021), p. 20

Cf. Demary, V. et al. (2021), p. 45; VDA (2022).
Cf. VDA (2022)
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it comes to the standardisation of data formats and interope-
rability. Many players are trying to impose their approaches
(e.g. in the networking of vehicles, charging stations or modes
of transport) on competitors and smaller companies as uni-
versal tools, which not only increases the overall complexity
but also limits innovations. Unsurprisingly, dominant players
tend to oppose government intervention on account of their
own economic interests, while other companies and associa-
tions favour sector-specific regulation. Policy intervention is
seen as necessary to make progress on existing challenges
(e.g. in-car communication standards, linking mobility services
with public transport). Ideally, this should be coordinated
across the board and internationally in order to strengthen the
European digital space."” Standards provide the basis for cross-
actor, international and non-discriminatory access and ex-
change of data. Although this represents a major future field
for companies, due to mistrust and a lack of communication
and data standards, data sharing only takes place sporadically
apart from a few exceptions. In order to further increase data
sharing within data and platform-based ecosystems and digital
platforms, either data sharing obligations can be agreed or
incentive schemes can be developed. According to experts,
obligations such as the German Act on Mobility Data (Mobili-
tatsdatenverordnung, MDV) harbour the risk that smaller com-
panies (e.g. rural taxi or bus companies) will not yet be able to
provide the required data or that companies will only make
information of an insufficient quality available. Data sharing
concepts must enable equal access for all relevant groups of
players. If an ecosystem approach is to be taken, proprietary
approaches that do not allow independent workshops neutral
access to vehicle data, for example, should not be pursued
further. The establishment and expansion of European data
spaces and architectures (e.g. Mobility Data Space, Gaia-X,
Catena-X) can boost the sovereignty of the European Single
Market and enhance its standing in the international competi-
tion of the data and platform economy. Against this backdrop,
(financial) support for these projects should be continued, pro-
vided that data sharing ecosystems and concrete use cases
come into being at an appropriate pace. In order to increase
awareness and acceptance of the projects and to serve as a
role model, the provision of public data and services based on
the Gaia-X architecture is advisable in addition to awareness-
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raising campaigns.'® SMEs and municipalities are in many ways
the backbone of the mobility ecosystem. However, their often
severely limited personnel and financial capacities give rise to
a separate need for external support, for example to build up
data and platform skills or to participate in (European) ecosys-
tems. The advice and support services already offered by the
federal states and federal government to build up and expand
in-depth digital skills'® could be continued and expanded. Par-
ticipation in data ecosystems such as Catena-X could be made
as intuitive and cost-effective as possible, potentially with go-
vernment support. Inter-municipal cooperation, associations
of local authorities and publicly organised innovation platforms
could support municipalities in their digitalisation measures.

18 | Cf.EFI(2022), p. 92.

19 | Contact points include Baden-Wirttemberg's Mittelstand 4.0 competence centres and the national go-digital funding programme. Companies in Baden-Wirttemberg can also make use of the

“Transformation Automotive Industry” consulting voucher or the scouting service of the Industry 4.0 BW alliance.

12
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Conclusions

Digital fitness, i.e. the qualitative state of development of an
organisation or group of players in the definition and implemen-
tation of data and platform strategies appropriate to the target
group, is a central success criterion for the future viability and
competitiveness of companies in the mobility industry. Litera-
ture analyses and expert interviews have shown that skills,
collaboration, culture and organisational structures are the key
factors that have a decisive influence on and underlie the level
of digital maturity. The word cloud makes this clear at a glance:
it contains nearly 300 coded statements made by the experts,
reduced to common keywords that are presented in a concise
format (cf. Figure 3). Considerable attention — and thus great
relevance — can be attributed to the development and expan-
sion of digital skills for the future. In their statements, the vast
majority of the experts interviewed mentioned the skills that
will be needed by players in the data and platform economy,
but which are often still lacking. Overall, the digital progress
of German companies varies significantly, with established
large companies and young start-ups in the information and
communications technology and the automotive or mechanical
engineering sectors tending to perform better. For many
SMEs, however, even developing basic skills involves a great
deal of effort. Their often severely limited financial and human
resources hardly allow for broad-based digital strategies and
thus inhibit the development of urgently needed future skills.
The, at times, severe skills shortage in German companies has
led them to play an almost insignificant role on the global data
and platform market to date. Major digital corporations from
the USA and China hold sway over large parts of the C2C and
B2C business and are attempting to expand their exceptional
position to other markets and industries (e.g. the mobility in-
dustry). Fragmented economic structures dominated by small
and medium-sized enterprises and a complex, at times ambi-
guous legal framework are sometimes major obstacles to the
transformation of German companies. The process of defining
urgently needed data and communication standards (e.g. for
connected cars, multimodal platforms and charging infrastruc-

ture) is mostly slow and inconclusive. Conflicts of interest or

disagreements between players as well as a lack of political
resolve and/or leadership increase the dependence on domi-
nant companies. Due to a lack of resources and existing skills
shortages, the public sector mostly — with just a few excepti-
ons — still fails to sufficiently exercise its important orchestrator
function in the digital transformation of the mobility industry
at the federal, state or local levels. The experts interviewed
repeatedly emphasise the importance of neutral and public
interest-oriented state bodies when building and managing
data-based ecosystems and platforms. As a “guiding hand”,
they can exert significant influence on the progress as well as
the data quality and availability of specific projects, for example
through bonus-malus systems or data sharing obligations.
Many experts call for greater involvement of the political lea-
ders in general, while some even argue for government settle-
ments in particularly deadlocked discussions (e.g. determining
consistent communication standards). According to the experts
interviewed, an equally important success factor for the mo-
bility industry is the establishment of a data- and platform-
based cooperation environment. In an increasingly networked
world, going it alone and data silos lead to a dead end, while
data pools and the exchange of data across organisations are
growing greatly in importance. Collaboration with other players
offers clear benefits: complementary capabilities reduce indi-
vidual skills shortages, access to enriched data platforms pro-
vides new insights for one’s own business activities, and mer-
gers or acquisitions strengthen the overall market position.
Interoperable, legally sound and sovereign architectures (e.g.
GaiaX, Catena-X) are a fundamental component of successful
collaborative (eco)systems of the data and platform economy.
One important prerequisite for far-reaching cooperation is trust
between the partners; this must be deepened and institutio-
nalised through various forms of personal contact and ex-
change. In many cases, the cultural mindset of corporate ma-
nagement and the workforce as well as outdated and often
inefficient organisational structures in companies hinder the
development of data-based ecosystems. The experts intervie-
wed also mentioned a lack of or need for a willingness to
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change relating to organisational restructuring measures. They
also call on companies to break old habits and establish a data-
sharing-oriented mindset. The task of initiating this change,
which is mostly urgent and vital to survival, falls to managers.
As change agents, they must first build up their own skills and
then share these with the workforce. In the longer term, regu-
lar continuing education and training activities focusing on the
use of data and platforms will lead to a democratisation of
relevant IT skills and strengthen the digital mindset in the com-
pany as a whole. The digital fitness of the groups of players
considered and the companies assigned to these varies con-
siderably in some cases, with considerably above-average
digital development paths tending to be the exception (cf. Table
2). Overall, automotive manufacturers have a medium to high
level of digital maturity. The importance of data and platforms
and the associated digital and software skills has been recog-
nised by these companies as an important future value pool.
Implementing the corresponding digital strategies is proving
very challenging, though. On the one hand, the creation of the
new value pools first requires a software-defined vehicle ar-
chitecture with stable operating systems. However, the reali-
sation of such systems is very slow and tedious because the
digital skills and corresponding software-savvy organisational
cultures are still being developed. At the same time, there is
a dynamic competition among the major digital players and
their service ecosystems to occupy the central control points
of the connected car. Time to market plays a central role for
automotive manufacturers here. Digital companies are touting
themselves as cooperation partners to the industry and quickly
realising customer benefits and their own value creation
through the rapid linking with their infotainment and e-com-
merce ecosystems. The German supplier industry faces similar
challenges, although the level of digital fithness sometimes
varies considerably. Due to different company sizes, different
positions in the supply and value chain, and individual product
portfolios, the level of digital development varies between
“very low” and “high”. Large Tier 1 suppliers have, for the
most part, already made considerable progress. In many cases,
they already have digital strategies in place and are often buil-
ding up new digital value creation areas in cooperation with
the manufacturers. Medium-sized and small suppliers tend to
be at an earlier stage of transformation. The future relevance
and significance of data and platforms is often already known,
but the necessary implementation skills are often lacking. A
mindset among managers and staff that is often rooted in hard-
ware sometimes exacerbates the need to catch up with tech
suppliers with a digital DNA who previously operated outside
the industry. Of all the groups of players considered, the auto-

motive industry has the greatest need to catch up in terms of
the level of digital development. Many companies fall into the
category of “digital beginners” with (very) low levels of digital
fitness, while only a few large trade groups have achieved
medium maturity. Acquisitions can often be observed, as they
help companies to pool skills and streamline organisational
structures. In many companies, the importance of data or the
targeted use of digital platforms has not yet been sufficiently
recognised or taken into account in the strategic positioning.
And this although both manufacturers’ online sales systems
and used/new car, accessories and spare parts platforms ope-
rated by other players are already having a massive impact on
the future competitiveness of the automotive trade. Indepen-
dent workshops face existential challenges in light of proprie-
tary access models to vehicle data. For the most part, German
public transport has only a low to medium level of digital fit-
ness. The few municipal undertakings acting as digital role
models (e.g. Karlsruhe, Hamburg) and national prestige pro-
jects (e.g. Stuttgart Digital Node) do little to change the sobe-
ring overall assessment. The potential of data and (multimodal/
intermodal) platforms as enablers for more attractive and de-
mand-driven public transport has not really been recognised
yet, especially in rural areas. Cross-regional and cross-national
collaborations to build national (or European) open data plat-
forms (e.g. Mobilithek) lack attention and the necessary re-
sources. The development of key digital skills and the centra-
lisation of inefficient organisational structures are essential
prerequisites for public transport to play a role as an integrator/
orchestrator in a future mobility ecosystem. Predominantly
private mobility service providers benefit from the at times
creeping digitalisation of public transport companies and have
a medium to (very) high level of digital fitness overall. Thanks
to their predominantly young company history, they usually
have a “data/platform DNA" that has a positive impact on the
existing and future service portfolio. Due to inadequate net-
working with public mobility services and moderate accept-
ance of shared mobility, sustainable profitability is mostly still
pending. Framework conditions beneficial to car owners (e.g.
car purchase premiums, affordable parking for residents) and
insufficient orchestration of public transport/mobility service
activities by municipalities and regions often hinder a systemic
overall view of mobility. Lacking or inconsistent standards have
an additional negative impact on the cross-cutting exchange
of digital information. As a whole, the players in the German
automotive and mobility industry mostly no longer struggle to
recognise the significance of the data and platform economy.
However, the majority of companies are still in the early stages
of a comprehensive digital transformation process. Digital
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fitness, which is essentially based on skills and cooperation as well as culture and organisational structures, must be designed less
for a sprint and more for a marathon.
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Figure 3: Relevant keywords the expert interviews
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Player group Status quo/challenges

— Widespread consensus on the importance of data and platforms as enablers for future
automotive value creation

— Highly dynamic competition with operating systems and ecosystems of large digital
corporations (especially from China and the USA) over occupation of the central control
points of connected vehicles

— Development of centralised and cloud-based vehicle architectures as enablers for digital

Automotive . . . i . .
business models mostly underway, compensation for identified skills shortages in data/

manufacturers . .
software, among others through strategic partnerships
- Implementation of internal digital strategies, establishment of a digital mindset
- Networking, standardisation and automation of business processes and production
methods (e.g. smart factory, manufacturing platform)
— Design of collaborative ecosystems (e.g. Catena-X) as a perspective for new business
models and compliance with legal frameworks
- Strikingly strong heterogeneity of the digital development status depending on the
individual company situation and position in the supply chain
— New competition from tech suppliers with a “data/software DNA” previously from outside
the sector, in some cases threatening a company’s existence
Automotive — Networking, standardisation and automation of business processes and production
suppliers methods (e.g. smart factory, manufacturing platform)
— Large Tier 1 suppliers: internal digital strategies already being implemented in many cases,
testing of new digital value creation fields, increased focus on white labels
— SMEs and Tier 2/n suppliers: importance of data/software usually known, but often still a
workforce with a mindset rooted in hardware, frequently with low digital skills
— Overall high proportion of “digital beginners”, larger trade groups tend to be more
advanced in terms of their expertise and mindset
— Importance of data and platforms as elements of value creation not yet sufficiently
Motor recognised or taken into account in the business strategy in many cases
vehicle retail, - Digital transformation of sales systems (e.g. online direct sales) and aftersales
. (e.g. remote maintenance, e-commerce) as a challenge
repair and R i .
aftermarket - Struggle for a customer (data) interface, regulation of future access to data generated in
trades vehicles critical to date, especially for independent workshops
— Development of multi-’/omnichannel concepts, centralisation of CRM systems, need for
(digital) process innovations in sales and service
- Consolidation trend with M&A activities to bundle complementary skills and build
future-proof organisational structures
- Predominantly expandable, but heterogeneously distributed digital fitness, municipal
undertakings with partly digital role model function (e.g. Karlsruhe)
— Relevance of data and platforms as enablers for more attractive public transport not yet
recognised across the board, competences and digital mindset mostly still being developed
— Data collection mostly manual and focused on the past, lack of knowledge about complete
Public path chains, in part dilapidated and analogue infrastructure
transport - Pooling or centralisation of historically grown organisational structures, digitalisation and
simplification of tariff structures
— Collaborative development and management of state/national open data platforms
(e.g. MobiData BW, Mobility Inside, Mobilithek)
- Distinct digital fitness as a prerequisite for assuming a role as integrator/orchestrator for
the (regional/national) mobility ecosystem
- Increased progress in terms of the level of digital development, especially compared to
other groups of players
— Predominantly young companies with “data/platform DNA” and innovative mobility
concepts or service ecosystems
Mobility - Pooling and expansion_of the s&Iarvi_cte portfolio based on scalable system landscapes as a
service beacon of hope for lasting profitability
. — Only a moderate increase in the acceptance of shared mobility among the population,
providers

among others due to a lack of framework conditions that encourage sharing

— Mostly still insufficient orchestration of public transport/mobility service activities by
municipalities/regions

— Frequent lack of networking with public transport, integration into publicly organised
transport platforms as an opportunity and risk for previous business models

Table 2: Assessment of the digital fitness of German players in the market economy

Digital

fitness

Medium
to high

Very low
to high

Very low
to
medium

Low to
medium

Medium
to very
high

Source: own illustration
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e-mobil BW GmbH - State Agency for New Mobility Solutions and Automotive
Baden-Wirttemberg

The State Agency for New Mobility Solutions and Automotive Baden-Wirttemberg, e-mobil BW,

is the innovation agency and competence centre of the state of Baden-Wiirttemberg for all matters relating
to the mobility transition. Together with its large partner network from business, science and the public
sector, it is shaping the transformation toward automated, networked and electric mobility in a sustainable
energy system. e-mobil BW is an important body for providing advice, knowledge and impetus to the state
government, thus strengthening Baden-Wiirttemberg as a business and science location. At the same time,
the State Agency is also active throughout Germany and at the European level, contributing its expertise to

various committees.

Cluster Electric Mobility South-West

The Cluster Electric Mobility South-West is one of the most important regional alliances in the field of
electric mobility. It brings together all relevant players in electric mobility in Baden-Wiirttemberg and
advances industrialisation of the technology. The focus is on innovative approaches for vehicles, charging
systems and forms of mobility. The Cluster Electric Mobility South-West is managed by the State Agency
e-mobil BW.

Cluster Fuel Cell BW

The Cluster Fuel Cell BW — managed by e-mobil BW - is working with science and industry to develop
hydrogen and fuel cell technology in Baden-Wirttemberg. It brings together companies, research
institutes, the public sector and associations, and aims to achieve market maturity for hydrogen mobility

with marketable and customer-friendly series products.

Transformation of the Automotive Sector in Baden-Wiirttemberg (in German)

To support small and medium-sized enterprises in Baden-Wiirttemberg, the Information Centre for the
Transformation of the Automotive Sector in Baden-Wirttemberg is offering a new platform that provides
orientation in the transformation process of the automotive industry. The State Agency for New Mobility
Solutions and Automotive, e-mobil BW, coordinates the pilot office created as part of the Strategic
Dialogue for the Automotive Sector in Baden-Wiirttemberg.

Network Intelligent Move (in German)

In the “Intelligent Move” network, managed by e-mobil BW, the potential and current challenges of digital
mobility are analysed and discussed with stakeholders from research and industry in Baden-Wirttemberg.
Various working formats are organised to shape the network and make the best possible use of the

potential synergies and expertise in the field of digitalisation among its members.

19


https://www.emobil-sw.de/en
https://www.e-mobilbw.de/en
https://www.e-mobilbw.de/en/network/cluster-fuel-cell-bw
https://www.transformationswissen-bw.de
https://www.e-mobilbw.de/netzwerke/netzwerk-intelligent-move

Imprint

Publisher
e-mobil BW GmbH — State Agency for New Mobility
Solutions and Automotive Baden-Wiirttemberg

Authors

CAM - Center of Automotive Management GmbH & Co. KG
Prof. Dr. Stefan Bratzel, Felix Bobber

With the collaboration of: Jonathan Bar-Hod

Editing and coordination
e-mobil BW GmbH

Anja Kratschmer, Melissa Mahr,
Theresa Abb and Katja Gicklhorn

Layout/typesetting/illustrations
markentrieb
Die Kraft fir Marketing und Vertrieb

Photos

Cover © e-mobil BW GmbH/touchwert

The source references for all other images are
provided on the respective page.

Printer
Karl Elser Druck GmbH

KiRlingweg 35
75417 Muhlacker

February 2023

© The copyright lies with the publishers

Delivery and distribution
e-mobil BW GmbH
Leuschnerstrale 45

70176 Stuttgart

Phone +49 711 892385-0
Fax +49 711 892385-49
info@e-mobilbw.de

www.e-mobilbw.de

Disclaimer

This study was prepared with the utmost care based

on scientific methods and using the sources indicated.
Nevertheless, no liability can be assumed for the
correctness of the data. The statements in this expert report
of a prognostic nature are based on the information available,
which can be assumed to be realistic at the time.
Exogenous shocks that are currently unforeseeable

(e.g. a prolonged economic crisis with massive income
losses in key automotive markets or drastic changes in the
assessment of the fossil raw materials still available) could

nonetheless lead to different developments.

All rights reserved. This work, including its parts, is protected by copyright. Any exploitation without the written consent of the

publisher that goes beyond the narrow limits of copyright law is inadmissible and punishable. This applies in particular to

reproductions, translations, microfilming and storage in electronic systems. No responsibility is taken for the correctness of the

manufacturer’s data.


http://www.e-mobilbw.de

www.e-mobilbw.de/en

e-mobil BW GmbH
State Agency for New Mobility Solutions and Automotive
Baden-Wdirttemberg

Leuschnerstralde 45 | 70176 Stuttgart, Germany
Phone +49 711 892385-0 | Fax +49 711 892385-49
info@e-mobilbw.de

injojvix



https://www.e-mobilbw.de
https://www.linkedin.com/company/e-mobil-bw
https://www.youtube.com/channel/UCCzfvZfWqgp6adDSXgl8LVw
http://www.vimeo.com/emobilbw
http://www.e-mobilbw.de/service/newsletter

	Digitalisation in the 
	Success Factors of the Data and 

	Digitalisation in the 
	Success Factors of the Data and 

	Management Summary
	
 Introduction
	
 Recommendations for action for 
	
 Conclusions 
	Bibliography (sources)
	Imprint

