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Abstract

An explorative Analysis of how Autonomous Driving Technology impacts the Business
Model of the Automotive Premium Segment:

A Case Study of the BMW Group
by Alexander Kahlert

The subject matter of this thesis is strategic innovation management. In particular, it analyses
how business model innovation can help an incumbent firm to achieve long-term viability in
times of disruptive technologies. The research was focused on one specific case: The BMW
Group. With 133,778 employees and an overall revenue of approximately 104 billion euros it is
one of the key companies of the German economy. Within the Group, the eponymous BMW
brand of cars dominates the annual sales volume at 86%. This case study focuses on one
disruptive technology development scenario: the achievement of high-end autonomous driving.

The overall objective of this research was to outline the business model innovation implications
of autonomous driving for BMW today and in the future. In order to achieve this objective and to
structure the research the following lead questions were proposed:

(4) Does the BMW Group face the typical Innovator’s Dilemma in regard of autonomous
driving technology?

(B) How could Business Model Innovation help BMW to solve the Innovator’s Dilemma in the
future?

(C) Which organisational conditions need to be established today to enable this kind of
Business Model Innovation and the development of the autonomous driving technology?

This explorative case study was based on semi structured interviews with a relevant expert panel
of ten experts with heterogencous backgrounds. Expert input was analysed through both
deductive and inductive thematic analysis.

This research contributes to existing innovation management literature by proposing new
conceptual models in one framework. Firstly, a disruptive innovation needs to be sensed and
evaluated. Secondly, the new arising opportunity is seized by analysing the business model
innovation implications of it. Lastly, organisational conditions to enhance this exploration of
business model innovation have to be established. The research strongly suggests that BMW will
face the typical Innovator’s Dilemma since the internal structure of it is not aligned with the
significant technology push and market pull triggered by autonomous driving. Only a significant
shift of its business model towards a digital enhanced premium mobility service can ensure long-
term viability for BMW. A far-reaching programme of business model innovation should be
launched today, beginning with organisational exploration. The case study suggests enabling
conditions of organisational exploration in three interrelated dimensions.

Keywords: Strategic Innovation Management; Disruptive Innovation; Business Model
Innovation; Ambidexterity; Automotive Industry
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1 Introduction

1.1 Overview

German car manufacturers like BMW were and still are the quality leaders in the global car
manufacturing industry. BMW and other German producers were able to develop the car as a
product further and used incremental technology development steps to continuously increase the
value of the single car. According to Christensen, these technologies are called sustaining
technologies (2015). Sustaining technologies improve products and enhance the profitability of
existing companies (Christensen, 2015). In the automotive industry, innovations that make cars
faster, safer, or more luxurious are typically considered as sustaining (Iyer and Alton, 2019). Such
product developments mainly respond to customer preferences. BMW and other manufacturers
improve the hardware (e.g. exterior design, engine performance or chassis tuning) in a way that
it directly raises the perceived customer value per car and of the brand. This product development
strategy led to significant business growth of BMW from 2014 to 2018. BMW reached a new
company record of automobile delivery of 2,490,664 (incl. the brands BMW, Rolls Royce and
Mini Cooper) and an EBIT margin of 7.2% in 2018 (BMW, 2019a).

In contrast to the described sustaining technologies, so-called disruptive technologies can cause
great firms to fail since these technologies disrupt existing business systems of incumbent firms.
In the car manufacturing industry, the technology of autonomous driving is seen as a potentially
disruptive technology for incumbent firms (Eliot, 2017). In this technological scenario, the car
itself, based on machine learning and neuronal networks, decides how driving situations need to
be resolved. The user of an autonomous car no longer makes traffic-related decisions and can,
therefore, concentrate on other interactions like entertainment, socializing or working while
driving (Eliot, 2017). This technological possibility holds enormous disruptive forces for
premium manufacturers, since the original value proposition, such as BMW's “the ultimate

driving machine”, requires a transformative reinterpretation (BMW, 2019b).

The overall objective of this research is to provide a strategic innovation management approach
in response to disruption by new technologies like autonomous driving for BMW. Therefore, the
research of this dissertation ultimately aims to explore the disruptive potential of the autonomous
driving vehicle for the BMW brand and how it has to amend its business model in this new

technological landscape to achieve long-term viability.

The complexity of the dissertation’s research approach stems from the uncertain technological
progress in this area. Hence, this study needs to be explorative to find answers in an uncertain and

ambiguous research setting. It analyses the potentially disruptive impact on BMW’s business

1



model. Based on that, it explores possible business model innovation requirements for BMW to
align the future business model. Finally, conditions that are required to enable organisational
exploration of business model innovations and the development of the autonomous driving
technology at BMW are identified based on the literature and the primary research. The locus of
the research is the automotive industry with a focus on premium brands. Premium brands are the
ones that can combine a high perceived customer value through branding with high production
volumes (Reichhuber, 2010). The form of research is a case study based on one of the world’s
leading automotive manufacturers in this premium segment, the BMW Group. Hence, BMW is
the object of this case study research. The external variable that affects the case object BMW is
the thriving technology of autonomous driving, which can be defined as the approach to replicate
the cognitive and mechanical processes of a today’s human driver by software and high-end

technology solutions in the areas of recognition and processing of external variables (Eliot, 2017).

The analysis of autonomous driving and the derivation of an appropriate business model helps
automotive companies to find the right path towards a self-driving future. In times of high pacing
technology, business model innovation and technology understanding are key sources of

competitive advantage (Johnson et al., 2008).

1.2 Justification for the research

A thriving high technology sector is challenging the current business systems of incumbent car
manufacturers like BMW. These, in the case of BMW, are the artificial intelligence-based self-
driving car and the political and social discussions about what future mobility could look like
(The Economist, 2016; Heineke et al., 2017). In times of traffic-intensive cities, the overall
impression is that mobility will shift towards Mobility-as-a-Service (MaaS) (The Economist,
2016). This means, that more and more customers, especially city dwellers, do not want to own a
car but to have access to mobility on demand. A survey by the consulting firm McKinsey shows
that premium car buyers, the client base of BMW, are more willing to use car-sharing services
than the mass market customers (Kostring et al., 2019). Although the majority of surveyed
customers still prefer a mix of owning a car and MaaS, it shows that the premium segment needs

to consider new mobility solutions (K&string et al., 2019).

In addition to that new mobility demand of customers, a worldwide survey of the consulting firm
Capgemini found out that 25% of the people today would prefer a self-driving car to a regular
car. After ten years of technology development, even 64% would prefer the self-driving one
(Winkler et al., 2019). This is mainly caused by a higher mobility convenience and cost reduction
(Winkler et al., 2019). The combination of a Mobility-as-a-Service structure and the autonomous

driving technology promises a significant cost decrease per kilometre from 0,9€ to 0,3€ for the



customer (Roland Berger, 2018). More than 70% of the interviewed experts of a McKinsey survey
agree on the fact that high levels of automation will be highly demanded by customers of the
premium segment (Kostring ez al., 2019). In this context, customers also value more and more
connectivity services of the vehicle (access to entertainment platforms like Spotify or Netflix) and
the user-centric interior design which will get more relevance than the exterior (Kostring et al.,
2019). These combined mobility trends of growing customer preference towards self-driving cars
and new individual mobility solutions as well as the completely new differentiation potentials of
a self-driving car increase the complexity and uncertainty of BMW’s business environment

significantly.

Therefore, the long-term viability of BMW’s business model may be at risk. This risk is the key
trigger of the proposed research objective. The discussion of how strategic innovation can help to
achieve long-term viability is deeply embedded in the strategic management literature. In the
world of self-driving cars, premium manufacturers like BMW potentially get into a so-called
“Innovator’s Dilemma” (Christensen, 2015, p.3) in which old capabilities, structures and assets

inhibit incumbent firms to take the required transformation steps.

The findings of this dissertation are highly relevant especially for decision-makers of the global
car industry, but it can also give insights to all decision-makers in organizations since managing
externally disruptive innovation and internally strategic innovation is an overall management

challenge in an ambiguous and uncertain environment.

1.3 The research question and objectives

The understanding of future environmental changes like technological progress and shifts in
customer behaviour and deriving a proper business model are key organizational capabilities for
long-term viability. Two main research fields correlate with the long-term viability of a company.
Firstly, the disruptive impact of specific technologies on incumbent firms and how these affected
firms could manage the coming disruption with the help of innovation. The areas of innovation
and strategic management are interlinked since continuous innovation is more and more
integrated into modern company strategies. BMW’s case study, supported by qualitative research
with a predefined panel group, provides a theory-based strategic innovation management

approach applied practically.



Therefore, the leading research questions of this dissertation are:

Does the BMW Group face the typical Innovator’s Dilemma in regard of

autonomous driving technology?

How could Business Model Innovation help BMW to solve the Innovator’s

Dilemma in the future?

Which organisational conditions need to be established today to enable this

kind of Business Model Innovation and the development of the autonomous

driving technology?

To answer this leading research questions, the following sub-questions need to be analysed:

Lead Questions

A

B

C

Does the BMW Group face the typical
Innovator’s Dilemma in regard of autonomous
driving technology?

How could Business Model Innovation help BMW
to solve the Innovator’s Dilemma in the future?

Which organisational conditions need to be
established today to enable this kind of Business
Model Innovation and the development of the

driving technology??

What are the current generic business systems and
market conditions of an incumbent automotive
producer?

What is an appropriate business model framework
based on relevant innovation literature?

How does BMW manage its innovation processes
today?

How disruptive is the impact of autonomous driving
on the business model of BMW?

Which other business model trends are relevant for
the case of BMW?

What are organisational conditions that enable
business model innovation in an incumbent firm?

How could a future BMW business model look like?

Which conditions are already established at BMW?

Table 1- Relationship between lead and sub-questions.

These guiding research questions are answered through achieving the following three research

objectives:

Ol. Assess whether BMW faces the Innovator’s Dilemma in times of autonomous driving

vehicles

a) Describe the theory of the Innovator’s Dilemma

b)

automotive producer

Define the generic business systems and market conditions of an incumbent

¢) Analyse the disruptive impact of the autonomous driving technology on the

business model of BMW




02. Develop a technology fitting business model for BMW to solve the Innovator’s Dilemma
a) Develop a theoretical-based business model framework for further research
b) Discuss and apply modern business model trends affecting the automotive industry
and especially BMW
¢) Derive relevant implications for each business model dimension for the BMW

group in times of autonomous driving

03. Derive organisational conditions required to enable the successful development of
autonomous driving vehicles and the related business model
a) Discuss literature-based organisational conditions that enable business model
innovation and the management of disruptive technologies in incumbent companies
b) Understand BMW’s approach to managing innovation in today’s organisation
¢) Derive organisational conditions of successful organisational exploration for BMW
to enable the development of autonomous driving vehicles and the related future

business model

1.4 The study structure

The research design needs to be aligned with the explorative targets. Therefore, a case study of
BMW supported by qualitative research is applied. According to Yin, a case study is an in-depth
analysis of a topic or phenomenon in its real-life setting (2017). The author follows this definition
for the research design. The case study of BMW is used to analyse and understand disruptive
technologies and its business model implications for an incumbent firm. Since business models
can vary from brand to brand, the research is focused on the brand BMW of the BMW group
(Mini Cooper and Rolls Royce are excluded from the research since the key brand of the group is
BMW). BMW’s case is used to understand the dynamics between the case object BMW and the
specific context of a disruptive environment through technology like autonomous driving vehicles
(Eisenhardt, 1989). Only a case study can deliver the possibility to derive business model
innovation implications in order to manage a potentially disruptive technology. To give relevance
to the proposed case study, qualitative research is conducted. The qualitative research panel
should reflect a virtual group of experts and interest groups that together find an answer to a
complex problem (Okoli and Pawlowski, 2004). The author builds up a heterogeneous
stakeholder panel (e.g. Industry competitors, Consultants, BMW employees, Customers,

Suppliers) to derive the required knowledge regarding the lead questions (Saunders et al., 2015).

The research firstly presents a critical literature review where relevant references for the above-

described research questions are discussed and knowledge gaps are identified. The Innovator’s
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Dilemma theory is discussed and the case object, BMW and the structure of its industry, and the
case variable, the technology of autonomous driving, are described and discussed whether
autonomous driving is a potentially disruptive technology for BMW. The literature in the strategic
innovation area is used to construct a theoretical business model that is able to frame the
explorative research of the lead question B. Finally, multiple sources of managing the
development of disruptive technologies in incumbent firms are analysed and key organisational
conditions of how these technologies and related business model implications can be explored

and developed today are derived to structure the research process regarding lead question C.

The literature review is summarized by a consistent conceptual framework. It is principally based
on three layers: Research questions, research process and research outcomes. Finding answers to
the described lead questions is the guiding objective of the overall research. This is done in two
ways: Besides the exhaustive review of relevant literature regarding the lead questions, the
research process is expanded by primary qualitative research based on semi-structured interviews.
These two streams combined result in the research outcomes focusing on the lead questions. It is
answered whether autonomous driving is potentially disruptive for BMW, how innovation could
help in the future to align the business model with the new technological landscape and which
organisational conditions enable BMW to explore the new technology and the related business

model.

Based on this conceptual framework, the author describes the research design and strategy that is
applied to gain the required insights from semi-structured interviews. Finally, the theory from the
literature review and the results from the described research method are merged in the findings
and discussion chapter. The theoretical frameworks are filled with practical insights from multiple
experts. The chapter discusses the findings and their implications for BMW’s future business

model.

Finally, all the insights are summarized in a concluding chapter where limitations and further

research potential in the area of strategic innovation are derived and discussed.



2 Critical Literature Review on the Research Field

Today’s business environment is worldwide characterized by four dimensions: Volatility,
uncertainty, complexity and ambiguity (VUCA) (Millar et al., 2018). In this world, innovation is
one of the most required business disciplines to protect the relevance of the incumbent firm and
is a key source of organic growth (Tidd and Bessant, 2009). Innovation is defined as “a process
of turning opportunity into new ideas and of putting these into widely used practice” (Tidd and
Bessant, 2009, p.16). Innovation always combines new inventions (coming up with new ideas)
and trends in the environment of an innovating organisation with potential market opportunities
(Bessant and Tidd, 2015). However, innovation is a broadly used term and it can be achieved at
different stages. Besides the incremental innovation, which describes small improvements to
existing products, processes or services, some innovations potentially change business systems
and how current products are perceived by customers. These are called radical innovations
(Bessant and Tidd, 2015). Radical innovation represents “significantly different changes to
products, services or processes” (Bessant and Tidd, 2015, p.39). A subcategory of radical
innovation is the so-called discontinuous innovation. It describes innovations that “change the
rules of the game and open up a new game in which new players are often at an advantage”
(Bessant and Tidd, 2015, p.39). Christensen labels these innovations as disruptive innovations
(2015). Disruptive innovation means that the environment is changing in a way that the existing
players are challenged to redesign their holistic business model and company DNA, otherwise
new players could disrupt the incumbent firms (Tidd and Bessant, 2014). Especially fast
technology progress is challenging the current business systems of incumbent companies like
BMW (Tidd and Bessant, 2014). In the context of VUCA, Schoemaker et al. established a three-
step framework that describes how organisations can manage the thriving VUCA environment

with a focus on high-pace technology:

(1) Sensing external change

(2) Seizing new opportunities

(3) Transforming the current organisation (Schoemaker et al., 2018).

The following literature review follows this framework. The first subchapter describes the
possible Innovator’s Dilemma of BMW in times of autonomous driving. It is described how
today’s automotive industry is structured and how the typical value chain of an automotive
company like BMW is composed. The next step is to understand the fundamentals of the new
technology of autonomous driving. The five levels of autonomous driving are described and the

generic system behind the technology is mapped. Finally, taking the two perspectives together,



the potentially disruptive effect on BMW is analysed and discussed. Hence, this first section

correlates with sensing external change.

Based on this understanding, chapter 2.2 is used to discuss the current literature of business model
innovation. Firstly, the modern business model innovation theories are presented. The models are
discussed to derive one framework that can be used for further research. The second step is to
take the business model influencing effects in the automotive industry into account. Topics like
shared and connected mobility are discussed. Influencing trends are outlined and integrated into
the used business model framework. The chapter of developing a business model framework
influenced by modern mobility trends fit the second step of Schoemaker’s process: Seizing new

opportunities. The models are used to frame the data derived from primary research.

Finally, chapter 2.2.3 discusses the last step of the above-described framework: Transforming the
current organisation. After the business model framework is derived and, therefore, new
opportunities can be seized, the next question is how organisations can enable the development
of these new opportunities. Hence, the last literature chapter discusses current state articles and
books about organisational conditions that enable business model innovation. A final model
summarizes the key organisational conditions that need to be implemented to enable the

organisational exploration of new opportunities.

The structure of the review is mainly based on the three lead questions since they include the
Innovator’s Dilemma of BMW, business model innovation for BMW in times of autonomous
driving and organisational conditions for BMW to enable the development of autonomous driving
and the related business model implications. Based on this literature review approach, the
conceptual framework of the research is presented and discussed. The literature review in this
structure is a key contributor to execute the conceptual framework and to find answers to the
defined lead questions. A conclusion chapter summarizes all gained insights and outlines how the

literature review is connected to the further chapters of the dissertation.



2.1 The Innovator’s Dilemma of BMW

In the history of economies and markets, many successful companies lost their relevance although
they had a leading position in profitable markets. The main reasons for that are disruptive
technologies (Christensen, 2015). Disruptive technology “initially underperforms the dominant
one along the dimensions mainstream customers in major markets have” (Tellis, 2006, p.34). This
means, disruptive technologies firstly deliver a worse business case for the management in
comparison to the development of sustaining technologies, which have an initial impact on the
perceived mainstream customer value (Christensen, 2015). This trade-off in the product and
business model development is the so-called “Innovator’s Dilemma”. Although management was
able to continuously raise the customer value of their product portfolio, disruption can occur if
the disruptive potential of technology was not sufficiently mapped and no willingness to
cannibalize existing structures and assets is shown. Chandy and Tellis also call this the
“incumbent curse” (2000, p.1). This curse is mainly based on management’s preferences of
avoiding sunk costs and focusing on short-term expectations of investors (Henderson, 2006;
Christensen and Raynor, 2013). Sunk costs mean that cannibalization of specialized assets and
structures is avoided since significant investments into the existing business model are executed
and planned (Machaj, 2013). Chandy and Tellis identify the ability to cannibalize existing
structures as a key ability to manage disruptive environments (1998). The willingness to

cannibalize internally is influenced by four main dimensions:

» Companies built up special investments aligned with current
markets and the business model
» This leads to professional commitment of senior management
* Irrational decision making negatively influences the willingness
to cannibalize
Specialized
Investments:

* Employees with intensive . lnterngl markets are
market understanding and cstflbllshcd if business )
technological know-how Willingness to unit managers have a high

* Intrinsic motivation to cannibalize autonor_ny and an int_emal
develop ground-breaking existing competition system is
ideas ¢ t established.

* These people need more Product structures Internal Markets | « It pushes the willingness
influence in the Champions due to internal
organization competition and faster

decision-making
; X
40X
Focus on Future
Markets
* Companies fail if they only focus on current markets and not on
future customers and competitors
* This focus is critical to enable a higher willingness to
cannibalize existing structures.
Figure 1 - Influencing dimensions of the willingness to cannibalize structures

(based on Chandy and Tellis, 1998).



Furthermore, the dilemma is pushed by the growth expectations of investors. Share-based
companies like BMW need to deliver continuous growth to their investors. However, to achieve
this required growth, companies need to take more and more unpredictable risks which are
simultaneously not accepted by the investors (Christensen and Raynor, 2013). Only one of ten
companies can achieve this kind of required growth over several business periods (Christensen

and Raynor, 2013).

The most relevant decision field in terms of new growth opportunities is the management of
research and development (R&D) (Preuss et al., 2018). According to Johnson et al., three main

dimensions influence this management:

ey Follow technological pace: Companies need to decide on which extent they want to
follow the potentially disruptive technology by investing financial and human resources in it

(Johnson et al., 2017).

2) The investment volume for product innovation: Companies, in times of disruptive
technologies, face the decision whether to invest in short-term sustaining technologies or to invest

in long-term disruptive technologies (Johnson et al., 2017).

3) Openness towards outside innovative ideas: Companies need to decide whether they want
to rely on internal innovation capabilities or to cooperate with innovative partners from their

business ecosystem (Johnson et al., 2017).

In most of the disruption cases, these decision dimensions were focused on how the current needs
of existing customers are fulfilled with a maximized perceived value (Bower and Christensen,
1995). However, a disruptive technology achieves only a high threat for incumbent firms, if a
business model is established which aligns the technology with business methods (Johnson et al.,
2008). Together, these two factors lead to disruptive innovation which changes fundamentally
customer preferences and how business is done (Worlock, 2007). This diffusion of disruptive

technology can be described in the so-called “S-curve”-model:
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Figure 2 — The technology diffusion S-curve

(based on Johnson et al., 2017).

Disruptive innovations start in a small use and business case, but with the fast market diffusion
and further technological progress, they gain customer acceptance in a broader sense and disrupt
former successful business models (Christensen et al., 2015; Bohnsack and Pinkse, 2017).
Henderson proposes a similar development of disruptive technologies: Disruptive technologies
start in a niche market and follow from there the development of the S-Curve towards the
mainstream market and consequently disrupt the incumbent technology standard (see Appendix
C) (Henderson, 2006). Although Tellis argues that the shape of the S-curve is too simplistic and
that disruptive technologies develop in irregular and difficult to predict development jumps, he
confirms that disruption occurs in a combination of sustaining improvement focused management

and a thriving potentially disruptive technology (2006).

Therefore, the first step of analysing whether BMW faces the Innovator’s Dilemma is to
understand the key characteristics of BMW’s industry environment and business model in this
industry. Furthermore, the new technology of autonomous driving vehicles is explained and
discussed to understand the key elements of the new technology. The derived insights are used to
give a literature-based evaluation of the disruptive impact of autonomous driving on premium

manufacturers like BMW.
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2.1.1 Key characteristics of the German automotive industry with focus on BMW

The worldwide and German automotive industry is a complex and broad network of different
companies and tasks. It can be described as a vertically integrated production network which is
orchestrated by large assembling corporations. Most of the component manufacturing is
outsourced to different supplier networks (tier one suppliers) (Pavlinek and Zenka, 2016). Based
on this complex industry network, the research requires a tighter definition of the automotive
industry. Automobile manufacturers are, in this dissertation, defined as economic units that
combine components, systems and modules produced internally or externally and receive a
vehicle as a final product. This vehicle is offered on the market to end-users (Wolters, 1995). The
focus lies on the passenger cars segment of the automotive industry. The producers of passenger
cars can be further clustered by taking the dimensions sales volume and brand positioning into

account (Reichhuber, 2010).
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Figure 3 — Classification of automotive producers

(based on Wolters, 1995; Reichhuber, 2010).

The volume producers’ business system can be described by the value chain framework by Porter.
It is used to describe and analyse how industries and companies create and capture value (Porter,
1985). The following figure shows an automotive generic value chain of incumbent firms in

today’s industry landscape:

HR Management

Supportive
Activities

Strategy Development

Research &

Development Procurement Productlon Marketing

Primary
Activities

| Up-Stream Processes 1| Down-Stream Processes Jl

Figure 4 — The automotive value chain
(based on Porter, 1985; Reichhuber, 2010).
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The description focuses on the primary activities since these are the key value drivers of the
automotive industry (Reichhuber, 2010). The primary activities are divided into upstream and

downstream activities (Diez, 2006).

(1) Up-Stream Processes: The first step is research & development. It screens the market and
technology landscape for new growth and innovation opportunities. It contains early-stage
research and market-ready developments which makes R&D a broad task field (Reichhuber,
2010). Secondly, procurement is the step that enables the production part to produce valuable
products. They organise the required production factors like components and raw materials.
Up-Stream processes are characterized by a symbiotic collaboration approach with tier one
suppliers (e.g. BMW and Bosch). The innovation ability of car manufacturers highly depends
on the ability of their key suppliers (Reichhuber, 2010).

(2) Production: The production step is the key step to produce value for the customers of the car
manufacturer (Reichhuber, 2010). It mainly focuses on assembling components from direct
suppliers efficiently and flexibly (e.g. flexible production capacities) (Dudenhoffer, 2016).

(3) Down-stream Processes: After a car is produced, the value of the car needs to be perceived
by the target groups. Marketing is used to identify and attract relevant customers (Reichhuber,
2010). Sales and After Sales are based on a decentralized approach. Third-party car dealer,
own branches and more and more online sales channels are the key channels of car producers’

sales portfolio (Reichhuber, 2010; Winkelhake, 2017).

German car producers like BMW were able to design the above-described value chain in a way
that they outpaced the global competition in the last decade. According to Dudenhoéffer,
customers’ buying decision is mainly characterized by irrational factors like status and sense of
beauty (2016). German car producers were able to produce on scale trustful and aesthetic cars and
sell them worldwide. This shows the export share of 69.9% from the 493.71 billion € revenue of
the German car industry (Statista, 2019a; Statista, 2019b). The main markets of German producers
are the regions Europe, USA and China (Statista, 2018).

Automotive industries, especially the German one, show different strategic orientations of
different car brands. As Dudenhoffer describes, brand positioning and alignment with the needs
and tastes of the target groups are important (2016). Therefore, strategic groups need to be defined
to segment the German automotive industry. “A strategic group consists of those rival firms with
similar competitive approaches and positions in the market” (Channon, 2006, p.321). It can be
used to identify holistic approaches of different companies. According to Reichhuber, the two
dimensions of Perceived Value and Production Volume can be used to cluster the German

automotive industry (2010):
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Figure 5 — The strategic groups of the key German car producers

(based on Channon, 2006; Reichhuber, 2010; Dudenhoffer, 2016)

The strategic grouping of the German car producers suggests that BMW’s key competitors are
Audi and Daimler since all three are premium brands (Reichhuber, 2010). However, reality shows
a more complex competitive environment. All of the three brands in the upper right dimension
have product categories which also compete with Porsche (e.g. BMW 8-series) or with
Volkswagen (e.g. BMW 1-series). As described above, the German car manufacturers highly
depend on export business which implies that competitive peer groups can vary in regions as well.
However, the three brands BMW, Audi and Mercedes-Benz are considered as key competitors,

since they all have a similar product portfolio and homogenous target markets (Reichhuber, 2010).

The key question, related to the research objectives, is: How is BMW able to differentiate itself in

this strategic group and the global competition with other brands?

The focus area of BMW lies in the automotive division. In 2018, the automotive division delivered
88% of the total revenue of 97.5 billion € (BMW, 2019a). This emphasizes the significance of
this business segment for the overall group. The major brand in this segment is, without any doubt,
the brand BMW itself. It is the key driver of worldwide sales volume of the group (BMW, 2019a).
BMW as a brand has a long history and experience with the production and sales of premium
cars. Over the years, BMW introduced sustainable improving car models. A broad product
portfolio from entry-level cars like 1-series to high-end cars like 7-series is committed delivering
the propositions of enjoyment, comfort and security to the customers (BMW, 2020). Each new

product has a regular life-cycle of five years (Reiter and Ohnsman, 2011). This development cycle
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requires continuous innovation and improvement (BMW, 2020). Therefore, BMW commits itself
to customer-centric innovation (BMW, 2019a). However, a study of the Centre of Automotive
Management showed that BMW lost its leading position in terms of innovation to Mercedes and
Audi (Bratzel, 2019). Simultaneously, new players like Tesla are improving their innovative

capabilities (Bratzel, 2019).

However, BMW’s focus on the premium segment shows the strategic risk of dependency. This
segment is characterized by a higher demand elasticity and, therefore, leads to the dependency on
economic growth in target markets like China, Europe and USA (Reichhuber, 2010). BMW was
able to balance this risk through a strong brand in these target markets and an efficient production
approach of a common platform (BMW, 2019a). A common platform means that a different series
of BMW can be produced by using the same common ground components (Wedeniwski, 2015;
BMW, 2020). This production approach leads to synergies between different products
(Wedeniwski, 2015).

It can be summarized, that BMW’s commitment to the premium market is currently working well.
BMW was able to achieve an EBIT margin of 7.2% which is on a similar level of Mercedes Benz
(7.75%) and significantly better than Audi (5,96%) (Audi AG, 2019; Daimler AG, 2019; BMW,
2019a). On the one hand, this success is mainly based on a thriving world economy in recent
years, but also on BMW’s highly customer valued propositions of security, enjoyment and
comfort which are aligned with the design and production of BMW’s cars. On the other hand,
BMW can produce efficiently on a scale with flexible production utilization and common
production platforms for different car categories. Today, these aspects are relevant market barriers

for new entries which currently protect BMW’s business success.

However, the German automotive industry faces new complexities in the market environment.
New customer preferences like digital connectivity, flexible mobility services (using not owning)
and less focus on status symbols are new challenges for the brand BMW (Winkelhake, 2017).
Additionally, new technological developments like autonomous driving or electrification of the
car engines have the potential to disrupt old value propositions and business systems
(Wedeniwski, 2015). These new technologies enable new market entries like Waymo, Uber or
Tesla to compete with incumbent firms like BMW (Wedeniwski, 2015). The following chapter
discusses these developments with a focus on autonomous driving and its potentially disruptive

impact on BMW.
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2.1.2 The new technology of autonomous driving vehicles

According to McKinsey, autonomous driving vehicles are one of the four most important
automotive trends in the future (Heineke ef al., 2019). These four trends are summarized under
ACES (Autonomous, Connected, Electrified and Shared cars) (Heineke et al, 2019). The
development of autonomous driving vehicles is simultaneously the most challenging one of these
four. It can be compared to a moonshot project (Eliot, 2017). According to Eliot, autonomous
driving vehicles try to replicate the cognitive and mechanical processes of today’s human driver
(2017). Ozgiiner et al. define autonomy of a car as “the car making driving decisions without the
intervention of a human” (Ozgiiner et al., 2007, p.397). It promises to reduce road fatalities,
improve the time spent in the car and transforms mobility into a commodity that is available
everywhere and every time (Schwarting et al., 2018). However, the current development of
autonomous vehicles is incremental with small steps of progress. It is mainly based on a
continuous learning approach (Eliot, 2017). Therefore, the Society of Automotive Engineers
International defined five degrees of replication of human decision making and physical acting in

terms of car driving (SAE, 2020):
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Figure 6 - Five levels of vehicle autonomy
(based on Heineke et al., 2017; SAE, 2020).

The current levels of automation, that are achieved, are three and partly four. Many BMW
products like the 3-series have sophisticated automated driving abilities, for instance steering the
car on the highway (BMW, 2016). Other new ventures like Waymo, a subsidiary of Alphabet,
already offer self-driving “Robo-taxis” in selected US cities (Iyer and Alton, 2019). Waymo is
gaining and curating traffic-related data since 2011 when the project started (Guizzo, 2011). All
these moves by market participants indicate that the potentially disruptive technology is on the

forerun.

However, according to Eliot, the real disruption and consumer gain are achieved at level five
where every single aspect of driving a car is managed by the car’s intelligence (2018). The so-

called Eliot framework can be used to describe how the holistic system of a self-driving car works.
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At

this stage, the dissertation focuses on the holistic view since the detailed technological

functionalities are out of the dissertation’s scope. The following figure illustrates the Eliot

framework of Level 5 autonomous driving components:
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Figure 7 — Al autonomous vehicles framework
(based on Eliot, 2017; Liu et al., 2018).
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(2)

(3)

Sensor Capture: The sensor capturing can be compared to the senses of the human (e.g. ears
and eyes). Through accurate sensor technology, the algorithms obtain the status of the car and
its environment (incl. other cars, weather, cyclists, etc.). The main sources of data are the GPS
(localize the car), LIDAR (mapping, localization and obstacle avoidance by bouncing a beam
off surfaces and measuring the reflection time to measure distances), cameras (object tracking
and recognition in 360 degrees of the car) and finally radar and sonar (last line of defence in
avoiding coalitions with obstacles) (Liu et al., 2018). Most of the devices capture raw data of
the environment continuously, which needs to be transformed to interpretable data for the
algorithms.

Sensor Fusion: The gained data is now used for three main tasks of perception: Localization,
object detection and tracking (Liu et al., 2018). All impressions from the sensor sources need
to be aligned by one algorithm that develops a holistic picture from the multiple impressions
(Eliot, 2017) (see Appendix — D for pictures of the perception of autonomous vehicles).
Virtual World Model: The artificial intelligence (4/) of the car needs to have access to a model
containing common traffic rules and behaviours to plan and predict actions (Eliot, 2017; Liu
etal.,2018; Schwarting et al., 2018). It can be compared to the driving experience of a human
driver (Eliot, 2017). Based on that virtual model, the Al can predict the actions of other traffic

participants and can plan paths.
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(4)

(3)

System Action Plan: Based on the virtual world model, the Al needs to determine further steps
to take. This action is mainly based on searching all possible paths towards the required
outcome. The decision is then taken based on a minimization function of costs (e.g. time or
risk involved) (Liu et al., 2018). These paths need to be realizable by the physics of the
vehicle. An Al needs to consider for instance physical braking distances (Eliot, 2017). This
decision is primarily based on LiDAR point clouds, GPS information and navigation
information of the user’s destination (Schwarting et al., 2018).

Controls Activation: This action plan is now executed by precise communication to the
control units of the vehicle. Like human moves the arms or head, the Al needs to send a signal
to accelerator control to increase speed or to the steering control to move the wheel by 45
degrees (Eliot, 2017). These core steps of an autonomous vehicle are conducted
simultaneously and, hence, increases the complexity of the orchestration by an Al

significantly (Eliot, 2017).

(6) Automobile & CAN, In-Car Commands and V2X Communication: These three dimensions

(7)

(8)

are external requirements for the core process (1-5). Controller Area Networks (CAN) and
Electronic Control Units (ECU’s) manage subsystems of the controls of a car (brakes or
doors). Therefore, an Al-based car needs to consider these systems for the core process (Eliot,
2017). Furthermore, an Al needs to be flexible in the re-planning of paths since users of the
vehicle can decide to change their plans and might want to change the route. Therefore, the
Al needs to be continuously aware of new commands and has to be flexible to change routes
in a short period of processing time. Natural language processing (NLP) by an Al can
recognize new enquiries, process new requests and derive implications for the virtual world
model incl. path planning (Li, 2018).

Finally, the car needs to consider sharing information with other vehicles or infrastructure
like streets. This is called Vehicle to X communication (¥2X). It helps to ensure a sufficient
level of information combined with shared computing power (Eliot, 2017).

Deep Learning: Deep learning is the overall decision-making technology. It is based on
replicating the human brain through artificial neurons that together built a network. This
network can learn from huge datasets and derive common decision patterns. Although
Siinderhauf et al. describe that deep learning applications face significant higher complexities
in robotics use cases like self-driving cars, it is still the most used computational decision-
making framework in the development of autonomous driving (Eliot, 2017; Siinderhauf et
al., 2018).

Cloud Computing: The process steps 1-7 require a sufficient level of storage and computing
performance. Therefore, every autonomous vehicle needs to be connected to a centralized
cloud computing architecture that ensures the performance of the computing infrastructure

(Liu et al., 2018).
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As the framework shows, the system of autonomous driving is complex and requires excellence
in different disciplines of engineering and programming. This is the reason why Fridman et al.
explain in their research that still many technological foresteps need to be taken for a marketable
technology (2019). The high variance of the car’s dynamic environment (weather, road debris and
darkness) and the significantly low tolerance of mistakes is a key challenge for artificial
intelligence. The deep learning application is still slower and less able to manage new and
complex traffic situations compared to the human driver (Schwarting et al., 2018). Furthermore,
the new technology development is strongly limited by a misaligned legal framework and open
ethical issues: Who is liable for damage caused by the autonomous vehicle? Should the user of
the vehicle always be protected while the death of other is accepted? (Bonnefon et al., 2016). The
political players need to define clear ethical and legal governance to deliver a clear framework

for further technological developments (Bonnefon et al., 2016).

Nevertheless, the report of Fridman et al. also lines out that humans are poor drivers based on our
irrational behaviour and unpredictability (2019). Childress et al. agree on that point. Their
research proposes that autonomous driving can solve two key issues of regional mobility:
Reducing greenhouse gases and manage the urbanization trend (Childress et al., 2015). Their
scenarios imply that the mobility capacities of urban regions can be increased by 21%-50% in the
first step of autonomous driving. A second generation can even achieve 80-100% more traffic
capacities in the investigated regions (Childress et al., 2015). This higher traffic capacity will lead
to fewer hours of delay per vehicle (100,000-150,000 hours less of delay). The research also
assumes that this reduction of stress and the increase of convenience for citizens lead to strong

demand for self-driving services in urban regions (Childress et al., 2015).

McKinsey expects that level 5 autonomous driving vehicles are achieved between 2030 — 2040
and will change the way how we perceive mobility (Heineke et al., 2017). In 2040, 66% of
passenger kilometres will be travelled by autonomous vehicles (Heineke et al., 2017). Although
Eliot says that concrete time schedules cannot be determined based on the incremental nature of
the progress, he agrees that the fast technological progress in sensor technology, deep learning

and cloud computing can accelerate the development of autonomous vehicles (Eliot, 2017).

The level five framework reinforces the impression that future car producers need to establish
different company characteristics than nowadays. The whole business system behind the new car
infrastructure needs to be redesigned. Data collection, interpretation and software development
are new key capabilities and processes that need to be embedded. Furthermore, autonomous
driving is not a single new technology, it is a composition of different new technologies like cloud

computing, sensor integration and deep learning (Liu et al., 2018)
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2.1.3 The disruptive potential of autonomous driving vehicles for BMW

By comparing the two previous chapters, it needs to be said that the further development of
autonomous driving can have a disruptive effect on BMW and other incumbent firms since it
requires complete new capabilities, resources and potentially changes the way how individual
mobility is perceived by the customer (Schwarting et al., 2018). The value chain of a car industry
participant will be changed in times of market-ready autonomous driving. Christensen and Raynor
describe that disruptive technologies have the potential to commoditize former premium goods
through easier access to technology (2013). Winkelhake confirms this threat for incumbent
automotive original equipment manufacturers (OEMs) like BMW. He argues that autonomous
driving will commoditize the premium factors comfort and security which leads to complete new
competitors and business models with the notion of Mobility-as-a-Service (MaaS) in the core
(2017). The legal and infrastructure issues like liability and the performance of the
communication infrastructure for V2X connectivity will be solved around 2030 (Winkelhake,
2017). The analysed research articles in the autonomous driving technology show that the
technological progress is significant and that a realistic launch of marketable products and
services are realistic in the upcoming 10-15 years (Lee et al., 2015). BMW faces a technology
push towards innovation since the embedded technologies in autonomous driving and related

infrastructure are rapidly developing.

Simultaneously, customers show more and more acceptance in terms of the new technology.
According to a Capgemini survey, 50% of surveyed customers (n= 5538) worldwide show
readiness for autonomous driving cars (Winkler e al., 2019). 56% of the asked customers would
pay a premium of 1% to 20% for Level five autonomous driving abilities (Winkler et al., 2019).
This shows that a leading position in this technology can help to raise margins per product for an
innovating company. It is important for the successful launch of innovation that early adopters,
people that are curious about new technologies and innovations, are convinced and use the new
product or service to diffuse the innovation into the mass market (Rogers, 2003). Only then,
disruption is occurring in markets (Bohnsack and Pinkse, 2017). According to Capgemini, the
typical early adopter of autonomous driving vehicles are mainly male with a higher-than-average
income and primarily urban citizens (Winkler ez al., 2019). This persona fits the customer target
of BMW and represents a good chance for BMW to be a premium brand with outperforming
business success in the future (BMW, 2019a). However, BMW is, in the new rising market of
autonomous driving, not considered as the technological leader. Tesla is perceived as the current
leader in autonomous driving (DHBW Ravensburg, 2019). This observation is based only on
consumer opinions and does not reflect the real technology level of the companies in terms of
autonomous driving, but it gives an impression about the fact that a significant shift in the

automobile sector is coming. The commoditization of premium mobility and the significant
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market potential of two trillion US-Dollars of Robo taxis in 2030 attracts new entrants like Uber,
Lyft or Waymo which are mainly focused on serving mobility, not cars (Unsted, 2019; Iyer and
Alton, 2019). All these signs lead to the impression that innovation in the car industry is not only

triggered by a strong technology push but also by a market pull.
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Figure 8 — The Innovator's Dilemma of BMW.

Christensen and Raynor describe that the commoditization of a value chain part is linked with a
reciprocal de-commoditization in other value chain dimensions (2013). Incumbent companies
need to identify de-commoditizing potentials within a new technological architecture. These
potentials can lead to the requirement of designing a new business model around a re-interpreted
value proposition (Bohnsack and Pinkse, 2017). Bock and George argue that business model
innovation is a key source of growth in times of fast-developing technologies and the only
opportunity to achieve long-term viability (2018). Therefore, BMW needs to consider how the
business model needs to be aligned with the new technology to cannibalize old structures and
assets and, finally, to solve the Innovator’s Dilemma (Chandy and Tellis, 1998). BMW identified
the key trends in an autonomous driving investor report from 2016: New mobility concepts,
autonomous driving and monetization of free time (2016). Although the strategic importance of
each dimension is emphasized, the report lacks in developing a clear future business model that

is capable of solving the Innovator’s Dilemma of BMW in the coming 10-15 years.

Based on the described characteristics of disruptive technologies and autonomous driving
technology, it has the potential to commoditize individual mobility and is, therefore, a threat for
a premium brand like BMW since significant differentiation aspects of the brand are reluctant.
BMW is in a dilemma between a clear asset and resource commitment for autonomous driving

exploration and short-term success expectations of stakeholders and involvement in existing
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structures and assets (Christensen, 2015). The only way to solve this dilemma is to consider new
ways of serving mobility by exploring new ways of doing business (Christensen, 2015; Millar et

al., 2018).

2.2 Business model innovation for BMW

Autonomous driving vehicles are one of the four main technological changes in the automotive
industry (ACES). It has a significant impact on how mobility is distributed, served and created by

automotive companies like BMW.

Two aspects of a company need to be aligned with the environment: The business model and the
organizational system (De Wit, 2017). This can only be achieved through strategic innovation. In
this dissertation, strategic innovation is defined as “renewing the firm’s business model to create
or sustain a competitive advantage” (De Wit, 2017, p.449). The ultimate goal of strategic
innovation is to achieve a long-term corporate life through the adaptation of the business model

and organisational system to environmental developments (Johnson et al., 2017).

It can be said that BMW potentially faces the dilemma between exploiting the current business
model success and how the business model can be realigned with the technological landscape in
the future and how the organisation can enable initiatives of strategic innovation. Even today,
Waymo, a self-driving car ride-hailing company of Google, has a higher market capitalization
than BMW (Gottfredson, 2019). The financial market has the opinion that autonomous ride-
hailing business models face a brighter future than incumbent automotive producers. This can be
interpreted as a signal of disruption on the horizon. BMW needs to solve the dilemma and has to
rethink its current business model through innovation. This fits the fact that technologies are only
disruptive when they are combined with a homogeneous business model and organisational
conditions that enable these kinds of disruptive innovations (Christensen, 2015; Bock and George,
2018). Finally, this disruptive innovation ability leads to competitive advantage (Johnson, 2006).
In addition to that, Arend argues that “the business model concept has a potential for strategic use

in these more entrepreneurial and challenging environments” (2013, p.391).

Therefore, the following chapters discuss current theories and frameworks of business model
innovation and modern business model developments in the automotive segment. Additionally,
the success of a new business model relies on organisational conditions that enable this kind of
strategic innovation. Hence, the author discusses conditions that enable the exploration of

strategic innovation in incumbent firms like BMW.
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2.2.1 Theory of business model innovation and modern design frameworks

The term business model is a widely discussed topic in practice and academic literature.
According to Teece, a business model is a holistic, not financial, model of how a company
produces, delivers and captures value (2010). Frishhammar and Parida similarly define business
models: “A business model represents a cognitive schema that explains how a company creates,
delivers, and captures value by exploiting business opportunities” (2019, p.8). This fits Zott et
al.’s business model definition of “activity system-based value creation mechanisms and sources
of competitive advantage” (2011, p.1038). Therefore, it is a holistic dimension of strategic
management that needs to be continuously analysed and helps to understand the holistic processes
of'a company’s value creation (Chesbrough and Rosenbloom, 2002; Zott et al., 2011). Geissdorfer
et al. define a business model as “a simplified representation of the elements of an organisation
and the interaction between these elements for its systemic analysis, planning, and communication
in face of organisational complexity” (2017, p.263). Gabriel confirms the narrative importance of
a business model. It explains stories of how enterprises work and helps to understand

organizational behaviour (Gabriel, 2000).

George and Bock argue that the definition of a business model needs a more practical and
opportunity-focused perspective (2011). They say a “business model is the design of
organizational structures to enact a commercial opportunity” (George and Bock, 2011, p.99).
Additionally, for Chesbrough and Rosenbloom “the business model is conceived as a focusing
device that mediates technology development and economic value creation” (2002, p.532). This
dissertation follows these two definitions since the business model framework is used to enable
the commercial opportunities of autonomous driving for BMW and to solve the potential
Innovator’s Dilemma of BMW through mediating between technology and economic value

creation.

Multiple researchers propose different ways of how business model innovation can be
implemented. According to Bock and George, business model innovation is “the development of
novel configurations of resources and transactions to create new markets or serve markets in new
ways” (2018, p.206). An organization can use three paths towards business model innovation. Its

main target is to align the business model with external influencing factors (De Wit, 2017).
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(based on De Wit, 2017).

Amit and Zott argue that business model innovation can be achieved by either adding new
activities in the production or in delivering new value (content), by linking activities in a new way
(structure) or by changing the parties that execute parts of the activities (governance) (Amit and
Zott, 2012). Frishammar and Parida summarize it by saying that innovation of the business model
is required when multiple dimensions of the elements need to be redesigned to be aligned with

environmental developments (2019).

To innovate in the field of business models, it is required to understand which dimensions a
business model contains. The key dimensions of a business model defined by selected authors

arc:

(1) Business model purpose

(2) Value proposition towards predetermined target customers

(3) Resources for the value creation

(4) Internal and external processes and transactions (Johnson et al., 2008; Zott et al., 2011; De

Wit, 2017).

All authors agree on the fact that a business model is all about producing value in an efficient way
that customers want and bringing that value to customers. Additionally, all researchers argue that
the value proposition is the centre of a business model and the other dimensions need to be aligned
with this proposition towards target customers. The authors use different abstraction levels.

Johnson et al. name concrete parts while Zott et al. and De Wit summarize multiple subdimensions
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under one topic like revenue and cost structure or value chain (Johnson et al., 2008; Zott et al.,
2011; De Wit, 2017). Bock and George add a new dimension that is not considered by other
authors: They argue that a business model needs to be aligned through a shared narrative that tells

the purpose and story of the business model (2011).

A sufficient framework to design a new business model should contain these four essential parts
of a business model to some extent. Simultaneously, they are the key triggers of innovation within
a business system. The literature review continues with the value proposition design as the core
of a business model. All discussed authors mention value and its proposition towards target
customers as the key starting point for every business model framework (Johnson ef al., 2008;
Zott et al., 2011; De Wit, 2017). Bohnsack and Pinkse confirm that a well-defined value
proposition helps to overcome disruptive technology inferiority (2017). The ultimate goal of a
value proposition is to activate and trigger the willingness of customers to pay (Biloshapka and
Osiyevskyy, 2018). The value proposition communicates to customers that their needs and desires
are met by the value creation process of the company (Biloshapka and Osiyevskyy, 2018).
Therefore, a value proposition “describes the benefits customers can expect from your products
and services” (Osterwalder et al., 2014, p.4). Since the value proposition design is one of the most
important tasks to align customer wants with the system of corporate value creation, Osterwalder
et al. have developed a framework that enables business modellers to design a customer fitting
value proposition (2014). It is called the “Value Proposition Canvas” (Osterwalder et al., 2014,
p.3). It is mainly built on two perspectives on the value proposition of a company: The customer
perspective (“customer profile”) and the creation of value (“value map”) (Osterwalder et al.,
2014).
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Figure 10 - The value proposition canvas
(based on Osterwalder et al., 2014).
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Customer Profile: The authors propose that a value proposition design always starts with a
deep understanding of the customer (Osterwalder ef al., 2014). This seems to be diametric
towards the assumption that Innovator’s Dilemmas occur since managers focus on the direct
needs of the customers (Christensen, 2015). However, Osterwalder et al. use another
innovation theory to overcome this fact. The customer profile is mainly based on the so-
called Jobs-to-be-done theory which says that every product or service is hired for jobs that
the customer wants to get done in their life (Christensen, et al., 2016). This theory seeks for
causality. The causality of which progress a customer searches for in specific circumstances
(Christensen, et al., 2016). Companies with a Jobs-to-be-done approach want to understand
the circumstances and the jobs of a product in these circumstances to align the value
proposition and creation with it (Christensen, ef al., 2016). The deep understanding of the
job dimensions is a key success factor of developing a customer valued business model
(Costello, 2018). The jobs related information should be gathered from target customers
including new, steady and potential customers (Wirtz and Daiser, 2018).

The customer profile is completed by the customer gains and pains (Osterwalder et al.,
2014). This holistic understanding of the target customer helps to develop a value map that
targets the jobs and wants of the preferred customers.

Value Map: The value map shows how the company wants to help the customer to fulfil
single jobs in specific circumstances. Firstly, all services and products of the company are
listed (Osterwalder et al., 2014). Furthermore, the value map describes how the new
business model wants to solve the pains described in the customer profile by deriving
concrete pain relievers (Osterwalder et al., 2014). Value propositions should focus on a few
pains and alleviate them well. It is a key trigger of being relevant as a company for its
customers (Osterwalder et al., 2014). The last dimension of the gain creators describes how
the company wants to achieve the desired customer gains (Osterwalder et al., 2014). It is all
about making the difference. The company can differentiate itself through the achievement

of customer happiness (Osterwalder et al., 2014).

This framework will be used for the key dimension value proposition. It is based on one of the

most important innovation theories and delivers sufficient practicability for the case study

research design. The next step is to design the rest of the business model framework so that it fits

the value proposition framework. The following structures discuss how the proposed value can

be created and captured (Biloshapka and Osiyevskyy, 2018). The author focuses on three key

concepts.

(M

RVTN Framework: Bock and George have developed a framework to gain a holistic
understanding of the business model for pre-venture opportunities. It uses a less complex

approach than, for instance, the business model canvas framework where the business model
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dimensions are concretely discovered (Bock and George, 2018). The RVTN framework
focuses on the solution a new venture can deliver and helps to explore a new opportunity

(Bock and George, 2018).

Figure 11- The RVTN business model design

(Bock and George, 2018)

Bock and George define three steps towards an RVTN based business model. Firstly, the
venturist should define the key resources (tangible and intangible), the transactions (internal
and external) and relevant values for different stakeholders (2018). For Bock and George,
these are the key dimensions of a business model. After a venturist defines these, it is required

to develop the intersections.

The Resource value (RV) answers the question: “Which resources are directly linked to the
value that customers need?” (George and Bock, 2011, p.122). It helps to identify the key
resources that generate new value for customers. The next intersection is the resource
transaction (RT). It helps to identify the key channels of sales to deliver the proposed value
and the required resources (Bock and George, 2018). The last dimension discusses
transactional preferences of customers. For instance, customers might have trust issues with
new entrants in markets where liability plays a significant role. This fact is evaluated by the

intersection transaction value (Bock and George, 2018).

27



The last step is to assess whether the narrative of the business model is reflected in the single
dimensions of the business model. The narrative ensures that the overall purpose of the

company is integrated and influences the whole system (Bock and George, 2018).

(2) The St. Gallen Business Model: An alternative to the pre-venture framework of Bock and
George is the St. Gallen business model. It was developed at the leading European business
school of St. Gallen and broadly used for business model innovation (Doleski, 2015). The St.
Gallen framework is based on answering the following questions:
= Who is your target customer/segment?

Understand precisely which customers relevant and which ones are addressed with the
business model.
= What do you offer to the customer?
It describes the offering of the company and which needs of the target customers are met.
= How is the value proposition created?
This dimension discusses how the proposed value is achieved by using specific resources,
capabilities and assets. The value chain is described in this dimension.
= Why does the business model generate profit?
The last question focuses on the overall goal of every company: Making a maximized
profit. Cost structures and revenue mechanisms to capture part of the produced value

needs to be discussed to ensure economic viability (Gassmann et al., 2014).

The first two questions address external aspects, mainly the customer, and the last ones the
internal dimensions. Gassmann et al. argue that business model innovation is achieved when
at least two dimensions are modified (2014). This can happen from the inside (How and Why)
or the outside (Who and What). Therefore, Gassmann et al. confirm the opinion of De Wit
that different renewal approaches are possible (2017). This understanding of a business model

can be summarized in the following diagram:
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Figure 12 - The St. Gallen business model
(Gassmann et al., 2014).
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(3) The effective business model: The last discussed framework for business model innovation is

the effective business model framework by Johnson et al. Similar to Gassmann et al., the

authors defined as well four dimensions of a business model.

Customer Value Proposition: The business model helps customers to achieve specific
needs or to solve relevant issues in their circumstances. The model performs a specific
job. Again, the jobs-to-be-done theory is applied (Johnson et al., 2008; Osterwalder et
al., 2014; Christensen, et al., 2016).

Profit Formula: 1t describes how the company captures value from the generated one
through a revenue model, the cost structure and the desired margins per sold value
(Johnson et al., 2008).

Key Resources: The company needs to define and use inputs like people, technology,
products, equipment and brands to deliver the predefined value proposition (Johnson et
al., 2008).

Key Processes: Processes like training, manufacturing or customer service are used to
leverage the key resources of a company. It is comparable to Porter’s framework of the

value chain (Porter, 1985; Johnson ef al., 2008).

The following figure summarizes the authors’ definitions and shows the interrelations of

them:
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Figure 13- The effective business model
(Johnson et al., 2008).
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The authors argue that business model innovation is triggered by new technologies that enable
new or better job fulfilment for existing and new customers or by addressing needs or a larger
customer group who find existing solutions too expensive or complicated (Johnson ef al., 2008).
Again, the value proposition needs to be the core of business model innovation. In contrast to
Gassmann et al., the authors say that business model innovation is required when every dimension
needs to be realigned with external factors (Johnson et al., 2008). This is based on the observation
that truly disruptive innovation is achieved when a new explored technology is combined with a

powerful business model (Johnson et al., 2008).

All selected and presented models show that a sophisticated business model requires a well-
designed value proposition that takes characteristics of the target customer segment into account.
Therefore, the dissertation uses the value proposition canvas to emphasize the importance of the
value proposition by reacting to the disruptive technology of autonomous driving. The rest of the
dimensions are very similar in all models: It is all about transactions and resources and how a
company can capture value from the model. The author decides to use the St. Gallen framework
but, simultaneously, taking the specialities of the other two models into account. Especially, Bock
and George argue that a business model needs a narrative which guides the single dimensions of
a business model. It represents the purpose of a business model (Bock and George, 2018). This

leads to the following business model framework of the dissertation:
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Figure 14 — The business model framework of the dissertation
(based on Johnson et al., 2008; Osterwalder et al., 2014; Gassmann et al., 2014; Bock and George, 2018).
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Based on this framework, the author identifies whether BMW needs a real business model
innovation, by changing the content of multiple business model dimensions, and, based on the
heterogenous expert opinions, how a new business model could look like in an autonomous
driving future. The derived framework represents Geissdorfer et al.’s second step of business
model innovation: Concept Design (Geissdoerfer et al., 2017). The expert interviews are used to
fulfil the third step of Virtual Prototyping (Geissdoerfer et al., 2017). Now further open theoretical
questions are which current business model trends like car sharing influence the automotive
segment and which organisational conditions reinforce the exploration of business model
innovation. These insights strongly influence the conceptual framework of the dissertation’s

research.

2.2.2  Modern business model innovation developments in the automotive segment

BMW and the automotive industry mainly face ACES as key trends which influence the business
model design of the future significantly. The research focuses at this point on the trends
autonomous, connected and shared since they are all interrelated and together they have a
significant impact on the future of car manufacturers (Eliot, 2019). Autonomous driving is a key
enabler of the other two trends of car-sharing and connected cars since mobility can be more
easily distributed in a network and the passenger of the vehicle has more free time in the car and
wants to use that time in multiple ways. The focus in this chapter is on the business model

implications and the underlying holistic concepts of these trends.

Car-sharing and additional mobility services like street parking services show a different view on
how mobility should work in the future: Mobility-as-a-Service (BMW, 2016; Heineke et al.,
2017). A survey shows that premium car buyers are more willing to use car-sharing services (38%
of asked customers prefer to be driven; 26% in the mass market). Although more asked customers
still prefer a mix of both (MaaS and own car) or owning a car, it shows that the premium segment
needs to consider new mobility solutions (Heineke ez al., 2017). Car sharing mainly changes how
the ownership of the car is structured. Customers do not buy the car. They just pay for the time or
route for which the car was used (Cohen and Kietzmann, 2014). However, explicitly two different

carsharing business models have been developed over the years:
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B2C Carsharing
Companies like BMW (DriveNow) provide

cars in urban regions. The user of the service
is a member at the carsharing application and
can unlock the car with his smartphone. The

service provider charges a price per time or
route

P2P Carsharing
The most modern and disruptive business Car
model of carsharing is the P2P version. The °
multisided platform matches suppliers and Sharlng
consumers of mobility with each other. No car
needs to be bought by the company since the

suppliers have their car to offer the mobility
resource.

Figure 15 - Types of carsharing

(based on Cohen and Kietzmann, 2014).

As described above, BMW focused its efforts on carsharing on the B2C version. BMW launched
in multiple cities worldwide the service where different cars of the BMW Group could be hired.
27 million people currently use car-sharing services worldwide (Stolle et al., 2019). However, the
providers struggle with convincing the customers to use the service regularly in their daily life.
Furthermore, carsharing still struggles to achieve a sufficient return on investment since the model
of providers like BMW is capital intensive (Stolle et al., 2019). The technology of autonomous
driving promises to push the business model of carsharing towards a profitable future since the
allocation and movement of the vehicles can be automated (Heineke et al., 2017). The sharing
economy services “use cloud-based technology to match customers with providers of services
such as short-term apartment rentals, car rides and household tasks” (Apte and Davis, 2019,
p-104). The matchmaker companies like Uber or Lyft mainly focus on facilitating the interaction
between providers and consumers of the resource (Apte and Davis, 2019). This business model
structure promises significant growth in the coming years. Munoz and Cohen estimate that the
worldwide revenue from sharing economies will reach $335 billion in 2025 (sectors: travel,

carsharing, finance, staffing and entertainment streaming) (Mufoz and Cohen, 2018).

The second additional trend related to autonomous driving and its execution through a business
model is the connectivity of the car. A connected car is “a vehicle capable of accessing to the
Internet, of communicating with smart devices as well as other cars and road infrastructures, and
of collecting real-time data from multiple sources” (Coppola and Morisio, 2016, p.1). As
described in chapter 2.1.2, vehicle to X communication is a key part of achieving self-driving
cars. Furthermore, it is also a new source of differentiation for premium manufacturers like BMW.
A survey of the consulting firm McKinsey shows that future differentiation factors will be the
connectivity and customer-centric interior design instead of speed and joy of driving (Kostring et
al., 2019). Connectivity from the perspective of the passenger mainly means the usage of internet-
related services and programs. For instance, streaming music per Spotify, watching movies per

Netflix or working per Google Suite applications (Coppola and Morisio, 2016). This is called “in-
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vehicle connectivity” (Kilian et al., 2017, p.1). In Level 4 or 5 autonomous driving vehicles, the
passenger is not obliged to control and to steer the car in the traffic. The passenger has free time
in the third living room (Winkelhake, 2017). Herbert Diess, the CEO of Volkswagen,
consequently argues that the car will be the most important mobile device soon and, hence,
requires a completely new interpretation of what a car needs to deliver (Handelsblatt, 2020). This
requirement includes car-related infotainment applications like real-time navigation systems or
safety monitoring and daily-/work-life related applications (see Appendix E) (Coppola and
Morisio, 2016). In 2017, the Boston Consulting Group estimated that the market of connected
cars will achieve 120 billion dollars in the next years (Kilian et al., 2017). It shows the significant
economic potential of developing a business model that considers connectivity. New entrants like
Tesla focuses on this point: A Tesla car is completely connected and open for third-party

applications (Winkelhake, 2017).

In addition to that, technology-enabled developments, the demand and regulatory pressure on car
manufacturers like BMW are rising. People, especially urban citizens, realize that the individual
mobility of today faces multiple limitations (The Economist, 2016). Kavadias et al. have
developed a framework where influencing factors are used to derive modern business model
implications (2019). He argues that market needs and technology trends result in new business
model approaches. Based on the above-described trends of BMW, the framework summarizes

this in the following factors:
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Figure 16- Linking technology and markets
(based on Kavadias et al., 2019).

Optimization technologies like autonomous driving vehicles and new platforms that connect

vehicles are new technology trends. Additionally, the increasing demand for new mobility

33



solutions and the greater political pressure towards sustainable mobility represent new market
needs. Together, they urge BMW to consider business model transformations in terms of asset
sharing (e.g. car sharing), personalization (connectivity and interface design in the car), usage-
based pricing (based on a monthly subscription or pay-per-use model) and a collaborative
ecosystem where suppliers and alliances are needed to achieve an alignment between external

developments and the business model (Kavadias et al., 2019).

All these implications are connected through one main business model trend in recent years: The
platform economy. The new worldwide leading companies use technologies like smartphones or
machine learning to enhance their new business model. Firms like Google, Amazon or Uber are
platforms that serve two sides of a market: Consumer and producer (Choudary, 2015). Many of
the recent disruptive technologies were combined with a platform-based business model which
resulted in a wave of disruption in classic markets (see Spotify, Netflix, Smartphones and related
app stores) (Montero and Finger, 2017). A platform business model is always useful if scarce
resources need to be efficiently allocated (Choudary, 2015). This efficient allocation saves
transaction costs for the network of the platform (Montero and Finger, 2017). The platform is the
facilitator of interactions between two parties (see Uber: Coordination of drivers and passengers
towards economic exchange). In this modern business structure, technology like artificial
intelligence helps to allocate the matching of supply and demand in the network. By doing that,
no intensive asset capacity is required and marginal costs per interaction are near zero for the

platform (Sorri et al., 2019).

Parker et al. provide a holistic model of the key elements of a platform on which many popular

business models are based:
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Figure 17- Key dimensions of a platform business model based on Apple’s App Store
(based on Parker et al., 2017).

The case study shows that the interaction between the app developers and the users of Apple’s

i0S system produces value for both sides as well as Apple and, additionally, data for the platform
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owner (Parker et al., 2017). Through an open platform structure, Apple is not urged to develop
all applications which can be executed with an Apple device (Van Alstyne et al., 2019). The app
store can be compared to a city mall where the mall owner has the task to facilitate and curate
interactions between stores and visitors (Evans and Schmalensee, 2016). The currency, in this
case, is relevance. Relevant users have to be matched with relevant stores (Evans and
Schmalensee, 2016). This open structure enables open innovation approaches. Apple can
participate through owning the platform in innovations by other companies. For instance, Spotify
uses the i10S and App Store platform of Apple to reach a critical mass of users. Apple does not
have to establish a streaming service to deliver that service to its users. Hence, Apple does not
have to innovate out of their core competencies but still can deliver innovations in heterogeneous
use cases for a heterogeneous user base. Additionally, a new source of revenue is established by
charging transaction fees from the producer’s revenue on Apple’s platform (Parker et al., 2017).
Furthermore, Apple can learn from every new trend in its App store and, therefore, can implement
it quickly in its products. This was the case with Apple’s music streaming service, which is now

the key competitor of Spotify worldwide.

Evans and Schmalensee, Parker et al. and Sorri et al. agree that the facilitation of the interaction
between the two parties is the key task of a platform/sharing economy business model. A key
target for every platform strategy is to achieve a critical mass of users on both sides since the
achievement means that positive network effects will let the platform grow on its own (Van

Alstyne et al., 2019).

The platform structure contains all four business model trends for BMW: Asset sharing (sharing
economy through platform facilitation), personalization (through data capturing and analytics),
use-based pricing or subscription models (see Spotify’s or Apple TV+’s subscription model) and
a collaborative ecosystem (open innovation through multiple producers on a platform). In an
autonomous vehicle future, classic manufacturers have five possible value drivers, which need to

be considered by BMW in terms of the platform economy and the autonomous driving future:
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Content Creators
Third parties like Netflix, Spotify, Google or Facebook

provide content which can be consumed in the new self-
driving mobility device. BMW facilitates the interaction
between them and the mobility users.

Service Creators
Through new enabled high-speed
connectivity, OEM’s can establish new
services like parking space tracker or
even establish car sharing services (see
Moia or DriveNow).

Data Creators
Curate and share data with
ecosystem to enhance new
mobility services on company’s
platform or to use data for user
profiling.

Hardware Creators
BMW can exploit existing core
competencies in developing safe, efficient,
comfortable and aesthetic vehicles. The
role of assembling different supplier
products to a high quality vehicle is still
required. The interior should enhance
Human2Machine interaction (seat
positioning, display design and
positioning).

Software Creators

The new core competence of BMW as a
platform is to enable the self-driving car
through a central managing processing unit
based on deep learning. BMW develops the
system which is supported by the subsystems
developed by tight supplier alliances. BMW
needs a collaborative ecosystem.

Figure 18- The future value drivers in the automotive industry

(based on Herrmann et al., 2018).

The future business model potentials of BMW could depend on the ability to transform BMW
towards a platform business where BMW focuses its resources on exploiting core competencies
like hardware production or development of mobility services as well as on designing a BMW
platform approach where data is curated shared and monetized and interactions between content

creators and users are managed to enhance interactions (Herrmann et al., 2018).

The literature review in the field of modern business model systems and mobility trends shows
that the model of platforms needs to be integrated into the theoretical business model framework
of this research. Based on the key trends autonomous driving, connectivity and sharing, BMW
vehicles need to be understood as mobile devices empowered by platform structures on multiple
levels. The preference of mobility on demand pushes BMW towards new structures like
subscription models where the customer of BMW is seen as a member and pays monthly fees to
get access to mobility as a service (Tzuo and Weisert, 2018). For instance, Volvo established the
service “Care by Volvo” where the customer is a member of Volvo and get access to multiple car
versions which he can change on a monthly base (2020). Alternatively, BMW could consider the
Uber model where the user pays per use. He/she would pay per minute or kilometre which he/she
used the autonomous vehicle (Evans and Schmalensee, 2016). BMW might be a service creator
supported by the core competence of hardware building. As the chapter shows, BMW also needs
to explore new competencies like software creation or platform design in terms of data creator

and content creator.
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Figure 19- Updated business model framework of the dissertation
(based on Johnson et al., 2008; Osterwalder et al., 2014; Gassmann et al., 2014; Bock and George, 2018;
Herrmann et al., 2018).

The qualitative research needs to consider these theoretical assumptions. The experts will be
asked in which extent BMW needs to understand the autonomous vehicle as a platform. The
interview insights should be used to understand how BMW can fulfil new roles through their
newly established business model. This could include that BMW needs to develop itself towards

a hardware company enhanced by platform structures like Apple.

2.2.3 Business model innovation through organisational exploration

Significant changes in the environment of a company lead to the need for strategic change. De
Wit describes that the firm needs to realign itself to changes in the environment (De Wit, 2017).
Rising technologies and new competitors are parts of the environment in which only adaptive
companies can survive. Therefore, organisations need to conduct strategic renewals over the time

of existence (De Wit, 2017).

A firm comprises two aspects: The business model and the related organisational system which
needs to be aligned with the new environment (De Wit, 2017). Without this alignment, incumbent
companies like BMW are not able to survive in the long run. To achieve continuous alignment,
companies need to develop so-called dynamic capabilities (O’Reilly and Tushman, 2008).
Dynamic capabilities are defined as “the ability to integrate, build and reconfigure internal and
external competences” (Teece et al., 1997, p.510). The dimensions of the development of dynamic
capabilities are organizational structure, processes, culture and members of the organization (De
Wit, 2017). In contrast, Leonard-Barton argues that a capability is defined by four different
dimensions: Skills and knowledgebase, managerial systems, technical systems and values and

norms of an organization (Leonard-Barton, 1992). Competitive advantage is, therefore, achieved
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by developing distinctive resources within the organization and dynamic capabilities are the key
source of it (Wernerfelt, 1984; Leonard-Barton, 1992). However, dynamic, distinctive capabilities
also show a downside: Old capabilities can lead to a product development that does not fit the

challenges in the environment (Leonard-Barton, 1992).

Therefore, the main issue of managing the development of a new business model is to develop
proper capabilities and to minimize the interferences of core rigidities. O’Reilly and Tushman
argue that successful, responsive companies developed an organizational system that can balance
the exploration of new opportunities and exploitation of existing markets. This management

theory is called ambidexterity (O’Reilly and Tushman, 2008).

This dynamic capability is the main source of competitive advantage in times of fast-moving
technology development and global competition. O’Reilly and Tushman agree with Christensen
that great firms failed because of their inability to manage rising disruptive technologies (1996).
Managers and the organization need to constantly improve on the fit of strategy, structure and
culture. However, technologies have the potential to disrupt this current alignment. They urge
organizations to build up a new organization and a business model that is suited for the next
technology period (Tushman and O’Reilly, 1996). This paradox needs to be managed by many
incumbent firms today. For instance, BMW needs to follow its strategy based on cars driven by
persons in the short run but, simultaneously, needs to manage the rising disruptive technology of
autonomous driving in the longer run. Different authors propose different answers to how an

organization can establish conditions that enable ambidexterity.

One of these approaches is the concept of open innovation. This concept helps to operationalize
the exploration part of ambidexterity. It is all about creating innovation that is adopted by
customers (Curley and Salmelin, 2017). Open innovation can be defined as “a distributed
innovation process based on purposively managed knowledge flows across organizational
boundaries, using pecuniary and non-pecuniary mechanisms in line with the organisation’s
business model” (Chesbrough and Bogers, 2014, p.17). Open innovation authors argue that
companies are only able to manage a changing environment with the help of a talented company
ecosystem (Curley and Salmelin, 2017). A business ecosystem refers to “intentional communities
of economic actors whose individual business activities share in some large measure the fate of
the whole community” (Moore, 2006, p.33). The initial idea of open innovation was established
by Chesbrough and he argues that companies should not only look within the company but also
outside the company for innovative ideas that can help to realign the organisation’s business
model with environmental challenges (Chesbrough, 2006). This collaboration helps to explore

new markets and, simultaneously, improve the value delivered to existing markets (Chesbrough,
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2006). It expires the knowledge pool of each company collaborating in the ecosystem and

enhances the creation of new opportunities (Chesbrough, 2006).

New Markets

Current Markets
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Figure 20 - The open innovation concept
(based on Chesbrough, 2006).

The figure shows a simplified process of innovation: Generate broad ideas, develop promising
ideas further and finally diffuse the collaboratively developed concepts into markets and the target
customers. This three-step framework is called the innovation value chain (Hansen and
Birkinshaw, 2007). In this context, the traditional open innovation approach recommends tight
collaboration between ecosystem players in the first two process steps. The openness of a
company’s innovation approach depends on two interrelated factors: The technology
development approach and intellectual property strategy (Bogers ef al., 2019). For instance, Tesla
develops many Research & Development programs internally but does not acquire patents to
protect its ideas (Bogers et al., 2019). They use an open patent system to trigger the diffusion of
electric vehicles (Bogers ef al., 2019). The question is now: How does open innovation enhance

the dynamic capability of ambidexterity?

Bogers et al. argue that open innovation can help to enhance the three main dynamic capabilities
of a company: Sensing, Seizing and Transforming (2019). Outside-in innovation is used in
sensing new opportunities from the ecosystem of the company. These opportunities are then
evaluated and promising ones are internally developed (Bogers et al., 2019). Finally, existing
business models or new business models are developed and launched through collaboration with
ecosystem companies in the phase of transforming. Open innovation helps to leverage and

enhance internal capabilities to exploit existing markets or to explore new ones (Bogers et al.,
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2019). Hence, it can be summarized that the theories of ambidexterity and open innovation are

directly interlinked.

However, the concept of open innovation was updated in the last years. Today’s researchers
discuss the notion of open innovation 2.0. It mainly says that the environment got more and more
complex in recent years. This growing complexity requires a more sophisticated business
ecosystem of an innovating company (Curley and Salmelin, 2013). The concept says that open
innovation needs to consider more stakeholders of the company. The most important ones are the
government, the industry partners, academia and customers of the company (Curley and Salmelin,
2017). This four-dimensional concept is called the quadruple helix system (see Appendix F)
(Curley and Salmelin, 2017). The authors argue that many disruptive innovations of today require
multiple adoptions of different stakeholders. For instance, the launch of autonomous driving
vehicles highly depends on the infrastructure delivered by the government, the development of
relevant components from suppliers, the development of sufficient deep learning applications by
academia and the customer acceptance of potential customers. An exploring unit of an
ambidextrous organisation needs to consider the quadruple helix system to create a completely
new value through a new business model. A study by Galvao et al. outlines the importance of
governmental support. In the helix system, it is one of the most important parts to enable shared

value-creating innovations (2017).

This multidimensional innovation approach requires a structure of the exploring unit that can cope
with this level of complexity. Curley and Salmelin propose that the unit should be understood as
a platform that orchestrates and aligns the interaction between the different stakeholders with the
vision of the exploring innovation projects (2017). Open-source applications like wikis should be
established to ensure a sufficient flow of information between the cross-organisational teams
(Curley and Salmelin, 2017). Hill and Birkinshaw argue that corporate venture units, which are
allowed to invest in start-ups from the ecosystem are a vehicle to gain ambidextrous structures
within an existing organization (2014). To success in ambidextrous approaches, the corporate
venture unit manager needs a direct and regular interaction with senior executives, other business
units and members of the venture capital community (Hill and Birkinshaw, 2014). In contrast,
Christensen proposes that a company facing a disruptive technology needs to pursue this
technology in a completely separated unit in which the parent company cannot interfere
(Christensen, 2015). The new business unit needs a sufficient level of autonomy. However, the
exploring unit should still be integrated into the overall organization to ensure alignment and
information flow (O’Reilly and Tushman, 2008). Kauppila summarizes the theory of
ambidexterity and open innovation in one organisational model. He argues that a company needs
an ecosystem consisting of exploring and exploiting related partners (Kauppila, 2010). He advises

to build up strong strategic ties to non-profit exploring organisations like public research
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organisations (Kauppila, 2010). These partners are more capable of radically explore new
technologies like autonomous driving. The company builds up a research unit that is completely
committed to developing innovation for the overall company and is the direct partner of the
external exploring organisation (Kauppila, 2010). To bring exploring and exploiting together, he
recommends building up a cross-divisional matrix organisation that works together on innovation
projects (e.g. R&D and marketing employees together) (Kauppila, 2010). A strong customer-

oriented culture in all divisions is critical for the successful execution (Kauppila, 2010).
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The studies of Dutta show: Companies that achieve situational ambidexterity have an improved
ability to strategically renew the organisation to be aligned with the changing environmental
factors (Dutta, 2013). A revolutionary shift in a business model requires structures that enable
explorative thinking and doing (O’Reilly and Tushman, 2008). The review of the literature shows
that business model innovation as a strategic change requires three key organisational parameters:
Business Units focused on exploring new opportunities, corporate commitment and autonomy of

the exploring unit and open innovation approaches through the quadruple helix system.
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Figure 22 - Organisational conditions enhancing business model innovation
(based on Kauppila, 2010; Hill and Birkinshaw, 2014; Christensen, 2015; Curley and Salmelin, 2017).
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These three dimensions are used to explore organisational opportunities of how BMW could
enable the above-described business model innovation. Figure 23 is the second part of the
conceptual framework. These dimensions are reflected in the interview questions and, therefore,
discussed with the experts. The outcome should be specific organisational settings that can help
BMW to develop the new business model. The question of how BMW should start the
development of the autonomous driving-based business model is directly interlinked with the
question, which organisational conditions need to be established to enable the organisational
exploration. Every innovating company needs to build up an organizational system that supports

the desired future state of the business model (De Wit, 2017).

2.3 The conceptual framework

The review of relevant literature shows that the topic of business model innovation in times of
disruptive technologies is highly relevant and affects many incumbent firms. As the literature
review outlines, three main research fields are relevant for the dissertation: The Innovator’s
Dilemma of BMW in times of autonomous driving; business model innovation theories and
frameworks and, finally, organisational conditions that enable the development of a new business

model with autonomous driving as the core technology.

The review of BMW’s potential Innovator’s Dilemma leads to the impression that BMW faces a
strategic problem in the future. On the one hand, BMW could be influenced by a strong
technology push through a fast development progress of related technologies. On the other hand,
consumers could be broadly ready for autonomous driving in the next ten years and new
competitors like Waymo have the potential to threaten the business success of incumbent
automotive producers like BMW. This future pressure of a market pull and technology push is
not aligned with the current value chain and business model structures of BMW. They have
specialized investments in hardware-oriented productions, have an engineering culture and have
specialized processes, which are focused on exploiting the efficiency of today’s business model
to maximize the short-term profit. Hence, the literature indicates that BMW will face the

Innovator’s Dilemma in the coming years.

The next dimension of the review is the business model innovation part. Many different authors
state that business model innovation is highly relevant in a challenging and uncertain
environment. A holistic perspective of the overall business of a company is required. If a company
needs to redesign multiple dimensions of the business model, then business model innovation is
achieved. The final model for the research is based on the value proposition, containing a value
map and customer profile of the target group. The narrative (purpose), value chain (how) and

profit mechanism (why) are the additional dimensions that need to be aligned with the value
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proposition for autonomous driving vehicles. Additionally, five key value drivers of the future
automotive industry were identified: Data, Service, Software, Hardware and Content Creator. All
these new roles are mainly based on the overall trends of connected cars and sharing mobility
which are derivates of the global business model trend of the platform economy. The facilitation
of interactions between producers and consumers of values. This overall trend needs to be

reflected in a future business model.

Finally, the last question for the literature review is: Which organisational conditions reinforce
successful exploration in the field of autonomous driving? Mainly influenced by the strategic
management theories of ambidexterity and dynamic capabilities, the author identifies three key
dimensions to enable the development. Firstly, explorative business units need to be implemented
with cross-functional teams and space for freethinking with a clear guiding vision. Additionally,
incumbent firms need to explore their ecosystems through an open innovation approach. The
modern quadruple helix system requires the integration of broad interest groups like the public
sector or telecommunication companies. Finally, the corporate commitment of the senior
management and, simultaneously, sufficient autonomy of the exploring unit are further key
enablers of exploring disruptive technologies like autonomous driving and new business models

for this new technological landscape.

However, the landscape of management literature lacks in terms of combining business model
innovation and managing disruptive technology, although many different sources are available in
each dimension. Especially the impact of autonomous driving on business models of incumbent
automotive companies is not a broadly discussed topic since it is subject to great uncertainty and
complexity. Therefore, the combination of the conducted literature review and the derived

research design leads to the overall conceptual framework of the dissertation:
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Figure 23— The conceptual framework of the dissertation.

The conceptual framework shown in figure 23 is based on three consecutive layers. The first layer
(the box on top) sets the scope of the overall research. The research processes and outcomes need
to be designed in a way that these three questions can be sufficiently answered. The questions
themselves are also interrelated since question A refers to sensing the potentially disruptive
change through self-driving cars. Question B represents the seizing of the new opportunity for
BMW and discusses how the theory of business model innovation and its practical models can
help BMW to compose a technology-fitting business model for the future. Lastly, question C
discusses how organisational exploration enables the development of the autonomous driving
vehicle technology and the associated business model. Hence, these three questions represent the

dynamic capability set of Schoemaker et. al. which is required to manage a VUCA environment.

Finding answers to the above-mentioned lead questions require explorative research, which is
based on two input factors: Primary qualitative research and literature review. These two input
factors are used for two different purposes. The literature review helps to frame the data collection
and analysis of the research. The understanding of BMW?’s potential dilemma in an autonomous
driving future helps to ask the right questions to the right experts. The review in this field showed

that the autonomous driving in level 4 or 5 has a potentially disruptive character for BMW and,
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hence, it is worth to ask experts about their opinion. The second literature field deals with the
business model innovation part. Common business model frameworks are used to frame the
exploration of future business model implications for BMW. It can be seen as the scaffold of the
target to develop a future aligned business model. Lastly, the related organisational conditions
that enable organisational exploration are discussed based on relevant management literature. The
three predefined key conditions are tested in primary research. Additionally, they are again used
as a scaffold for further exploration of any other organisational conditions that need to be
established. As a result, the literature review serves as a framework for the second input factor of
primary research. The process of primary research is based on two analyses: Inductive and
deductive thematic analysis of qualitative data. Firstly, the data is collected and transcribed.
Relevant text passages are coded into keywords and, therefore, analysed. All defined themes and
relationships are refined and, finally, lead to the output of the research. This research part is the
content of the scaffold. It helps to verify derived content and to fill frameworks. These two input
factors together help to compose the final models and verification of literature-based options. The
third and last layer of the conceptual framework represents the output of the research: Verified

models that help BMW to manage the upcoming disruption of autonomous driving vehicles.

This conceptual framework requires a practical and explorative research strategy. This research
mainly bases on a research object, here BMW, facing a significant change in the environment,
here the technology of autonomous driving. The result describes how the object should act today
to be aligned with the new environment and, hence, be ready to survive a potential wave of
disruption. This research setting of the conceptual framework indicates that a case study strategy
is the most suitable one to achieve the defined research targets. Since a case study research
analyses a case object in a specific circumstance and develop implications for the object, it fits
the structure of this research (Yin, 2017). The research method is extensively described in chapter
3.
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2.4 Conclusion

The literature review was conducted by searching for keywords from the innovation and strategic
management research field in common and peer-reviewed journal sources like EBSCO and SAGE
Journals to ensure a sufficient level of academia. Additionally, relevant books were identified and

reviewed by analysing the current literature landscape concerning the objectives of this research.

The review shows that business model innovation in times of thriving technology is one of the
key terms in the research field of innovation and strategic management. These two fields are more
and more interlinked since the long-term viability of a company strongly relies on its ability to
develop new business models, which enable the customer to adopt new convenient technologies.
This is directly interlinked with the ability of a company to explore new opportunities and to
reallocate resources, knowledge and competences. However, as the review of the innovator’s
dilemma theory showed incumbent firms like BMW struggle with these two disciplines based on
their short-term shareholder expectancy, the commitment to existing assets and the specialized
knowledge and capabilities of a company. BMW is a global market leader in the current
automotive industry system since it was able to establish a highly efficient car manufacturer value
chain with a highly valued brand and a high-quality product. However, the thriving technology
of autonomous driving requires new assets, structures and capabilities of BMW. Based on the
literature, this situation can be defined as a dilemma of BMW and it can only be solved by
establishing explorative structures in the company, which enable a rethinking of the current state’s
business model. The concrete implications for the future business model of BMW and how
explorative structures should be designed are explored by the qualitative research of the
dissertation. As a first step, the following chapter describes the overall research design and

approach of the dissertation.
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3  Research Design and Methodology

3.1 Overview

The following chapters discuss how the proposed research questions and the related objectives
can be achieved through a sufficient research design. To describe the proposed design of the

research, the so-called ‘research onion’ of Saunders et al. is used:
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Figure 24- The research onion

(Saunders et al., 2015, Highlights added by the author afterwards).

The description of the research design of the dissertation follows the layers of the model from the
outer to the inner dimensions. The highlighted points of the model refer to the used dimensions

for the research and are discussed in the following chapters.

3.2 Research philosophy and approach

The research philosophy of an author is primarily influenced by his research paradigm and
whether he/she is more subjective or objective (Saunders et al., 2015). The author of this
dissertation is subjectively influenced since he believes that social reality is designed and formed
by decisions of social actors (for instance: Decision-makers in companies or competitors and
customers in a market). In the dissertation, it will be acknowledged that every person perceives

reality differently since the individual reality is influenced by individual experiences and
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knowledge of a person (Burrell and Morgan, 1979). A subjective researcher believes that social
interactions between actors lead to a dynamic and over the time changing state of flux of social
phenomena (Saunders et al., 2015). This ideology influences significantly how the research topic
is approached. A subjective researcher believes that an objective analysis of the research data is
not possible and consequently the researcher’s values influence the interpretation of the data

(Saunders et al., 2015).

The second dimension that influences the philosophy of a researcher is the research paradigm.
According to Burrell and Morgan, researchers can use two different perspectives on planned

research: Regulation or Radical Change Perspective (1979).

The research fits the Radical Change Perspective since the author targets to develop a business
model that considers new environmental changes and overcomes the current state of BMW’s
business model. A Radical Change Perspective approaches organisational issues with the
perspective to overcome the current state (Burrell and Morgan, 1979). The research looks for the
future potential and for conflicts in terms of environmental alignment of the current state of BMW

(Saunders et al., 2015).

Since the author is influenced by Subjectivism and the Radical Change Perspective, the research

paradigm of the proposed dissertation is a Radical Humanist one (Burrell and Morgan, 1979).

Radical Change

Radical Humanist Radical Structurist

Subjective

Interpretive Functionalist

Figure 25- The research paradigm of the dissertation
(based on Burrell and Morgan, 1979).

The paradigm influences the mindset of the researcher. A Radical Humanist wants to change the

status quo with the research, and he/she takes the importance of social constructions, processes
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and instability of structures (e.g. long-term viability of a company) into consideration. In terms
of the dissertation, the key objectives are to examine whether BMW faces an Innovator’s
Dilemma at the moment, how BMW needs to change the current state business model to be
aligned with future environmental developments and organisational conditions that enable this
kind of business model transformation through exploration. The author assumes that systems like

business models are, in a long-run, unstable and need consequently amendments.

This research paradigm influences the choice of research philosophy. The Research philosophy

can be described in three key dimensions:

(1) Ontology (Assumptions about reality): The author sees the reality as complex and believes
that reality is built on the consequences of ideas and actions by social actors (Baert, 2004).
The reality is a dynamic flux of experiences and practices and needs to be analysed in this
way (Saunders et al., 2015). In terms of the research topic, it is to say that BMW faces a
dynamic environment with complex interrelations of variables that define a successful future
of BMW. Decision-makers of BMW and related stakeholders define the reality for BMW.

(2) Epistemology (Assumptions about knowledge): The author believes that sufficient theories
need to enable actions in the reality and knowledge should be used for concrete problem
solving or give sound future practices for actors (Baert, 2004). The value of knowledge highly
depends on the context in which it is applied (Saunders et al., 2015). The proposed dissertation
wants to generate knowledge that concretely solves an issue in a specific circumstance. The
key contribution is an informed practice for the BMW brand in times of autonomous driving
vehicles.

(3) Axiology (Role of values and ethics): The proposed research is based on the subjective beliefs
and values of the author. The author deeply believes in the fact that companies continuously
need to innovate and reinvent themselves based on changing environmental actions. The
research on the topic of how BMW needs to realign the business model with the new
technological environment is based on this belief. The research is value-driven (Saunders et

al., 2015).

The described perspectives lead to the research philosophy of Pragmatism. This implies that the
pragmatic author considers theories, concepts, ideas and findings only as instruments of thought
and action when they help to derive practical consequences (Saunders et al., 2015). The research
is motivated by personal doubt that valuable knowledge is existent in terms of technology aligned
business models in the premium automobile sector. Therefore, the research question is the key

determinant for the choice of research design and correlating strategies (Saunders et al., 2015).
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Based on the above-described research philosophy and the influencing paradigm of Radical
Humanist, the dissertation has an explorative purpose. The purpose is the second factor that

influences the further research design of the dissertation (Saunders et al., 2015).

The research in terms of autonomous driving and BMW wants to discover future implications for
the business model of one of the most successful premium automobile producers. The key
question is: How can BMW solve the Innovator’s Dilemma through a technology fitting future

business model and aligning organisational conditions?

The research and understanding of the issue are unsure and complex since the autonomous driving
technology is still not ready for the market and no concrete role models are available. The
researcher acknowledges that this exploratory research needs to be dynamic in the research period
as results from new data can give new insights that might completely change the direction of the
outcomes. This dynamic needs to be reflected in the strategy and methods of research (Saunders

etal., 2015).

The described exploratory purpose and the pragmatic perspective, that knowledge is only valuable
when it helps to explain a practical scenario, clearly indicate that the research needs a practical
strategy that can describe a real-life phenomenon. Since the objectives are based on a real-life
object (BMW) and a real-life setting (thriving technology of autonomous driving), the philosophy
and purpose of the research indicate that the research strategy case study is suitable to achieve the
overall goals. The explorative research purpose needs to be reflected in the methodology, which

is used to follow the predefined strategy.

3.3 The case study research strategy

The author follows a combination of an inductive and deductive pragmatism for an explorative
research purpose. According to Saunders et al., inductive research is commonly conducted with
the help of qualitative research (2015). An inductive approach firstly collects the data from
sources and then explore it to find themes and issues (Saunders et al., 2015). However, this
research firstly uses the literature to frame possible outcomes from the data collection. The
described business model framework and the predefined organisational parameters help to give
the research an analytical framework (Saunders et al., 2015). The research is, within this
literature-based framework, inductive since it does not predefine clear hypotheses, which are then
validated by interviews. Therefore, the inductive character of the explorative purpose is framed
by a deductive approach. The author follows with this approach the recommendation of Saunders
et al. that purely inductive or deductive approaches might not lead to satisfying research outcomes

(2015).
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The uncertainty and complexity of the chosen dissertation topic and targets require a flexible and
dynamic research approach that can react quickly on new insights gained. The author targets to
assess the potential Innovator’s Dilemma of BMW, develop a conceptual framework in terms of
required business model innovation for the brand BMW and derive organisational conditions that
enable this kind of business model transformation. This target fits the proposed outcomes of
qualitative research: Build a conceptual framework or develop a richer theoretical perspective on

a phenomenon (Saunders et al., 2015).

Qualitative research can be conducted in two ways: Mono- or multi-qualitative research (Saunders
et al., 2015). The author interviews multiple experts from relevant stakeholders of BMW in a
panel group. However, while the research method of semi-structured interviews is used for every
expert, the questions can vary based on the background of the expert and his/her predefined
stakeholder group. Semi-structured interviews can react to newly gained insights and have,
therefore, the required flexibility for an explorative research purpose (Saunders et al., 2015).
Hence, the author uses a mono-method qualitative study with a heterogeneous expert group to

derive insights from multiple perspectives on a complex and explorative research question.

The next step of the research design is to define how the author wants to answer the research
questions mentioned in chapter 1.3. Therefore, a research strategy needs to be defined (Saunders
et al., 2015). Multiple strategies like experiments, surveys or the case study exist. The chosen
strategy must align the pre-described philosophy with the overall methodology to collect and
analyse data (Denzin and Lincoln, 2017). In this research, a strategy needs to link the explorative
pragmatism, where concepts and ideas are considered if they have a practical value for specific
circumstances, with the mono-qualitative research, where flexible in-depth interviews are used to
manage the complexity of the topic. The description of the research issue shows that a
phenomenon is analysed in its real-life context (Travers, 2001). This is the first indicator that a
case study of BMW in the real-life context of the thriving technology of autonomous driving is a

suitable research strategy for this research. A case study strategy is always useful, if:

(1) The overall research questions are mainly based on “why” or “how”
(2) The researcher has no control over behavioural events in the research setting

(3) The research object and setting is a contemporary and dynamic event (Yin, 2017).

This research ultimately wants to answer the questions why the autonomous driving technology
leads to a strategic dilemma for BMW and its decision-makers and how business model
innovation can help to manage this potential disruption. Additionally, it is discussed how specific
organisational parameters help to enable this transformational approach of business model
innovation. The overall questions show that all of them are mainly focused on exploring reasons

in a specific setting and how an object in this setting could manage the disturbance through
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realignment. The described setting cannot be significantly influenced by the researcher. Economic
players like BMW are not acting in a static and fixed environment. Hence, the environment is
dynamic and, based on that, this setting of the research is contemporary and not fixed. A case
study is always useful if a researcher wants to understand a real-world case and acknowledges
that this understanding requires the involvement of contextual conditions in the research design

(Yin, 2017).

All these facts about the research and its setting lead to the conclusion that the research strategy
of a case study is the most suitable one to link the explorative and pragmatic purpose with the
qualitative methodology. Concretely, a case study of the BMW brand in the new context of
autonomous driving is required. Since defining the setting and boundaries of a case study is

critical, the proposed research setting is mainly based on three layers (Flyvberg, 2017):

(1) Organisation: BMW Group with a focus on the BMW brand

(2) Change Process: Business model innovation and organisational preparation for BMW in a
new technological environment

(3) New technological environment. Autonomous driving as a new potentially disruptive

technology on the landscape of the premium automobile segment.
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Figure 26- The case setting of the proposed research.

The main goal of this case study is to understand the dynamics of the interactions between the
case subject (BMW) and the case setting (autonomous driving as a potentially disruptive
technology). The case derives a conceptual framework, which explains how BMW needs to align
its business model with the new environment and which organisational conditions enable this
exploration of business model innovations (see figure 26: Response). Since the business model is
a holistic approach to understand how a company like BMW generates, delivers and captures
value, the proposed case study aims to analyse the organisation as a whole. This leads to the fact

that the research aims to deliver a focused holistic case study for BMW. This approach to the
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research question fits the pragmatic philosophy of the author since the research is influenced by

the belief that knowledge is only valuable if it is used in a concrete context.

The time horizon of the case study is cross-sectional since the research methodology of qualitative
research aims to gather the expert opinions of multiple stakeholder groups. It is a study in a
particular time of 14-15 weeks which leads to a time-constrained research setting (Saunders et

al., 2015).

3.4 Collection of the primary data

The following chapters describe how the explorative purpose of the BMW case study can be
practically executed by the specific research method of conducting semi-structured interviews.
The purpose of the study is fulfilled if the three described lead questions can be answered by the

collected and analysed data.

These questions reflect the explorative character of the research. All questions are directed
towards the described case study setting of BMW facing a new technology wave of autonomous
driving vehicles in the future. Consequently, the mode of data collection needs to be able to
manage exploratory characteristics. The reviewed literature in the field of strategic innovation
shows that many researchers used a qualitative approach of interviewing multiple related experts
in the field of interest. Common theories like Christensen’s Innovator’s Dilemma or Tushman
and O’Reilly’s Ambidexterity are validated by case study companies in different industries. Most
of their hypotheses were justified by case studies operationalized by expert interviews with
interest groups of the case setting. This research follows this schema by conducting qualitative
interviews with related experts from BMW’s ecosystem. Only interviews offer the required
flexibility and responsiveness to explore uncertain implications of the new technology for BMW.
The research questions are future oriented and, therefore, requires data sources that have the
competence and experience to evaluate the possible implications of autonomous driving on
BMW’s future and how business model innovation can help to manage the future disturbance.
The following chapter 3.4.1 outlines the concrete approaches for data collection while 3.4.2

discusses the possible ethical and access issues deriving from the chosen data collection method.

3.4.1 Data collection approach

The main data collection method of this dissertation is the interview. Interviews mainly base on
asking relevant questions and carefully listening to the answers of predefined interview partners
(Saunders et al., 2015). It enables direct interaction with participants. Hence, the interviewer can
directly adjust questions and response to expert opinions. Unclear questions can be initially
clarified (Flick, 2019). The author follows a subjective approach of interviews since he believes

that social reality is created by social actors. Therefore, the data collection mode is based on the
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subjective theory which says that every participant has a stock of knowledge and that open
questions can be used to trigger the expression of this implied knowledge (Flick, 2019). The
former experience and ideology of the interviewer and interviewee influence the interview
answers and the interpretation of them. This subjective theory is best applied by using semi-
structured interviews. A semi-structured interview means that the interviewer prepares multiple
questions before the interview is conducted. It gives the data collection process a structure (Flick,
2019). However, the interviewer is still able to ask further questions to extract knowledge from
new discussed topics. For explorative research this capability is critical (Saunders et al., 2015).
The questions asked are mainly based on the three main research questions and all of them are
used to find a sufficient level of saturation to answer all of them appropriately. The main type of
questions used are open (“What do you think is the value proposition of BMW and why do
customers buy vehicles of this brand?”’) and scenario typed questions (“Would you agree that
BMW must strategically design a new business model, with the autonomous driving at its core,
in order to still be relevant tomorrow?) (Flick, 2019). This mixture helps to verify literature-based
scenarios and to explore new business model implications. The interview schedule reflects this
degree of flexibility, too. It contains the time for additional comments at the end of the interview
process. The research objectives require to completely understand the backgrounds of the topic
and the opinions of the experts. Furthermore, this kind of interviews can lead to ‘thinking aloud’
moments where the expert thinks about dimensions he/she never have thought about before
(Saunders et al., 2015). Although this method does not clearly outline a method to analyse the
collected data and that the definition of a clear saturation level is not easy, semi-structured

interviews suit best to the requirements of an explorative case study.

A critical success factor for this kind of data collection method is the alignment between the
overall research questions and the predefined interview questions since these are the main sources
of knowledge in this case study (Flick, 2019). The author already derived a theoretical-based
business model framework and main organisational conditions to enable exploring new business
models and technologies. These insights from the literature are also embedded in the question
design. Each asked question and the related lead question are shown in the appendix G.

Furthermore, an exemplary interview sheet is attached in the appendix H.

The topic of this dissertation refers to the whole business ecosystem of BMW. Therefore, the
expert panel structure needs to take this heterogeneity into account. As the literature review has
shown, the development of the autonomous driving technology not only depends on BMW on its
own but on many other interest groups as well. These stakeholders are mainly derived from the
automotive value chain described in chapter 2.1.1. BMW is the key orchestrator of this value
chain and is, therefore, the centre of a whole business ecosystem. Hence, the panel structure is

mainly based on the key stakeholder groups of BMW’s value chain. A stakeholder group is an
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interest group that is directly or indirectly affected by BMW’s strategic decisions (Kerzner, 2017).
They also have a strong influence on the decision-making of BMW (Kerzner, 2017). The
following figure illustrates which stakeholder groups are relevant for the research to answer the

lead questions properly.

——— -
\ BMW contracted \ \
( Employees car dealers / ( Consultants
/ N s /
N N~ - — d
—— £ —_—
- . ~
- @ )
Ve ~ * Does the BMW Group face the typical Innovator’s Ve ~N
\ ! Dilemma in regard of autonomous driving \ Indu Stl‘y \
Researchers technology? .
/ \ « How could Business Model Innovation help BMW to I Competltors /
N s solve the Innovator’s Dilemma in the future? N Pl
~ . — \ « Which organisational conditions need to be / ~ . —
\ established today to enable this kind of Business /
Model Innovation and the development of the
autonomous driving technology?
~ - ~
— — — — —
-— ——
Ve ~ Ve ~ \
( Clients ) ( Supplier /

Figure 27 - Expert panel of the research topic.

The author defines seven relevant expert groups. With the help of the snowball sampling method,
where already interviewed experts acquire additional experts from their network, it is planned to
conduct interviews in every group so that at the end ten interviews are conducted and saturating
data is collected (Handcock and Gile, 2011). Although significantly external limitations through
the COVID-19 crisis have influenced the data collection process, it was still possible to gather ten
qualitative interviews from the most relevant expert groups researchers, employees, consultants,

industry competitors, suppliers and clients.
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Panel Structure of the Research

2

= Researchers = Suppliers = Employees ® Consultants = Industry Competitors = Clients

Figure 28 - Distribution of the expert interviews to the different panel groups.

The high quality of the interview partners leads to a high saturation level for the research. The
main goal is to conduct every interview face-to-face. However, all interviews are executed and
audio-taped by internet-mediated (e.g. Skype or Google Hangout) or telephone interviews. The
main reason for that is the limited time of research (14-15 weeks) and the fact that the COVID-
19 crisis urges the researcher and the experts to keep a social distance. Since the research is
focused on the content of the expert’s answers and not on the feelings and gestures of each, this

fact is not a constraining factor for the outcomes of the research.

As described above, the experts are hired from heterogeneous stakeholders of the case setting.
The following table shows the different backgrounds and stakeholder groups of a single expert.
This table is also used to guide the quotation in the findings chapter. In some cases, the experts
wanted to be anonymised. Hence, the author labelled them as “Participant X and anonymised

the company background of the expert.

Number Interviewee Panel Group Company Role Interview Duration
1 [Mark Kuhn Researcher [DHBW Stuttgart Director of Studies Business Administration Industry / Service Management 35:08 min
2 |Participant 2 Supplier  [Direct BMW Supplier Sales & Marketing Director 40:10 min
3 |Participant 3 Employee |BMW AG Associate Product Management 38:21 min
4 |Participant 4 Consultant |Global Bank from Germany Director Experteam Automotive & Engineering 40:50 min
5  [Nicolas Kesselmeier Supplier |HELLA GmbH & Co. KGaA Senior Consultant Digital Transformation 49:43 min
6  [Participant 6 Employee |BMW AG Associate 35:52 min
7  |Participant 7 Competitor |Leading German Premium OEM  (Manager Marketing - New Projects and Strategy 42:04 min
8  |Participant § Competitor |Leading German Premium OEM  [Employee Marketing - New Projects and Strategy 51:15 min
9 [Thomas Appel Customer |Innogy SE Manager Telecommunication 22:44 min
10 |Dr. Christoph Steiger Consultant |Roland Berger GmbH Senior Partner Digital Transformation 48:33 min

Table 2- Detailed structure and backgrounds of the expert panel.
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The shown experts are primarily hired by exploiting the existing business network of the
researcher. The nonprobability snowball sampling method helped to access difficult expert groups
like leading researchers or managers through the network of hired experts from the author’s direct
network (Handcock and Gile, 2011). Additionally, modern business networks like Xing and
LinkedIn are used to verify whether the curriculum vitae of the potential candidate fits the topics
of the research. Therefore, only suitable experts are included in the stakeholder panel. This
ensures that the answers to each interview question were reliable and interpretable in a way that
implications for BMW can be derived. All questions are asked flexibly to each expert. The semi-
structured interview character is consequently executed. All predefined questions are asked, and
further questions, based on the expert’s answers, are added. The researcher allocates for each
expert and his/her stakeholder group an interview question sheet from the portfolio of questions
shown in appendix G. This process ensures that only relevant questions for the stakeholder group

are asked in each interview.

The overall goal is to receive a sufficient level of data quantity and quality through the conducted
interviews. The conducted expert interviews are capable of serving a sufficient level of saturation.
However, the author decides to include a secondary data source into the data collection process.
Secondary data sets are always useable if additional knowledge from another research focus can
be integrated into the research to find more saturated answers to the research lead questions
(Saunders et al., 2015). The research institute of Capgemini has published an exhaustive study
called “The autonomous car. A consumer perspective”. It is mainly based on a global customer
and executive survey (n consumers= 5,500; n executives = 280). It gives quantitative insights into
the topics of consumer readiness in terms of autonomous driving, the consumer’s expectations
for driverless cars and the assessment of automotive companies’ investments (Winkler et al.,
2019). It is a published summary of statistically derived insights and can be classified as a
document secondary data (Saunders et al., 2015). This published summary helps to include an
exhaustive consumer perspective on possible future business models of BMW. Additionally, the
customer expectations and the evaluation of automotive companies’ investments can help to
assess whether the autonomous driving vehicle technology has a disruptive potential on BMW’s

current business model (lead question A).

As aresult, the primary data from the conducted expert interviews combined with the secondary
data source from the Capgemini Research Institute result in a case-fitting data set that is capable

of delivering the sufficient data potential to achieve the predefined research objectives.
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3.4.2 Access and ethical issues

The above-described data collection processes are only possible if the author receives sufficient
access to relevant experts and their opinions on the research topic. Therefore, data collection is a
critical point in this research approach (Saunders et al., 2015). This research risk could not be

eliminated but minimized with the help of sufficient preparation (Saunders et al., 2015).
The following strategies are applied to get the required access to data:

(1) Familiarise with the organisation before making a contact

(2) Using the existing network in the innovation management, digitalisation consulting segment
and private contacts to BMW and other premium automobile producers

(3) Prepare a short research briefing containing the purpose of the research and the potential gains
from the cooperation for the interviewee and his / her organisation

(4) Using suitable language in the whole research process (Saunders et al., 2015).

In the process of the research, the author identifies one ethical issue that needs to be covered:
Confidentiality of data. This ethical question is becoming increasingly important for research,
especially in times of digitalisation (Saunders et al., 2015). The author made every effort to ensure
data privacy and security in the process steps of data gaining, analysing and reporting. Based on

European data protection acts, the author considered the following data security dimensions:

(1) Data is processed fairly and lawfully

(2) Data is only used for the described research purpose

(3) Accurate usage of the data

(4) Data will be deleted after the purpose of the research is fulfilled
(5) Data is processed under the data security acts

(6) Data is securely saved

The recorded interviews will be stored on a password-secured computer in password-secured files
and will be deleted after the research purpose is fulfilled. The single transcriptions are
anonymised, if the interviewee demands to do so, and are interpreted only concerning the research
questions. Before interviews are conducted, the author shares the "Plain Language Statement" as
well as the "Informed Consent Form" with the experts to ensure a saturating level of transparency

between the interviewer and the interviewees.
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3.5 Analysis of the data

The collection of the primary data is based on semi-structured interviews and an additional
secondary data source from the Capgemini Research Institute. The next step is to analyse the data
in a way that the lead questions of the explorative research approach can be answered. The first
step of the analysis is the familiarizing with the data set (Saunders et al, 2015). The
familiarization is mainly achieved by the focused transcription of each interview. While
transcribing the single sequences of the interview, the author can identify the first opinions of the
single expert in the different dimensions of the research. This transcription is also used for first
interpretations in forms of first notes and self-memos (Saunders er al., 2015). The notes are
focused on the first possible keywords and themes (Saunders ef al., 2015). These preparations are
the sources of data for further analyses. The next steps of the research target to develop
information and finally knowledge from the curated data set. The analyses need to reflect the
overall purpose and character of the research design (Flick, 2019). In this case, it is an explorative
one. The uncertain topic of the future of BMW in times of autonomous driving requires a
qualitative and multi-dimensional data analysis approach. The starting point of the analysis is the
coding of each expert interview and the key insights from the secondary research source. It helps
to make information out of data by aligning all data points under different subtopics (Saunders et
al., 2015). For this approach, standardized keywords are used to ensure consistency throughout

the data set (Silverman, 2013).

This information needs to be set in the context of the research questions which leads to the final
gained knowledge from the research. The author uses the methodological triangulation for the
keyword analysis. Methodological triangulation means that a mix of different analysis approaches
is used to combine derived information from one method to identify additional themes that could
corroborate or complement the information from the other analysis method (Saunders et al.,
2015). It refers to the approach to find a “true” fix on a case by combining different perspectives
on it (Silverman, 2013). As a result, two different data analysis lenses are integrated into the
overall data analysis process. There are multiple forms of qualitative data analysis methods.
However, the choice needs to reflect the explorative and, hence, creative research approach. There
are two underlying ways of thinking that need to be reflected to ensure a sufficient level of

creativity in the analysis approach: Divergent and convergent thinking.

Divergent thinking refers to open-ended problems with multiple solutions and convergent
thinking to problems that have only one correct solution (Jung and Vartanian, 2018). In the design
thinking process, divergent thinking is defined as creating choices and convergent thinking as

making choices (Liedtka et al., 2013).
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Therefore, convergent and divergent thinking, seen with a research lens, fit the combination of
inductive (divergent) and deductive (convergent) approaches to this qualitative analysis. These
two lenses are used in the thematic analysis of this research. Thematic analysis is defined as “a
method for identifying, analysing, and reporting patterns (themes) within data” (Braun and
Clarke, 2006, p.6). It is also a tool that is used to interpret multiple aspects of the research topics
(Boyatzis, 1998). A thematic analysis of qualitative data is always preferable if the research
purpose requires to search actively for particular themes and relations (Saunders et al., 2015).
This is the case in this research. Aspects of a potential Innovator’s Dilemma of BMW in an
autonomous driving future, business model innovation dimensions based on the new technology
and organisational conditions to enhance organisational exploration at BMW are leading themes
that need to be explored through the analysis approach. Thematic analyses have a high level of
flexibility since strict coding rules are not established (Braun and Clarke, 2006). This fits the
explorative character of this research. It requires the triangulation of the inductive and deductive
research lens on the same data set to ensure a sufficient level of exploration and concreteness.
Thematic analysis is capable of combining inductive and deductive perspectives in one data
analysis approach (Saunders et al., 2015). Hence, the chosen thematic analysis mode contains the

two relevant ways of thinking:

Deductive Thematic Analysis
— Fill out themes

Inductive Thematic Analysis
— Create additional themes

Figure 29 - The overall data analyses methods of the research
(based on Jung and Vartanian, 2018).

The detailed process of each analysis step, as well as the practical execution and experience, are

described in the following paragraphs:
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(1) Coding of collected data to consistent key phrases

The coding process is applied to categorise data from the transcribed interviews with similar
meanings. In this research, a code is a short phrase that summarizes homogeneous statements of
interviewed experts (Saunders et al., 2015). The coding is used for the data reduction and display
of the analysis (Miles et al., 2013). It helps to make the collected data interpretable in the concrete
analyses steps by reducing the exhaustive data set to a portfolio of standardised codes (Thomas,
2006; Silverman, 2013). The drawing of conclusions and relations is, therefore, possible (Miles
et al., 2013). It is important to use the same codes for the same content to ensure consistency of
the whole data set (Saunders et al., 2015). Based on the exploratory character of the research, the
author conducts a general inductive coding approach, which means that the codes are derived
from the data itself (Thomas, 2006). However, a purely inductive approach would violate the
efficiency and precision of the further analyses (Saunders et al., 2015). Therefore, the author uses
the three lead questions of this dissertation to guide the coding (Thomas, 2006). Every derived
code is labelled with the lead question. Hence, an overall categorization of all codes is conducted
straight from the start. The tools of the coding are the basic Microsoft Office applications Excel
and Word. These tools are sufficient since the coding only aims to structure and make the
information from the transcribed interviews more accessible for the researcher (Osborg Ose,
2016). The transcripts of each interview are stored as a Word file, which makes it accessible to
further readings and notes. The first step of the coding is to initially read the interviews and mark
them with labels (Thomas, 2006). A blue mark for the lead question A, a yellow one for B and a
green mark for C (see appendix I). This initial process helps to identify and structure relevant
quotes and paragraphs aligned with the overall objectives of the research (Creswell, 2018). The
single interview is now structured and curated. Based on the first segmentation, first codes are
derived. The initial coding round is conducted “in vivo”, that means that the text passages are
coded based on the data itself (Saunders et al., 2015). Hence, initial text passages are labelled
(Creswell, 2018). These labelling codes are documented in a coding excel file to ensure
consistency in the coding of all interviews (see appendix J). The coding template contains four
dimensions that are aligned with the structure of Saunders et al.: Code,; Code Definition, Citations

and Lead Question (2015).

The first interview delivers the initial codes which are added, specified or changed with every
new interview that is coded. As a second step, the “in vivo”-codes are reviewed and centred based
on the underlying theories of the research. That means that codes are clustered and amended
regarding the dimensions of the Innovator’s Dilemma, of the derived business model framework
and the identified organisational conditions for the successful organisational exploration of a new
business unit. Hence, “a priori”’-codes are additionally developed (Saunders et al., 2015). This

process results in a code portfolio that contains “a priori”’-codes (codes based on the read literature
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and the derived theoretical frameworks) and “in vivo”-codes (codes based on the data set). This
process is conducted for all ten interviews and the secondary research source and leads to a
portfolio of 100 codes. This shows that the triangulation of inductive and deductive research
perspectives is integrated into the research process of coding. The last step of the coding process
targets to reduce overlaps and redundancies among the codes (Creswell, 2018). Therefore, a
refinement process of the excel file is conducted. Overlapping and redundant codes are deleted,
merged and renamed so that the final portfolio contains 66 codes distributed among the three lead

questions.

Code Distribution

= A: Does the BMW Group face the typical Innovator’s Dilemma in times of the autonomous driving technology?
B:How could Business Model Innovation help BMW to solve the Innovator’s Dilemma in the future?

= C:Which organisational conditions need to be established today to enable this kind of business model innovation and
the development of the autonomous driving technology?

Figure 30- Code distribution of the research.

These codes are then used to derive themes, relations and patterns in the two-step analysis
framework. The detailed process of the inductive and deductive thematic analysis is described in

the following steps.
(2) Inductive and deductive thematic analysis

At this stage of the thematic analysis, all data have been coded and mapped in a coding template
(see appendix J). The initial 66 codes are used to categorize them into broader sub-themes and
topics (Braun and Clarke, 2006). A theme is defined as “a broad category incorporating several
codes that appear to be related and which indicates an idea that is important to your research

question” (Saunders et al., 2015, p.584). It is the analysis of whether some combined codes are
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capable of describing an overall theme related to the lead questions of the research (Braun and
Clarke, 2006). The literature recommends to build up an initial visualization of the codes and
firstly derived themes (Braun and Clarke, 2006; Saunders et al., 2015). Therefore, the author
establishes an initial ideation board on a digital whiteboard. The codes are mapped on digital post-
its and clustered in different rows which indicate that the mapped codes in a single row stay in a
relation. This initial code mapping is conducted with an inductive research lens. This means that
no literature-based themes are integrated into the first step. This ensures that the author can
identify additional themes and relations “bottom-up”. Additional themes are identified from the
data itself. An exemplary ideation board is shown in the appendix K. These initial themes and
coded groups are then reviewed and amended so that they are ready for further analyses. Secondly,
the convergent lens, represented by a deductive perspective on the theme rows, is executed. The
author compares the inductively established themes with the literature-based ones and merges
them to both perspectives containing a thematic map. The next step is to establish more
sophisticated maps for each lead question so that a sufficient answer can be given. Braun and
Clarke suppose that typical methods of mapping like mind maps should be used for sophisticated
maps (2006). The author follows this recommendation and defines individual frameworks for
each lead question section. For instance, the lead question A regarding BMW’s Innovator’s
Dilemma in times of autonomous driving is answered by mapping the identified themes and codes
in an Ishikawa-diagram, which describes the causes of an effect. Especially in the area of lead
question B, many concepts from the literature review are useable as models. For instance, the

value proposition canvas is used to map the theme value proposition and related codes.

(3) Final refinement of themes and relationships

This more sophisticated mapping is an iterative process, which enables the author to execute a
refinement process of the relations and codes of each theme area. The literature proposes a dual
criterion to evaluate whether the thematic maps have a high-level of sophistication: Internal
homogeneity and external heterogeneity (Patton, 2014). This concept is similar to the
management framework MECE (Mutually Exclusive and Collectively Exhaustive) (Minto, 2020).
This means that the themes and related codes need to be homogeneous within themselves and,
simultaneously, they should be distinguishable from the other theme blocks. These two criteria
are the main focus of the final refinement of the themes and relationships of different codes and
sub-themes. Redundant codes and sub-themes are identified and, hence, deleted or merged with
related sub-themes or codes. This process is conducted iteratively for all derived models and
frameworks. The results are MECE models that do not show any redundancies within the themes
and sub-themes. In some cases of this iterative refinement, additional categories are identified and

embedded in the overall model.
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3.6 Conclusion

The design of this research is based on the author’s pragmatic approach and the explorative
purpose of the research. This implies that concepts, ideas and theories were only used if they help
to derive practical consequences for the case study of BMW in the case setting of an autonomous
driving future. The three related lead questions are answered in an explorative way. The case
study is influenced by high uncertainty and, hence, requires a more flexible research design. The
explorative purpose of this research is framed by two perspectives on theory development. The
research combines inductive and deductive research lenses in one research design to achieve a
combination of exploration of new insights from the data set and the exploitation of literature-
based frameworks (e.g. theory-based business model framework). The dynamic and uncertain
research setting leads the research towards a mono method qualitative research, which is based
on a heterogeneous expert panel group. Semi-structured interviews with the experts are conducted
which enable the required flexibility of the research. These interviews are the core source of data
in the research strategy of a BMW case study. The object BMW gets set in a future case setting
which reflects a future where cars achieve high levels of automation and the experts are used to
find answers to the overall question of how BMW should react to the potentially disruptive future.
The research wants to understand an object in a future scenario. This target leads to the impression
that a case study is the most suitable strategy for this research purpose since the interaction
between a phenomenon and its context can be best understood by a case study (Saunders et al.,
2015). The case study has a cross-sectional time horizon since it wants to identify the opinions

and ideas of multiple experts in a research time of 14-15 weeks.

To achieve sophisticated answers to the lead questions a panel group containing the most relevant
stakeholders of BMW is established. It consists of consultants, employees, clients, suppliers,
industry competitors and researchers. In sum, ten interviews from all these stakeholders are
conducted and analysed by an inductive and deductive thematic analysis. The author familiarizes
himself with the data by transcribing the interviews and making first notes about relevant content.
The transcribed interviews are then coded in Excel by establishing a coding template. Codes are
defined, relevant expert opinions are cited and, finally, the codes are mapped accordingly to the
three lead questions. These codes are mapped in an inductive ideation board per lead question and
first themes and sub-themes are identified. Typical analysis frameworks like Ishikawa diagrams
or the value chain are used to map the codes and sub-themes in a logical and structured way. This
helps to identify conflicts and relations between different codes and themes. These models
containing the information from the interviews are iteratively refined, which lead to qualitative
models according to the dual criterion framework of Patton. These validated models with the
newly gained information are now used to describe and discuss possible answers to the lead

questions in the coming chapter.
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4  Presentation and Discussion of the Findings

4.1 Overview

Chapter three describes the author’s path and believes of this research towards finding
sophisticating answers to the three established lead questions. The thematic analysis framework
helps to derive information from the raw data set sourced from semi-structured interviews. The
following chapter develops knowledge from the information contained both in codes and
frameworks. The derived knowledge reflects the experts’ voices presented in chapter 3.4. The
analysis uses direct quotations from the expert interviews to ensure that the voice of the expert
panel is adequately reflected. In this context, the background of the expert needs to be considered
as well. Table 2 is, hence, used to structure the citation and to guide the contextual summary of
the single voices. Since all interviews have been executed in German, all direct quotations are

translated to English without any changes by the author.
The following chapters outline three main outcomes:

(A) Does the BMW Group face the typical Innovator’s Dilemma in regard of autonomous driving
technology?

(B) How could Business Model Innovation help BMW to solve the Innovator’s Dilemma in the
future?

(C) Which organisational conditions need to be established today to enable this kind of Business

Model Innovation and the development of the autonomous driving technology?

These desired outcomes are directly reflected in the chapter structure of the findings chapters.
Chapter 4.2 starts the discussion by finding an answer to the question of whether autonomous
driving is such a disruptive technology that it could drive BMW into the typical Innovator’s
Dilemma. Chapter 4.3 describes the dimension to which extent autonomous driving requires
business model innovation from BMW and outlines to which extent the new rising technology
urges BMW to innovate on the business model level. The last chapter deals with the question
which organisational conditions are critical to initialize successful business model innovation
initiatives for BMW today to enable the long-term viability also in times of level 5 autonomous
driving. It will be outlined what innovation processes and initiatives BMW has today and how
appropriate they are compared to the opinions of the experts. Additionally, other conditions in

multiple levels of a company system, derived from the experts’ voice, are discussed.

This three-step discussion framework helps to finally assess the impact of autonomous driving on

BMW and its long-term viability.
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4.2 The Innovator’s Dilemma of BMW in the future

The reviewed literature divides the Innovator’s Dilemma into three interrelated areas to assess the
external change by technology: Technology Push, Market Pull and the internal focus of an
incumbent organisation on the current customers and value chain. The literature indicates that the
current market and technology signals validate the urgency of assessing whether BMW faces the
Innovator’s Dilemma. This is exactly what the following paragraphs outline. The qualitative
research in this first field wants to identify causes which might lead to the effect of BMW facing
disruption in the long run. Hence, the Innovator’s Dilemma of BMW is seen as a symptom in the
future which is based on underlying causes triggering the dilemma. These causes are discussed
based on the voice of the interviewed experts so that a final answer to the above-described lead
question A can be given. To structure the findings logically, the typical cause & effect framework
of the Ishikawa-Diagram is applied for this discussion. It is one of the most practical frameworks

to identify the causes of an observed problem (Kerzner, 2017).

4.2.1 The technology push by high-end autonomous driving

The first discussion section of this lead question deals with the paradigm of a possible technology
push by autonomous driving. The literature identifies that the technological progress of related
technologies like V2X connectivity and sensor or Lidar components are developing at a rapid
pace (Winkelhake, 2017). This fast progress of components of the holistic autonomous driving
system could indicate a strong technology push that could commoditize former premium aspects

of a car: Driving dynamics, comfort and security (Winkelhake, 2017).

(1) High technological complexity and incremental development of autonomous driving

Some experts do not see a clear disruption from a technological perspective. Firstly, a sales &
marketing director of a sensor supplier of BMW argues that the autonomous driving will
definitely follow an incremental development and that BMW follows this path successfully by
researching on a Level 4 vehicle'. A product management employee of BMW agrees with this
assumption. The disruptive pace of the technology is low since the infrastructure preparation will
take time: “These regions also have the infrastructure for this and are equipped accordingly, but
I dare to doubt that this will achieve a high disruptive speed globally” (Participant 3, 06.03.20,
p.3, line 23-26). He also says that the urban regions might be faster with a roll-out but an area-
wide launch with a massive disruptive impact on BMW will not be observable. This is the first
argument that disagrees with the literature-based technology push towards an Innovator’s

Dilemma of BMW. Other expert voices support this argument. They argue that level 5

! “This is an incremental development that automakers like BMW will clearly survive. BMW is currently
working on a vehicle that can drive at level 4”, Participant 2, 26.02.20, p.2, line 9-11.
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autonomous driving is a very complex, highly expensive and time-consuming technology. One
consultant from a global German bank argues that the complexity of autonomous driving was
underestimated a few years ago”. Many firms are now disillusioned and argue that the feasibility
of Level 4 or 5 vehicles is highly questionable (Mark Kuhn, 25.02.20, p.2, line 7-9). An employee
of BMW even argues that it is completely uncertain if door to door autonomous driving can be
achieved in the future. All competitors of BMW and the company itself is far away from a
technological solution to the complexity of the system (Participant 6, 13.03.20, p.2, line 11-17).
He further describes that many officially presented prototype cars are more a marketing tool than
areal working autopilot (Participant 6, 13.03.20, p.2, line 11-17). However, Dr. Christoph Steiger,
senior partner at the management consulting firm Roland Berger for digital transformation
projects, acknowledges the complexity of the development and the currently non-existent
infrastructure. In contrast to the other experts, he sees autonomous driving as an absolute
revolution for incumbent OEMs like BMW. Hence, he categorizes the high-level automation of
vehicles as disruptive and game-changing for BMW?. This statement leads the discussion to the
voices of the experts who argue that autonomous driving will trigger a significant technology

push affecting BMW.

(2) Autonomous driving as a disruptive technology

Based on the argument that the development is complex, further experts like Participant 7 argues
that it is not the question of whether the level 5 autonomous driving will be reached, but when it
is reached®. Participant 7 is a marketing manager of another leading German OEM partly located
in BMW’s peer group of premium OEMs. He is responsible for new projects & strategies of the
OEM. Hence, he is urged to take a long-run perspective on the automotive industry. One of his
colleagues agrees with him on the assumption that it will affect BMW and his company’. Again,
Christoph Steiger summarizes it as: “(...) it will come” (09.04.20, p.1, line 16). He agrees with

the fact that for sure high-end autonomous driving, door to door, will be achieved in the future.

Concretely, many voices of experts agree with the fact that Level 5 stage, indeed, will trigger a
technological disruption push. “In absolute terms, autonomous driving has great potential. It is,
of course, a huge lever in the transformation of the automobile” (Nicolas Kesselmeier, 12.03.20,
p.2, line 17-18). Nicolas Kesselmeier, as a representative of the supplier Hella, sees the

autonomous driving as a key element of the automotive industry since the technology has

2 “The complexity of the topic was overly optimistically assessed a few years ago”, Participant 4,
12.03.2020, p.5, line 25-26.

3 “I believe it is an absolute revolution and the reason why it is not progressing so fast and we do not yet
have hundreds of thousands or millions of self-driving vehicles on the roads is simply due to the complexity
of the technology and infrastructure needed”, Christoph Steiger, 09.04.20, p.1, line 11-15.

4 “AK: So, it's rather a matter of time. That means it is rather a question of when it comes and not if it
comes. T7: Exactly”, Participant 7, 26.03.20, p.3, line 9-11.

5 “Nonetheless, it will affect them, too. I am quite sure of that” (Participant 8, 01.04.20, p.4, line 1-2)
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enormous potential for all aspects of today’s mobility issues like sustainability or security of
driving. Even experts like Prof. Dr. Mark Kuhn, who has outlined the technological complexity,
confirm that the technology changes the game of today’s mobility®. A BMW employee agrees
with this point. He bases the argument of a technological push on the fact that new use cases for
customers will be enabled. Concretely, the V2X communication, especially the one towards
content and service suppliers like Amazon, Spotify or Netflix, is a technological aspect that will
establish the perception of a future car as a mobile device’. Other experts argue that the
technological push will reinforce new mobility concepts like car-sharing and the loss of a car as
a property. Participant 8, an employee from a leading German OEM in the new projects & strategy
department, defines it in the following way: “One is, in my estimation disruptive, the area of
sharing in which Google Waymo is also on the move. And of course, highly automated driving
or autonomous driving creates the new business potential that the topic of sharing today, this kind
of ride-hailing, cannot yet serve” (01.04.20, p.1, line 11-16). His manager sees this shift in
mobility through the technology push as a real revolution since it enables completely new
competitors with other technological capabilities to enter the individual mobility market®. The
experts from the competitor panel group agree with the fact that the technology itself will trigger
disruption for BMW and other premium OEMs: “In any case, I consider the technology to be
disruptive. You can also see this in new players entering the market” (Participant 8, 01.04.20, p.2,
line 1-3). Participant 7 even argues that autonomous driving and not the other big topic of
electrified mobility will have a disruptive effect on the whole industry’. Also, the consultant panel
group sees this trend. Dr. Christoph Steiger sees a shift in the perception of a car and the
correlating technological developments. Cars will be differently used'®. Participant 4, who
outlines that autonomous driving can today be seen as a hype, agrees that if level 5 is achieved

then disruptive shifts will take place in the automotive industry''. As a conclusion, Participant 7

6 “Autonomous Driving, should it be ready for the market, certainly has a disruptive character, because it
simply makes the most diverse business models possible, see also the activities that Uber has been
promoting for a long time with the clear objective of leading drivers ad absurdum”, Mark Kuhn, 25.02.20,
p.1-2, line 22 p.1 - line 3 p.2.

7¢(...), it is, of course, a tremendous impact, because firstly: What is the customer doing in the time when
he doesn't have to steer the car at all? Of course, in the form of how do I entertain the customer while he is
sitting in the car? That's why Amazon and Google are of course keen on the interface to the car, because if
I now say I'm going from here to Hamburg with my car, then I have 8 hours to consume Netflix, buy things
and be sprinkled by Amazon” (Participant 6, 13.03.20, p.2-3, line 21 p.2 - line 3 p.3).

8 “This is quite a revolution, where new players have good chances to enter the market”, Participant 7,
26.03.20, p.1, line 21-23.

9 “But the real disruption or revolution will only come through autonomous driving. (...)”, Participant 7,
26.03.20, p.1, line 17-18.

10“And when you talk about the disruptive potential, I think it's extremely large. It will completely change
the automobile industry and the way we use cars will change completely”, Christoph Steiger, 09.04.20, p.1-
2, line 22 p.1 - line 2 p.2.

11 «So, if level 5 is given, then I will have certain disruptive movements in mobility and to that extent it
may well imply disruptive changes in the OEM's business model” (Participant 4, 12.03.2020, p.3, line 6-
9).
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confirms that the technology push by autonomous driving should definitively be on today’s

strategic agenda of OEMs like BMW 2,

In summary, the degree of the technology push by autonomous driving has the potential to trigger
disruption for BMW. As the literature describes, the new technology will change the perception
of cars. Former premium aspects will be commoditized and, additionally, new perceptions of
individual mobility will arise. Shared concepts without the notion of a car as the property will
grow. Premium aspects like security and comfort might be commoditized through autonomous
driving. However, the disruptive shift from the technology perspective is lowered by the fact that
the technology requires enormous efforts in terms of time and investment. This fact makes it
uncertain when real automation levels of vehicles will be achieved. Hence, the analysis shows
that Level 5 will represent a disruptive technology push for BMW. The only open question is
when this level will be reached. As the experts outline, the answer to this question relies on the
progress of the infrastructure and relevant components of the holistic autonomous driving system
(see the AI Autonomous Vehicles Framework in figure 7). The following figure summarizes the

arguments of the experts in terms of a technology push affecting BMW:

Causes Effect

L Strong future Technology
Pushes

The Innovator's

Dilemma of BMW in
times of autonomous
driving

Disruption reduction:

Incremental and complex
technology development as

well as a strong BMW brand

Figure 31 - The technology push by autonomous driving.

Many experts already outline that the technology push is directly interlinked with a shift in the

market structure of the automotive industry. Exemplary for many other experts, Participant 7

12«AK: Yes... so it should definitely be a big item on today's strategic agenda, if I understood you correctly.
T7: In my opinion, yes!” (Participant 7, 26.03.20, p.2, line 6-8).
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summarizes it as: “This is already a revolution, where new players have good chances to enter the
market” (Participant 7, 26.03.20, p.1, line 21-23). The introduced aspect market pull by new
competitors of Christensen’s Innovator’s Dilemma in the context of autonomous driving will be

discussed in the following section.

4.2.2 Market pull affecting BMW’s leading market position

The second dimension of the Innovator’s Dilemma is the market pull. It gets analysed to what
extent the market structures change. The literature proposes that mainly customers and
competitors are the source of market pulls (Kavadias et al., 2019). In the context of autonomous
driving’s impact on BMW, two key market pull sources are identified: Rising customer preference
of self-driving cars and new competitors which challenge today’s structure of individual mobility
(Winkler et al., 2019; Unsted, 2019; Iyer and Alton, 2019). The following analysis of the expert’s
voices targets to verify these dimensions and to identify further aspects of a possible market pull

enabled by high levels of autonomous driving.

(1) New competitors in the automotive landscape

The first aspect that many experts confirm is that completely new competitors will have a chance
to enter a formerly well-protected industry. Many experts argue that Tech-companies like
Facebook, Google or Apple have competencies in more relevant fields than BMW. Especially the
competence to collect, analyse and monetize data is a competitive advantage of these firms in the
future'. In comparison, Participant 7 describes that this data management capability is not
established in German premium OEMs: “An example, which may be a little shocking for you.
We don't know today how the customer really uses his car. Tesla tracks this every time they use
their car, collecting data every day and knowing how customers use their cars. We only know this

from primary market research” (26.03.20, p.11, line 13-17).

Another aspect of these firms is their existing platform structures with a significant number of
users worldwide. Especially Apple and Google are mentioned as potential platform providers for
an interior of a car: “This is of course for Google and Apple interesting to offer another business
model in cars like this. These are the operating systems on which the apps could run in the future”
(Participant 3, 06.03.20, p.6, line 21-23). These firms will focus on the software, service and
content area of a self-driving value chain. Participant 8 argues that new companies like Google

Waymo will focus its value creation on software and autonomous driving hardware'*. However,

13 “The external players like Google, Facebook, like an Amazon have collected a lot of data and have
profiles of us. They have completely different possibilities”, Participant 4, 12.03.20, p.6, line 19-22.

14 ¢(...) when you see what Waymo is doing today, it's not to develop their own car, I've read several
interviews about this and I don't think they will do that in the foreseeable future, but they rather build
software and the appropriate technology, the AD hardware like Lidar, and integrate it”, Participant 8,
01.04.20, p.8, line 12-19.
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Participant 7 says that these dimensions will be the new value drivers in the automotive market:
“And if you give the software out of your hands and let others do it, like Google with Waymo, |
believe that you won't stand a chance with anything but hardware” (26.03.20, p.5, line 7-10).

Another new challenger of BMW, even today, is Tesla. Participant 4 describes Tesla as a
“leading” company in the new future relevant fields of software, service and data'®. Dr. Christoph
Steiger confirms the better future aligned competencies of Tesla: “They are incredibly good at
orchestrating an ecosystem and building a vehicle architecture that is data-driven because they
have a very good software architecture and they are leading in this respect. So now in terms of
software, data and services. And this is the competence of the future” (Christoph Steiger,
09.04.20, p.14, line 6-12). The quote shows that Tesla is in a technology-leading position in
relevant dimensions: Service, software and data. This perception is also confirmed by the
interviewed target customer. He describes that Tesla has such a convenient software architecture
that it drives value for the customer: “The best thing about Tesla is that many functions can simply
be purchased via upgrades, which are then installed over the air, and this gives Tesla a unique

selling point (...)” (Thomas Appel, 03.04.20, p.1, line 11-13).

It can be summarized that different aspects of the future value drivers (see chapter 2.2.2) software,
service, content and data will be attacked by new competitors from the tech-sector and players

like Tesla. The market pull from this site is confirmed by the experts.

However, Dr. Christoph Steiger describes another new source of competition: Today highly
relevant suppliers like Bosch or Continental are developing competencies in the field of software
and data, which are the key enablers for all other value parts'®. Dr. Christoph Steiger describes
that a strategic alliance of different suppliers even achieved the ability to build the hardware on
their own. “The critical thing about it is that the hardware component is now suddenly no longer
with the OEM. It is now with the suppliers and perhaps BMW is driven by the suppliers, who
have become stronger and stronger” (Christoph Steiger, 09.04.20, p.13, line 10-13). This
hypothesis is directly linked to loss of relevance by the hardware creation (described in the
following paragraphs). Furthermore, he argues that few suppliers got bigger and more relevant
for OEMs. Today, suppliers like Bosch are not component but total system suppliers. This implies

that these suppliers have competencies in all relevant aspects of a future self-driving car'’.

15 “It must be said quite clearly that a Tesla is much further along than the German OEMs. That means
offering services that are constantly updated”, Participant 4, 12.03.20, p.9, line 23-26.

16 “And if you give the software out of your hands and let others do it, like Google with Waymo, I believe
that you won't stand a chance with anything but hardware", Participant 7, 26.03.20, p.5, line 7-10.

17 “They have become real system suppliers and have naturally built up more turnover, more size and more
added value in the chain and are now ready to deliver the hardware. Perhaps the answer to question 1 or 2,
which we had in the front, does not come from BMW but is answered by the suppliers”, Christoph Steiger,
09.04.20, p.13, line 15-20.
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Additionally, Prof. Dr. Mark Kuhn describes that Bosch is strongly building up artificial

intelligence-related competencies and organisational structures'®.

Although only Dr. Christoph Steiger mentions this source of competitive market pull, it fits the
above-described shift by tech-firms: A more aligned set of competencies in new relevant fields
of an autonomous driving vehicle change the rules of the market. New players are capable of
producing cars on their own or to occupy decisive customer interfaces as Apple or Google would
do with their platform. A strong market pull from new competitors can, hence, be expected by

BMW.

(2) The decreasing demand for premium vehicles

The next identified dimension of market pull for BMW is the expected decrease in demand for
premium vehicles. In sum, 30% of the panel sees this trend arising on the autonomous driving
horizon. Dr. Christoph Steiger expects that “the premium segment will become smaller (...) due
to autonomous driving” (Christoph Steiger, 09.04.20, p.7, line 15-17). He argues that only a small
group of people can afford to have a completely self-driving car in a garage. Prof. Dr. Mark Kuhn
gives the first hint towards chapter 4.3: “At the same time, they are of course strategically trying
to find new concepts, which makes sense if motorized individual traffic decreases” (Mark Kuhn,
25.02.20, p.7, line 19-21). The market pull of decreasing demand by future individual mobility
customers will urge OEMs to rethink their business model. The opinion of the experts fit the
research of Winkler et al. The study finds out that 50% of today’s customers have a preference of

self-driving mobility solutions (Winkler et al., 2019).

This assumption combined with the new competition of companies with more aligned
competencies leads the analysis to the next aspect of market pulls. It is about the possible loss of
BMW?’s relevance in the future. The first paradigm is the fact that BMW is partly perceived today
as a technology follower. Starting again with the outside-in perspective of Prof. Dr. Mark Kuhn
and Participant 4, it becomes clear that BMW is not the innovative company anymore compared
to former days (Mark Kuhn, 25.02.20, p.1, line 20-22; Participant 4, 12.03.20, p.15, line 11-12).
The interviewed target customer Thomas Appel explains his decision against BMW and for Tesla
with the fact that Tesla is for him more innovative than BMW, especially in terms of software
convenience and electric mobility'®. This, again, emphasizes the market signal that new
competitors will challenge today’s leading position of BMW. Even the product manager of BMW,
Participant 3, doubts that BMW can defend its position in the future: “There will always be a

18 “Added to this is the Al or artificial intelligence. The CEO of Bosch has just announced in a huge
offensive that this is exactly what is about to happen at Bosch”, Mark Kuhn, 26.02.20, p.8, line 25-27.

19 “AK: For you, was Tesla more innovative as a brand compared to German brands like BMW? TA: Yes
exactly", Thomas Appel, 06.04.20, p.1, line 19-21.
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justification for car manufacturers, but I believe that BMW has to make a great effort to remain

relevant” (Participant 3, 06.03.20, p.15, line 5-8).

Another aspect of BMW?’s loss of relevance is the above shortly mentioned fact that the value of
hardware creation will significantly decrease. Participant 7 argues that the car itself is becoming
more and more commoditized: “The car around it, that may be a minor matter. The technology is
really in the foreground (...)” (26.03.20, p.2, line 2-3). His colleague, participant 8, concretely
confirms this commoditization process of exterior and driving behaviour’®. Hence, the risk of
commoditization of former highly valuable product aspects by disruptive innovation is confirmed
by the panel (Christensen and Raynor, 2013). Dr. Christoph Steiger gives a concrete example:
Perfect gap dimensions are today a part of BMW’s differentiation source. From his perspective,

this will not be the case in an autonomous driving future?'.

In summary, the former key differentiation factor of BMW, the perfectly designed and powerful
hardware, will significantly lose relevance and might be commoditized by Level 5 self-driving
cars. Participant 7 adds another dimension to this hardware loss. He argues that BMW’s highly
appreciated brand will also forfeit relevance since the brand and the hardware creation is directly
interlinked from the customer perspective?. If one compares the claim of BMW “the ultimate
driving machine” (BMW, 2019) with that then it seems obvious that the premium brand BMW
might lose relevance if the driving engine itself gets commoditized in an autonomous driving

future.

However, this point is seen as controversial since other experts see the brand value of BMW as a
protection against the disruption. Participant 8 argues that this high brand value of BMW protects
them against this market pull related commoditization of hardware. He argues that the buying
decision of customers will stay irrational and that brands like BMW are in advantage compared
to volume producers like Opel: "It's the same now, if | have a 1-series BMW and compare it with
an Opel Astra now on sale, then the Opel would probably be more affected after all. A premium
brand has an advantage and simply the reasons for buying, which are not purely rational with
premium brands, they are not rational with volume brands either, but they are less rational in

proportion"” (Participant 8, 01.04.20, p.3, line 16-21). This positive customer perception of BMW

20n(..)), then it is less the hardware, at least topics such as exterior and driving behaviour, these are more
likely to be unified, that is, they will be much more homogeneous in the offer. One could almost say that it
becomes a commodity”, Participant 8, 01.04.20, p.8-9, line 26 p.8 - line 4 p.9.

21 Whether the sheet metal, the vehicle, has a gap dimension, what is over-precise and fits the millimetre, I
don't think anyone will be interested in the future”, Christoph Steiger, 09.04.20, p.8-9, line 26 p.8 - line 1
p.9.

22 “T think it is totally important because I a) think that if this technology works, and not in limited spaces,
but that it is possible to drive autonomously all over the country, even if it is only level 4 good on the
highway, then I think that brand loyalty is not given in the long run (...)”, Participant 7, 26.03.20, p.2, line
17-23.
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is confirmed by the second limitating argument: German premium brands like BMW, Audi or
Porsche are more trusted in terms of security and reliability. Thomas Appel emphasizes that, for
him, these brands and Tesla have an advance of customer confidence*. This brand factor might
also protect BMW against new car producers established by suppliers or firms like Google. The

research of the Capgemini Research Institute confirms this impression®*.

Based on this research, it can be said that BMW will face a strong market pull triggered by Level
5 autonomous driving. The decreasing demand for premium cars and, simultaneously, new
competitors entering different aspects of the future value chain of BMW (software, service,
content, data, hardware) are emphasized by many experts. Additionally, BMW is even today
partly perceived as a technology follower by the interviewed experts. The autonomous driving
changes how valuable the hardware creation, the core differentiation source of BMW, is in the
future. Hardware will still be a part of the value chain, but it is not the most valued part of the car
anymore. The last aspect of BMW’s loss of brand relevance is indecisively discussed by the panel.
Participant 7 argues that brand loyalty will decrease while Participant 8 outlines that the premium
brand position might protect BMW. This position is underpinned by the statement of Thomas
Appel that he would trust premium brands like BMW or Tesla more than any other companies.
The research of Winkler et al. confirms that. Finally, it can be said that the change of customer
preferences and new competitors trigger a strong market pull, but BMW might have the advantage
that its brand is highly valued in the market and, therefore, the market pull of disruption is lower
for BMW than for other volume producer brands. BMW’s brand is well established over the years
with the attributes of quality, security, and sportiness. Hence, customers trust brands like BMW
more than other car manufacturers or new players. The following figure summarizes the

additionally gained insights in terms of market pull and technology push:

23 “I would put more trust in German brands and Tesla” (Thomas Appel, 06.04.20, p.4, line 3-6).
24 “Consumers trust automotive OEMs over new start-ups when it comes to these vehicles (...)”, Winkler
etal., 2019, p.3.
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4.2.3 Internal causes of BMW’s future Innovator’s Dilemma

The last key dimension of Christensen’s Innovator’s Dilemma is the internal structure and
management of a company. As the following paragraphs will show, BMW has internal aspects
that might even strengthen the technology push and market pull towards a future disruption by

autonomous driving.

Based on the interviewed experts it can be said that the literature-based assumption that internal
misaligned structures and beliefs are also a significant reason for great firms facing disruption
caused by new technology. Two main categories are identified: Misaligned management beliefs

and misaligned organisational capabilities.

(1) BMW'’s misaligned management beliefs

Experts from the panel groups researchers, suppliers and competitors confirm Christensen’s
assumption that short-term oriented result expectations enhance the risk of facing disruption in a
new technology landscape®. Participant 2, with a long experience in the automotive industry,
states that this focus on short-term results has developed itself within the last ten years.

Furthermore, the positioning of BMW in the media became a focus topic of the new generations

25 “AK: Short-term profit expectations can be diametrically opposed to long-term developments. MK:
Exactly”, Mark Kuhn, 25.02.20, p.16-17, line 26 p.16 - line 1 p.17.
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of senior management”. This focus on public positioning is also identified by Nicolas
Kesselmeier, a digital transformation consultant at Hella. He argues that many new mobility
concepts from BMW or other OEMs are more advertising and public relation tools and not a
committed vision that car producers follow (Nicolas Kesselmeier, 12.03.20, p.16-17, line 21 p.16
- line 1 p.17). He outlines that the short-term interests are currently the focus of the senior
management which directly lead to an organisational focus on exploiting the current business
model for high margins in the short run. Participant 7 confirms this statement: All OEMs present
concept cars, but at the end, every OEM senior management wants to produce and sell big-sized
cars with a high contribution margin to fulfil their short-term, share price related contracts®’. This
shows that Christensen’s cause of focusing on short-term earnings is confirmed for BMW’s case.
No expert has the impression that the senior management wants to explore future markets and, on
the contrary, focus on exploiting BMW?’s contribution margins to fulfil the short-term earnings
expectations of investors. This observation enhances the potential disruption by autonomous
driving since it requires a long-term plan by the senior management. This short-term focus is
directly interlinked with the expert’s impression that BMW is today only a technology follower
and not an automotive pioneer. The short-term focus results in less commitment to long-term
technology developments that might lead to a competitive advantage in the long run. This effect
is today observable in the electric mobility and will be, according to the experts, even worse in a
future of self-driving cars. As Participant 7 claims: “But the real disruption or revolution will only

come through autonomous driving. (...)” (26.03.20, p.1, line 17-18).

The second argument, which is directly related to the first one, is the observation by the experts
that BMW shows a significant lack of willingness to build up the new valuable competencies.
They also do not consider any new business model innovation in the future. Prof. Dr. Mark Kuhn
emphasizes this dimension with an example from today’s world. BMW is not willing to build up
competencies in the battery development for electric vehicles although it might be a significant
driver of value in future engine design®®. Participant 3 states: “We focus on our core business and
that is building cars. And that's why initiatives like DriveNow and ShareNow have all been
reduced a bit. That's why I also believe that additional business models are being explored by a

few departments, but they are not a focus topic in the next few years” (Participant 3, 06.03.20,

26 “That is much more the case today than it was in the past. In the former days, nobody attached much
importance to the share price. Today, however, it is all about short-term profit distributions and being well
positioned in the market and the media is 10 times more important today than it was 10 years ago”,
Participant 2, 26.02.20, p.18, line 20-25.

27 "You put a few concept cars out there and dream of some great world. But de facto everybody wants to
sell SUVs as big as possible with many cylinders and a high contribution margin within the next month,
but nobody thinks really far into the day after tomorrow. They can't do that at all, because the board
members have limited contracts and have to look at the share price", Participant 7, 26.03.20, p.13, line 4-9.
28 “In this respect, it can of course be argued that OEMs need to build up competencies in other areas.
However, the example of the battery shows that nobody really wants to do that”, Mark Kuhn, 25.02.20,
p.11, line 6-9.
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p-11, line 1-6). The statement shows the lack of willingness to rethink current competencies and
business models. BMW wants to focus on the development of excellent hardware and sell them
for premium prices. This internal impression is confirmed by experts from a competitor. Both
experts argue that many managers and employees do not see the urgency to rethink current beliefs
and competencies of an OEM?. Participant 8 sees the necessity to transform business model
structures and redefine which core competencies a future OEM should have. However, he sees
difficulties in the execution of the transformation. The mainstream still sees the traditional
business model as the one that is capable of managing long-term changes (Participant 8, 01.04.20,

p-11, line 25-26).

The explanation of the experts, why this lack of willingness exists, fits the first argument of
focusing on short-term success. “The entire global premium segment has developed better and
better and is generating attractive returns” (Participant 4, 12.03.2020, p.1, line 15-16). Hence,
BMW is today one of the most successful OEMs worldwide and can earn high margins per car.
This short-term success negatively affects the willingness to rethink the general role of BMW in
the future. The decision-makers cannot see why the cannibalization of existing structures and
competencies is required since the short-term success of exactly this set-up is enormous™.
However, Participant 8 outlines the necessity to build up new business models and competencies:
“This, of course, is a completely different corporate spirit and orientation, and what I learn again
and again from the internal votes when it comes to such topics is that many of us shrink back a
little bit” (01.04.20, p.15-16, line 28 p.15 - line 4 p.16). The experts from the industry show that
not only BMW lacks the willingness to redesign and rebuild competencies and the business model
but also other German OEMs. As the analysis shows in chapter 4.2.1 high-end autonomous
driving changes the perception of individual mobility and the role of OEMs in the value creation
process. A gap between BMW’s orientation today and the perception of the expert panel is

observable.

(2) BMW’s misaligned organisational capabilities

The next dimension of internal causes for BMW’s Innovator’s Dilemma are misaligned
organisational capabilities. The first dimension in this category deals with Chandy and Tellis’
argument that specialized competencies and investments negatively impact the willingness to
cannibalize the current state. The experts argue that BMW’s specialized competencies, assets and

structures today are not aligned with a technological landscape of autonomous driving. Dr.

29I think the mainstream in my company is far from ready. There are forces working in that direction, but
the mainstream is still in the traditional business: we build cars and we sell them. Next year we will build
a few more cars, hopefully”, Participant 7, 26.03.20, p.10, line 8-12.

30 "As things stand today and with the exception of the Corona crisis, we are a very successful company
and people are asking themselves: Why should we act so disruptively?”, Participant 8, 01.04.20, p.16, line
4-7.
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Christoph Steiger and Participant 3 identify two core competencies of BMW, which today help
them to be perceived as one of the most successful car producers worldwide: A highly efficient
production network and the perfectionist hardware construction (Christoph Steiger, 09.04.20, p.9,
line 6-8; Participant 3, 06.03.20, p.7, line 15-16). However, Dr. Steiger argues that these core
competencies will not be the key differentiation factors in an autonomous driving future®'.
Furthermore, he outlines that BMW needs to build up competencies in the area of software
development concerning autonomous driving (e.g. development of deep learning applications for

autonomous decision making or the sensor data processing)*>.

Participant 3 adds that BMW has such specialized and hierarchical structures which are not ready
for significant changes in the technological environment (06.03.20, p.14, line 20-22). He links
this to the formerly discussed lack of willingness to change competencies. Many managers do not
see the urgency to cannibalize currently successful structures and competencies. However,
Participant 8 even argues that this shift in competencies is a significant challenge for all German
OEMs™. Prof. Dr. Mark Kuhn confirms this issue of specialized employee skills (25.02.20, p.9,
line 19-21). This shows that the issue of focused assets, structures and competencies is observable.
Even today, OEMs have problems with their software development and this problem will increase
when fully automated driving is achieved by competitors. Today’s car production requires
excellent engineering know-how. However, this competence is less required in a time where the
software will steer the car and the car is increasingly perceived as a driving mobile device. This
conflict between the two worlds of engineering and software development is also embedded in

the last argument regarding BMW’s misaligned organisational capabilities.

“When you see how vehicles were developed, it was very linear. It took a very long time. It took
5 years to develop a vehicle. That was reduced to 30-36 months in the early 2000s. But still very
linear. In the future, you have to be able to develop further in the vehicle” (Christoph Steiger,
09.04.20, p.10, line 17-20). He describes the engineering culture of BMW. A car needs to be
120% ready when it is launched on the market. This requires a detailed and lasting development
process. Participant 4 outlines the discrepancy between this linear development process and
modern approaches from today’s leading companies like Apple with an example: “The answer

was honest: We had a meeting with Apple and 1 12 weeks later they came up with the first

31 “So, bending sheet metal was presented as an absolute core competence and differentiating feature. And
this is still held in such high esteem in many parts of the company today. I personally believe that this will
no longer be the case in the future”, Christoph Steiger, 09.04.20, p.9, line 6-8.

32 “In reality, I think it's going to be difficult. And in the software field, there is a lack of competence. It
will also be difficult in the area of data. Who owns the data? Who owns driver and vehicle data? Who owns
journey data? Nowadays, the OEM claims that it is virtually his data sovereignty. But this will change in
the future”, Christoph Steiger, 09.04.20, p.4-5, line 26 p.4 - line 3 p.5.

33 “With today's employee structure, with its core competencies and current collaboration model, this is a
very big challenge”, Participant 8, 01.04.20, p.17, line 16-18.
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solutions. At that point we hadn't even written the visit note, we hadn't even notified our next
hierarchy level. Apple was already able to provide ideas for problem solutions” (Participant 4,
12.03.20, p.14, line 20-25). These tech firms can develop a well-functioning solution in a fraction
of the time required by BMW. Participant 2 describes this as a key risk: “If you are too slow, then
you have completely missed the market and are far too late with the renewal. So, you have to be
fast” (Participant 2, 26.02.20, line 11-13). These long and linear innovation processes are also
interrelated with the argument that BMW is even today perceived as a technology follower.
Companies like Tesla are faster and more agile in terms of updating the car. The car of Tesla is
always further developed by Over The Air (OTA) updates. With today’s innovation and
development pace of BMW, the Innovator’s Dilemma of BMW will be even stronger in the future
when the technology of autonomous driving is further diffusing into the landscape of the
automotive industry. Especially today’s leading companies show how fast go to market times

should be (Participant 8, 01.04.20, p.17, line 11-16).

The analysis discussed the expert’s voices in terms of possible organisational conditions that
reinforce the disruption which will intervene on BMW from the described technology push and
market pull. The result is that the misaligned management beliefs and organisational capabilities
will reinforce the Innovator’s Dilemma of BMW in times of autonomous driving. As the
framework of level 5 autonomous driving in figure seven shows, autonomous driving cars require
a completely new set of competencies with software development in the core. The analysis shows
that these competencies are not present at BMW and that short-term earnings expectations hesitate
the senior management to think about new competencies and business models. BMW’s success
story today is also an obstacle that prevents BMW from rethinking internal structures, processes
and competencies. The historical German engineering culture, expressed in a perfectionistic
innovation process, is not aligned with today’s pace of development by leading tech-firms like
Google or Apple. Therefore, the internal perspective reinforces the impression that BMW will

face Christensen’s Innovator’s Dilemma in times of high-end autonomous driving.
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4.2.4 Final evaluation of the disruptive impact of autonomous driving on BMW

The analysis of BMW?’s strategic situation in times of autonomous driving vehicles shows that
Christensen’s theory can be applied to the case of BMW. Although a minority of experts argue
that this technology is not disruptive for BMW, the majority of the panel sees the technology push
as incisive. This technology requires completely new competencies and changes how the
architecture of a car is designed. Many experts confirm that the market launch of highly automated
vehicles is only a matter of time. A limiting factor of the technology push is the complexity and
the high development costs in terms of investment budget and time. Furthermore, as Eliot outlines,
the successful launch is highly dependent on infrastructural progress and the further development
of component technology like Lidar, sensor technology and an almost error-free artificial

intelligence application (2017).

The fact that most of the experts perceive the technology as disruptive for BMW is also based on
market pull trends. New competitors with future aligned competencies will position themselves
at different parts of the new value drivers software, hardware, content, service and data creation.
Especially tech-companies like Google with Waymo or Apple with focus on content and service
or Tesla with an approach that targets all value drivers are mentioned by the experts. They all
have in common that they can interpret individual mobility completely new without biased
management. Additionally, many experts have the opinion that the overall demand for premium
cars will decrease. The segment of premium cars will more and more be a niche market for very
rich customers. However, today’s customer relevance in buying a premium car will significantly
decrease. This fact is also linked to the second argument of BMW’s loss of relevance. Since the
value of hardware creation and decreasing brand loyalty will happen in a time of high-end
automated driving, BMW might lose relevance for future customers. Even today, BMW is partly
perceived as a technology follower by some experts. In some parts of the future relevant elements
of a car, Tesla is perceived as more innovative than BMW. However, the interviewed target
customer and the research of Winkler et al. show that premium OEMs have a trust advantage
compared to other competitors. Customers will trust a self-driving premium car more than the

ones from volume producers.

The fact that BMW is even today perceived as a technology follower is based on the internal
causes of the future Innovator’s Dilemma of BMW. Misaligned management beliefs like short-
term earnings focus or the lack of willingness to build up new required competencies, assets and
structures are reasons for this perception of the experts. In comparison to future competitors, the
experts also see misaligned capabilities of BMW. Long and linear innovation processes do not fit
to the fast-changing customer requirements and technology opportunities. Additionally, today’s
highly valuable core competencies of BMW in the field of hardware creation will not have the

same relevance in the time of self-driving cars. Hardware will be commoditized, according to the
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experts. The following Fishbone-diagram summarizes the identified causes. A bigger version of
the diagram is attached in the appendix L. The red-coloured boxes are the key causes of BMW’s
future Innovator’s Dilemma which are proved by the sub-arguments (red-framed boxes). The

green-coloured box summarizes the disruption reducing aspects mentioned by the experts.
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Figure 33 - Fishbone-Diagram of the findings for Lead Question A.

Based on the given data set, it can be said that BMW will face the Innovator’s Dilemma in the
future of autonomous driving based on a strong technology push, market pull and misaligned
internal structures, beliefs and competencies. Self-driving cars will significantly change how
individual mobility is demanded and interpreted by new competitors. As Dr. Christoph Steiger
summarizes: “It is totally disruptive” (Christoph Steiger, 09.04.20, p.2, line 15). In the framework
of Schoemaker et al. it can be said that a significant change in the future is sensed. This raises the
question how BMW could use this technology triggered disruption to achieve long-term viability.
Based on the literature, business model innovation is a method that might help to manage such

significant changes.
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4.3 Business model innovation for BMW as a response to the disruption

Chapter 4.2 has shown that BMW will face a disruptive change which will lead them into the
well-known Innovator’s Dilemma. However, autonomous driving is still a technology of the
future and real disruption requires a business model that makes the ground-breaking technology
accessible (Johnson et al., 2008). Hence, BMW still has the chance to use the future disruption as
an opportunity to achieve long-term viability (De Wit, 2017). The following chapters are focusing
on the second step of Schoemaker et al.’s framework: Seizing the opportunity (Schoemaker et al.,
2018). They want to assess to what extent the business model of BMW has to change in the future
so that BMW can overcome the Innovator’s Dilemma. To do so, the author has proposed a

literature-based business model framework in chapter 2.2.1 (figure 14).

Chapter 4.3 follows the established framework. Firstly, the overall business model narrative of
BMW in the future which represents the base for all other dimensions is discussed. Secondly, the
core of the business model, the value proposition, is constructed in a way that it is aligned with
autonomous driving-related requirements. The next chapter assesses how the value chain should
look like so that the new proposition can be delivered to the target customers. Finally, chapter
4.3.4 discusses how BMW should capture parts of the value through a profit mechanism. All
insights are summarized in one holistic future business model and it will be assessed whether

business model innovation helps BMW to achieve long-term viability.

4.3.1 The future BMW business model narrative

The initial starting point of the business model for BMW is the business model narrative.
According to Bock and George, the business model narrative ensures that the overall business
model is aligned with the purpose of the existing company (2018). Based on the data, three
interrelated layers of the narrative are identified: BMW’s DNA; Strategic implications of the
DNA and, finally, the implications for BMW ‘s brand differentiation expressed in an autonomous

driving future.

(1) BMW’s corporate DNA

BMW defines itself as a company for inventors and pioneers (BMW, 2020c). The interviewed
experts confirm this DNA. The historic purpose of BMW is to design and manufacture technology
leading vehicles which are capable of combining comfort and sportiness®*. Prof. Dr. Mark Kuhn
confirms the opinion that innovation is a key part of BMW’s DNA*. The product manager of
BMW, Participant 3, adds that BMW’s DNA is mainly reflected in their claim: “The ultimate

34 “Innovation has always been one of the core characteristics of BMW?, Participant 4, 12.03.2020, p.1,
line 8-10.

35 “BMW has a value proposition in terms of innovation. As an OEM you are relatively quick to implement
new technologies”, Mark Kuhn, 25.02.20, p.1, line 7-9.
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driving machine” (06.03.20, p.1, line 7-9). He emphasizes the factors sportiness and dynamic of
BMW’s whole product portfolio. Nicolas Kesselmeier adds that BMW’s product portfolio can
combine sportiness with a sufficient level of comfort for the customers (Nicolas Kesselmeier,
12.03.2020, p.1, line 13-14). Finally, BMW’s DNA is focused on combining sporty and
comfortable elements in one mobility portfolio which has the ambition to be perceived as the most
innovative and technology leading individual mobility provider. In history, BMW has always
been one of the car manufacturers that are capable of inventing breakthrough technologies in
terms of forming today’s cars (BMW, 2020c). The described DNA needs to be reflected in the
strategy and overall business model (Bock and George, 2018).

(2) Strategic implications of autonomous driving and BMW’s DNA

The second layer of the narrative is the holistic strategic implications of BMW’s DNA and the
new disruptive technology of autonomous driving for a future business model. The starting point
for the strategic layer is the autonomous driving strategy of BMW today. According to the
interviewed experts, BMW’s strategy focuses on the development and production of high-quality
hardware and does not imply a far-reaching business model innovation: “The classic strategy of
a premium manufacturer is: We will simply continue to offer great products and they will simply
drive on their own. (...). They put their money on the fact that I will continue to have a
personalized vehicle with high-quality equipment. I personally believe that this view is wrong
and that it is much worse for premium segment providers against the background of the scenario
described” (Christoph Steiger, 09.04.20, p.3, line 16-19). Participant 3 confirms this strategy from
his internal perspective. He says that the new CEO wants to position BMW in the automotive
market as a strict hardware producer comparable to the aviation industry where Airbus and Boeing
focus on delivering the hardware to airlines like Lufthansa or Emirates (Participant 3, 06.03.20,
p.8, line 6-9). Other experts like Participant 7 confirm this view*®. The hardware focus is, hence,
a common strategy of the German OEM landscape. However, this strategy is viewed critically by
experts. The above-cited statement of Dr. Christoph Steiger shows that he, as a senior partner
consultant, sees this strategy of focusing on hardware creation as wrong. He has the opinion that
hardware, outlined in chapter 4.2.2, will lose relevance and other parts of the value creation (e.g.
software and service provider) will earn more money than the hardware creators (Christoph
Steiger, 09.04.20, p.4, line 7-9). Participant 7 confirms that this strategy might lead to a
misalignment between BMW’s DNA of being the leading innovator and the autonomous driving
strategy (26.03.20, p.6, line 6-10). Even BMW’s employees see the current strategy as

questionable: “When our new CEO announced that BMW did not want to focus on mobility

36 “T see quite objectively the trend that car manufacturers are focusing on delivering perfect quality and
bending sheet metal well. Someone else makes the software, someone else creates the content and services,
and the German car industry designs the shell beautifully, (...)”, Participant 7, 26.03.20, p.5, line 18-24.
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services, but that we would build the hardware and the others would do the rest, there was a
murmur from the employees. Many people said: With the past into the future” (Participant 3,
06.03.20, p.15, line 12-17). It shows that the strategy is highly questionable and that many relevant
experts from the panel perceive it as wrong. This strategy is also opposed to the next argument of

the experts.

Experts from the supplier, consultant and competitor group argue that strategic business model
innovation is highly required to align the company with the new technology of autonomous
driving. Participant 8 already sees the trend towards a new mobility behaviour of customers®’.
Nicolas Kesselmeier confirms that a new business model around the new customer needs and
technological opportunities need to be designed (12.03.20, p.4-5, line 22 p.4 - line 1 p.2).
Concretely, Participant 8 proposes a significant shift from hardware provider towards a service
provider structure comparable to IBM’s shift towards consulting and cloud service provider
(01.04.20, p.16, line 7-13). His manager, Participant 7, sees the same trend but has doubts whether
the entire German automotive industry understands it in the same way"®. Participant 3 does not
see the requirement to innovate on a business model level (Participant 3, 06.03.20, p.8, line 1-3).
This shows the conflict between BMW’s DNA, strategy and the recommendation of the most

experts to design a new business model in the future.

This requirement is further emphasized by the third strategic implication for BMW in times of
autonomous driving: Experts argue that for BMW it will be a critical success factor to defend its
today’s customer and data interface. The experts say that this digital interface, for instance, the
operating platform of the software in the interior, is attractive for new competitors like Amazon,
Google, Facebook or Apple (Participant 6, 13.03.20, p.6-7, line 26 p.6 - line 4 p.7). Participant 6
adds: "This is such an elementary interface... we should not give it up" (13.03.20, p.7, line 6-7).
The other dimension is the data interface. Dr. Christoph Steiger sees this interface threatened by
completely new platform players which will orchestrate the infrastructure of the autonomous
driving system (e.g. sensors in the environment or traffic controls). These players will have data
dominance and, hence, will be leading players. BMW will only be in a position where they can
connect their cars to this platform but will not be able to gain the required data for valuable
services (Christoph Steiger, 09.04.20, p.5, line 7-10). This point is extremely important for him
and, therefore, he reinforces the importance with the words: “In my view, however, it is
fundamentally important to think about this platform infrastructure, (...). As I have said, quite

different players are coming into play here, and they have not even been considered before. They

37¢(...), but I think the idea is exactly that: to recognize in time that the market is changing. In this case, the

mobility behaviour of the customers and the company and the value creation adapts to it”, Participant 8,
01.04.20, p.16, line 18-21.

38 “personally, I think it is. This is, I would imagine, very controversial within OEMs. In our company it is
very controversial” (Participant 7, 26.03.20, p.2, line 15-17).
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have their interests, they have their power, which will be built up” (Christoph Steiger, 09.04.20,
p-17, line 17-25). This defence will not be achieved with a business model that only focuses on
high-quality hardware. A clear conflict between BMW’s strategy and this strategic implication is
given. This second layer clearly shows that BMW’s strategy of today is not aligned with the
expert’s opinions. From their perspective, business model innovation and the defence of relevant

digital interfaces are critical for the future success of BMW.

(3) Brand differentiation implications

The last layer of the narrative is the brand differentiation implications of autonomous driving.
The initial question is whether the alignment of BMW’s claimed DNA and autonomous driving
is possible. Although two experts argue that it is difficult to achieve®, other experts argue that it
is indeed possible through new brand attributes*’. Participant 8, although he formerly has argued
that it might be difficult (01.04.20, p.11, line 13-16), acknowledges that new brand attributes can
be used to reinterpret “joy of driving” differently in the future (01.04.20, p.11, line 2-4). Some
experts argue that BMW needs to establish itself as a lifestyle brand. Dr. Christoph Steiger even
proposes Apple as a role model for BMW since both companies have a high brand value and
excellent hardware design competencies (09.04.20, p.8, line 3-7). BMW now needs to redefine
which factors can express “joy of driving” in the future. These factors, according to Participant 7,
should trigger a shift in brand perception as more than a car producer*'. For Participant 8, “joy of
driving” expresses a lifestyle feeling and this should exactly be reflected in new attributes
(01.04.20, p.11, line 17-22). Based on the ongoing commoditization of hardware (Participant 8,
01.04.20, p.8-9, line 26 p.8 - line 4 p.9), the experts see that exterior design will be more
homogeneous and is more a basic requirement than a differentiation factor*’. The other basic
requirement, but critical attribute will be the connectivity of the car. Concretely, the experts
mention today’s services like Netflix or Spotify (Participant 6, 13.03.20, p.8, line 22-23).
However, Participant 7 sees this kind of services not as a premium differentiation factor (26.03.20,
p.7, line 9-11). The experts identify two key differentiators of the future. The first one is the
continuous improvement and new car related functions enabled by OTA updates (Participant 4,

12.03.20, p.9, line 18-22; Participant 6, 13.03.20, p.10, line 4-6). Participant 4 argues that new

39 “If you focus it on BMW, the question arises what else means "joy of driving". That is no longer pure
driving pleasure. This slogan will no longer fit in the true sense of the word”, Nicolas Kesselmeier,
12.03.20, p.2, line 17-20.

40 “Yes, well, the brand essence of BMW and autonomous driving are not mutually exclusive for the
moment”, Mark Kuhn, 25.02.20, p.5, line 13-14.

41 “You can, we try to do that, the brand should not just stand for cars and we're really working hard on
that, that you just create a brand ownership experience that you can transfer the traditional business into.
So that you can also own an autonomous vehicle, but on the other hand, at some point in time the BMW or
Porsche brand should stand for something in people's minds”, Participant 7, 26.03.20, p.6, line 15-21.
42.¢(_.)), if it is such a Mobility Service, but for my personality, appearance is not necessarily the decisive
argument”, Thomas Appel, 06.04.20, p.9, line 7-10.
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updates can bring a continuous flow of added value to the user of the self-driving car. This can
also be compared to the continuous software updates of Apple’s operating platform iOS. These
updates deliver every time new functionalities throughout the life cycle of the products. The target
customer, Thomas Appel, confirms this value added by this updates: “The best thing about Tesla
is that many functions can be easily purchased via upgrades, which are then installed over the air,
and this gives Tesla a unique selling point” (Thomas Appel, 06.04.20, p.1, line 11-14). Combining
this new differentiator and the strategic relevance of defending the digital interface, BMW should
consider establishing an own operating platform to ensure a brand differentiation of BMW. The
other differentiation aspect needs to be delivered through an exceptional premium service
experience®. It can be summarized that a new business model of BMW needs to have much more
a character of a service provider enhanced by modern software architecture. As Dr. Steiger
proposes, BMW could again use Apple as a role model, which has established a platform where
third parties can offer services and applications, but Apple itself also launch core competency
related applications and services on the platform (see multiple apps or the new service Apple
TV+). These applications might also be new differentiation factors for BMW if it is combined

with premium mobility as a service experience.

The analysis shows that the business model narrative has direct implications for the design of the
further business model. BMW’s DNA is characterised by sportiness and comfort enhanced by a
leading innovator position. However, this DNA does not fit the autonomous driving strategy of
BMW to focus on high-quality hardware creation. A premium differentiation will not be achieved
by hardware only. Yes, especially the interior will play an important role in the future, but this
needs to be enhanced by digital and premium mobility services. BMW needs to be seen as a broad
provider of services enhanced by OTA updates, platform structures and a brand that is positioned
as a lifestyle. Joy of driving in a time of self-driving cars means that the enjoyment comes from
high-quality services. The discussion of the expert voices shows that a future business model of
BMW will be completely different from the today’s communicated strategy of focusing on the
car production and selling. The following figure summarizes the derived insights and implications
for the business model narrative. The grey fields represent the arguments and opinions of the

experts per business model narrative layer.

43 “Qo, all the rather luxurious train offers or even the business class offers on flights. There are already
examples that I can imagine very well. These would also represent many use cases accordingly”, Participant
8,01.04.20, p.13-16.
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Figure 34 - BMW's business model narrative in times of self-driving cars.

4.3.2 BMW:’s future value proposition

After the business model narrative is established, the core of every business model needs to be
derived from the experts’ opinions. A well-defined value proposition for future markets is
essential to overcome technological disruption (Bohnsack and Pinkse, 2017). Based on this
background, the value proposition design canvas of Osterwalder et al. is used to structure the
experts’ opinions. The canvas is based on two perspectives: The customer profile and the value
map (Osterwalder et al., 2014). The customer profile describes the characteristics of the future
target customer of BMW and the value map outlines the offering of BMW to serve the new
customer profile (Osterwalder et al., 2014). The analysis starts with the customer understanding
of future customers for autonomous driving-based mobility services. The customer profile is
mainly structured in the personas and their related jobs of the new service, the new customer gains

and pains arising from autonomous driving services (Osterwalder ef al., 2014).

(1) The future customer profile

The initial starting point of the customer profile is the persona of an autonomous driving service
user of BMW. The experts describe this client as a young (around 35) male or female customer
who is highly successful in his or her job. Participant 4 emphasizes that BMW as a brand is a
status symbol for many people and the future customers might still appreciate the high brand
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value*!. The product manager of BMW emphasizes that the new customers will be more and more
digital affine who appreciate the joy of driving (Participant 3, 06.03.20, p.2, line 4-10). These two
aspects emphasize that BMW needs to reinterpret its claim and needs to align digital
characteristics with the joy of driving. Nicolas Kesselmeier includes older customer segments
which have the same characteristics as the younger ones: Career success, dynamic and sporty
(12.03.2020, p.1-2, line 22 p.1 - line 3 p.2). To concretize the profile, the research of Winkler et
al. is used to derive more details of the future persona. Based on their customer survey (n=5538),
an early adopter of the autonomous driving services is mainly male, has higher-than-average
income, live in urban regions and is younger than 36. Hence, the research of Winkler et al. validate
the opinions of the experts. Based on this derived profile, the experts dominantly have the opinion
that the perception of individual mobility will change. Dr. Christoph Steiger sees the property of
a car as redundant if the cars can drive from door to door*’. Thomas Appel, as a young project
manager at Innogy SE, would welcome the development towards mobility without personal
property*®. Nicolas Kesselmeier summarizes that a shift of the customer’s job from delivering a
product towards the direct offering of mobility solutions is required (12.03.20, p.2, line 18-19).
The new job of a car will be the mobility itself and, dominantly, to enable the customer to use the
newly gained time within the car as he or she wants. This alignment is also expressed in the fact
that 59% of surveyed customers await the market launch of high-level autonomous driving
services for typical use cases (Winkler et al., 2019). These use cases are, according to Thomas

Appel, urban mobility and long-distance routes*’.

According to the experts, the positive customer assessment is based on the promising customer
gains of autonomous driving. The autonomous driving technology can make the whole individual
mobility experience more efficient in all relevant dimensions like time, costs, convenience and
comfort. The customer gains freedom when cars can drive on their own (Participant 6, 13.03.20,
p.3, line 4-6). Participant 8 emphasizes that the customer earns freedom in the notion of time: “On
the plus side, I can still see the time saved for the customer. That he no longer has to focus on the

road, but can also work, play, sleep or eat. Today's secondary activities are becoming the main

# “For me, a BMW driver is a young and sporty user, masculine as well as feminine, who is successful.
This is how [ would define it. BMW as a brand is still considered a status symbol and the customer segment
described also appreciates this”, Participant 4, 12.03.20, p.2, line 3-6.

43“When we really get to level 4 or 5, it implies for me that I no longer have a personal car. (...). But if we
are really fully autonomous, then I won't need a personal car anymore”, Christoph Steiger, 09.04.20, p.2,
line 19-23.

46 «No, I think the idea is super good and I hope that it will progress, because I also have certain hopes that
we will have less traffic jams, because people will drive more efficiently through perhaps better control of
traffic lights and the environment will be protected more. We would then save resources*, Thomas Appel,
06.04.20, p.9, line 15-20.

47 “On the one hand, I drive to work almost every day, so I have urban routes with 30% and the rest is
mainly highway and country road”, Thomas Appel, 06.04,20, p.2, line 7-9.
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activities in the vehicle. (...).” (01.04.20, p.6, line 5-12). Additionally, he is under the impression
that the price of individual mobility could decrease by 60-70% (01.04.20, p.5, line 14-22).

As a conclusion, people are empowered to use their time as they want and a car as a property does
not commit valuable time of the customer anymore. Mobility is on-demand accessible and
transaction costs for the customer are significantly lowered. Additionally, a service and product
offering need to serve an infrastructure where the customer can use his or her new gained time as

she or he wants.

The second gain dimension is the opinion that autonomous driving will be the key technology
towards more secure and sustainable mobility. The interviewed target customer emphasizes that
he likes the idea especially because it promises a more sustainable way of mobility (Thomas
Appel, 06.04.20, p.6, line 17-18). This argument is validated by the customer survey of Winkler
et al. Especially the reduced environmental hazards and carbon footprint and the higher efficiency
of the overall individual mobility system are arguments to use the self-driving mobility services
(Winkler et al., 2019). Nicolas Kesselmeier confirms this from his supplier perspective, too
(12.03.20, p.6, line 13-15). He adds the next gain for customers: Enhanced security*®. Participant
8 confirms this perspective. Even though, self-driving mobility services may need fuel or
electricity to drive, the automated driving reduces the pollution by individual mobility. He sees
security and sustainability as improved under highly automated vehicles (Participant 8, 01.04.20,
p.6, line 1-16). However, Prof. Dr. Mark Kuhn, who focuses his research currently on future urban
mobility, sees the aspect of more sustainable mobility through autonomous driving as
questionable*’. He argues that self-driving cars might trigger more individual mobility than today
since the services are accessible for more people and the service might be more convenient than
public solutions (Mark Kuhn, 25.02.20, p.4. line 12-16). Participant 8 agrees on that point. He
argues that clear traffic control rules need to be established (Participant 8, 01.04.20, p.7, line 17-
19).

The last aspect of the customer profile is the possible customer pain in times of autonomous
driving. The main pain will, according to Nicolas Kesselmeier, be the loss of control and
emotions’. This has direct implications for the product and service design. A self-driving vehicle

needs to be designed in a way that it expresses trust and emotions. Especially for an emotional

48 “I could imagine that if the car works perfectly, the machine can make better and faster decisions than
humans”, Nicolas Kesselmeier, 12.03.20, p.6, line 9-11.

4 “It's more of a convenience story to be a little fancier but does not contribute to a sustainable mobility
revolution”, Mark Kuhn, 25.02.20, p.4. line 9-11.

50 “Emotions will be lost for passionate drivers (...) Loss of control is another pain”, Nicolas Kesselmesier,
12.03.20, p.2, line 5-10.
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and trusted brand like BMW is this customer pain a critical success factor for the future mobility

service.

The following figure summarizes implications for the profile with its three interrelated

dimensions of a future customer segment for BMW:

Customer Gains
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Figure 35 - The customer profile of a future BMW customer
(based on Osterwalder et al., 2014).

(2) BMW'’s future value map

The next step of the value proposition design by Osterwalder et al. is all about constructing a
product & service portfolio which can serve the described customer profile (2014). It is structured
in three areas: Products & Services; Gain Creators and Pain Relievers (Osterwalder et al., 2014).
The starting point is the mapping of the new products and services offered to the described target

customer (Osterwalder et al., 2014).
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The first aspect of the product & service offering is the use case of autonomous driving. Many
experts agree that the initial use cases will be the long-distance routes and especially urban
mobility (Participant 2, 26.02.20, p.2, line 21-23). Participant § justifies this assumption with the
fact that urban regions enable fast scalability of the mobility service while long-distance routes
on highways show the lowest degree of complexity (01.04.20, p.5, line 1-4). Participant 6
identifies the complexity of urban mobility as one of the main points that delay the roll-out. He
says that this use case is the most complex one (Participant 6, 13.03.20, p.4, line 4-9). However,
two experts describe a B2B use case that might combine urban mobility and long-distance routes:
“The classic Use Case is: You get into your car in the morning, have to drive to work and tell the
BMW assistant that you would like to go to work. Lean back and let him drive you to work. At
the same time, you might even have the news read to you. And you are already answering your
first e-mails" (Participant 3, 06.03.20, p. 4, line 14-18). Participant 3 can imagine that an urban
use case might be launched in this decade (06.03.20, p. 3, line 22-23). These two use cases are

aligned with the described job of mobility for the target customers.

The newly designed offering of BMW needs to integrate new valued product & service
dimensions. This dimension of the value proposition is directly interlinked with the holistic
differentiation factors described in the business model narrative. The overall offering should be a
premium mobility experience. This experience should be in the focus of every product and service
offering. For instance, this service character implies how comfortable and aesthetic the interior is
designed, how accessible the mobility is, and which other services can BMW offer the user
(Participant 8, 01.04.20, p.9, line 5-9). According to Participant 2 and 4, these might be mobility
services like intelligent navigation (Al enhanced recommendation systems) or beyond services
(e.g. food and beverage delivery to the car) (Participant 2, 26.02.20, p.4, line 16-18, Participant
4,12.03.20, p.9, line 8-12). Additionally, Participant 8 argues that gamification and the alignment
of BMW’s innovative sportiness and comfort and the design language can help to achieve a
premium mobility experience, a joy of driving, within a self-driving BMW vehicle. The
importance of interior design is confirmed by the internal view of Participant 6°'. This shows that
BMW is aware of the importance of an innovative and attractive interior design. However, this
will be different from the cars of today since today’s design is mainly focused on enabling a safe
and comfortable active driving for the driver. In an autonomous driving vehicle, the design should
be focused on a room where the user can interact easily with others and with the interfaces of the
car (Nicolas Kesselmeier, 12.03.20, p.10, line 23-25). Therefore, interior design is not only
seating and fittings. A new key differentiation factor arises in this context: Human2Machine

Interaction Design. This design field deals with the interaction of people with machines likes

Sl «As far as | am aware and have read in there, the interior is an area that has received much more attention
lately”, Participant 6, 13.03.20, p.8, line 13-14.
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artificial intelligence at predefined interfaces (e.g. voice, touch or gesture) (Guzman and Lewis,
2020). This field is a new dimension of the interior design which, according to Prof. Dr. Mark
Kuhn, can be a key differentiation field to enable a premium mobility experience’>. Concretely,
he states: “When you put the iPhone in the car, a 4K HD screen displays a home screen, which |
can then interact with through gestures or voice commands. All these can be new competencies
of the OEM or supplier” (Mark Kuhn, 25.02.20, p.14, line 3-6). The most important dimensions
of this innovation field for OEMs are the factors customer convenience and aesthetic design.
Participant 2, with his insights to every German OEM, confirms that the windows of a car will be
used as high-end interaction interfaces where multiple applications can be used (26.02.20, p.3,
line 24-27). It has to be easy and intuitive to interact with the car and other offerings. The core
interaction tool, the steering wheel, will be more and more irrelevant and, therefore, a new
intuitive interaction opportunity needs to be developed. Dr. Christoph Steiger argues that these
innovative interfaces need to be used to give customers access to services which he or she can use
while driving®®. His comparison to Apple emphasizes again the impression that BMW has to
combine innovative Human2Machine interaction ideas with a sufficient level of content. In
today’s world, hardware, software and services are not to be considered separately from each
other. BMW needs to identify interaction forms that are most convenient for the customer in an
autonomous driving car and, simultaneously, has to offer a significant level of services and
applications®. Participant 6 sees these services as a basic requirement to even consider BMW as
a possible provider (13.03.20, p.9, line 14-18). Dr. Christoph Steiger summarizes: “Convenience,
brand name, fashion factor and content are included. I have to offer features in my car that are
fun, add value and are easy to use” (09.04.20, p.8, line 24-26). He again outlines the importance
of services and applications within the car. BMW can use this interface to develop own mobility
services applications which can express the new brand identification as a sporty and dynamic
lifestyle brand. Urban living-related services might be an additional development field since the
urban area is one of the most important use cases of an autonomous driving mobility service. As
described in chapter 4.3.1, BMW could use Apple as a role model and offer the car as a platform
for other content and service providers to target new customers. Additionally, BMW should offer

the above described own services which are aligned with the desired brand identity.

52 “I could imagine this very well in the field of Human to Machine Interaction”, Mark Kuhn, 25.02.20,
p.13, line 12-13.

33 “Above that then offer additional services. So, what happens in my vehicle when I'm in it. And it must
be as much convenience with as much entertainment as possible. I'm going to make the Apple comparison
again: The iPhone or iPad is so popular because it's incredibly convenient”, Christoph Steiger, 09.04.20,
p.8, line 7-11.

3% “The second, and even more important, is everything that has to do with digital services. The technology
that's on board”, Participant 3, 06.03.30, p.5, line 12-16.
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The last offering dimensions are the individualisation and quality of the car. Participant 2 argues
that “premium always includes individualization” (26.02.20, p.7, line 21). This means that if the
customer entries the autonomous vehicle he or she has to get the impression that he or she sits in
his/her car. For instance, his’/her BMW profile with related applications is already set up in the
car and the seating and colours of the lights are already aligned with his or her preferences. Even
the preferred driving mode is already active: “So I can set the style "sporty" and then he takes a
curve more sporty so that I can say that I'm sporty even if I'm just sitting in it” (Thomas Appel,
06.04.20, p.8, line 4-6). As a summary, Participant 3 states: “Make it feel like home” (26.02.20,
p.5, line 14). The vehicle should reflect the personality of the user and should feel like he is
experiencing a time in a room which is highly personalized. This fits the last offering of high-
quality. Participant 7 sees this fact as a remaining differentiation factor: “It will make a big
difference if you get into a vehicle from a new car manufacturer or if you get into an autonomous
vehicle from a very experienced premium OEM” (26.03.20, p.7, line 4-6). This quality promise
of German OEMs will remain as a key to achieving a self-driving premium mobility experience

for the described customers.

As the analysis shows the new main differentiator is what the vehicle can offer within the car.
The next dimension is how the car itself should be structured to enable this kind of new mobility
experience. Nicolas Kesselmeier says that “you have to think the car as a whole differently”
(12.03.20, p.2, line 23-24). Dr. Christoph Steiger concretely outlines the new architecture of the
car: “(...) I exchange functionalities via a defined interface or over the air by applying new
software. That still has to expand massively. I have to be able to bring out a vehicle that can be
developed even more successively. With hardware, it's a bit more difficult, but the software and
service components have to change enormously. I probably also need to be able to upgrade
hardware components. Maybe the platform will change too” (09.04.20, p.10-11, line 24 p.10 -
line 6 p.11). In summary, the car architecture needs to be much more modular and agile. The
software of the overall system and the single applications needs to be easily updated by OTA
updates. Even the hardware components need to be modular since technological requirements
from the infrastructure can urge BMW to update hardware components like sensors. This fits the
above-described differentiation implication that the hardware will be more and more
homogeneous. The car needs to be a “(...) a living product, which is not operated in today's life

cycles as we see it today” (Christoph Steiger, 09.04.20, p.11, line 13-15).

The product, as Participant 3 already has stated, will be like a living room for the customer: “I sit
in the car and let myself be chauffeured. I can write mails, make phone calls, answer questions or
prepare for conversations. So simply use time more efficiently in your professional or private life”
(Nicolas Kesselmeier, 12.03.20, p.6, line 3-6). According to the experts, the key gain creators are

located in the dimensions of productivity, relaxing and entertainment (Participant 7, 26.03.20,
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p.10, line 21-24, Participant 2, 26.02.20, p. 3-4, line 27 p.3 - line 1 p.4, Thomas Appel, 06.04.20,
p.5, line 9-16). Participant 8 sees the use cases as very heterogeneous and individual®. This
heterogeneity is an argument that BMW needs third parties which provide multiple applications
and services. However, the initial use cases to maximize the gain for customers are located in the
productivity, relaxing and entertainment area. This enables the desired customer gains described
in the customer profile of having the freedom to use the newly gained time in the way the customer

wants.

However, the offering of BMW also needs to relieve the pain of the loss of emotion and control.
As Nicolas Kesselmeier outlines: “Security is the absolute key enabler of customer confidence.
This must be 100% guaranteed” (Nicolas Kesselmeier, 12.03.20, p.5-6, line 26 p.5 - line 1 p. 6).
To enable this trust, BMW needs to display parts of the decision-making process of the artificial
intelligence if the customer wants to see it. Tesla is already doing that in today’s cars: “Tesla has
that just with the representation of the assistant, e.g. he shows directly the curve of a road. Also,

that cars are displayed on adjacent lanes” (Thomas Appel, 06.04.20, p.2, line 22-25).

As a result of the value proposition analysis, it can be said that autonomous driving enables
completely new customer gains and, therefore, can serve the customer in a new way. To enable
that, BMW needs to focus on delivering a premium mobility service experience enhanced by
innovative Human2Machine interaction design, digital services and applications,
individualisation combined with high-quality and a sporty and dynamic life-style focused interior
design. With these elements, the BMW vehicle will be perceived as an additional living room for
the customer where he can spend the additional gained time as he or she wants. The main use
cases are entertainment, relaxing and productivity. BMW needs to deliver a living room which
can enable these use cases and express individuality for every user of the service. The customer
trust advantage of German premium brands might help BMW to solve the customer pain of loss
of control. The following figure summarizes the insights derived from the value proposition

analysis. A bigger version of the figure is attached in appendix M:

55 “Very heterogeneous and certainly a field in which the different brands, now that we're back at BMW,
can set accents and differentiate themselves. In other words, about the concept of the offer”, Participant 8,
01.04.20, p.14, line 1-4.
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(based on Osterwalder et al., 2014).

4.3.3 Autonomous driving’s value chain implications for BMW

As chapter 4.3.2 has shown, BMW’s value proposition will be mainly a digital enhanced premium
mobility service experience. This new value proposition needs to be produced by BMW.
According to Gassmann et al., the value chain describes how the proposed value is produced with
a specific set-up of competencies, structures and resources (2014). This next step of a business

model is now discussed.

(1) The key future value drivers and competencies

The first dimension is the fact that the five identified new value drivers in the automotive industry
hardware, software, data, content and service creation have to embedded in the new value chain’®.
Dr. Christoph Steiger confirms this view. He adds that BMW should at least be the key
orchestrator in value chain parts like content or software (09.04.20, p.4, line 23-25). Participant 7
emphasizes the importance of controlling the software part of the value chain since it is “the key

enabler that influences all other business models” (26.03.20, p.5, line 7).

The first part of the value chain is still the hardware creation which will be increasingly
homogeneous. The experts like Participant 8 or Dr. Christoph Steiger argue that today’s platform
approach of BMW will be even more relevant in the future production (Participant 8, 01.04.20,
p.8, line 19-20, Christoph Steiger, 09.04.20, p.4, line 19-23). BMW needs to be the orchestrator
of an autonomous driving-related hardware ecosystem which can deliver high-end components

like Lidar sensors or camera technology. These technologies do not need to be developed but need

56 “T actually believe that even these five components cannot exist without each other. The sum of them can
only create a service of such value that it is also used by the customer. You have to combine all five things
to create a competitive service”, Participant 8, 01.04.20, p.8, line 1-6.
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to be orchestrated by BMW. BMW will be the key designer of the holistic hardware systems and
needs the competence to assemble the components in a modular way (Participant 2, 26.02.20,
p.15, line 10-13). A new competence of hardware will be the Human2Machine Interaction design
which is a key driver of differentiation. Again, the design and development of the system will be
a focus topic for BMW while the components itself will be produced by new suppliers (Participant
2,26.02.20, p.11, line 10-14).

The experts see the value driver hardware and software directly interrelated (Participant 8,
01.04.20, p.9, line 17-19). BMW needs to align two worlds in one collaboration form®’. According
to Participant 6, BMW needs to define two value streams which have two different approaches to
working. The hardware, especially the ones which are critical for security, definitely needs to
follow the German engineering belief of launching only 100% ready solutions while the software,
especially regarding a possible operating platform for the vehicles, can be approached in a more
agile and minimum viable product approach where continuous improvement is possible through
OTA updates (Participant 6, 13.03.20, p.11, line 15-20). Predefined interfaces between these two
value drivers are critical to ensure a sufficient alignment since “the topic of software is, of course,
something that can no longer be viewed in isolation from the topic of hardware” (Participant 8,
01.04.20, p.9, line 17-19). As previously described, BMW is urged to build up a higher level of
software competence since it is the key enabler of all following value drivers®®. This relevance of
software competence in the new value chain is also outlined in the research of Winker et al.*’.
The execution of the Level 5 autonomous driving framework of Eliot requires excellent skills in
the field of software development: The software system of the autonomous vehicle needs to
enable in-car commands and interaction, a vehicle to environment communication and an artificial
intelligence based on deep learning that can capture and fusion sensor input, draw a virtual world
model from it and derive action plans that are executed by the controls activation (Eliot, 2017).
Especially cloud computing is a critical software enablement to ensure these functionalities (Liu

et al., 2018).

This implies that BMW needs to be able to capture, process and analyse data from the car itself
and the environment (Participant 3, 06.03.20, p.11, line 19-21). This factor might be limited by

the strategic implication from 4.3.1 that new infrastructure platform players will have the data

37 “One must also find new forms of work and cooperation, how to orchestrate the whole thing”, Christoph
Steiger, 09.04,20, p.13, line 2-6.

38 “Software and intelligent algorithms are probably the key asset and the USP. The car around it is perhaps
a minor matter”, Participant 7, 26.03.20, p.1-2, line 23 p.1 - line 1 p.2.

39 “Embracing a software-led future, so that companies make building the critical digital capability and
skills needed a central part of their strategy, rather than something that is dealt with as just an innovation
project”, Winkler et al., 2019, p.25.
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sovereignty and, hence, BMW does not easily access the relevant database (Christoph Steiger,

09.04.20, p.17, line 17-25).

Data analytics competencies are especially important for value drivers that are directly located at
the interface to the user. For the service and content value drivers, it is critical to capture data
from the user’s behaviour and preferences within the mobility experience to ensure continuous
delivery of quality®®. Today’s leading digital content and service companies have all the data
management competence in the core of the offering. BMW needs to become more and more
familiar with the life of the user to deliver the promised lifestyle brand experience and

individualisation. The customer should think BMW is my partner in my mobility life.

However, Dr. Christoph Steiger emphasizes that BMW will not be able to deliver these values on
its own (09.04.20, p.9, line 21-24). The experts have the opinion that the areas service and content
have to be orchestrated as a platform structure by BMW. BMW needs to establish a digital
platform structure where providers can offer content and service offerings. The vehicle needs to
be perceived as a platform itself (Christoph Steiger, 09.04.20, p.4, line 19-23). Only a platform
structure ensures the opportunity to offer heterogeneous services since BMW cannot develop all
services on their own (Participant 8, 01.04.20, p.9-10, line 28 p.9 - line 3 p.10). Participant 7
confirms that German OEMs need to think towards structures like Apple or Google have
established with their operating platforms and application stores (26.03.20, p.11, line 3-6).
Participant 6 sees first moves towards this structure®’. BMW needs to build modern competencies
in terms of orchestrating and curating new content and service providers for users. Again, deep
customer understanding is the key competence for a platform approach (Participant 8, 01.04.20,
p.15, line 25-28). This platform idea is, additionally, highly valued by the interviewed target
customer Thomas Appel. He sees the idea of a car as a platform as “enormous potential in the
future” (Thomas Appel, 06.04.20, p.2, line 3-5). The study of Winkler et al. confirms this platform
approach since heterogeneous use case like e-commerce, banking, entertainment or wellness
services need to be enabled by BMW (Winkler et al., 2019, p.20). As described above, BMW can
also act as a provider on its platform. Based on the new competencies in the field of data analytics
and software, BMW can enable own services and applications related to mobility or beyond
mobility services that fit the lifestyle brand BMW in the future. An intelligent recommendation
system of destinations might be an initial example (Participant 2, 26.02.20, p. 11, line 20-23).
However, experts like Participant 6 doubt that BMW has the critical mass of users to establish an

own user platform. As Prof. Dr. Mark Kuhn says: “One should build on the systems that almost

60 «“We definitely need much more knowledge about how the customer uses the vehicle”, Participant 7,
26.03.20, p.11, line 12-13.

61 “This is exactly the model that is currently being driven. You have an operating system and a navigation
system with radio and board computer. There are also apps that the user can use”, Participant 6, 13.03.20,
p.6, line 17-21.
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everyone already uses anyway” (25.02.20, p.13, line 26-27). Participant 3 names, in this context,
Apple’s i0S and Google’s Android operating platforms (06.03.20, p.6, line 14-17). These
platforms have such a significant critical mass that it is almost impossible to build up a new
platform only for BMW. Participant 6 concretely defines this effect as the “Winner-takes-it-all
effect” (13.03.20, p.6, line 26). He argues that service and application developers only have scarce
resources and cannot develop their offering on many different platforms (Participant 6, 13.03.20,
p.6, line 22-26). Prof. Dr. Mark Kuhn adds that cooperation would also be aligned with the
customer preference (25.02.20, p.13-14, line 27 p.13 - line 2 p.14). Thomas Appel confirms this
view (06.04.20, p.5-6, line 23 p.5 - line 1 p.6). He wants one operating system and a compatible
vehicle. However, Participant 6 argues that BMW has to bargain that the DNA and brand identity
of the interface is still integrated®®. Additionally, BMW needs to be in the lead of content and
service curation since BMW is perceived as the main mobility experience provider (Nicolas
Kesselmeier, 12.03.20, p.9, 13-17). The arguments show that this point is highly discussable.
Apple and Google have such a market power that they would not accept the fact that they provide
the platform as a white label solution. However, BMW might lose relevance with an Android or

i0S platform within the car since the interaction with the car is a key future differentiator.

In summary, the holistic key competence of BMW will be the orchestration of an ecosystem that
can react fast to new technological developments and consumer preferences. Suppliers in all five
value drivers need to be much more integrated than before (Christoph Steiger, 09.04.20, p.13, line
2-4). Especially hardware suppliers will be much more integrated into the development and
conceptualization of the holistic autonomous driving system (Nicolas Kesselmeier, 12.03.20, p.8,
line 13-17). BMW needs to be in the lead in all five value drivers to ensure the desired value
proposition. These five value drivers are interrelated and complex. Therefore: “I need ecosystems
for that” (Christoph Steiger, 09.04.20, p.9, line 20). Ecosystems require a deep integration of
multiple partners in all value drivers. As Participant 8 summarises: “So I see the danger that the
sales potential or margins will simply decrease and that you have to work more closely with other
stakeholders in an ecosystem to create a successful overall construct” (01.04.20, p.9, line 21-25).
BMW as a whole will be much more understood as a platform which has key competencies in the

software and hardware development enhanced by strong data analytics skills.

(2) Key structures to enable the new value creation mechanism

A sufficient structure needs to enable the usage of this new competencies. Nicolas Kesselmeier
proposes to use Google as a role model. Google’s horizontal process organisation is focused on

the key processes and not on business units like marketing or research and development. The

62 “You can't refuse such cooperation and you have to make sure that you define the ground rules and don't
just hang on the drip from them”, Participant 6, 13.03.20, p.8, line 2-4.
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organisation should be more aligned with the five proposed value drivers (Nicolas Kesselmeier,
12.03.20, p.13, line 23-26). Participant 7 confirms the importance of cross-sectional collaboration.
However, he also describes that these key processes orientation is not integrated into today’s OEM
organisations. The overall thinking is focused on silos and not on key value drivers (Participant
7, 26.03.20, p.11-12, line 27 p.11 - line 5 p.12). This process-oriented organisation needs to
consider the customer as the centre of every decision. Participant 8 concretely mentions Amazon
as a role model which is highly customer centred and agile in the decision-making (01.04.20,
p.17,line 1-3; 01.04.20, p.16, line 23-26). Participant 7 argues that the overall German automotive
industry is too much focused on the industry itself and not on their customers (26.03.20, p.9, line
20-21). Hence, the new value chain of BMW needs to change the culture from engineering to

customer centricity.

The analysis of the new value chain shows that significant changes in terms of value drivers, core
competencies and enhancing organisational conditions need to be established to deliver the above
described new value proposition. Especially the software, Human2Machine interaction and data
competencies need to be developed. BMW also needs to establish a platform structure in terms
of content and services to ensure high customer relevance in heterogeneous use cases. The new
value drivers need to be enabled by a customer-centric and agile horizontal process-organisation.
The following figure summarizes the implications of the autonomous driving future in the typical

value chain model. A bigger version is attached in appendix N:
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Figure 37 - The autonomous driving value chain of BMW.
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4.3.4 The future profit mechanism

The last dimension of the predefined business model framework is the profit mechanism. It
discusses the revenue model and cost structure of the business (Gassmann et al., 2014). This part
of the business model answers the question of how BMW could capture value from the newly

developed business model (Johnson et al., 2008).

The experts mainly discuss two options in terms of a case-fitting revenue model. The first one is
the ride-hailing structure similar to Uber where the customer purchase per time or route length.
Participant 4 sees, especially for urban mobility, ride-hailing combined with a people mover
concept (6-10 people in one vehicle) as the proper offering (Participant 4, 12.03.20, p.4, line 1-
4). Participant 8 supports this assumption since Robo shuttles can enable improved urban mobility
through fewer vehicles on the road (01.04.20, p.7, line 6-11). This will save time for the customer
since the traffic is less intensive (Participant 8, 01.04.20, p.5, line 18-22). The customer pays a
fixed price per minute and receives improved price conditions the more he or she shares the ride.
“Mr. Miiller logs in again on a platform, as it can be done with Uber, and then the vehicle comes
to me. I already know then that the trip costs 10€” (Participant 4, 12.03.20, p.3, line 19-21). The
customer can easily book per mobile device (e.g. smartphone) the required mobility time and the
vehicle will pick him or her up at the proposed time (Participant 2, 26.02.20, p.6, line 3-5).
However, Participant 3 and Nicolas Kesselmeier doubt that this ride-hailing revenue model could
work for BMW (Nicolas Kesselmeier, 12.03.20, p.7, line 13; Participant 3, 06.03.20, p.8-9, line
25 p.8 - line 1 p.9). The issue of the ride-hailing revenue model is that it does not imply any brand
commitment. It has the character of a quick mobility service where the customer does not need
any additional premium services. The intention of the customer is to reach the destination instead

of experiencing a premium feeling.

The other model proposed by the experts is the modern revenue structure of a subscription model.
This form of revenue structure was the most confirmed model by experts. It is structured
comparable to service providers like Spotify, Apple with its service portfolio or Netflix where the
customer pays a monthly or annual price to access the service. Participant 7 describes a scenario
where the customer pays a monthly fee and he has unlimited access to different types of vehicles.
He argues that this subscription is also a tool to reinforce brand loyalty (26.03.20, p.8, line 22-
25). He further argues that this big investment in a single asset, the car, would not be required.
The customer would be financially more flexible (Participant 7, 26.03.20, p.4, line 4-6).
Participant 2 confirms that ownership, especially in urban regions, will be increasingly irrelevant

for future customers®. The subscription model would fit this decreasing relevance of ownership

63 “And if we can move more and more in urban areas and still be able to get everywhere, the thought "I
want my own car" will disappear more and more”, Participant 2, 26.02.20, p.6, line 17-20.

100



and the trend towards Mobility-as-a-Service. Dr. Christoph Steiger confirms this and locates the
use case of a subscription model in the urban regions (09.04.20, p.6, line 19-27). However, some
experts from the consultant, supplier and employee panel group argue that the complex cost
structure of a subscription-based service makes it unattractive (Participant 3, 06.03.20, p.9, line
9-12; Participant 4, 12.03.20, p. 8, line 3-7; Nicolas Kesselmeier, 12.03.20, p.7, line 13-21). For
instance, Participant 3 argues: “(...) From a cost perspective, you would have to provide so many
vehicles that a wide variety of car series are constantly available. Production planning would be
very difficult” (06.03.20, p.9, line 9-12). However, Participant 7 sees this issue as an internal one

which is solvable by intelligent cost management®*

. He confirms that the subscription is also a
base for further services which can express premium and joy of driving (Participant 7, 26.03.20,
p-10, line 3-6). Finally, Participant 8 adds that a subscription model can help to position BMW as
amodern lifestyle brand since the focus of the revenue model is on the service and not on the one-
time asset buying (01.04.20, p.12, line 8-20). He sees that this can enable the shift from “car for
everything to the topic for every purpose the right car” (Participant 8, 01.04.20, p.12, line 8-20).
BMW has a broad product portfolio and can offer every size of a car even today. The experts
argue that BMW can differentiate its service by offering different stages of the subscription. For
instance, starting at a standard subscription (e.g. today’s car size of the 1-series) up to a luxury
subscription (e.g. today’s 7-series). Even a B2B subscription with the car sizes of a today’s 3- or
S-series is possible (Participant 6, 13.03.20, p.5, line 1-7; Participant 4, 12.03.20, p.7, line 8-11).
The differentiation between the different classes can be done in the areas of interior quality and

design and the Human2Machine interaction design. Connectivity should be standard in every

class.

Additionally, BMW should consider monetization strategies in the fields of the value drivers
content and service (Participant 7, 26.03.20, p.10, line 3-6). BMW could launch own services for
a fee or could raise a percentage of sales generated on the BMW platform. This would be again
aligned with today’s structure of Apple where a percentage of all revenues from Apple’s app store

are raised. Highly valued OTA updates for each customer account could also be monetized.

The analysis shows that the experts’ opinions are highly heterogeneous in the field of a proper
revenue model. The dominating opinion is that a subscription model fits better the new life-style
focused brand of BMW and it enables the company to deliver a premium mobility experience.
However, BMW needs to consider additional beyond mobility revenue streams to achieve
outperforming profits. Autonomous driving services might enable premium providers to charge

higher subscription fees. Thomas Appel confirms that he would pay a premium for a high-end

64 “How the whole thing is mapped is an internal and complex problem, but the customer doesn't care. I
think that's an internal blocking argument. Sooner or later there will be someone who will do it”, Participant
7,26.03.20, p.9, line 11-15.
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autonomous driving service (06.04.20, p.4, line 20-21). This opinion is backed by the research of
Winkler et al.>. Additionally, the automation of these mobility services promises a significant

decrease in costs (Mark Kuhn, 25.02.20, p.5, line 3-5; Participant 4, 12.03.20, p.4, line 16-18).

Finally, a subscription model combined with intelligent internal cost management could be a well-
functioning value capturing mechanism for BMW. The mobility service and the newly gained
free time of the customer can enable BMW to explore additional revenue sources. However, the
profit mechanism dimension is the one with the highest ambiguity in the panel group which might
be caused by the uncertainty of the topic. The following figure summarizes the gained information

in the two dimensions of the revenue model and the cost structure implications (grey boxes):
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Figure 38 - The future profit mechanism of BMW.

65 “Will be willing to pay a higher premium for a self-driving car: 48% early adopters will be willing to pay
a premium of more than 20% over their current budget vs. 19% overall” (Winkler et al., 2019, p.12).
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4.3.5 Holistic business model implications by autonomous driving

Chapter 4.3 shows that BMW definitely needs to conduct a business model innovation since all
four dimensions are changing enormously. BMW needs to remind itself that the DNA of BMW
is innovation and leading technology. Hence, BMW should be perceived as a pioneer in terms of
autonomous driving. However, this pioneering needs to consider the strategic implications to
defend digital interfaces and that the disruptive technology requires a reconsideration of current
business model structures. The brand differentiation will be achieved by completely new elements
like highly satisfying mobility services and up-to-date software. The new value proposition of a
digital enhanced premium Mobility-as-a-Service experience is initially focused on younger,
sporty, successful and digital affine customers in urban regions. These customers and related
groups are served by the five key value drivers of hardware, software, data, service and content
creation. BMW should build up and focus its core competencies on hardware, software and data
creation while content and service should be orchestrated in a digital platform structure. A
customer-centric and cross-divisional organisation which is focused on the core value drivers and
not on silos is highly required to enable the successful collaboration between the five value
drivers. Overall, BMW is the key orchestrator of an agile ecosystem which is able to respond to
new customer preferences and technological changes. Responsiveness will be the new efficiency.
BMW needs a value chain that develops itself from linearity towards agility. A subscription model
with different stages (from standard to luxury) is useful to capture a part of the produced value
from the customers. A subscription model might shift BMW more towards a life-style mobility
brand than a car producer. The vehicle as a living room needs to enable many different use cases
which imply “beyond mobility services”. The cost structure of these robo taxis might decrease
significantly which could reinforce the attractiveness of new mobility solutions like subscription
models. Finally, the result of the analysis is that only business model innovation combined with
the autonomous driving technology can help BMW to achieve the desired long-term viability.
BMW needs to be able to transform itself from a hardware creator towards a life-style mobility
service provider with completely new competencies. The conceptualization of BMW’s future
business model helps to see the coming disruptive innovation in a holistic context and helps to

identify relations of different trends of the new mobility wave.
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Figure 39 - The holistic business model innovation aspects of BMW
(see appendix O).

4.4 Enabling conditions for organisational exploration

Chapter 4.3 has outlined that business model innovation allows BMW to align the company with
the new requirements of the autonomous driving technology. To describe it in Schoemaker et al.’s
framework: The opportunity was seized by assessing the business model innovation potential.
The next step is to clarify how BMW as an organisation can enable this business model
development towards the above-described target state. It is the last step of Schoemaker et al.’s
framework: Transforming the current organisation (2018). The following chapter wants to clarify
which organisational conditions have to be established to enable such a significant business model
transformation in a big sized organisation like BMW. This approach is directly interlinked with
the fact that only an adaptive organisation can survive in the long-run (De Wit, 2017). In this
context, the theory of the dynamic capability ambidexterity has been discussed in the literature
review. It mainly says that a company needs to be able to balance the exploitation of existing
markets and, simultaneously, the exploration of new opportunities (O’Reilly and Tushman, 2008).
This dynamic capability is the key source of competitive advantage in a time of thriving disruptive
technologies (Tushman and O’Reilly, 1996). As chapter 4.2 showed, BMW is very strong in terms
of exploiting existing markets through production efficiency and incremental development of the

product portfolio. However, BMW will face an Innovator’s Dilemma in the future of autonomous
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driving and, hence, is urged to explore this technology with the related business model innovation
implications. The analysis of the experts’ voices focusses on the organisational conditions for
successfully exploring the new opportunities of an autonomous driving business model of BMW.
The three identified organisational conditions (explorative business unit; corporate commitment
and autonomy and open innovation concepts) are used as a foundation for exploring additional
conditions in the data set (Kauppila, 2010; Hill and Birkinshaw, 2014; Christensen, 2015; Curley
and Salmelin, 2017).

The following chapter is structured in four key layers. The first one is the identification of BMW’s
exploration approach today. It assesses what identified layers can already be used for the design
of the autonomous driving exploration mode. In the second chapter, the analysis outlines the role
of the senior management in this exploration of the technology and business model. The next key
enabler dimension is the organisational structure. The experts’ voices are analysed focusing on
which organisation form might enhances the exploration. Finally, chapter 4.4.4 describes possible
collaboration implications to ensure an aligned working form with external and internal

requirements. All findings are summarized in one final summary chapter and a final model.

4.4.1 BMW:’s exploration approach today
The first dimension of the organisational conditions is to define the current state of BMW’s

approach.

The first dimension discussed by the experts is the degree of openness of BMW’s development
approach. Dr. Christoph Steiger, as a former BMW employee in strategic departments, sees an
“enormous strength of BMW that they can orchestrate so many partners at all” (09.04.20, p.12,
line 6-7). He outlines that BMW already has an open ecosystem approach for a long time
(Christoph Steiger, 09.04.20, p.12, line 1-3). Participant 6 confirms this strength and describes
that BMW has multiple publicly unknown cooperations with firms like NVIDIA®. He describes
that especially autonomous driving development units are designed openly. Nicolas Kesselmeier
confirms a tight collaboration between suppliers and BMW as the orchestrator of the ecosystem®’.
Participant 4 describes that also OEMs like BMW and Daimler collaborate in terms of
autonomous driving®®. All these perceptions of the different experts show that BMW might

already adopt the concept of open innovation.

66 “Well, there are many cooperations that are not known and are not communicated in the media. I am very
sure that BMW is in a lively exchange with others. Above all, because BMW is also a customer of suppliers,
especially when it comes to autonomous driving. When it comes to sensor technology or image evaluation
from NVidia. These are all cooperations that already exist”, Participant 6, 13.03.20, p.12, line 13-19.

67 “(...). But it is really the case that the developers from BMW are with us and we are sometimes on-site
at BMW. We develop together”, Nicolas Kesselmeier, 12.03.20, p.8, line 20-24.

68 “The whole issue of autonomous driving towards level 4, they joined forces with Mercedes and founded
a joint venture together. (...)”, Participant 4, 12.03.20, p. 11-12, line 25 p.11 - line 4 p.12.
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However, the degree of openness of BMW and other OEMs is seen as critical from other experts.
Participant 3 has a different internal perspective: “BMW is currently pursuing a very closed
development approach” (06.03.20, p.13, line 22-23). This means that BMW mainly develops new
product features and technologies on their own and barely integrates third parties. Participant 7
has the same impression for his company and the rest of the German automotive industry. He
argues that a lack of open innovation between the German automotive landscape is present. Every
company wants to make it in its way and do not want to collaborate deeply with other producers
(Participant 7, 26.03.20, p.14, line 11-15). Participant 8 adds that openness towards suppliers is
not given. His perspective is that German OEMs do not want to share too much knowledge to
protect intellectual property (Participant 8, 01.04.20, p.18, line 3-5). As a result, the degree of
BMW?’s openness in the exploration and innovation approaches is diametrically discussed by the
experts. However, the majority of the experts argue that BMW is moderately open for third parties

in its innovation process.

Participant 2 describes that BMW always establishes new business units for new technological
trends. Concretely, he mentions the i-series of BMW, which is only focused on shaping the
electrified future of the engine (Participant 2, 26.02.20, line 11-13). He emphasizes the aspect that
BMW grants the business units like the i-series a high level of autonomy®. Based on this fact he
recommends using this structure for an autonomous driving business unit or integrate this part in
the i-series (Participant 2, 26.02.20, p.17, line 13-15). Participant 3 adds that BMW has already
founded an autonomous driving campus and a venture capital fund called “iVentures” (06.03.20,
p.12, line 15-18). iVentures is used to explore the external start-up ecosystem and to acquire
quickly new relevant knowledge for BMW. The autonomous driving campus is relatively
autonomous from the rest of the company. This campus is only focused on enabling autonomous
driving use cases (Participant 3, 06.03.20, p.12, line 15-18). The campus directly reports to the
chief development officer (Participant 3, 06.03.20, p.12, line 22-23). The overall goal of the
campus is to research and to finally derive a catalogue of requirements for the suppliers of
autonomous driving components (Participant 3, 06.03.20, p.13, line 10-14). This shows that
BMW has already implemented a relatively autonomous unit for research in the field of
autonomous driving. The iVentures fund is used to integrate innovative thought leadership in the

development.

However, as the literature review has shown, the success of such research units highly depends

on the corporate commitment to a future topic. Participant 6 emphasizes that BMW commits a

69 ¢(...) These are all independent from each other. When you're travelling in Munich, you have your own
areas you work for”, Participant 2, 26.02.20, line 12-13.
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significant budget to the development of autonomous driving use cases even today’’. Dr.
Christoph Steiger confirms that BMW has the topic on its strategic agenda (09.04.20, p.3, line
14-16). However, as described in chapter 4.3.3, he doubts that the strategy is the right one and if
the commitment is really high. It requires a much more transformative concept to remain relevant

in times of Level 5 autonomous driving.

The initial analysis of BMW’s exploration approach of autonomous driving today shows that the
concepts of open innovation and autonomy of an exploring business unit are already considered
at BMW. However, the autonomous driving strategy and the ambiguous statements of the experts
show that real commitment of BMW towards autonomous driving is only moderate. This is
supported by the insights from chapter 4.2. BMW does not build up relevant capabilities and
internal structures that enable the successful development of a business model for autonomous
driving combined with the technology. Nevertheless, the open ecosystem approach of BMW, the
structures of the venture capital fund and the autonomous driving campus might be tools that are

useable for the further development of the autonomous driving exploration units.

4.4.2 The enabling role of the senior management

The second dimension is the enabling role of BMW’s senior management. The experts argue that
an exploration of such a disruptive transformation of the current technological foundation and
business model requires leadership which is visionary and establishes a clear vision of future
individual mobility. Prof. Dr. Mark Kuhn gives insights into the automotive industry. He criticises
that not a single OEM has a clear vision for the future and that not a single one has a clear path to
go the way towards a high-end autonomous driving’'. He explicitly emphasizes that every OEM
has these innovation labs, but no clear vision aligns these approaches (Mark Kuhn, 25.02.20, p.8,
line 11-17). Participant 7 concretely argues that this is exactly the task of senior management: “It
takes visionaries who sit at the top of the company's management and then set very clear
guidelines and make the impossible possible, see Elon Musk. People like Steve Jobs or Bill Gates.
If you have such visionaries who also understand the material, then the impossible can be made
possible” (26.03.20, p.12, line 8-14). The technological disruption will be so transformative that
a lateral thinker with the required knowledge, responsible for the exploration of the new business
model and technology is required. Dr. Christoph Steiger substantiates that “(...) it can only work
with a visionary equipped with great power and strength. He has to push issues through even
against the resistance of the existing organization” (09.04.20, p.17, line 5-8). He adds that this

role might be focused on one person with significant influence in the organisation and the power

70 “It is definitely one of the most important directions in the automotive industry and BMW is fully aware
of this. They are also investing so that they can be at the forefront” (Participant 6, 13.03.20, p.14, line 8-
10).

71 ¢(...) Nevertheless, none of the companies shows a clear target picture of where the company wants to
develop and wants to invest there at full speed”, Mark Kuhn, 25.02.20, p.8, line 11-17.
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to push the organisation towards his or her vision (Christoph Steiger, 09.04.20, p.16, line 21-25).
Participant 7 adds that this leader needs to align the middle management, for instance, project
managers or business unit managers, with his or her vision of BMW’s future (26.03.20, p.16, line
21-24). This fact mainly deals with the described misaligned management beliefs (see chapter
4.2). BMW needs a visionary that refocuses the exploration part towards a long-term vision and
not short-term earnings expectations. He needs to be the one that pushes the transformation of
core competencies in the company. The leadership aspect has a direct influence on the other two

aspects of enabling senior management.

The senior management of BMW needs to commit itself to developing BMW towards a digital
enhanced premium mobility provider. This corporate commitment mainly contains time,
investment budget and human resources (O’Reilly and Tushman, 2008). As already discussed in
chapter 4.2, the commitment of BMW today is limited according to the experts. Yes, BMW has
a strategy and invests a moderate part of the investment budget, but experts like Prof. Dr. Mark
Kuhn have the impression that “(...) all new tests and experiments are carried out with the brakes
on. None of the major manufacturers currently wants to go completely in this direction” (25.02.20,
p.8, line 1-4). Furthermore, he confirms that the companies are not even interested in that since
today’s business model and rationale is working quite well (25.02.20, p.4, line 14-15). However,
the experts confirm that this disruptive technology requires a high level of commitment
(Participant 7, 26.03.20, p.12-13, line 23 p.12 - line 1 p.13; Nicolas Kesselmeier, 12.03.20, p.17,
line 3-11). Participant 6 recommends that the senior management in this exploration should focus
on long-term objectives aligned with the leader’s vision (13.03.20, p.13, line 20-21). Again, the
visionary plays a key role in this commitment part. As Dr. Christoph Steiger outlines, the
visionary needs to push his or her vision through the organisation and business rationale of the

organisation. Hence, he or she needs sufficient resources (time, people and investment budget).

Especially the dimension of people and skills development will be even more important for BMW.
The exploration of the proposed business model and the related technology require completely
new key competencies (hardware, software, data, content and service creation) of the
organisation. Therefore, new people with new skills are required. Participant 3 confirms that it is
today very difficult for BMW to hire people with relevant competencies like software
development or user-centric service design (06.03.20, p.11, line 23-24). The excellent people
want to work in more agile and high-tech oriented organisations like start-ups (Participant 3,
06.03.20, p.12, line 6-8). This shows again the urgency of building up more agile and autonomous
subunits aligned with a vision that attracts the excellent people all around the world to work for
BMW and its vision for the individual mobility of the future. Additionally, Prof. Dr. Mark Kuhn
adds that the transformation will not be achieved by simply hiring new people. He argues that

significant internal personnel development and qualification measures are required (25.02.20,
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p.10, line 7-8). He sees that the demand for software developers will rise and the demand for
classic engineers will decrease at an OEM like BMW (25.02.20, p.10, line 1-3). This will be a
clear task of the visionary. He has to identify internal and external talent, acquire it for his vision-
related projects and allocate it in a way that all relevant talents from hardware to service creation

are present.

As a result, it can be said that BMW needs a visionary that can significantly develop the
exploration of his or her autonomous driving vision for BMW. The corporate commitment and
the required talent development are dimensions which need to be pushed by the leader. The
experts emphasize that this leader needs enough decision-making power and the organisational
influence to do that. The development and communication of a clear vision regarding the
exploration of the disruptive technology of autonomous driving are highly required to align the
overall organisation. Today’s strategy and commitment of BMW regarding autonomous driving
are, according to the experts, insufficient. The coming change will have a much bigger impact
than today’s senior management expects. No expert has identified a visionary at BMW who can
push the organisation towards the described future. However, a visionary as a core leader at
BMW, the future disruptive impact of autonomous driving appropriate commitment of resource
and internal knowledge and external recruiting management are the key aspects of the senior
management to enable the exploration of a business model with autonomous driving as the core

technology base.

4.4.3 Key enabling organisational structures for exploration

The next layer of the key conditions is the organisational structure of an exploring business unit.
The first aspect of the experts is the fact that autonomous driving requires a greenfield approach.
The exploration of this disruptive technology requires a structure which is autonomous from other
exploiting initiatives in the parent company. Dr. Christoph Steiger argues that this kind of
innovation has such far-reaching implications that it cannot simply be integrated into the
exploiting product development planning (09.04.20, p.15, line 12-14). It needs a sufficient
autonomy to ensure that the technology is understood and used for a new business model since
autonomous driving will change the perception of individual mobility especially in urban regions
(Christoph Steiger, 09.04.20, p.15, line 12-14). Prof. Dr. Mark Kuhn confirms that the
autonomous and complete rethinking without any biased management layers can help to find real
innovation in the new landscape of the technology. He argues that Tesla is a role model in that
context (Mark Kuhn. 25.02.20, p.16, line 7-10). They have completely redesigned how a car’s
software architecture and interior design should look like. Exactly this unbiased and autonomous
perspective on the coming disruptive technology is required (Mark Kuhn. 25.02.20, p.15, line 19-
22). The question is now which organisational design can enable this greenfield thinking and

development.
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According to the experts, two ways are possible. The first approach is the one with the highest
autonomy of the exploring business unit. BMW could establish a completely new legal entity with
a new branding. Nicolas Kesselmeier would prefer this version. He argues that this new company
could be founded in cooperation with key suppliers or other OEMs like Daimler’?. Dr. Christoph
Steiger confirms that the approach of a spin-off can be suitable for the development of disruptive
innovation which might cannibalize the own parent’s company (09.04.20, p.16, line 5-11). He
also outlines that this new company would have a completely new brand with new attributes
(Christoph Steiger, 09.04.20, p.16, line 5-11). However, he argues that the second version, to
establish an integrated exploring business unit within the parent company, might be more suitable
for the set-up of the technological requirements of autonomous driving (Christoph Steiger,
09.04.20, p.16, line 11-14). He describes that at the beginning of the exploration process, the
newly established business unit requires a high autonomy from the rest of the parent company
(Christoph Steiger, 09.04.20, p.16, line 11-14). However, if the exploration achieves later stages
where the discussion is mainly focused on the execution and resource planning, he proposes that
reintegration in the company has to be executed (Christoph Steiger, 09.04.20, p.16, line 11-14).
Participant 2 confirms this approach”. This expresses the importance of the knowledge transfer
between an exploring business unit and the overall company’*. Participant 8 argues that an
exploring business unit should be understood as a node in a network of internal and external
ecosystem partners: “On the one hand, it is open to the outside world and not directly OEM-
bound. On the other hand, we also know the internal development processes and the interfaces
and the corresponding networks to connect what we do well with the exploring business unit as
well. I think that is essential” (01.04.20, p.18, line 19-24). Concretely, he gives a best practice
from BMW. The M-GmbH, the tuning business unit of BMW, is capable of exploiting existing
resources and competencies of BMW as well as exploring new opportunities to enhance the
engine performance of BMW cars. He limits that the example is focused on hardware
development, but that the underlying structure would also be suitable for the extensive
development of autonomous driving (Participant 8, 01.04.20, p.19, line 18-24). In this context,
BMW’s autonomous driving campus might be a suitable structure for the development of the
technology and the related business model. However, the experts do not have deep insights about
whether the autonomy of the campus is high and whether they already consider business model

innovation interlinked with the technological development of autonomous driving. Nevertheless,

72 “One could create a new brand together with another OEM or a supplier, through which they could then
market the new automotive solutions”, Nicolas Kesselmeier, 12.03.20, p.16, line 15-17.

73 “Yes, you need independent divisions to deal with it and then be brought back to the whole company, as
it then takes up so much momentum that it affects the whole company, but you don't have to found a new
company for it”, Participant 2, 26.02.20, p.17, line 7-12.

74 “The question is always how to get the knowledge transfer to the mothership going”, Christoph Steiger,
09.04.20, p.16, line 1-2.
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BMW already has an exploring business unit which can be used for the proposed greenfield
innovation approach for autonomous driving. Participant 4 adds that although autonomy is
elementary, regular reporting, which checks whether the exploring business unit is still pursuing
the management's vision, is essential to not explore wrong directions (12.03.20, p.14, line 2-5).
Again, it is observable that leadership is a key enabler for a successful exploration. The visionary

should be the responsible person for the business unit to ensure sufficient commitment.

Participant 8 summarizes that an integrated exploring business unit is in the context of the five
key value drivers the correct approach’®. The majority of the experts recommend this integrated
structure to ensure the usage of internal capabilities. However, BMW needs to find a balance
between the degree of autonomy and the integration of internal resources. Hence, Dr. Christoph
Steiger proposes that especially at the beginning of the innovation path a very high level of
autonomy is required while at the end of the path a higher integration of the parent company
should be done. Besides the internal network of the exploring business unit, it also needs to
explore innovative players in the external ecosystem of BMW. In this context, two experts
mention the venture capital fund as a vehicle to explore and integrate external knowledge in the
exploring unit. Nicolas Kesselmeier, for instance, explains that his company Hella already has
established such structures: “We as Hella have a Hella Incubator System and offer Hella Ventures.
We buy companies but also offer smaller companies the opportunity to grow with us, on our
business premises” (12.03.20, p.12, line 1-4). Participant 7 confirms that this might be a tool to
gain competencies in new autonomous driving-related fields (26.03.20, p.16-17, line 26 p.16 -
line 2 p.17). BMW has the venture capital fund “iVentures”. However, today’s portfolio is broadly
diversified and not only focused on autonomous driving (BMW iVentures, 2020). It might be
useful to commit investment budget for single autonomous driving-related acquisitions by the
exploring business unit. The following chapter will show that not only acquisitions are a tool to
bring external knowledge into the exploring business unit. Tight innovation cooperations with

new partners are also useable to explore external capabilities.

The analysis shows that BMW needs to establish an exploring business unit which perceives
autonomous driving as an innovation that requires greenfield thinking. The experts’ voices fit the
model of Kauppila (2010) who describes that an exploration maximizing business unit should be
understood as a node in a network of internal and external collaborators As the business model
innovation implications show, this unit needs not only to develop the autonomous driving levels
but to develop a business model around it. Otherwise, BMW will face disruption in the future.

BMW’s approaches of the autonomous driving campus and the iVentures fund can be used for

75« think in the context of our discussion this is still the right approach because we want to bring software,
hardware and service together and then you have to be more open and broader, then this is the right way”,
Participant 8, 01.04.20, p.19, line 11-15.
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this approach. However, key success factors are a high autonomy, well-working internal
knowledge transfers and the commitment to see the autonomous driving from a disruptive
innovation perspective. Autonomous driving requires a new business model to achieve long-term

viability. This has to be the key belief of the exploring business unit.

4.44 Key principles of explorative collaboration for BMW
After chapter 4.4.3 has described that BMW needs to establish an autonomous driving exploring
business unit, perceived as the key node of a network containing external and internal ecosystem

partners, the last question is how this exploring business unit should collaborate.

The experts have confirmed that the external network is a key enabler for innovation development.
Hence, open innovation concepts need to be discussed. In general, the experts have the opinion
that Level 4 or 5 autonomous driving is such a complex and far-reaching technology that it can
only be developed by a whole ecosystem with heterogeneous competencies. The open innovation
concept described in the literature review is for Participant 8 obligatory. It is simply impossible
to develop the technology on its own (Participant 8, 01.04.20, p.18, line 1-3). The experts mention
multiple collaboration partners that are required. Dr. Christoph Steiger argues that boundaries
between BMW and other OEMs will more and more disappear (09.04.20, p.12, line 11-16). He
bases this thesis on the fact that enormous research & development and knowledge resources are
required. Again, he mentions Apple and Google as role models which have an extensive
innovation ecosystem where Apple or Google acts as a node in the network which assembles
relevant technologies to launch innovative services and products (Christoph Steiger, 09.04.20,
p-10, line 2-6). Participant 8 and Prof. Dr. Mark Kuhn add that the collaboration with the public
sector will be even more relevant to enable a sustainable and modern urban mobility (Mark Kuhn,
p.4, line 2-5; Participant 8, 01.04.20, p.5, line 22-23). The infrastructure is a key enabler for
autonomous driving business models. Hence, Participant 2 sees the urgency to integrate
infrastructure suppliers in the collaboration (26.02.20, p. 13, line 12-17). Participant 3 concretizes
this and argues that telecommunication companies like the German Telekom with their 5G
broadband technology are new key innovation partners of BMW (06.03.20, p. 3, line 11-14).
Nicolas Kesselmeier demands that suppliers should be more and more perceived as innovation
partners and not only component suppliers. They have the potential to develop highly specialized
competencies, which BMW, as the ecosystem orchestrator, cannot develop on its own (Nicolas
Kesselmeier, 12.03.20, p.17, line 22-24). The opinions of the experts show that BMW’s exploring
business unit needs to be able to orchestrate multiple collaborators from different backgrounds
since autonomous driving affects multiple dimensions of the infrastructure and the design of the
car. The exploring business unit should already adapt the orchestrator competency from the
proposed future value chain. It needs to be able to set up collaboration structures that enable the

unit to explore multiple ecosystem competencies. In order to achieve that, Participant 8 sees the
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requirement of knowledge sharing within the overall ecosystem’®. He outlines that the exploring
business unit as the key node in the network needs to be the trust enabler in the ecosystem. To
build up this trust, Nicolas Kesselmeier proposes to create clear non-disclosure agreement (NDA)
processes and open test field approaches where all partners can collaborate in a trusted
environment (12.03.20, p.15, line 11; 12.03.20, p.15-16, line 26 p.15 - line 3 p.16). This aspect is
not further discussed by the experts. However, the exploring business unit needs to build up a
collaboration framework which implies data integrity and expresses trust to all open innovation

partners.

The last aspect is how the people of the unit should collaborate. As chapter 4.2 has shown, BMW’s
today’s linear innovation process is not aligned with the new technology. This can be achieved
by a more agile development approach (Participant 6, 13.03.20, p.13, line 1-3). Scrum or design
thinking are concepts that ensure sufficient flexibility and creativity in the unit to react to new
insights and developments. Participant 8 reinforces the importance of customer-centricity and
faster decision-making. This exploring business unit needs to base on rapid testing and continuous
learning in collaboration with the internal and external ecosystem (01.04.20, p.16, line 22-26).
The collaboration model of the exploring business unit strongly correlates with the new value
chain model of BMW in times of autonomous driving vehicles. Hence, the unit should be based
on the five value drivers to ensure from the start that all relevant fields are discussed, and
ecosystem partners are included in each value driver dimension. Furthermore, agile collaboration
modes need to be established across the five value drivers to ensure consistency and dynamic in
the development of the new business model of BMW in times of autonomous driving. Again,
visionary leadership is required to align all employees and ecosystem partners. The leader and his

or her vision is the key alignment tool for this.

76 “ believe that here Open Innovation also means that I open myself up to other companies and I reveal
things. In return, however, I also receive information and, of course, compensation, which can also result
in added value. If an ecosystem exists in which all members believe, then it can work. Trust plays an
enormous role”, Participant 8, 01.04.20, p.18, line 7-13.
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4.4.5 All organisational conditions for the successful exploration

The overall analysis of chapter 4.4 has shown that the literature-based organisational conditions
of establishing an explorative business unit (based on cross-functionality and free-thinking), open
innovation approach aligned with the quadruple helix system and, finally, a high corporate
commitment to autonomous driving and the related future business model as well as a sufficient
level of autonomy are key elements to enhance successful exploration. The experts have divided
the conditions into three key layers. The first one is the role of senior management. The key
enabler is one responsible visionary in the senior management which needs to be equipped with
sufficient overall corporate commitment of resources, power and time. To enable such an
exploring business unit, BMW needs to push recruiting and internal knowledge development
forward. The clear vision of future mobility is, in this context, the factor to attract talent and to
align the organisation. The visionary is the responsible agent for the success of the exploring
business unit, which should be an autonomous one integrated into the existing parent company.
The balance between a sufficient autonomy to ensure a greenfield approach and the usage of
existing competencies in the exploiting parts of the firm is a key success factor. An integrated
venture capital budget can help to integrate quickly new and highly valuable knowledge from
innovative start-ups in the BMW ecosystem. This ecosystem needs to be deeply integrated into
the innovation process since the challenges of developing the proposed innovation (incl. the high-
end technology and the described business model) are very heterogeneous and ambiguous. Only
a diversified portfolio of development partners can enable this kind of disruptive innovation.
Hence, the Innovator’s Dilemma of BMW is only solvable if BMW’s exploring business unit is
capable of managing a diversified ecosystem and integrating different knowledge segments in
one solution. The key to that is the establishment of trustful and secure collaboration forms with
the external ecosystem. Since the development of the technology is highly uncertain, the unit has
to be agile and dynamic in the collaboration form. Linear and long innovation processes are not
suitable anymore. The focus should lie on quick experimentation and agile collaboration forms to
ensure the required creativity in the process. The five key value drivers should already be reflected
in this business unit. Today’s structure of BMW can be used for that. The autonomous driving
campus and the iVentures fund are structures that might be similar to the proposed ones by the
experts. BMW’s strength of orchestrating multiple suppliers is one that can be used as a future
competitive advantage. It is a key capability to enable the role of the new unit as a key node in an
external and internal autonomous driving network. The following figure summarizes all

mentioned and discussed conditions and related arguments:
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Figure 40 - Enabling conditions for organisational exploration.
4.5 Concluding interpretation of the results

The conducted findings analysis targeted to find answers to the key lead questions of the

dissertation:

(A) Does the BMW Group face the typical Innovator’s Dilemma in regard of autonomous
driving technology?

(B) How could Business Model Innovation help BMW to solve the Innovator’s Dilemma in the
future?

(C) Which organisational conditions need to be established today to enable this kind of
Business Model Innovation and the development of the autonomous driving technology?

To achieve this, the ten conducted interviews from the predefined expert panel and the secondary
data source from the Capgemini Research Institute have been analysed with the help of a
combination of deductive and inductive thematic analysis. The conducted literature review has
helped to give the first guiding frameworks and dimensions to frame the explorative research
approach of this dissertation. Theses deductive aspects of the research have been verified by the
analysis of the experts’ opinions. Additionally, their statements have been categorized and

mapped in a way that new categories and aspects could be derived. This reflects the inductive part
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of the analysis. Together, both approaches have to find appropriate answers to the research
questions. Schoemaker et al.’s dynamic capability framework to manage an environment highly

influenced by the VUCA dimensions has guided the answering of the lead questions.

The first lead question deals with sensing the change (Schoemaker et al., 2018). The autonomous
driving levels of 4 and 5 are highly disruptive for BMW since it triggers a strong technology push
as well as a market pull through new competitors, changing customer preferences and a decreasing
relevance of today’s brand value and hardware creation of BMW in the future. Additionally,
through misaligned management beliefs and capabilities, BMW will not be able to adopt the new
technology and related business model implications. Hence, the three main dimensions of the
Innovator’s Dilemma market push, technology pull, and internal misalignment of structures,
assets and management approaches can be confirmed. Therefore, the lead question of whether
BMW faces the Innovator’s Dilemma in times of high-level autonomous driving can be answered
with “Yes”. BMW’s structure and competencies are not aligned with the coming technology
pushes and market pull. According to the experts, the sensed change can be highly disruptive not

only for BMW but also for all German OEMs.

Based on the sensed change, the question is how the change can be used as an opportunity. In
Schoemaker et al.’s framework, this part is defined as seizing the opportunity (Schoemaker et al.,
2018). The key finding of this part is to which extent business model innovation is required to
achieve viability of BMW even in times of potential disruption by autonomous driving. The
extensive literature review of the research field business model innovation has resulted in the fact
that business model innovation is a key tool to enable the access of customers to ground-breaking
technologies. In this context, four key dimensions of a business model have been identified:
Business model narrative, value proposition, value chain and the profit mechanism to capture a
part of the value. Based on the experts’ opinions, all four predefined business model dimensions
will change significantly. Gassmann et al. define that business model innovation is required when
two or more dimensions have to change (Gassmann et al., 2014). Therefore, BMW will need to
innovate the business model level to achieve alignment between the company and the future
technology landscape. BMW needs to remind itself that the corporate DNA is to enhance dynamic
premium mobility through innovation and leading technology. The value proposition will be
based on new customer gains and pains from technology. Autonomous driving promises to enable
a more comfortable, time- and cost-efficient mobility for a customer field in the urban regions
which is digital affine as well as sporty and equipped with a higher than average income. To serve
these customers, BMW needs to redefine its brand towards a lifestyle brand which offers a digital
enhanced premium mobility experience. Digital services, a well-designed interior combined with
innovative ways of Human2Machine interaction and a sufficient level of individualisation are the

new offerings that express premium mobility in the future.
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To enable that, BMW needs to construct a value chain that contains five key value drivers:
Hardware, software, data, content and service creation. Only these five together will enable future
premium mobility for BMW customers. The trend of establishing platform business structures
plays a key role of enabling the new value drivers for BMW since the complexity of the new
requirements rise exponentially and only an ecosystem of providers can ensure the value creation
in all parts. Especially the areas of service and content need to be understood as a platform where
BMW facilitates the interaction between producers of services and content with the users of the
BMW mobility service. BMW needs to build a whole service and content ecosystem around the
core mobility service. However, BMW needs to develop its core competencies in the dimensions
of hardware, software and data creation to enable the new value of the business model: Self-
driving vehicles which bring the user securely from A to B. BMW will need a deep integration of
suppliers in all of the five layers. Therefore, BMW has to be capable of managing a very complex
ecosystem of different partners. Today’s silo thinking is inappropriate for a new landscape where
customer preferences and technological requirements will change fast. Hence, a more customer
and key processes centric organisation are required. The new value chain will be much more

focused on maximizing the responsiveness and less on minimizing the cost structure.

Finally, through subscription models (standard to premium packages) a part of the produced value
will be captured by BMW. Autonomous driving vehicles will change the consumer perception of
individual mobility and promise to reduce the cost structure per journey. Other revenue streams
like participating at the revenues from third parties if services and content will be sold through
the BMW mobility platform need to be additionally considered. Today, this is also the case where
BMW and other OEMs can establish additional revenue sources around the core product car (e.g.
maintenance or financing the purchase of the car). The interpretation of the findings shows that
business model innovation can help BMW to achieve long-term viability. However, it requires a
significant transformation of the current state. All aspects of the business model need to be

realigned with the new technological landscape.

Exactly this part is represented by the last lead question. In Schoemaker et al.’s framework, the
last step is all about transforming the organisation (Schoemaker et al., 2018). It clarifies which
organisational conditions are required to enable an exploration of business model innovation like
the one described above. The literature mainly argues that an exploration business unit with high
autonomy and corporate commitment and an open innovation approach is required to use new
opportunities. Based on the data set, three key layers can be derived. The first one is a visionary
in the senior management that has the organisational power to commit a sufficient level of time,
knowledge and money in the exploration of the technology and the related business model. In
BMW’s case, the senior management needs to push the recruitment and internal employee

development management towards the requirements of the future business model. For all these
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approaches a clear vision is required. This is the key criteria to align the organisation and external
partners. The second layer is the organisational structure of the exploration. The experts argue
that a greenfield innovation approach is required which needs to be enabled by an autonomous
business unit. It is focused on the autonomous driving technology and the related business model
innovation. Especially at the beginning of the development, high autonomy is required. However,
internal competencies should be exploited. The exploring business unit should be understood as
the key node in a network containing internal and external partners. Therefore, open innovation
is a key concept of collaboration within the unit. New partners from the parent company or the
external ecosystem need to be directly integrated into the exploration process. This exploration
process is organized similarly to today’s software development ideas. An iterative and agile
collaboration of a cross-divisional team is required to ensure a sufficient level of flexibility. BMW
already has an open innovation approach and organisational structures like the autonomous
driving campus that wants to enhance the exploration of autonomous driving. These can be used
as initial organisational set-ups. However, BMW should use the derived factors and validate

whether all conditions are implemented in existing structures and approaches.

As aresult, all lead questions were sufficiently answered. The ten interviewed experts have been
all relevant for the lead questions since all of them have a strong relation to BMW or the overall
German automotive industry. The heterogeneity of the experts helped to identify conflicts and
consent within the panel group. In general, many dimensions, deductively identified in the
literature, have been confirmed by the experts. However, the reviewed literature lacks in
delivering a clear case study research which applies all three steps analysed in this dissertation.
Hence, the outcomes of the dissertation can fill a gap in the literature. In this context, it needs to
be said that the three-steps of the analysis are all interrelated. The causes of BMW’s Innovator’s
Dilemma are, simultaneously, dimensions that need to be renewed in a future business model.
The future value chain set-up of BMW has elements which are relevant for the explorative
business unit. An open ecosystem approach enhanced by agility and new competencies in all five
value drivers is also required in the exploring business unit. The structured approach starting with
understanding the change over seizing the new opportunity through business model innovation
towards transforming today’s organisation helps organisations like BMW to manage coming

technological disruption in a systematic way.

A key starting point for BMW will be to define a clear vision of how individual mobility of BMW
in times of Level 5 autonomous driving should look like. The developed future business model
can be used as a target state for the explorative business unit. BMW’s senior management should
review the current set-up of the autonomous driving campus if the described organisational
conditions are fulfilled. If all of them are given, BMW can start to develop autonomous driving

use cases and, simultaneously, the related business model innovation aspects. Disruptive
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innovation is only possible if a disruptive technology is accessible for users through an aligned
business model. The analysis shows that the current autonomous driving strategy of BMW might
not be suitable. Hence, BMW should start again with the sensing of change since this analysis
implies that disruptive change will occur and that this requires a significant shift in the perception
of individual mobility and the internal set-up of BMW’s structures and competencies. BMW,
similar to companies like IBM, need to be capable of transforming the company from a hardware
manufacturer towards a premium service provider. The Apple strategy of combining high-quality
hardware with software and services might be a strategy that could fit BMW’s set-up. However,
autonomous driving will shift individual mobility from ownership to a shared concept where the
customer will be a member of BMW and not only a client. Hence, the analysis proposes that

BMW needs to see itself as a digital enhanced premium mobility provider.

All in all, the senior management should start today with perceiving autonomous driving as it is:
Without any business model innovation enabled by organisational exploration, autonomous
driving will cause a technological disruption that will dramatically affect the future relevance of

BMW.
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5  Concluding Thoughts

5.1 Implications in terms of the research questions

As previously discussed, within the interpretative conclusions of the findings, the results suggest
clear answers to the three interrelated lead questions on how autonomous driving will impact

BMW'’s future business model.

The insights gained from the heterogeneous expert panel show that high-end autonomous driving
will cause an Innovator’s Dilemma for BMW since its internal structure is misaligned to this
oncoming technological breakthrough. A newly emerging market threatens to draw sales to new
competitors better aligned to customer preferences. BMW will face the threat of losing today’s
market relevance since new core competencies and forms of collaboration are required for BMW

to thrive in a world of autonomous driving.

The key to solving the Innovator’s Dilemma will be innovation on a business model level. The
historical DNA of BMW — to enable sporty and comfortable mobility through innovation and
cutting-edge technology — needs to be reenergised. The new value proposition of delivering a
digital enhanced premium mobility experience implies the shift from a car manufacturer towards
a mobility experience provider. It can be enabled by the five value drivers of hardware, software,
data, content and service creation. These drivers need to be delivered using a completely new set
of competencies and structures which are more customer-centric and agile. The orchestration of
the overall mobility ecosystem will be a key competence of BMW in the future. BMW needs to
be perceived as a premium mobility experience platform — rather than just a car manufacturer.
Among others, this can be reflected in the value capturing mechanism of a subscription model. It
is a typical revenue model of today’s leading platform companies like Apple, Amazon or
Microsoft. Subscription fosters the impression that a renewed BMW brand identity will be more
lifestyle focused than engineering oriented. Hence, the degree of joy of driving will be defined by
the mobility experience of the customer and the possibility to use the time spent in the car the

way the customer wants.

BMW needs to start today with the exploration of the developed business model innovation fields
to ensure its relevance in the future. BMW’s existing structures like the autonomous driving
campus und the venture capital fund iVentures need to be aligned with the discussed
organisational conditions that are key to successful organisational exploration. A visionary figure
in senior management, with a clear vision of the future mobility, is an important element for the
success of the exploration. Autonomy, corporate commitment and an agile collaboration approach

are further criteria for the successful creation of business model innovation. Additionally, external
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partners need to be directly integrated into the development processes. BMW might not be able

to manage the technological complexity of the topic on its own.

The analysis shows that the three questions guiding the research are interrelated and needs to be
considered together. The gap in the literature was that the concepts of (i) the Innovator’s Dilemma,
(i1) business model innovation and (iii) organisational exploration of new opportunities were not
analysed in one context. Most of the models in these three dimensions derived from the literature
review were validated by the experts’ opinions. However, additional aspects of the concrete case

of BMW were identified and, hence, have complemented the reviewed literature.

5.2 Limitations of the research

This research was conducted over 14-15 weeks. This time constraint led to a limited number of
interviews. Additionally, the COVID-19 crisis negatively impacted the data collection process.
This external constraint was difficult to manage in advance. However, it would be recommended
to schedule more interviews in advance of the research period to accommodate for such risks. The
author was still able to conduct ten valuable interviews with relevant experts. The strategy of
including multiple stakeholders was aimed at reducing bias and to identify controversies. It
ensured that different perspectives were discussed and weighed. The significance of the research
could have been improved by interviewing more BMW employees directly involved with
autonomous driving. This could have provided even deeper insights into BMW’s current
autonomous driving strategy and the design of the autonomous driving campus. Furthermore, the
panel group contained only German experts. It would have been valuable for the research to
integrate international experts from, for instance, new Chinese or American automotive players
like Tesla, Byton or Google Waymo. BMW is a global automotive player and, hence, needs to
consider international perspectives on a case setting. However, access to these experts was limited

not least due to COVID-19.

Nevertheless, the density of opinions on the different key questions leads to the impression that a
sufficient level of saturation was achieved. All interviewed experts had a clear opinion on the
different building blocks of the research. The amount of mutually exclusive codes and themes
derived from the data set show that a sufficient base of relevant knowledge was developed by the

research method.
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5.3 Recommendations for practice and future research

In general, the research needs to be seen as an initial platform for further research and practical
developments. In terms of practical developments, it would be interesting to test the innovation
readiness of BMW based on these findings. The insights can be used as a basis for strategic
discussions within BMW. The research provides a holistic and strategic overview of the possible
impacts of Level 4 and higher autonomous driving on the business model of BMW in the future.
Hence, it can be the foundation for the derivation of strategic project initiatives within the

company.

Furthermore, many experts suggested that the case setting of BMW is similar for other premium
OEMs. Hence, the framework might be used to assess the long-term viability of other OEMs in
times of autonomous driving as well. Especially the German companies like Mercedes Benz, Audi
and Porsche will face similar challenges. They all have to rethink how they can achieve the
business model transformation from producing and selling cars towards Mobility-as a-Service.
Many of the arguments for BMW might apply to other brands as well. The practical value of the
research can also be extended. In a business world of VUCA, more and more companies will face
technological disruption as the example of Nokia or Kodak showed. Therefore, the three-step
framework of firstly sensing the future change with the help of the derived Innovator’s Dilemma
model, seizing the opportunity through mapping business model innovation dimensions and,
lastly, transforming the existing company through conditions that enhance organisational
exploration can be helpful for multiple industries. The initial industries would be mobility-related
ones like aviation. However, in today’s world, many heterogeneous industries face technological

disruption. Hence, the framework could be considered even for non-mobility related industries.

Additionally, the dissertation is also a platform for further research in the field of business model
innovation in times of technological disruption. The initial field would be the validation of the
different models and frameworks. The used research design in this dissertation focused on
developing the models. Hence, their validation for BMW and other premium OEMs requires a
completely different research approach with a different panel group. For instance, to validate the
model for BMW more executives from related business units of BMW and, in the best case, parts

of the senior management need to be interviewed.

The validation of the models is not the only additional research field. The holistic models and
frameworks enable further in-depth research in multiple aspects. For instance, the hypothesis that
short-term earnings expectations have a direct impact on the willingness to innovate in the long-
term could be analysed by a quantitative comparison of different company performances. Another

example would be the question of how BMW could close the talent gap within its ranks. This
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research suggests that completely new competencies (correlating with the five value drivers) are
required and that BMW faces the issue that, even today, they are not able to hire the new required
talent portfolio. Another alternative would be the research on how the open ecosystem in the
future value chain of BMW should concretely be managed. A modern supply chain management
needs to be designed. A further example would be quantitative research regarding the in-depth
understanding of the future target group, including the multiple jobs of the new service, of BMW.

The value proposition canvas could be used as a framework.

These examples show that this research is a platform for multiple further topics in the areas of
management. Other related research fields are psychology (the psychologic aspects of building
up customer trust regarding the usage of self-driving vehicles), software engineering (solving
concrete problems of the autonomous driving use case development) or legal aspects (who is
liable for accidents of the autonomous vehicle). All these examples show that the thriving
technology has an impact on a wide range of research fields. This research can be seen as an initial

platform for many of them.
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5.4 Final conclusion and reflections

The analysis of the three interrelated lead questions shows that potentially disruptive technologies
need to be managed today to ensure viability tomorrow. It also shows that disruption requires not
only the adoption of the technical requirements but also a shift in the perception of how a company
will do business in the future. The iPhone was so disruptive because it was able to combine new
technologies with smart business models, like the App Store, enabling customers to access the
new, ground-breaking technology. This is exactly what BMW needs to understand. The expert
panel has confirmed that autonomous driving will change how premium mobility is perceived. If
BMW does not acknowledge this fact and is not willing to build up a new business model,
disruption will occur, and BMW will serve as another example of Christensen’s Innovator’s
Dilemma. The research also shows that this destiny might not only affect BMW but also the
overall German automotive segment as the key industry of the national economy. The research
emphasizes again how important it is to achieve a balance between exploiting existing markets
and exploring new future opportunities in one company. The impression, based on the conducted
interviews, is that BMW mainly focuses on the short-term exploitation of existing markets and
are not equally committed to exploring future opportunities. Autonomous driving can be a future
opportunity for all stakeholders of BMW if the company now shows a willingness to rethink a
former successful business model and commits itself more towards organisational exploration.
They need to rethink its role in the future individual mobility game and this research helps BMW

to find answers to the strategic questions:

“What is the role of an OEM in this future game? What does the
chessboard look like? Which figures are on it? And who is the king and

the queen and who are the pawns?"

— Dr. Christoph Steiger.

(09.04.20, p.17-18, line 25 p.17 - line 2 p.18)

124



References

Amit, R. and Zott, C. (2012) ‘Creating Value Through Business Model Innovation’. MIT Sloan
Management Review, 53(3), pp. 41-49.

Apte, U.M. and Davis, M.M. (2019) ‘Sharing Economy Services: Business Model Generation’.
California Management Review, 61(2), pp. 104—-131. DOI: 10.1177/0008125619826025.

Arend, R.J. (2013) ‘The Business Model: Present and Future—beyond a Skeumorph’. Strategic
Organization, 11(4), pp. 390-402. DOI: 10.1177/1476127013499636.

Audi AG. (2019) Audi — Annual Report 2018. Ingolstadt: Audi AG Available at:
https://www.audi.com/en/company/investor-relations/reports-and-key-figures/annual-

reports.html.

Baert, P. (2004) ‘Pragmatism as a Philosophy of the Social Sciences’. European Journal of

Social Theory, 7(3), pp. 355-369. DOIL: 10.1177/1368431004044198.

Bessant, J.R. and Tidd, J. (2015) Innovation and Entrepreneurship. 3rd Edition. Hoboken, New
Jersey: Wiley.

Biloshapka, V. and Osiyevskyy, O. (2018) ‘Value Creation Mechanisms of Business Models:
Proposition, Targeting, Appropriation, and Delivery’. The International Journal of

Entrepreneurship and Innovation, 19(3), pp. 166-176. DOI: 10.1177/1465750318782774.

BMW. (2020a) BMW - Investor Presentation 2020. Munich: BMW Available at:
https://www.bmwgroup.com/content/dam/grpw/websites/bmwgroup com/ir/downloads/e

n/2020/Investor_Presentation/BMW _Investor Presentation 2020.pdf.

BMW. (2020b) Company Presentation. Available at:
https://www.bmwgroup.com:443/content/grpw/websites/bmwgroup com/en/company.ht

ml (Accessed: 29 April 2020).

BMW. (2020c) The Circuitous History of the BMW Name and Its Rise to a Global Brand |
BMW.com. Available at: https://www.bmw.com/en/automotive-life/BMW-name-

meaning-and-history.html (Accessed: 29 April 2020).

BMW. (20192) BMW — Annual Report 2018. Munich: BMW Available at:
https://www.bmwgroup.com/content/dam/grpw/websites/bmwgroup com/ir/downloads/e

n/2019/gb/BMW-GB18_en_Finanzbericht 190315 ONLINE.pdf.

125



BMW. (2019b) BMW Ireland. Available at:
https://www.bmw.ie/en/index.html?bmw=grp:BMWcom:header:nsc-flyout.html
(Accessed: 20 December 2019).

BMW. (2016) BMW GROUP TECHNOLOGY WORKSHOPS AUTOMATED DRIVING-
DIGITALIZATION MOBILITY SERVICES. Munich: BMW.

BMW iVentures. (2020) Portfolio. BMW iVentures. Available at:
https://www.bmwiventures.com/portfolio-3 (Accessed: 2 May 2020).

Bock, A.J. and George, G. (2018) The Business Model Book. Harlow: Pearson Education UK.

Bogers, M. et al. (2019) ‘Strategic Management of Open Innovation: A Dynamic Capabilities
Perspective’. California Management Review, 62(1), pp. 77-94. DOI:
10.1177/0008125619885150.

Bohnsack, R. and Pinkse, J. (2017) ‘Value Propositions for Disruptive Technologies:
RECONFIGURATION TACTICS IN THE CASE OF ELECTRIC VEHICLES".
California Management Review, 59(4), pp. 79-96. DOI: 10.1177/0008125617717711.

Bonnefon, J.-F., Shariff, A. and Rahwan, I. (2016) ‘The Social Dilemma of Autonomous
Vehicle’. Science, 352(6293), pp. 1573—-1576. DOI: 10.1126/science.aaf2654.

Bower, J.L. and Christensen, C.M. (1995) ‘Disruptive Technologies: Catching the Wave’.
Harvard Business Review, (January—February 1995), 1 January. Available at:
https://hbr.org/1995/01/disruptive-technologies-catching-the-wave (Accessed: 9 February
2020).

Boyatzis, R.E. (1998) Transforming Qualitative Information: Thematic Analysis and Code
Development. first printing. Thousand Oaks, CA: SAGE Publications, Inc.

Bratzel, S. (2019) ‘Automotive INNOVATIONS 2016-2019’. Center of Automotive
Management, p. 4.

Braun, V. and Clarke, V. (2006) ‘Using Thematic Analysis in Psychology’. Qualitative
Research in Psychology, 3(2), pp. 77-101. DOI:
http://dx.doi.org/10.1191/1478088706qp0630a.

Burrell, G. and Morgan, G. (1979) Sociological Paradigms and Organisational Analysis. 1st

Edition. London: Heinemann Educational Books.

126



Chandy, R.K. and Tellis, G.J. (1998) ‘Organizing for Radical Product Innovation: The
Overlooked Role of Willingness to Cannibalize’. Journal of Marketing Research, 35(4),
pp. 474-487. DOI: 10.2307/3152166.

Chandy, R.K. and Tellis, G.J. (2000) ‘The Incumbent’s Curse? Incumbency, Size, and Radical
Product Innovation’. Journal of Marketing, 64(3), pp. 1-17.

Channon, D.F. (2006) ‘Strategic Groups’. In The Blackwell Encyclopaedia of Management —
Strategic Management. Malden: Blackwell Publishing Ltd, p. 437.

Chesbrough, H. and Bogers, M. (2014) Explicating Open Innovation: Clarifying an Emerging
Paradigm for Understanding Innovation. Oxford University Press Available at:
https://www.oxfordscholarship.com/view/10.1093/acprof:0s0/9780199682461.001.0001/
acprof-9780199682461-chapter-1 (Accessed: 5 March 2020).

Chesbrough, H. and Rosenbloom, R. (2002) ‘The Role of the Business Model in Capturing
Value from Innovation: Evidence from Xerox Corporation’s Technology Spin-off

Companies’. Industrial and Corporate Change, 11(3), pp. 529-555.

Chesbrough, H.W. (2006) Open Innovation: The New Imperative for Creating and Profiting

from Technology. first trade paper. Boston, Mass: Harvard Business Review Press.

Childress, S. et al. (2015) ‘Using an Activity-Based Model to Explore the Potential Impacts of
Automated Vehicles’. Journal of the Transportation Research Board, 2493, pp. 99-106.
DOI: 10.3141/2493-11.

Choudary, S.P. (2015) Platform Scale — How a New Breed of Startups Is Building Large
Empires with Minimum Investment. 1st Edition. Platform Thinking Labs Pte. Ltd.

Christensen, C.M. et al. (2016) ‘Know Your Customers’ “Jobs to Be Done”’. Harvard Business

Review, 94(9), pp. 54—60.

Christensen, C.M. (2015) The Innovator’s Dilemma: When New Technologies Cause Great

Firms to Fail. Harvard Business Review Press.

Christensen, C.M. and Raynor, M.E. (2013) The Innovator’s Solution: Creating and Sustaining
Successful Growth. revised. revised. Boston, Massachusetts: Harvard Business Review

Press.

Christensen, C.M., Raynor, M.E. and McDonald, R. (2015) ‘What Is Disruptive Innovation?’
Harvard Business Review, (December 2015), 1 December. Available at:

https://hbr.org/2015/12/what-is-disruptive-innovation (Accessed: 7 February 2020).

127



Cohen, B. and Kietzmann, J. (2014) ‘Ride On! Mobility Business Models for the Sharing
Economy’. Organization & Environment, 27(3), pp. 279-296. DOI:
10.1177/1086026614546199.

Coppola, R. and Morisio, M. (2016) ‘Connected Car: Technologies, Issues, Future Trends’.
ACM Computing Surveys, 49(3), pp. 1-36. DOI: 10.1145/2971482.

Costello, D. (2018) ‘Personas and Jobs to Be Done’. Computers in Libraries, 38(5), pp. 32-36.

Creswell, J.W. (2018) Educational Research: Planning, Conducting, and Evaluating

Quantitative and Qualitative Research. 6th Edition. New Jersey: Pearson.

Curley, M. and Salmelin, B. (2013) Open Innovation 2.0: A New Paradigm. Brussels: European
Commission Available at: https://ec.europa.eu/digital-single-market/en/open-innovation-

20.

Curley, M. and Salmelin, B. (2017) Open Innovation 2.0: The New Mode of Digital Innovation
for Prosperity and Sustainability. 1st Edition. New York: Springer.

Daimler AG. (2019) Daimler — Annual Report 2018. Stuttgart: Daimler AG Available at:
https://www.daimler.com/documents/investors/reports/annual-report/daimler/daimler-ir-

annual-report-2018.pdf.

Denzin, N.K. and Lincoln, Y.S. (eds.) (2017) The SAGE Handbook of Qualitative Research. 5th
Edition. Los Angeles: SAGE Publications, Inc.

De Wit, B. (2017) Strategy — An International Perspective. 6th Edition. Hampshire: CENGAGE

Learning.

DHBW Ravensburg. (2019) Which brands or manufacturers come to mind when you think of
the keyword ‘autonomous driving’? Statista. Available at:
https://de.statista.com/statistik/daten/studie/1013664/umfrage/mit-autonomem-fahren-

assoziierte-marken-oder-hersteller/ (Accessed: 11 April 2020).

Diez, W. (2006) Automobil-Marketing. Navigation system for new sales strategies. Sth Edition.
Landsberg am Lech: mi-Wirtschaftsbuch.

Doleski, O.D. (2015) Integrated Business Model — Applying the St. Gallen Management
Concept to Business Models. Munich: Springer Gabler.

Dudenhdéffer, F. (2016) Who will get the turn?: Turning point in the automotive industry.
Frankfurt: Campus Verlag GmbH.

128



Dutta, S.K. (2013) ‘Ambidexterity as a Mediating Variable in the Relationship between
Dynamism in the Environment, Organizational Context and Strategic Renewal’. Jindal

Journal of Business Research, 2(1), pp. 27—41. DOI: 10.1177/2278682114533177.

Eisenhardt, K.M. (1989) ‘Building Theories from Case Study Research’. The Academy of
Management Review, 14(4), pp. 532-550. DOI: 10.2307/258557.

Eliot, L. (2019) Fireworks About ACES As Key Acronym For The Future Of Mobility And
Self-Driving Cars. Forbes. Available at:
https://www.forbes.com/sites/lanceeliot/2019/07/04/fireworks-about-aces-as-key-
acronym-for-the-future-of-mobility-and-self-driving-cars/ (Accessed: 27 February 2020).

Eliot, L. (2017) New Advances in Al Autonomous Driverless Self-Driving Cars: Artificial
Intelligence and Machine Learning. 1st Edition. LBE Press Publishing.

Evans, D.S. and Schmalensee, R. (2016) Matchmakers: The New Economics of Multisided

Platforms. Boston, Massachusetts: Harvard Business Review Press.

Flick, U. (2019) An Introduction to Qualitative Research. 6th Edition. Thousand Oaks, CA:
Sage Publications Ltd.

Flyvberg. (2017) ‘Case Study’. In Denzin, N.K. and Lincoln, Y.S. (eds.) The SAGE Handbook
of Qualitative Research. Los Angeles London New Delhi Singapore Washington DC
Melbourne: SAGE Publications, Inc, pp. 301-316.

Fridman, L. et al. (2019) MIT Autonomous Vehicle Technology Study: Large-Scale Deep
Learning Based Analysis of Driver Behavior and Interaction with Automation.

Cambridge: Massachusetts Institute of Technology.

Frishammar, J. and Parida, V. (2019) ‘Circular Business Model Transformation: A ROADMAP
FOR INCUMBENT FIRMS’. California Management Review, 61(2), pp. 5-29. DOI:
10.1177/0008125618811926.

Gabriel, Y. (2000) Storytelling In Organizations: Facts, Fictions, and Fantasies. new. New
York: Oxford University Press, U.S.A.

Galvdo, A. et al. (2017) ‘A Quadruple Helix Model of Entrepreneurship, Innovation and Stages
of Economic Development’. Review of International Business and Strategy, 27(2), pp.

261-282. DOI: 10.1108/RIBS-01-2017-0003.

129



Gassmann, O., Frankenberger, K. and Csik, M. (2014) The Business Model Navigator: 55
Models That Will Revolutionise Your Business. 1st Edition. Harlow, England; New
York: FT Press.

Geissdoerfer, M., Savaget, P. and Evans, S. (2017) ‘The Cambridge Business Model Innovation
Process’. Procedia Manufacturing, 8, pp. 262-269. DOI: 0.1016/j.promfg.2017.02.033.

George, G. and Bock, A.J. (2011) ‘The Business Model in Practice and Its Implications for
Entrepreneurship Research’. Entrepreneurship Theory and Practice, 35(1), pp. 83—-111.
DOI: 10.1111/j.1540-6520.2010.00424 .x.

Gottfredson, M. (2019) When Will Autonomous Vehicles Take Off?. Bain & Company.
Available at: https://www.bain.com/insights/when-will-autonomous-vehicles-take-off-

snap-chart/ (Accessed: 14 February 2020).

Guizzo, E. (2011) How Google’s Self Driving Car Works IEEE Spectrum - [IEEE Spectrum.
IEEE Spectrum: Technology, Engineering, and Science News. Available at:
https://spectrum.ieee.org/automaton/robotics/artificial-+intelligence/how-google-self-

driving-car-works (Accessed: 13 December 2019).

Guzman, A.L. and Lewis, S.C. (2020) ‘Artificial Intelligence and Communication: A Human—
Machine Communication Research Agenda’. New Media & Society, 22(1), pp. 70-86.
DOI: 10.1177/1461444819858691.

Handcock, M.S. and Gile, K.J. (2011) ‘COMMENT: ON THE CONCEPT OF SNOWBALL
SAMPLING?’. Social Methodology, 41, pp. 367-371.

Handelsblatt. (2020) VW CEO Diess: ‘If we continue at our current pace, it will be very
difficult’. handelsblatt.com. Available at:
https://www.handelsblatt.com/unternechmen/industrie/autokonzern-im-wandel-vw-chef-
diess-wenn-wir-in-unserem-jetzigen-tempo-weitermachen-wird-es-sehr-

eng/25441126.html (Accessed: 27 February 2020).

Hansen, M.T. and Birkinshaw, J. (2007) ‘The Innovation Value Chain’. Harvard Business
Review, (June 2007), 1 June. Available at: https://hbr.org/2007/06/the-innovation-value-
chain (Accessed: 5 March 2020).

Heineke, K. et al. (2019) ‘ACES 2019 Survey: Can Established Auto Manufacturers Meet
Customer Expectations for ACES?” McKinsey Center for Future Mobility, p. 8.

130



Heineke, K. et al. (2017) ‘Self-Driving Car Technology: When Will the Robots Hit the Road?’
McKinsey.

Henderson, R. (2006) ‘The Innovator’s Dilemma as a Problem of Organizational Competence’.
Journal of Product Innovation Management, 23(1), pp. 5—11. DOI: 10.1111/;.1540-
5885.2005.00175.x.

Herrmann, A., Brenner, W. and Stadler, R. (2018) ‘Business Models’. In Autonomous Driving.
Bingley: Emerald Publishing Limited, pp. 311-326. DOI: 10.1108/978-1-78714-833-
820181035.

Hill, S.A. and Birkinshaw, J. (2014) ‘Ambidexterity and Survival in Corporate Venture Units’.
Journal of Management, 40(7), pp. 1899—-1931. DOI: 10.1177/0149206312445925.

Iyer, C. and Alton, R. (2019) THE RACE FOR AUTONOMOUS RIDE-HAILING: Developing

a Strategy for Success. Boston: Christensen Institute.

Johnson, G. et al. (2017) Exploring Strategy: Text and Cases. 11th Edition. New York: Pearson

Education.

Johnson, M.W., Christensen, C.M. and Kagermann, H. (2008) ‘Reinventing Your Business
Model. (Cover Story)’. Harvard Business Review, 86(12), pp. 50-59.

Johnson, P. (2006) ‘Routes to Competitive Advantage’. In Johnson, P. (ed.) Astute Competition.
Technology, Innovation, Entrepreneurship and Competitive Strategy. Emerald Group

Publishing Limited, pp. 73-97. DOI: 10.1108/S1479-067X(2006)0000011007.

Jung, R.E. and Vartanian, O. (2018) The Cambridge Handbook of the Neuroscience of
Creativity. Cambridge University Press.

Kavadias, S., Ladas, K. and Loch, C. (2019) ‘The Transformative Business Model’. In HBR’s

10 Must Reads on Business Model Innovation. Boston: Harvard Business Press.

Kauppila, O.-P. (2010) ‘Creating Ambidexterity by Integrating and Balancing Structurally
Separate Interorganizational Partnerships’. Strategic Organization, 8(4), pp. 283-312.
DOI: 10.1177/1476127010387409.

Kerzner, H. (2017) Project Management: A Systems Approach to Planning, Scheduling, and
Controlling. 12th Edition. Hoboken: Wiley.

Kilian, R. et al. (2017) ‘Connected Vehicles and the Road to Revenue’. Boston Consulting

Group.

131



Kostring, J.-C. et al. (2019) The New Realities of Premium Mobility. Diisseldorf: McKinsey
Center for Future Mobility.

Leonard-Barton, D. (1992) ‘Core Capabilities and Core Rigidities: A Paradox in Managing New
Product Development’. Strategic Management Journal, 13(1), pp. 111-125.

Lee, J.-G. et al. (2015) ‘Can Autonomous Vehicles Be Safe and Trustworthy? Effects of
Appearance and Autonomy of Unmanned Driving Systems’. International Journal of
Human-Computer Interaction, 31(10), pp. 682—691. DOI:
10.1080/10447318.2015.1070547.

Li, H. (2018) ‘Deep Learning for Natural Language Processing: Advantages and Challenges’.
Natural Science Review, 5(1), pp. 24-25. DOI: 10.1093/nsr/nwx110.

Liedtka, J., King, A. and Bennett, K. (2013) Solving Problems with Design Thinking: Ten
Stories of What Works. Columbia University Press.

Liu, S. et al. (2018) Creating Autonomous Vehicle Systems. 1st Edition. London: Morgan &
Claypool Publishers.

Machaj, M. (2013) ‘Sunk Costs and Contestable Markets’. Quarterly Journal of Austrian
Economics, 16(4), pp. 479-502.

Miles, M.B., Huberman, A.M. and Saldana, J. (2013) Qualitative Data Analysis: A Methods
Sourcebook. 3rd Edition. Thousand Oaks, CA: Sage Publications Ltd.

Millar, C.C.J.M., Groth, O. and Mahon, J.F. (2018) ‘Management Innovation in a VUCA
World: Challenges and Recommendations’. California Management Review, 61(1), pp.

5-14. DOI: 10.1177/0008125618805111.

Minto, B. (2020) Barbara Minto: ‘MECE: I Invented It, so I Get to Say How to Pronounce It’ |
McKinsey & Company. Available at: https://www.mckinsey.com/alumni/news-and-
insights/global-news/alumni-news/barbara-minto-mece-i-invented-it-so-i-get-to-say-how-

to-pronounce-it (Accessed: 23 April 2020).

Modi, S., Spulber, A. and Jin, J. (2018) ‘Impact of Automated, Connected, Electric and Shared
(ACES) Vehicles on Design, Materials, Manufacturing and Business Models’. Center for

Automotive Research, 1(1).

Montero, J.J. and Finger, M. (2017) ‘Platformed! Network Industries and the New Digital
Paradigm’. Competition and Regulation in Network Industries, 18(3—4), pp. 217-239.
DOI: 10.1177/1783591718782310.

132



Moore, J.F. (2006) ‘Business Ecosystems and the View from the Firm’. The Antitrust Bulletin,
51(1), pp. 31-75. DOL: 10.1177/0003603X0605100103.

Muiioz, P. and Cohen, B. (2018) ‘A Compass for Navigating Sharing Economy Business
Models’. California Management Review, 61(1), pp. 114—147. DOI:
10.1177/0008125618795490.

Okoli, C. and Pawlowski, S.D. (2004) ‘The Delphi Method as a Research Tool: An Example,
Design Considerations and Application’. Information & Management, 42, pp. 15-29.

O’Reilly, C.A. and Tushman, M.L. (2008) ‘Ambidexterity as a Dynamic Capability: Resolving
the Innovator’s Dilemma’. Research in Organizational Behavior, 28, pp. 185-206. DOI:
10.1016/j.1r10b.2008.06.002.

Osborg Ose, S. (2016) ‘Using Excel and Word to Structure Qualitative Data’. Journal of
Applied Social Science, pp. 1-16. DOI: 10.1177/1936724416664948.

Osterwalder, A. et al. (2014) Value Proposition Design. 1st Edition. New Jersey: John Wiley &

Sons.

Ozgiiner, U., Stiller, C. and Redmill, K. (2007) ‘Systems for Safety and Autonomous Behavior
in Cars: The DARPA Grand Challenge Experience’. IEEE, 95(2), pp. 397—412. DOLI:
10.1109/JPROC.2007.888394.

Parker, G.G., Alstyne, M.W. van. and Choudary, S.P. (2017) Platform Revolution: How
Networked Markets Are Transforming the Economy? And How to Make Them Work for
You. reprint. New York London: Norton & Company.

Patton, M.Q. (2014) Qualitative Research & Evaluation Methods: Integrating Theory and
Practice. 4th Edition. Thousand Oaks, California: SAGE Publications, Inc.

Pavlinek, P. and Zenka, J. (2016) ‘Value Creation and Value Capture in the Automotive
Industry: Empirical Evidence from Czechia’. Environment and Planning A: Economy and

Space, 48(5), pp. 937-959. DOI: 10.1177/0308518X15619934.

Porter, M.E. (1985) Competitive Advantage — Creating and Sustaining Superior Performance.
1st Edition. New York: The Free Press.

Preuss, M. et al. (2018) ‘Describing Research Development: A First Step’. Research
Management Review, 23(1).

133



Reichhuber, A.W. (2010) Strategy and structure in the automotive industry. 1st Edition.
Wiesbaden: Gabler Research.

Reiter, C. and Ohnsman, A. (2011) ‘Lexus Fights “House on Fire” as BMW Steals Decade-
Long U.S. Lead’. Bloomberg.Com. Available at:
https://www.bloomberg.com/news/articles/2011-05-06/lexus-fights-house-on-fire-as-

bmw-steals-decade-long-u-s-luxury-lead (Accessed: 12 February 2020).
Rogers, E.M. (2003) Diffusion of Innovation. 5th Edition. New York: Free Press.
Roland Berger. (2018) A New Breed of Cars. Munich: Roland Berger.

SAE. (2020) SAE J3016 Automated-Driving Graphic. Available at:
https://www.sae.org/mews/2019/01/sae-updates-j3016-automated-driving-graphic
(Accessed: 13 February 2020).

Saunders, M., Lewis, P. and Thornhill, A. (2015) Research Methods for Business Students. 7th

Edition. New York: Financial Times Prent.

Schoemaker, P.J.H., Heaton, S. and Teece, D. (2018) ‘Innovation, Dynamic Capabilities, and
Leadership’. California Management Review, 61(1), pp. 15-42. DOL:
10.1177/0008125618790246.

Schwarting, W., Alonso-Mora, J. and Rus, D. (2018) ‘Planning and Decision-Making for
Autonomous Vehicles’. Annual Review of Control, Robotics and Autonomous Systems,

24(8), p. 24. DOI: 10.1146/annurev-control-060117-105157.

Silverman, D. (2013) Doing Qualitative Research: A Practical Handbook. 4th edition. London:
SAGE Publications Ltd.

Sorri, K. et al. (2019) ‘Business Model Innovation with Platform Canvas’. Journal of Business

Models, 7(2), pp. 1-13. DOI: 10.5278/0js.jbm.v7i2.1966.

Statista. (2019a) Automotive industry - number of employees in Germany. Statista. Available
at: https://de.statista.com/statistik/daten/studie/30703/umfrage/beschaeftigtenzahl-in-der-
automobilindustrie/ (Accessed: 12 February 2020).

Statista. (2019b) Automotive industry - sales forecast for Germany until 2023. Statista.
Available at: https://de.statista.com/statistik/daten/studie/248362/umfrage/prognose-zum-

umsatz-in-der-automobilindustrie-in-deutschland/ (Accessed: 12 February 2020).

134



Statista. (2019¢) Automotive industry Germany - export quota. Statista. Available at:
https://de.statista.com/statistik/daten/studie/192078/umfrage/exportquote-der-
automobilindustrie-in-deutschland/ (Accessed: 12 February 2020).

Statista. (2018) Most important customer countries for motor vehicles from Germany 2018.
Statista. Available at: https://de.statista.com/statistik/daten/studie/200694/umfrage/die-
wichtigsten-abnehmerlaender-fuer-pkw-aus-deutschland/ (Accessed: 12 February 2020).

Stolle, W.O. et al. (2019) The Demystification of Car Sharing. Munich: AT. Kearney Available
at:https://www.atkearney.es/documents/20152/3577669/The+Demystification+of+Car+S
haring+LOCKED.pdf/75a854a0-54¢9-3905-1713-2d0a46576ae5?t=1567487593856.

Stinderhauf, N. et al. (2018) ‘The Limits and Potentials of Deep Learning for Robotics’. The
International Journal of Robotics Research, 37(4-5), pp. 405—420. DOI:
10.1177/0278364918770733.

Teece, D. (2010) ‘Business Models, Business Strategy and Innovation’. Long Range Planning,

43, pp. 172-194. DOI: 10.1016/j.Irp.2009.07.003.

Teece, D.J., Pisano, G. and Shuen, A. (1997) ‘DYNAMIC CAPABILITIES AND STRATEGIC
MANAGEMENT”. Strategic Management Journal, 18(7), pp. 509—533.

Tellis, G.J. (2006) ‘Disruptive Technology or Visionary Leadership?’ Journal of Product
Innovation Management, 23(1), pp. 34-38. DOI: 10.1111/j.1540-5885.2005.00179.x.

The Economist. (2016) Upward Mobility. The Economist. Available at:
https://www.economist.com/business/2016/05/28/upward-mobility (Accessed: 4
November 2019).

Thomas, D.R. (2006) ‘A General Inductive Approach for Analyzing Qualitative Evaluation
Data’. American Journal of Evaluation, 27(2), pp. 237-246. DOI:
10.1177/1098214005283748.

Tidd, J. and Bessant, J. (2009) Managing Innovation - Integrating Technological, Market and
Organizational Change. 4th Edition. Chichester: John Wiley & Sons.

Travers, M. (2001) Qualitative Research through Case Studies. 1st Edition. London: SAGE
Publications Ltd.

Tushman, M.L. and O’Reilly, C.A. (1996) ‘Ambidextrous Organizations: Managing
Evolutionary and Revolutionary Change’. California Management Review, 38(4), pp. 8—
29. DOI: 10.2307/41165852.

135



Tzuo, T. and Weisert, G. (2018) Subscribed: Why the Subscription Model Will Be Your
Company’s Future - and What to Do About It. York: Portfolio.

Unsted, S. (2019) ‘Robo-Taxi Industry Could Be Worth $2 Trillion by 2030, UBS Says’.
Bloomberg, 23 May. Available at: https://www.bloomberg.com/news/articles/2019-05-
23/robo-taxi-industry-could-be-worth-2-trillion-by-2030-ubs-says (Accessed: 16
February 2020).

Van Alstyne, M.W., Parker, G.G. and Choudary, S.P. (2019) ‘Pipelines, Platforms, And the
New Rules of Strategy’. In HBR’s 10 Must Reads on Business Model Innovation.

Boston: Harvard Business Press.

Volvo. (2020) Car Subscription - Care by Volvo. Available at:

https://www.volvocars.com/us/care-by-volvo/ (Accessed: 1 March 2020).

Wedeniwski, S. (2015) The Mobility Revolution in the Automotive Industry: How Not to Miss
the Digital Turnpike. 1st Edition. Heidelberg: Springer.

Wernerfelt, B. (1984) ‘A Resource-Based View of the Firm’. Strategic Management Journal,
5(1), pp. 171-180.

Winkelhake, U. (2017) The digital Transformation of the Automotive Industry. 1st Edition.
Berlin: Springer-Verlag GmbH.

Winkler, M. et al. (2019) The Autonomous Car — A Consumer Perspective. Paris: Capgemini
Research Institute Available at: https://www.capgemini.com/wp-

content/uploads/2019/05/30min-—Report.pdf.

Wirtz, B.W. and Daiser, P. (2018) ‘Business Model Development: A Customer-Oriented
Perspective’. Journal of Business Models, 6(3), pp. 24—44.

Wolters, H. (1995) Procurement of modules and systems in the automotive industry: shaping
cooperation between European manufacturers and suppliers. 1995th Edition. Wiesbaden:

Deutscher Universitétsverlag.

Yin, R.K. (2017) Case Study Research and Applications: Design and Methods. sixth. Los
Angeles: SAGE Publications.

Zott, C. and Amit, R. (2008) ‘The Fit between Product Market Strategy and Business Model:
Implications for Firm Performance’. Strategic Management Journal, 29(1), pp. 1-26.

DOI: 10.1002/sm;j.642.

136



Zott, C., Amit, R. and Massa, L. (2011) ‘The Business Model: Recent Developments and Future
Research’. Journal of Management, 37(4), pp. 1019-1042. DOI:
10.1177/0149206311406265.

137



Appendices

Appendix A — Informed Consent Form

Griffith College GBS
Sample Template — Informed Consent Form

An Informed Consent Form should generally contain the following information. Section 3 onwards
should be written in the first person, e.g. “I will be asked to attend...| may withdraw from the research
study at any point.....I am aware that the data...etc.” The headings are there for guidance and do not
need to be included in your form.

I. Research Study Title: Explorative analysis of how the autonomous driving technology impacts the
business model of the automotive premium segment: A case study of the BMW Group

University: Griffith College, Dublin (Graduate Business School)

Principal Investigator: Dr. Garrett Ryan (Graduate Business School Programme Director Griffith
College Dublin), E-Mail: garrett.ryan@griffith.ie, Tel.: 01 4163324

I Clarification of the purpose of the research

The objective of this Research Study is to gain new knowledge that will help to understand how
disruptive technologies are arising, how a business model needs to be amended and how this
strategic innovation can be organized today to keep relevance in the future. This Study may therefore
be of benefit to you by providing you with the opportunity to contribute to the development of this
research fields so that you and other decision makers may benefit from derived insights concerning
strategic innovation in a VUCA environment. The insights of the research will be shared with the
participants by sending summaries of key insights to the single participants if they want.

L. Confirmation of particular requirements as highlighted in the Plain Language
Statement

| will be asked to attend a semi-structured interview to discuss BMW'’s business model
implications in times of autonomous driving vehicles. | am able to withdraw from the research
study at any point and | am aware that the data gathered in the interviews will be analysed an
used in the final dissertation.

Participant — please complete the following (Circle Yes or No for each question)

| have read the Plain Language Statement (or had it read to me) Yes/No
I understand the information provided Yes/No
| have had an opportunity to ask questions and discuss this study Yes/No
| have received satisfactory answers to all my questions Yes/No
| am aware that my interview will be audiotaped Yes/No

IV. Confirmation that involvement in the Research Study is voluntary
| may withdraw from the Research Study at any point.

V. Advice as to arrangements to be made to protect confidentiality of data, including that
confidentiality of information provided is subject to legal limitations

Every effort will be made to ensure confidentiality of participants. The taped interviews will be
downloaded to a password controlled computer, and typed transcripts will be held within
password controlled documents. Audio tapes and hard copies of transcripts will be held in a
locked filing cabinet. Biographical details will be omitted in the final report to protect participant’s
identity if participant requires that. Confidentiality of information provided is subject to legal
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Appendix C — The progress of low-end disruptive innovations

(based on Henderson, 2006).
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Appendix D — Perceptions of an autonomous driving vehicle

(Liu et al., 2018).




Appendix E — Overview of the connected car system

(Coppola and Morisio, 2016).
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Appendix F — The quadruple helix system and Open Innovation 2.0
(Curley and Salmelin, 2017).
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Appendix G — Relation between interview questions and lead questions

Lead Questions
A B C
\Which to be today to enable
Does the BMW Group face the typical Innovator’s Dilemma in times of How could Business Model Innovation help BMW to solve the P n o g
e e i N this kind of business model innovation and the development of the
the autonomous driving technology? Innovator’s Dilemma in the future? L
autonomous driving technology?
Supporting Literature Concepts
The Innovator's Dilemma of BMW Updated Busi del 1k of the dissertation (see Fi 19) The three Organisational Conditions enhancing Business Model Innovation
i X lated Business model framework of the dissertation (see Figure N
Number of Interview (see Figure 7) & o (see Figure 22)
Question in each category
nd i f disruptive
it Hype? The Google been using self-driving - P
cars on U.S.roads for years and was one of the irst companies to introduce commercial Level 4 % or autonomos
1 Inyour, i brands. I this context, make to BMW to enable the
Autonomous Driving. How do you assess the disuptive potential of autonomous vehicles for BMW
veticles and odel and thus remain
and other car manufacturers?
relevant for the future?
Many scientists and consulting firms are of the opinion that autonomous driving willhelp the
z the thesis that B b odel, with the [ " € " e e 's suppliers th and the new
2 Ride-Haling or Car-Sharing business model to achieve a breakthrough. Would you agree with
o gy atits core, inorder tobe technology? Will B devel house or enter into closer coope oo
this and if so, why?
Acaris considered to b the third lace, nxt to home and work, where customers spend their
time. Autonomous vehicles promise more time for social interaction, entertainment and What role does the concept of open innovation (the apening of the innovation process of
Would you agree with the thesis tha the German automative industry is undergoing an enormous .
3 structura) change? productive time. In your opinion, how can BMW stil maintain ultimate tions and thus the the innovation
¢ riving machine” in autonomous cars? What does "premium” mean to you inthe new potential) play?
technologica landscape?
The literature names five essential business models that emerge anew i tim nom
How would you assess the chances of success of the German automative industry and BMW in Voivo and Audi have tarted exp e Iterature pames ive essential bsines models that emerge anew n times of autonomots,
tworked Data, Hardware, Software, Content and Senice
4 particular? Can in the coming with payr s this revenue model inthe
ars? autonomous future? What other revenue models do you see for manufacturers like BMW? creators. Whichroles can B takeon slfand where should BMIW act2s 2 laforn to
years? " | orchestrate different partcipants o the ecosystem? What role can Hella take on and support BMW?
Experts n the fild of autonomous vehicles claim that compltely new facets of knowl
pets I the fieldof utonomous vefices clim that completely new facets of knowledge, | e ke el help to make thse premium aspects and the ntractions mentioned
5 What customer pains and gains do you see that enable? in the future, What ossble?
specifically for autonomous BMW vehicles? P
The autonomous vehicle is a complex prject involving several organisations. Should BV rethikits
6 Why did you decide in favour of Tesla and against German premium brands lie BMW when you ast | What role do BMW's suppliers play in implementing the new business model and the new current more on open What role do
boughta car? technology? Will BMW develop more in-house or ente ino closer cooperation with suppliers? | supplier ike Hela play i the development of the BMW car of the uture? How could a closer
collaboration between supplers and manufacturers looklike?
[What role does playin elation to g
7 What emotion does the thought of a slf-iven car evoke in you? What does a typical BMW customer look ke to you? autonomous vehicle o be developed and the associated business model? Is tis a significant
organizational enabler that enables BMW to remain relevant in the long term?
The autonomous vehicle is  complex prject involving several organisations. Should BMW rethikits
8 a compl 2 How would you describe the DA of BMW? curent e on open Whatrle do
2 suchas eg 3
providers and customers?
How remium oy of driving” f car
9 © e sy oy of diing" 1S | uictyou describe  typica arget customer of BN inclucin hisfherchracteistcs? How much MW topicof
BMW I h ar,
i o e  sttege roag | X9 7 th ild fautonomons veficlesdi tht completly new ypes ofnterral cooperaton
Are you looking forward to an autonomous driving future? ot are needed to be successful in the future. What characteristics would you emphasize specificaly for
10 youlodking € map? fso, what does the ca of the future look ke for BMW? What are the key aspects of this Vou smphasize spectically
the development of autonomous BV vehicles?
new vehicle?
How can a brand like BMW, with "the oy of driving” itself when What role do authorised dealers play inthe development o the BMW car o the future? What might
i f a typical mer?
u the vehices themselvs are driving? How would you descibe a persons of a tycal BMW custome a closercolaboration between ca dealers and manufacturers ook ike?
[ v that develop the o [
What customer problems could  fully autonomous veficle slve and what additional benefits could. | Welche Customer Pains und Gains sehen Sie,die das autonome Fahren ésen bzw. ermdgichen
12 ey restof successful research in
" this fielg?
Many scientists and consulting firms are of the opinion that autonomous driving willhelp the
Is the premium segment in particular .. comganies such as BMW, Mercedes and Aud) at risk from | Ride-Hailing or Car-Sharing business model to achieve a breakthrough. Volvo, Auci and Porsche, | The autonomous vehile is 2 complex project nvolving several organisations. How does your company
13 the new technology? the thesis that forces | on the other hand, a subscription The organize the innovation process around the topic of autonomous driving? What role do open
classic OEMs to develop novel business models i order to b relevant n the future? customer as a member of the car brand. How doyou assess the individual models in the contest imovation concepts play?
of autonomous dring vehicles and BMIW's DNA?
The lterature names five essential business models that emerge anew in imes of autonomous, | How doyou the following factors with regard to the
A an external consiant, how the initiatves of OMs, Does BMW mobilty: Data, Hardware, Software, Content and development o autonomous mobilty conceps:
14 have a anda strategy how Senvice Creators. Which roles can BMW take on tself and where should BMW act as 2 platform | . the business units e driving,
premium manufacturer i this time? to orchestrate different participants of the ecosystem? What role can Hela take on and support compared to the rest o the OEM orgarisation
BuwW? b. Senior management commitment to long-term innovation intiatives
15 ‘Why id you opt for Tesla when you last bought a car and against German premium brands like | How do supplierslike Hella hlp to make these premium aspects and the nteractions mentioned
BIW? ossible?
nd for
d marketing of new products. i
conventional processes. For example, Google was able o aunch the streaming platform for
What emoti the thought of a self-driving car evoke in you?
16 otion oes th thought of 8 corevokemo ithin 6 months devel and go-to-market time. In your
opinion, which essential filds of acivity and associated processes must be establshed at BMW
to enable successful business models for the sel-driving car?
B recently introduced the Vision iNext concept car, in which the technology of autonomous
divingis a foca point. I your opiion, how can BMW still maintain the brand essence of
17 Would you trust a completelyself-drivng car without restictions? “utimate driving machine" and premium in autonomous carslike the Vision iNext? Which
essentialintractions inthe *Ease Mode” of the Vision iNext will be demanded by future
customers?
y compa nd for
18 How much more value would you give to 3 premium brand that advertses with ultimate driving | the development and marketing of new hardware and software. For examle there are UX
machine if cars would drive themselves? Design, Data Science or Software Engineering departments. What ae the essential fields of
activiy that make autonomous vehices possible?
o what extent must BMW's sales and revenue models change in an autonomous future? Is
19 Ave you looking forward to an autonomous drving future?
dassic car sales sill up to date then?
2 I your opinion, how would customers use the free time in a self-drving car? Are there any focal
points for the BMW groups
¥ compar s and for
27 the development and marketing of new hardware and software. For example there are UX
Design, Data Scnce or Software Engineering departments. What are the essential fields of
activity that make autonomous vehices possible?
22 What i the main purpose of your currnt vehicle?
23 What factors a
promises more time vehice
24 How would you use the newly gained time? Examples would be productive work, Entertainment
or relaxation
2% Would it be conceivabl for you o do without your own car in an autonomous driving future, if
mobility was stilavailable on demand?
2 02 ar get
2 I ‘o the brand's aut beneiits?
2 1n your opinion, freetimeina Are there any key
issues for customers inthe premium segment?
28 How can a brand fike BMW, "the oy o driving",
‘when the vehicles themselves are drving?
The literature names five essential business models that arise anew in times of autonomous,
2 networked and possibly "shared" indvidual mobilty: Data, Hardware, Software, Content and
Service Creators. What roles can OEMS such as BMW or Porsche take on themselves and where
should OEMs act as 2 platform and thus orchestrate different participantsinthe ecosjstem?
30 What customer problems could a fully autonomous vehicle sove and what aditonal benefits
could it provide?
What revenue models are thinkable from your consulant's point of view for companes like
31
w2
How do you assess the organisational readiness" of BMW? Is the existing organisation ready
32 forthe transformation through autonomous driving? Ifnot, how would BMW have to aign the
driving and a
[ model i a eading positon to m
33 [ What s the main purpose of your current vehicle?
34 [What factors relating to self-driving cars could encourage you to use/buy them?
35 promises more time for other he vehicle. How would
you use gained time? Eamples would be p ntertainment or relaxing,
36 [Would it be conceivable for you to o without your own car in an autonomous driving futue, if
[mobilty was stil available on demand?
Could you imagine taking out a car manufacturer
37 access to the brand's autonomous mobiliy services and
to et further benefits?
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Appendix H — Exemplary interview sheet

to derive business model implications for BMW (e.g. suppliers, scientists, consultants,
BMW employees, customers, mobility start-ups).

e Questions

1. What do you think is the value proposition of BMW and why do customers buy vehicles of this
brand?

2. Autonomous driving: Revolution or hype? The Google Waymo subsidiary has been using self-
driving cars on U.S. roads for years and was one of the first companies to introduce commercial
Level 4 autonomous driving. How do you assess the disruptive potential of autonomous vehicles
for BMW and other car manufacturers?

3. Would you agree with the hypothesis that BMW must strategically design a new business
model, with disruptive technology at its core, in order to still be relevant tomorrow?

4. Many scientists and consultancies are of the opinion that autonomous driving will help the Ride-
Hailing or Car-Sharing business model to achieve a breakthrough. Would you agree with this
and if so, why?

5. A car is considered to be the third place, next to home and work, where customers spend their
time. Autonomous vehicles promise more time for social interaction, entertainment and
productive time. In your opinion, how can BMW still maintain the brand essence of "The
ultimate driving machine" in autonomous cars? What does "premium" mean to you in the new
technological landscape?

6. Volvo and Audi have started experimenting with new revenue models based mainly on
subscription models with monthly payments. Is this turnover model conceivable for BMW in
the autonomous future? What other revenue models do you see for manufacturers like BMW?

7. Experts in the field of autonomous vehicles claim that completely new facets of knowledge,
resources and skills are needed to be successful in the future. What would you call specifically
for autonomous BMW vehicles?

8. What role do BMW's suppliers play in implementing the new business model and the new
technology? Will BMW develop more in-house or enter into closer cooperation with suppliers?

9. Many scientists and managers claim that the management of disruptive technologies requires
specific organizational conditions such as corporate ventures, innovation labs or autonomous
portfolio brands. In this context, what recommendation would you make to BMW to enable the
development of autonomous vehicles and the accompanying business model and thus remain

relevant for the future?

o Further remarks regarding Autonomous Driving and BMW




Appendix [ — Exemplary curated transcript page

lead Quwdhim A = )=

Lead Quecim B =
, /
Interviewprotokoll: Prof. Dr. Mark Kuhn (Studiengangsleiter

BWL-Industrie / Dienstleistungsmanagement, Duale
Hochschule Baden-Wiirttemberg Stuttgart) (Telefonat am
25.02.2020, 14:30 Uhr)

/, Alexander Kahlert (AK): Guten Tag Herr Professor Kuhn. Vielen

2 Dank, dass Sie sich fiir das Interview bereit erklart haben.

? Mark Kuhn (MK): Hallo Herr Kahlert. Sehr gerne!

‘( AK: Ich wiirde sagen, dass wir direkt mit dem Interview starten. Die
7 erste an Sie wire: Was ist aus Ihrer Sicht das Nutzenversprechen von

BMW und warum kaufen Kunden Fahrzeuge dieser Marke?

MK: Gut. BMW hat einen Nutzenversprechen im Hinblick auf MW
N> sk
Innovation. Als OEM sind Sie relativ schnell dabei neue jB /’W

j Technologien umzusetzen. Sie waren damals ja auch im Bereich der
b Elektromobilitit, auch wenn es sich im Nachhinein nicht als

erfolgreich rausgestellt hat, schnell mit der i-Reihe dabei.

j 2 AK: Okay. In diesem Zusammenhang hétte ich folgende zweite

43 Frage an Sie: Sehen Sie Autonomes Fahren als Revolution oder

./’ ‘I Hype? Das Tochterunternehmen von Google Waymo hat bereits ja
,,/5' seit Jahren selbstfahrende Autos auf Straen der USA eingesetzt und
4 ] ist einer der ersten Firmen, die kommerzielles Level 4 autonomes
/,7 Fahren eingefiihrt hat. Wie schitzen Sie das disruptive Potential

4 ? autonomer Vehikel fiir BMW und anderer Automobilhersteller ein?

-44 MK: Also da hebt sich BMW nicht von anderen

Jo Automobilherstellern ab. Ich wiirde sogar eher behaupten, das ist

A oh
o{{ aber ein reines Bauchgefiihl, weniger schnell unterwegs ist als 'E’/{WU a ;% % , ;tﬂ S’)
!
llowsr In anioronois A
12 Wettbewerber im OEM Bereich. Das Autonome Fahren, sollte es }

QJ denn zur Marktreife kommen, hat sicherlich einen disruptiven pd’,ﬂl)ﬂﬂ'mld ClHIl/Il
as ad n’fuﬂ;’w
Cvaall




Appendix J — Extracts from the coding excel template

Number
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Citations
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[ The development ofthe diferent eels o

T Atoerme Fave, s o G i WG

A i i Tetasihichoatels ke Vergich 2 detschen Maren wie BT T4:Ja gr gra” Thomas Apel, 50420, p e 192
Tormen, T SHERch e G s, Weres

(Moot 5022012,

T er e e GsaTsmediTe emCgIER, e 30 & AETe, 9% Uer et gen

1 guteslsschon,

Paricpan 3060520, p3, e 1921
203, p2 e 18]

Lead Question

1, lre.10,

th

e 7:18)

mobityis erceved.New competiors ith

aricpont 1, 26050, p1, I 2125

B Ie 1136

»2,1ne13)

P2 le613)

004.20,5.12, e 2.1 e 2p2]
Festal tal g (Chstoh St 050420,

0320202 e 1137}

Definition

Citations

it Sprtich pariciant2, 26022, e 21)

Lead Question

9)

1 e 310

weredenifed.

gt dsuption ptentlsice it sthefoces ||

}060120,8.3 e 22)

0820,9.4 e 1618)

¢ aricont s, 20320, p8 e 2627)

(i eseimeer 120320, 95, e 203]

Jentsrctede salinngsncgliheen it (Partant,0L0420, 4, e 3.17)

Stasiuatone aricpnt 5, 0L0420, S, 14]

it 030 54

49

16, le -3
I

Janarpast le 1821)

Definition

Lead Question

Jine1316)

o ach e s e iclas Ksslmeer, 20320, 535, e 1216

j150220,p3, e 14)

essnta forth succesfldeveopment and

120320 p7 lne3.11)

[er——

(010420, p.19. e 251

seior management tht asa cear ison and.
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Appendix K — An exemplary inductive ideation board

Colla-
boration
within the
new business
unit

Open
[nnovation ag a
key innovation

management

NDAg and open
tegting fields ag a
hedging strateqy in
open innovation
ecosysteme

Agile and
coftware
development
Principles are
required

Explorative
Buginese Unite
baged on crogg
functionality and

free thinking

Ideation Board LQ-C

Enablers
of the
Senior

Manage-
ment

[nternal Knowledge
and Recruiting
Management with
growing importance

Vigionary
leadership and a
clear outline of a

mobility vigion

[mportant role of
corporate
commitment of
resources and
time

Open Corporate
[nnovation in Commitment and
drupl Autonomy of the
Qua ruple exploring buginese
Helix Systemg e
Y

Today's
BMW
Innovation
Approach

i-Serieg, the
autonomoug driving
campug and
iVentureg ag internal
role modele

BMW already
hag a relative
open innovation
process

BMW hag a
cloged innovation
process

BMW hag a moderate
corporate commitment

in termg of
autonomoug driving
development

Lead Question C: Which organisational conditions need to be established today to enable this kind of business
model innovation and the development of the autonomous driving technology?

Enabling
orga-
nisational
structure

An autonomoug
exploring buginess unit
ag the apprpriate
organigational
approach

A new legal entity
with an own brand
focuged on
autonomoug
driving

Venture capital
funds ag a vehicle
to explore external

ecogystem

Greenfield
approacheg to
enhance real

innhovation

Literature based organisational
conditions enhancing business model

innovation




Appendix L — Fishbone-Diagram of the findings for Lead Question A
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Appendix M — The value proposition of BMW's future mobility service.
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Appendix N — The autonomous driving value chain of BMW.
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Appendix O — The holistic business model innovation aspects of BMW
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