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Abstract

English Version

Considering the fundamental changes in the automobile industry, connected services are
playing an increasingly essential role for OEMs, as they enable new business models and
income streams plus offer the prospect of differentiation from the competition. Furthermore,
they are critical for meeting the industry's ever-changing customer expectations and can make
a significant contribution to ecologically sustainable transportation. As a result, it is critical to
understand the present state of connected services. The aim of the research of this master thesis
is therefore to evaluate to what extent connected services can positively influence ecologically
sustainable mobility in the automotive industry. For this purpose, the following research
questions are posed: How can connected services contribute to more sustainable mobility? And
which services can have the most significant impact? A qualitative empirical study
concentrating on the German OEM BMW was conducted to answer those research questions.
Specifically, the study investigates existing literature about connected services, analyses their
current environmental impact and proposes a future forecast. The evaluation of these results
shows that connected services positively influence sustainability by contributing to emission-
reduced/energy-efficient mobility (due to improved driving behavior and efficient navigation)
and by transparently visualizing the ecological footprint of individual mobility. In addition, the
holistic ecological impact will grow in the future, since on the one hand connected services will
be developed that will be focused on improved sustainability, and on the other hand, the overall

usage of connected services will grow in the future, which increases their ecological impact.
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Portuguese Version / Resumo

Considerando as mudangas na industria automodvel, os servigos conectados desempenham um
papel cada vez mais importante para os OEM, uma vez que permitem novos modelos de negdcio
e fluxos de rendimento, para além de oferecerem uma perspectiva de diferenciagdo em relagao
a concorréncia. Além disso, sdo fundamentais para satisfazer as expectativas dos clientes numa
industria que estd em constante mudanga, contribuindo também de forma significativa para os
transportes ecologicos. E importante compreender o estado atual dos servigos conectados. O
objetivo desta investigacdo €, portanto, avaliar até que ponto os servigos conectados podem
influenciar positivamente a mobilidade ecoldgica na industria automoével. Para este efeito, sdo
analisadas as seguintes perguntas de investigagdo: Como podem os servicos conectados
contribuir para uma mobilidade mais sustentavel? Quais os servigos que podem ter um impacto
mais significativo? De forma a responder a estas questdes, foi realizado um estudo empirico
qualitativo focado na empresa alema BMW. No desenvolvimento deste estudo, foi analisada a
literatura existente sobre servigos conectados, analisado o seu impacto ambiental atual, e por
fim propde-se uma previsdo futura. Os resultados obtidos demonstram que os servigos
conectados influenciam positivamente a sustentabilidade, contribuindo para uma mobilidade
mais reduzida/eficiente em termos de emissdes/energia (devido a uma melhor condugdo e
navegacao eficiente), bem como para uma pegada ecoldgica mais transparente. Além disso, o
impacto ecologico global aumentard no futuro, uma vez que serdo desenvolvidos servigos
conectados que se concentrardo na melhoria da sustentabilidade e a sua utilizacdo global

aumentara no futuro.
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1. Introduction

The context of the research is visualized in the chapter that follows and the research statement,
the research objectives, and the main research questions are explained and clarified further.
Additionally, details on the thesis outline and overall structure are presented to improve the

reading flow.

1.1. Problem Statement

The global automotive industry is currently experiencing a major structural transformation.
Sustainability, which is implemented to improve the ecological performance of mobility and
which has accelerated significantly in the past, is one of the most important drivers of change.
Accordingly, the pressure on the automotive industry to become more ecologically sustainable
and reduce negative effects on the climate has increased (Pohl, 2021). In addition to that, the
automotive landscape is also changing because of the increased level of digitalization and
connectivity, which enables in-car connected services (Speetjens, 2020). Moreover, megatrends
(e.g., urbanization), shifting customer preferences, shifting market powers, and innovations
such as autonomous driving, or mobility as a service (MaaS) are also reshaping the industry

(Kleebinder et al., 2019).

Additionally, the competitive landscape in the automotive industry is reformed drastically by
new entrants, which in some dimensions even have better capabilities and skillsets compared
to traditional original equipment manufacturers (OEMs). For example, they are much more
experienced in the area of operating systems (OS) due to software know-how. So, when it
comes to digitalization, a potential lack of knowledge can be identified as a threat to OEMs,
which may ultimately shift the bargaining powers of suppliers and make OEMs restructure their

business models (Gao et al., 2018).

One key approach for the incumbent players to gain a competitive advantage in the current
challenging environment is the so-called twin transformation, which describes the simultaneous
advancement of digital and sustainability transformation. According to recent studies,
businesses that tackle digitization and sustainability simultaneously have a 2.5-fold higher
chance of becoming successful enterprises in the future (Sonnecken, 2021). However, too few
businesses are still chasing the dual transformation's promise, wasting the potential

opportunities (Ziegler, 2022).



All in all, the advanced use of digital technologies in combination with the trend of servitization
makes the manufacturer restructure their product portfolios around connected services, which
will take a very important role in satisfying (future) customer needs and improving the
environmental sustainability of mobility. As the innovation cycle of connected services is still
in the beginning, OEMs are required to consider potential future developments concerning the
field of connected services and are faced with the challenge of prognosis, which kind of
connected services will be required and valued by the customer in the future and how they may

contribute to sustainability (Speetjens, 2020).

1.2. Research Objectives

The current state of the automotive industry, as well as its current transformation concerning
digitalization, especially focused on the development of connected services and the increasing
importance of ecological sustainability was analyzed in form of literature research. In addition
to the literature research, expert interviews were conducted to further intensify the conducted
research as well as include a practical-oriented point of view, while explicitly focusing on the
combination of sustainability and connected services, future developments, and the importance
of current services at the example of the company at hand, BMW. Thereby, the aim of this
thesis can be considered as a combination of the analysis of the current situation as well as a

prediction of the future when it comes to the ecological impact of connected services.

1.3. Research Questions

The following primary research questions are formulated to achieve the above-presented

research objectives:

1. What are the current approaches of leading industry OEMs (in the example of BMW)
regarding connected services? What are current trends looking like?

2. How can connected services contribute to more ecologically sustainable mobility?
Which services can have the most important impact?

3. How will connected services appear in the future and how may they contribute to future

sustainability?

1.4. Thesis Outline

This study follows a sequential approach which starts with a visualization of the outline and
description of the research and its objectives. Afterward, the theoretical background
summarizes the current state of research on the relevant topics at hand, namely sustainability,

digitalization, connected services, and the automotive sector to provide the reader with the
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required knowledge about all relevant aspects. Also, the case company is described.
Furthermore, the elaborated input will be the foundation for the qualitative research in form of
expert interviews, which are being conducted in chapter four. Prior to that, the overall
methodology of the dissertation is explained in chapter three, while the following chapter five
concludes the main findings and provides comprehensive answers to the presented research
questions. Last but not least, the ending of chapter five also discusses contributions to practice
and science while also taking into account potential limitations and suggestions for future study

directions to round the dissertation up.



2. Theoretical Background

This chapter provides an overview of existing literature related to sustainability, digitalization,
connected services and their combined impact on the automotive industry. Those areas are
examined to understand the ongoing change in the industry and to emphasize the need for
OEMs to adapt to the new circumstances, while furthermore visualizing the connection between
digitalization and sustainability. Furthermore, the case company at hand (BMW) and its

environment, the (German) automotive industry, are described.
2.1. Sustainability

2.1.1. History and Definition

Sustainability has been a trending topic in recent years as the world is facing some major
challenges, including climate change, dwindling resources, and a growing population.
Despite the recent emergence, the principle of sustainability originated in the 18th century,
initially regarding forestry. In this context, "sustainable" means cutting only the number of trees
that can grow back through reforestation to ensure the availability of the key resource wood
(Agenda 21 Treffpunkt, 2007). However, since only individual resources were scarce, and one
could not speak of a holistic problem, the term was only applied to individual industries (such
as later the fishing industry). Sustainability did then become more widely known with the
publication of the work "The Limits to Growth", which deals with the wasteful consumption of
natural resources (Brugger, 2010). Nowadays, sustainability mostly refers to the co-existence
of nature and humanity, including values such as respect, protection, or efficient resource
allocation over a long range of time and with the future in mind. (Basiago, 1995;
Constanza/Patten, 1995). In addition to that, sustainability can be seen as the development of
human progress, while not disregarding the social, environmental, and economic dimensions
and interaction at the same time (Munasinghe, 2004). From a corporate perspective,
sustainability means maintaining long-term viable and intact ecological, social and economic
systems at a global, regional and local levels (Volkswagen, 2021). When it comes to defining
sustainability, the triple-bottom-line model of Elkington is very important and will be explained

in the following sub-chapter.

2.1.1.1. Triple-Bottom-Line Model

A popular model to visualize the different dimensions of sustainability is the triple-bottom-line

model by John Elkington from 1998, which considers three bottom lines when it comes to

4



sustainability: profit, people, and the planet (see fig. one). This model further describes that
only simultaneous and equal implementation of environmental, economic, and social interests

can lead to holistic sustainable development (Ulber, 2020).

People Social Dimension

Sustainability

Planet Profit

Ecologic Dimension Economic Dimension

Figure 1: Triple-bottom-line-model by Elkington

The three dimensions of the triple-bottom-line model can be explained using the following
approach: Economic sustainability (bottom-line profit) means the maximization of profits over
time while efficiently and responsibly using available resources. Ecologic/ecological, or
environmental sustainability (bottom line planet), describes perceiving and protecting the
ecosystem (and its capacity) in the future. After all, the social dimension (bottom line people)
talks about equity, community-wellbeing, ethical and fair behavior, and trust. This simultaneous
and equal consideration of sustainability is immensely important since especially in the 1980s
ecological sustainability has been over-prioritized (Osburg, 2017). This over-prioritization has
ultimately led to conflicts of interest concerning the social and economic dimensions of

sustainability (Bergman et al., 2018).

Also nowadays, failures in understanding the dependencies between the three columns and at
the same time over-prioritization of one dimension above the others can cause harm and
jeopardize success in implementing sustainability. In that regard, especially the economic
dimension has gained most of the attention from for example industry decision-makers, which
do not take social and environmental aspects into account as much as they should (Filho et al.,
2022). Especially the perception, that economic and environmental values can only conflict, as
the implementation of environmental concerns is supposed to lower profits and decrease

productivity, can be a huge miscalculation (Soderholm, 2018).
5



However, there is also general criticism of the triple-bottom-line model, as the substitutability
of an individual or several pillars appears to be possible (von Hauff, 2014). Like Elkington, also

society and politics have a huge impact on the current understanding of the term sustainability.

2.1.2. Political Relevance

The concept of sustainability has lately been increasingly gaining attention throughout society
and politics. Very important in that regard is the Brundtland Report, which defines sustainable
development as follows: "Sustainable development is development that meets the needs of the
present without compromising the ability of future generations to meet their own needs"
(Brundtland, 1987). Of similar importance was the 1992 United Nations Conference on
Environment and Development (the RIO Conference), during which the leading set of rules
aimed at sustainable development was developed (Kleine, 2017). During that conference, the
Agenda 2021, which is a development and environment-oriented action program that contains
active recommendations for action, was created. Primary goals of this agenda are for example
the fight against poverty, sustainable use of resources (especially regarding water, soil, and
forests), and the reduction of the greenhouse effect (Bundesministerium fiir wirtschaftliche

Zusammenarbeit und Entwicklung, n.d.).

Concerning the political impact on sustainability, the RIO conference adopted conventions,
e.g., the Agenda 21, still provide an important basis for sustainability policy at present
(Umweltbundesamt, n.d.). Also, very important in the implementation of the RIO conferences
conventions is the Agenda 2030 for Sustainable Development, which can be seen as an
extension of the Agenda 21, published in 2015 by the United Nations (UN). It is the most
important political incentive and framework of regulations, aiming to achieve a positive future

for the world and to tackle current key issues about sustainability (United Nations, 2015).

One of the main achievements of the agenda 2030 has been the introduction of 17 Sustainable
Development Goals (SDGs) and 169 targets focusing on society, the planet peace or prosperity,
which therefore can be seen as a roadmap for the future (Salvia et al., 2019;
Kendrovski/Schmoll, 2019). Regarding the current level of achievement of the SDGs, it is
important to mention that the global average SGD Index (an index deducted for the
measurement of success) for 2020 has decreased from the previous years and the Covid-19
pandemic has jeopardized the sustainable development (Sachs et al., 2021). As another direct
result of the Agenda 2030, the Paris Agreement was adopted in December 2015 during the
World Climate Conference. The major focus of the Paris Agreement is to restructure the global

economy in a climate-friendly way and therefore control climate change (Bundesministerium
6



fiir wirtschaftliche Zusammenarbeit und Entwicklung, n.d.). One main target of the Paris
Agreement is the achievement of “greenhouse gas neutrality”, which means that the amount of
climate-damaging gases must be reduced to the level, to which they can be removed from the
atmosphere by so-called carbon sinks, such as forests. Greenhouse Gas neutrality, however, can
only be achieved if the global economy quickly and consistently reduces the amount of set-free
carbon (Bundesministerium fiir wirtschaftliche Zusammenarbeit und Entwicklung, n.d.). The
strive of “greenhouse gas neutrality” also goes hand in hand with a significant impact on the

global economy.

2.1.3. Economic Impact of Sustainability

As the value of any organization is affected by the interconnection of nature, society, and the
economy, sustainability is not only a moral imperative anymore, but can also be counted as an
economic one for businesses (Kiron/Unruh, 2018). It has grown significantly in attention from
organizations, which are trying to implement sustainability into their business strategy (Opazo-
Basaez et al., 2018). Thereby, the economy takes apart as one of the most important contributors
and multipliers for more sustainability (Bundesministerium fiir Wirtschaft und Klimaschutz,
n.d.). Furthermore, businesses are influenced by various factors to operate more sustainably as
political regulations (for example the Paris Agreement), customers, and also investors are
demanding verifiable sustainability (Essers, 2022). Consequently, the social and ecological
impacts of corporate activities are being heavily observed by the public (Bundesministerium
fiir Wirtschaft und Klimaschutz, n.d.). That’s wherefore various corporations today publicly
document how their actions contribute to sustainable development to inform business partners,
the public, or investors about their activities and impact (Bundesministerium fiir Wirtschaft und
Klimaschutz, n.d.). As one example of that documentation can the “Sustainability Report 2021”
of the Volkswagen AG be cataloged, which contains information on the aspects of employee
concerns, environmental concerns, social concerns, respect for human rights, and combating
corruption and bribery (Volkswagen, 2021). Due to the above-mentioned incentives to improve
transparency, Corporate Social Responsibility (CSR) is growing in importance for businesses.
CSR refers to aspects such as social and environmental concerns that are voluntarily included
in a business’s operations and strategy (European Commission, 2013). To further emphasize
the political influence, various national regulations in terms of green policy in combination with
CSR have emerged, which mainly position themselves towards the achievement of the 17
SDGs. In Germany for example, the government brought a new sustainability strategy on the

way by implementing a law about the EU-CSR Directive and introducing the National Plan on



Human Rights (Essers, 2022). One of the main industries, which are currently being

restructured to improve sustainability, is the automotive industry.

2.1.4. Sustainability in the Automotive Industry

The automotive industry is also very much transformed by the concept of sustainability. When
it comes to the social dimension of the triple-bottom-line model, topics as e.g., data security
and privacy as well as other ethical questions are getting more and more relevant due to the
increasing levels of automation and connectivity (Andorka/Rambow-Hoeschele. 2020).
Furthermore, the economic dimension (generating profits) is essential too. But especially the
environmental dimension of Elkington is very vital as it has become a strategic issue for
automotive firms due to growing worries about climate change and environmental destruction.
Governments, customers, and investors are currently pressuring car companies to improve their
business practices, corporate cultures, and product offerings (Winkler et al., 2019; Pohl, 2019)
so that OEMs constantly work to minimize the negative effects their production processes and
goods have on the environment (Vaz et al., 2017; Martin- Pena et al., 2014). Those negative
effects include, that the transportation area contributed 25% of global CO2 emission (as of 2016)
(International Energy Agency, 2018), the deprivation of natural ecosystems including water
contamination and soil pollution (Whoriskey, 2016), an increasing carbon footprint due to
required resources used in production (as energy and water) (SMMT, 2019; Opazo-Basaez et
al., 2018) and the output of non-biodegradable waste (Winkler et al., 2019). Additionally, the
majority of vehicles, which are powered by an internal combustion engine (ICE) need fossil

fuels to run after they are built, which results in the discharge of harmful emissions (Pohl, 2021).

Previously discussed regulations as well as shifting customer preferences play a very important
role in the current transformation. In fact, the automotive industry is constantly under pressure
to address environmental risks, emissions, and safety. Regulatory bodies also require the
industry to make constant technological advancements aimed at reducing waste, improving
environmental performance, and ultimately enhancing sustainable operations (Koplin et al.,
2007; Pohl, 2019). Current trends in the automotive industry are, for example, carbon-neutral
productions, circular economy, or zero-emissions vehicles. For OEMs that development
includes re-evaluating their products and value chains from a sustainable point of view. One of
the key challenges will be to find a compromise between staying cost-effective and meeting the

legislative requirements as well as customer preferences (Jursch, n.d.).

One major driver for sustainable transformation in the automotive industry is the transition

away from fossil fuels, which is declared crucial for the achievement of many SDGs (Filho et
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al., 2022). The main goal is the achievement of zero-emission mobility, which only can be
achieved by innovations from the manufacturer side. The focus here will be to establish electric
mobility and alternative drivetrains, which produce fewer emissions than the traditional internal
combustion engines (ICE), which are driven by petrol or diesel and so electric-powered vehicles
such as battery-electric-vehicles (BEVs) and Plug-in Hybrids (PHEVs) are at the forefront (see
appendix C) (Seibt, 2022). Especially the expansion of the charging station infrastructure is
elementary for the successful and holistic implementation of electromobility
(Bundesministerium fiir Wirtschaft und Klimaschutz, n.d.). However, it is important to ensure
that EVs (Electric Vehicles) really are sustainable, which would also include the utilization of

renewable energy sources (Winkler et al., 2019).

In addition to that, the use of Al-based autonomous vehicles has also been demonstrated to
reduce emissions and therefore lead to more sustainable mobility (Igliski & Babiak, 2017; Liu,
Zhao, Liu, & Hao, 2019). All in all, sustainability must be pursued throughout the whole value
chain and the complete product’s life cycle in order to satisfy the industry's ambitions (Winkler
et al., 2019; Wu et al., 2015; Pohl, 2019). Furthermore, connected services contribute to
improved sustainability. Their impact is going to be analyzed in more detail in chapter 2.3.4.

Prior to that, the general importance of digitalization is going to be described.

2.2. Digitalization

Digitalization can be identified as one of the most important factors of influence regarding
businesses and societies (Parviainen et al., 2017) and means the increase in the utilization of
digital technologies (Speetjens, 2021). It can further be defined more preciously as
“development and application of digital and digital technologies and methods” (WBGU, 2019,
p. 5). This definition includes:

The production, use and disposal of hardware (Information and Communication Technologies
equipment, data centres, data transmission networks) as well as of software, digital technologies
and applications — ranging from robotics, the Internet of Things (IoT), via distributed ledger
technologies such as blockchain, to Artificial Intelligence (AI) (Liu et al., 2019, p.11).

Digitalization ultimately leads to a transformation of social life around the aspects of media
infrastructures and digital communication. (Brennen/Kreis, 2016). According to Castells
(2010), we can also speak of new economy, society and culture, highlighting the enormous
effect digitalization has in current time. Furthermore, it can be described as one of the major
forces in the current industrial revolution (Parida, 2018) and provides the opportunity for value
creation due to product innovation and harmonizing services to businesses
(Kyriazis/Varvarigou, 2013; Turber et al., 2015). The traditional barriers between the digital
9



and physical world are vanishing and the two dimensions are merging due to digitalization
(Hanelt et al., 2015). Thereby, the acceleration of digital innovations in form of new
technologies is reshaping the lives of consumers, the competitive environment of businesses as
well as the orientation of companies overall (Fichman et al., 2017). Digitalization however not
only has a significant impact on the economy, society, and political systems but also the planet
as a whole. When it comes to sustainability, it is yet unclear if the positive effects of
digitalization (e.g., energy efficiency and material savings) will be sufficient to offset
information and communications technology's detrimental environmental effects (e.g., its
enormous demand for critical raw material (Liu et al., 2019). The impact on businesses will be

further discussed in the following.

2.2.1. Digitalization and Businesses

The competitive environment of traditional businesses is massively shaped by the emerging
utilization of digital services. Hereby, digitalization will not only influence relationships with
partners and customers of businesses but also shape business strategies in general (Speetjens,
2020). Especially in a business context, digitalization can lead to the optimization or creation
of new business models or improved customer experiences (Paavola et al., 2017). That customer
experience will be very important for businesses, as due to new service offerings there are many
new ways of value creation, which then can attract new customers or enhance loyalty
(Speetjens, 2020). So, because of digitalization and other global megatrends, manufacturing
businesses are experiencing a faster-than-ever rate of transformation in their industrial
ecosystem and as innovative technologies and new business models are continually being
invented, the overall development is very dynamic, and organizations need to stay ahead of the

curve (Trophschuh/Beck 2022).

To keep up with the fast-changing business transformation, corporations need to be agile and
flexible. Furthermore, it is essential to place innovative technology at the center of all activities,
products, and services. The main reason for that strong level of influence is the so-called
Industry 4.0, which implies the use of digital factories, enabled by the Internet of Things
(Parida, 2018). According to research, the main focus of IoT projects in the industry is on
productivity increases, cost reductions, increasing sales or higher utilization of machines
(Telefonica Germany, 2019). In general, new digital technologies could not only improve
balance sheets in the corporate world but also align society's needs. For example, automated
machines can reduce waste and environmental pollution (Bohnsack et al., 2014). Furthermore,

digital technologies can facilitate the achievement of political regulations regarding
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sustainability goals (especially regarding SDGs 6, 11, 12, 14 and 15), which can especially be
valuable in the automotive context. On average, it is anticipated that the use of current digital
technologies will help improve progress by 22% and reduce negative effects by 23% when it
comes to achieving the main SDGs (GeSI/Deloitte, 2019).

2.2.2. Digitalization in the Automotive Industry

The digitalization also heavily impacts the automotive industry. So it is stated that the most
relevant and innovative solutions and developments regarding digitalization are occurring in
the automotive industry (Gao et al., 2016). Already in 2018, the CCOO de Industria
acknowledged, that in-vehicle digital technologies stand for at minimum 50% of the aggregated
value of a vehicle (LIopis-Albert et al., 2021). The automotive industry has also been highly
influenced by digitalization with self-driving cars, connectivity (digitization is leading to
connected vehicles that offer digital services to improve the customer experience in the fields
of safety, navigation, information, comfort, and entertainment (Bosler et al., 2017)), social
networks and big data being responsible for the revolution in the automotive industry.
Organizations therefore must adapt their business models in order to follow emerging trends
(Riasanow et al, 2017). Also, the electrification of the industry can be counted as a key driver
for digitalization and digital transformation (Vermesan et al., 2021). Also, vehicles get more
connected as well as more dependent on software, rather than mechanical components. (Dorrell
et al, 2015). Thereby, software contributes to the customer experience and overall revenues.
Current research, for example, has shown, that in 2025 45% of the overall profit will be
generated from software (Krings et al., 2021). Furthermore, it is claimed by Keller and Hiisig
(2009), that business performance can be increased by digital innovations as it leads to an
improved user experience. Furthermore, digitalization in the automotive industry can boost
sustainability as the development of new components, services, and technologies for future
vehicles can contribute to ecological sustainability and the protection of the environment
(Vermesan et al., 2021). The importance and development of connected services will be

explained in the following.
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2.3. Connected Services

2.3.1. Intro and Types of Connected Services

As the role of services increasingly grows in the global economy (service component of gross
domestic product (GDP) above 70% in most OECD countries), service competition is rising in
importance in many industries and the shift towards services has transformed the strategy of
traditional manufacturers (Genzlinger et al., 2020). The automotive sector can be taken as a
profound example of that development at hand as it is an industry, where the relevance of
connected goods and services is strongly expanding and transforming competition, while it is
focusing on producing connected vehicles (Segerstedt/Svedberg, 2021; Porter/Heppelmann,
2014). This advance in-vehicle connectivity can also be visualized by estimates, which state,
that 50% of the total vehicle fleet is going to be connected in Europe by 2025, in the US by
2023, and in China by 2029 (Krings et al., 2019). Connected services can thereby provide a
variety of functions such as real-time data collection, continuous communication, and
interactive feedback while monitoring their state and surroundings (Wiinderlich et al., 2015).
Several different types of connected services can be categorized: Data/Insights Services,
Vehicle-Centric-Connected-Services, Vehicle Features as a Service, and Beyond Vehicle
Services. Furthermore, the main categories of practice are Safety and Security, Convenience,
Entertainment, and Infrastructure. The different services can be described as the following:
Vehicle-Centric-Connected Services are related to the fields of autonomous driving, secure
software updates, alarming, and assistance. Thereby, the integrated support will be offered by
additional vehicle functions. Typical features are, for example, fatigue warning, traffic sign
recognition, smart route planning, or music and media streaming. The category Vehicle
Features as a Service refers to services, which can be activated on demand, as the required
technical components are already built into the car. Those services are, for example, active
cruise control (ACC), remote park assistance, or automatic emergency calling. Beyond Vehicle
Services are services, which are offered outside the vehicle (often with the involvement of third
parties). They include aspects such as e.g. fleet management, navigation, and traffic information
as well as drive efficiency and safety. Most common services in that area are for example
vehicle theft assistants, smart home connection, or gas and charging station searches. One
profound example of the latter is the cooperation between the Chinese OEM Aiways and the
application PUMP, which is a charging and navigation planning app (Aiways, 2022). Finally,
OEMs offer Data Insight Services, which are mainly relevant in a B2B context and refer to

cloud-supported vehicle analytics. Most important here are e.g., the diagnostics on-demand
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function in combination with predictive maintenance, car-based insurance, or live traffic
information. (Krings et al., 2021; Krings et al.,2022). The way those services are enabled (from

a technological point of view) is going to be explained in the following.
2.3.2. Technological Background

2.3.2.1. Types of Data and Communication

In the following sub-chapter, the technological background of connected vehicles in the first

place as well as for connected services specifically will be explained.

In that context, it is key to understand the complexity of big data. Connected vehicles can
generate data in-car, about where they are used, who is using them, and the way they are used
(Bertoncello et al., 2016). That in-vehicle generated data can accordingly be divided into the
following categories: Local Vehicle Data, Vehicle-To-Vehicle Data (V2V), Vehicle-To-
Infrastructure Data (V2I), and Vehicle-To-Connected-Device Data. Local Vehicle Data
includes data such as instance, GPS location, browser data, temperature, speed, or driving
patterns. V2V Data includes geolocation, travel routes, or upcoming hazards, whereas V2I Data
combines, for example, the lane location, traffic signals, or weather information. Finally,
Vehicle-To-Connected-Device Data takes phone contacts, website logins, remote diagnostics,
or text messages into account. (Soley et. al, 2018). In order to gain valuable insights from those
data, big data analytical skills will be required for OEMs (Porter/Heppelmann, 2015) as each
fully autonomous vehicle will produce approximately 4000 GB of data per day in the future.
The required network technology and data processing infrastructure will furthermore have a

severe impact on the environment from a sustainable point of view. (Miller, 2017).

The different forms of data are generated while the car is communicating with its environment,
for instance with its surrounding infrastructure, smart devices, or other vehicles. Therefore,
several different forms of communication can be classified when talking about the delivery of
information/data. Vehicle to Vehicle (V2V) communication is the first form of communication
and means the data exchange between vehicles themselves (Vdovic et al. 2019). The V2V
communication is thereby performed through a dedicated short-range communication (DSRC),
meaning a wireless communication channel designed for use in an automotive context (also
referred to as Wireless Access in Vehicular Environments (WAVE). Here, the communicating
vehicles form a vehicular ad hoc network (VANET), which is dynamic. (Al-Sultan et al. 2014;
Jian/Delgrossi, 2008). Also, the second form of communication, the communication between

vehicles and infrastructure (V2I) is primarily enabled by wireless communication. Here the
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communication relies on roadside units (RSUs) and onboard units (OBUs) which do transmit
the relevant information. As the name may suggest, RSUs extend the range of VANET roadside
units as they are installed throughout the road infrastructure, e.g., on traffic lights and road
signs. On the other side, the term “onboard” means, that the units are mounted on the vehicle,
(Al-Sultan et al. 2014). Last but not least, vehicles can communicate with the smart devices of
their passengers through several solutions, such as e.g. Bluetooth, Wi-Fi, or a wire (usually
USB-A or USB-C). Through the vehicle to device communication, features like hands-free
calling, navigation, or the streaming of music can be used (Saxena, 2018). Some researchers
don’t even distinguish between the different communication forms of connected vehicles and
simply refer to connection with the environment (V2E) or connection to everything (V2X)

(Vermesan et al., 2021).

To conclude the technical construction of a connected car, it is helpful to visualize it as a layered
model: client systems are modeled at the lowest level using embedded sensors and other
auxiliary devices. At the connection level, Wi-Fi 802.11p, 3G/4G/LTE networks, and particular
DSRC roadside communication protocols are used. Internet connection to public, private, or
business cloud systems is located on top. Together, they offer a platform for connected cars
(Golestan et al., 2015). Furthermore, for the display of Connected Car services in the cockpit,
an infotainment system with a display including a head unit (processor, memory, operating

system) and corresponding software is required (Johanning/Mildner, 2015).

2.3.2.2. Importance of Software

Due to the rise of on-demand functions as well as digital services in general, the operating
systems, basically the software of the vehicles, are becoming very important (Krings et al.
2020). Automotive software development thereby is shaped by different trends, mainly from
the social and technological environment. Social trends for example are the drive for energy
and cost efficiency, the aim of reducing accidents, seamless connectivity, and the desire for
individualization. In the technical sphere, the most important aspects, which need to be taken
into consideration during the development process, are the use of centralized and scalable
computing units, standardized communication forms across vehicles, connectivity and
cooperation, and autonomous vehicle function, ultimately resulting in self-driving vehicles. So,
the importance of software engineering as a capability of OEMs in the automotive environment
is going to grow in the future, as software is becoming more and more complex. Also, OEMs
need to provide the best possible software to not fall behind their competition (Vdovic et al.,

2017).
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To do so, not only software development skills, including software quality, remote software
updates or update capabilities will be very important for OEMs, but also skills regarding
electronics and communication need to be built or acquired (Traub et al., 2018). However, when
it comes to car operating systems, traditional OEMs have to face new and fierce competition,
as big tech companies are entering the market and can leverage their existing platforms
(customized for navigation, infotainment, and individualization) due to adopting them to
vehicle needs, which can result in a huge advantage (Burghard, 2020; Tian et al., 2016). Google
for example is already able to offer services such as Google Maps and other Google applications
via Google Automotive Services due to the introduction of their Android Auto OS and the
Swedish OEM Polestar already relies on that form of application (Segerstedt/Svedberg, 2021).
Software update capabilities play one of the most important roles, hence they are explained

further in the following sub-chapter.

2.3.2.3. Over-the-Air Updates

Like software updates for smartphones, OEMs also move in the direction of over-the-air (OTA)
Updates for their in-car software. Thereby, the latest software can be remotely provided to the
vehicle, so without the owner having to have physical contact at for example at a garage or a
dealership (Speetjens 2020). As mentioned, OTA already is a profound way of updating
software remotely in the telecom industry (Dakroub/Cadena, 2004). Furthermore, they can be
used to correct errors and update map materials (Bosler et al., 2017). However, there are some
very distinctive differences between the OTA capabilities of smartphones and the OTA
capabilities of vehicles, which ultimately restrict the download opportunities in the automotive
sector. As a foundation and to support OTA, the existing software, as well as hardware on the
vehicle side, need to be able to receive wireless data update packages (Speetjens 2020). The
trend of OTA is in due course on the rise as according to Krings et al. (2021), more OEMs will
be able to offer over-the-air updates soon. The business perspective of connected services is

going to be explored further in the following chapters.

2.3.3. Impact on Businesses

From a business perspective, connected services are having various impacts on manufacturers

in the automotive environment, starting with revenue streams.

2.3.3.1. Revenue Streams

Traditional OEM can generate revenue from five different revenue streams: Besides vehicle

sales, aftersales, financial services, and mobility as a service, the car as a platform, which
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includes data as a service and connected service sales can also be identified as a revenue stream
(Schiller et al., 2020; Bosler et al., 2018). Due to the development of connected services, OEMs
can support their traditional portfolio, which previously had been focusing on traditional
products (Segerstedt/Svedberg, 2020; Kowalkowski et al., 2013; Bosler et al., 2018) and they
are strategically investing in digital services and business models (Tian et al., 2016). This
development can be related to the concept of servitization, which ultimately allows companies
to improve customer relations, achieve differentiation, and secure revenue streams
(Oliva/Kallenberg, 2003; Hanelt et al., 2015). In addition to that, engagement in the customers'
everyday life can be improved by offering new touchpoints (Tian et al, 2016).

In his automotive value chain 2025+ prognosis report, Helbig et al. (2020) built a scenario that
states that if connectivity should evolve as differentiating factor together with the establishment
of electric mobility and autonomous driving, OEMs will be able to generate 20% of their
revenues as well as 19% of the total EBITDA from mobility/connected services, as consumers
seek additional infotainment solutions. However, this would require profound service
development skills as well as strategic alliances with IT companies. On the other hand, other
constructed scenarios indicate, that for example, the hype about connectivity could also vanish
and ultimately would not result in a business model extension or, that OEMs will miss out on
several revenue streams as they could become the hardware platform provider for the already
mentioned tech-companies, which then put their software solutions on top. It is very important
to point out that OEMs cannot influence their future (success) all alone. Instead, political and
legal regulations, technological progress, or the moves of other players also have a significant
impact. (Helbig et al., 2017). Nevertheless, connected services have the potential of becoming
the main source of revenue when it comes to the automotive industry (Segerstedt/Svedberg,
2020). As a result, connected services not only bring the potential to improve the customers
driving experience but on the other hand can also bring (returning) new revenue opportunities
for OEMs (Krings et al.,, 2021). Currently, that revenue is captured by different pricing
strategies, which especially vary regarding packaging and bundling on a geographical basis.
German OEMs for example prefer to offer various individual services a customer can purchase,
whereas American and Chinese competition follows the bundling approach and sells their
services as packages, rather than individually (Krings et al., 2021). Moreover, there are different
options when it comes to the moment of purchase. On the one side, the service/the package can
be purchased together with the purchase of the vehicle, or on the other side via subscription or
on-demand during car usage. Currently, the model of including the purchase of connected

services is most of the time directly included in the vehicle purchase itself (Schiller et al., 2020).
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As current research further indicates, the main target group and user profile of connected
services is going to be Gen Y and onwards, which are willing to pay an additional 55€ maximum
per month for connected services. The older generation has a significantly lower willingness to
pay (Helbig et al., 2017). New studies by the Center of Automotive Management (CAM)
suggest that in the year 2030 there is a recurring sales volume potential of approximately 900
to 1,000 euros per car and year for OEMs (Bratzel/Tellermann, 2022). It is important to
mention, that consumers do not only pay via financial currencies but also with their data, which
then can be used for example for further optimization of services. (Riasanow et al., 2017; Gao
et al., 2014). In addition to that, due to discounts for specific services and customers, lock-in
effects can be created by OEMs. Therefore, customers can be captured in the business
ecosystem and further value can be captured. Ultimately, also cross-selling other products at a

price premium could be achieved (Schiller et al., 2020).

The transformation of revenue streams also includes that regarding the connected car
technology first-mover can set the tone for future business models (Krings et al., 2021). So, by
becoming a holistic service provider, OEMs can leverage their profit potential by shaping the
new mobility landscape. Thereby, the OEMs can also take control of the most important
customer touchpoints (Schiller et al., 2020). Taking this into account, OEMs need to occupy all
customer touchpoints, as customers nowadays value access to all relevant services, preferably
from one provider (Schiller et al., 2020). Besides revenue streams and business models,

strategic cooperation and differentiation are critical for OEMs regarding connected services.

2.3.3.2. Strategic Cooperations and Differentiation

Big tech companies are entering the automotive market, which can benefit from their existing
customer-oriented software and disrupt the competitive environment of traditional players in
the automotive market. To avoid the fierce competition with those new entrants, some OEMs
choose to focus on strategic cooperation, which on the one hand provides the opportunity to
present a familiar user interface to the customer and on the other hand allows those OEMs to
reduce their potential competitive disadvantage due to the lack of know-how (Burgard, 2020).
In addition to that, those collaborations can be further beneficial as they can merge several
dimensions of knowledge into different value propositions, which single organizations with
limited capabilities may not have been able to do so (Speetjens, 2020). On the other hand,
cooperating with big tech companies (instead of developing software in-house) can lead to
strong dependences, which can ultimately result in the OEMs only being the supplier of the

hardware, missing out on revenues connected to software, and losing the power about the in-
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car experience. Instead of fully committing to one side of the make-or-buy decision, either
developing their own OS or relying on externally sourced software, some OEMs could try a
middle path by incorporating third-party services into their in-house OS. Thereby, the OEM
will maintain control over the infotainment and software itself but still can benefit from external
partner's' know-how (Capgemini, 2020). Opening to new entrants can furthermore assist OEMs
to gain valuable knowledge, which they then can use to increase innovation power (Hildebrandt

et al., 2015)

Moreover, in the automotive environment, customer experience will always be one of the main
differentiating factors, not only referring to the in-car driving experience but also concerning
the aftermarket or the sales process. (Llopis-Albert et al., 2021). As part of the automotive
software, connected services can be a main source of differentiation too, as customers are
especially focusing on the user experience and functionalities provided by the software of
vehicles in their purchasing-decision (Vidovic et al., 2019). For OEMs that implies, that
providing an attractive service portfolio that does satisfy the customer needs can lead to a

competitive advantage (Segerstedt/Svedberg, 2020).

So, while being creative in creating new digital services, OEMs can gain a competitive
advantage (Llopis-Albert et al., 2021) due to the fact, that the addition of new digital services

raises the value of the vehicle from a customer’s point of view.

2.3.4. Impact on Sustainability

There is general agreement that car connectivity features have the potential to offer consumers
significant advantages (Andorka/Rambow-Hoeschele, 2020). Information and communication
technology (ICT), also including connected services, can increase energy and cost efficiency
(especially regarding Electric vehicles (EV), as well as comfort and safety (Vdovic et al., 2019;
Andorka/Rambow-Hoeschele, 2020)). Furthermore, according to a recent analysis, connected
and autonomous vehicles (CAVs) can be more fuel-efficient and emit fewer emissions because
they make it easier to perform actions that reduce fuel usage (reduced amount of braking
/accelerating and cold starts, intelligent speed adaptation and route selection that maximizes
efficiency), which in turn lowers energy use and exhaust emissions (Taiebat et al., 2018). After
all, connected services might also improve the accessibility of each person's ethical footprint,
due to increased transparency and data collection, which may lead to an improvement in
people's behavior in general (Andorka/Rambow-Hoeschele, 2020). So, connected services can
directly contribute to ecological sustainability and can have a considerable influence on the

environment (Liu et al., 2019). Furthermore, automobiles are anticipated to feature more green
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services that increase their sustainability as they become more digitally enabled (Opazo-Basaez

et al., 2018). The customer side will be highlighted next.

2.3.5 Impact on Customers

Consumers are transferring their expectations and experiences of service into the automotive
world and therefore also the willingness to pay for connected services is on the rise (Schiller et
al., 2020). However, according to recently conducted surveys, customers are still not convinced
of the benefits that connected services may bring. Especially in the eurozone, where only 36%
of respondents see value in connected services, securing future sales may be a huge challenge
for OEMs (Schiller et al., 2020). One reason for that refusal to accept may be due to privacy
concerns, as many people do not seem to be willing or prepared to adjust to technological

developments (Rambow/Rambow-Hoeschele, 2018).

All in all, the development of connected services is driven by customers' expectations to
experience a similar level of connectivity in their cars as e.g. at home or work (Kim et al., 2017).
At the moment, connected services, which do improve navigation or safety are the most
desirable services from a customer perspective in terms of willingness to pay (Capgemini,
2020). Regarding general preferences, security services are leading the line. Features, which
do include time and money savings for customers, are also desirable (Bertoncello et al., 2016).
In general, customer preference is shifting towards the use of connected services and
individualism. Furthermore, customers do value pay-per-use offerings, rather than traditional
payments - a development, of which OEMs should be aware (Schiller et al., 2020). In addition
to that, connected services could contribute to the overall level of customer satisfaction.
Furthermore, they can reduce the total cost of ownership (TCO) as well as being able to increase

the uptime of vehicles (Speetjens, 2020).

2.3.6. Future and Trends

In the future, connected services will most likely be on the rise even more, as due to the
development of fully autonomous cars, the passenger is going to be using connected services
for entertainment, messaging, or other productive purposes even more (Segerstedt/Svedberg
2020). The future development of connected cars brings a huge number of opportunities for
generating new revenue streams with for example services regarding infotainment, e.g., gaming
or watching movies, which customers can use while the vehicle automatically drives to the
required destination (Helbig et al., 2017). Also, a digital assistant that makes passenger life

easier will be a significant connectivity element in the future (Andorka/Rambow-Hoeschele.
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2020). In addition to that, 5G connectivity, which is currently emerging, is contributing to the
next push for the further roll-out of connected services. As the European Commission declares,
until 2025 all urban areas and key infrastructure (including railways and important roads)

should have 5G coverage (Schiller et al., 2020)
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2.4. The Automotive Industry

The automotive sector is one of the most important sectors of the global economy and is
traditionally responsible for the production and sale of motor vehicles and their components.
Thereby, engineering, design, or electronics have been the core competencies of OEMs

(Athanasopoulou et al., 2016). Currently, it is experiencing a period of change.
2.4.1. Transformation of the Industry

The automotive sector is undergoing a huge transformation in recent years. Trends like
connectivity or self-driving cars, as well as new mobility services such as e.g., car sharing are
having a huge impact on the automotive industry and are responsible for new business models
emerging. These new business models are favoring the entry of new competitors into the
automotive market, which due to innovative and disruptive approaches are contributing to the
transformation of the whole sector significantly (Riasanow et al., 2017; Bosler et al., 2018).
Due to that transformation, also the value chains in the automotive sector need to be readjusted
drastically (Helbig et al., 2017). Moreover, to compete in the new automotive environment,
OEMs need to be willing to change (Helbig et al., 2017). Thereby the automotive industry (like
many other industries) is shifting from an OEM-centric approach (as visualized in fig. two)

towards a flexible ecosystem with open boundaries (IBM, 2015).

Tier 1 Supplier

Tier 2 Supplier

Tier 3 Supplier

Figure 2: Traditional Supply-Pyramid in the Automotive Sector

The future development of the automotive sector mainly results from drivers of the areas of
economic shifts, progress regarding technology, society, environmental sustainability, and

legal/political regulation which, in sum, can be referred to as STEEP forces (Society,
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Technology, Economics, Environment, and Politics) (Helbig et al., 2017). However, also from
the customer side, the industry gets reshaped, as customer preferences and their perception of

mobility, in general, are changing (Schiller et al, 2020).

Besides the previously described rising importance of connected services, the following aspects
will have the most important impact when it comes to the future development of the automotive
sector: First, alternative drivetrains will emerge more and more because of political regulations
regarding the reduction of emissions of carbon. The spearhead here will remain the battery
electric vehicle (BEV), however, there will be a coexistence between various forms of
drivetrains. Furthermore, electric mobility leads to a decrease in production costs but requires
an adequate charging network. A further main characteristic is the development of shared
mobility. As the perception of the ownership of vehicle shifts in society, mobility services grow.
As aresult, the utilization rates of vehicles rise, and the absolute number of vehicles (especially
in urban areas) will be reduced. Also, the ongoing development of autonomous driving will
accelerate the rise of shared mobility too, as it may also include passengers who are currently
excluded from driving a vehicle, e.g., children or the elderly. As already stated, also the
development of autonomous driving itself, which indicates that the vehicle will be driving on
“its own” and without human intervention, will shape the current state of mobility and requires
additional adaptation by OEMs (Schiller et al., 2020). Finally, it is important to mention that in
general the vehicle sales figures in the Euro5 region are declining due to a shrinking and parallel
aging population, which reduces the total base of potential customers. Those shrinking numbers
are also favored by increasing urbanization and present another challenge for OEMs (Schiller
et al., 2020). The German Automotive industry is further described in appendix D, to enable a

more detailed view of the importance of the industry for the German society/economy.

2.4.2. The Case Company - BMW

The case company at hand, BMW, will be introduced in the following sub-chapter.

2.4.2.1. History and Economic Situation

Bayerische Motorenwerke AG (BMW) was founded on the 7" of March 1916 and emerged
from the Gustav Otto aircraft engine factory and Bayerische Flugzeug-Werke Ag. Having
previously produced aircraft engines, brakes, or motorcycles, it was not until 1928 that the
company entered its current core business, the manufacture of automobiles. After difficult years
of reconstruction and repression (mainly caused by the 2" World War), BMW achieves its
breakthrough as a successful and modern automobile manufacturer in 1961 with the "new class"

by occupying a niche in the automobile market. During the following globalization, BMW was
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able to open new markets and built an international production network. Currently, the BMW
Group (consisting of BMW, Mini, BMW Motorrad, and Rolls Royce) operates plants in South
Africa, Austria, the USA, China, the UK, and Germany (BMW, n.d.). BMW's mission: "We
stand for first-class individual mobility and contribute to the sustainable development of our
planet we reconciled economy, ecology, and society. As a result, our customers enjoy
outstanding products and demonstrate responsibility." Visualizes the customer-centricity of the
brand and further emphasizes on the importance of sustainability (BMW, n.d.). To further
introduce the case company, some more KPIs of the BMW Group are visualized in table one

(as 0f 2021).

KPI Amount
Number of Employees 118.909
Revenue 111.230M €
EBIT 16B €
EBIT Margin 14,4%
Cars delivered 2.5M
Percentage of EVs of total cars delivered 13%
Share price (as of EOB 19.12.2022) 82,97€
Share price ATH 116,75€
Connected services offered 14

Table 1: Key Performance Indicator of BMW

2.4.2.2. BMW and Sustainability

BMW has set itself ambitious sustainability goals and aims to be “the most successful and
sustainable premium manufacturer for individual mobility.” BMW's sustainability strategy
thereby mainly comprises the aspects of resource conservation, social responsibility as well as
production, and value creation to make an effective contribution to the environment as well as
climate protection. To meet these goals, BMW has, for example, only used renewable energy
sources since 2020, recycles 99% of the production waste generated, or uses biogas on a pro-

rata basis to operate its plants.

Regarding the core product of vehicles, the expansion of electromobility is a fundamental
component of the corporate strategy about sustainability as BMW aims to launch fully or
partially electric vehicles on the market by 2023 and to increase the proportion of electrified
vehicles to 50% of the total number of vehicles delivered. Currently, the product portfolio
includes 5 BEVs. The BMW iX, the i4, the 17, the iX1 or the iX3. BMW previously produced
BEVS with the 13, Start of Production (SOP) 2013 and the 18, also SOP 2013. Both models,

however, are currently no longer in production (BMW, n.d.).
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2.4.3.3. BMW and Connected Services

In addition to sustainability, also digitalization has a major impact on the strategic orientation

of the BMW Group and influences the entire value chain.

Connected Services, which were introduced in 1998 under the name "BMW Telematics", are
also at the forefront of the company's digitalization strategy. As an extension, the BMW
ConnectedDrive Store was introduced in 2014, allowing customers to book and pay for services
directly from the vehicle. According to BMW, BMW Connected offers customers numerous
touchpoints as well as the ability to use services anywhere. In this way, BMW creates a network
between the vehicle and the driver and creates a 360-degree comprehensive digital customer

experience. BMW describes Connected Drive as follows:

BMW ConnectedDrive comprises all digital services that intelligently connect the vehicle with
the outside world. In addition to telematics services, these also include driver assistance
systems, connections for mobile devices, as well as entertainment offerings, and traffic services.
Prerequisites for using ConnectedDrive: Your vehicle has a permanently installed and active
SIM card (BMW, n.d.)

After logging in to the BMW ConnectedDrive Account, the account can also be connected to
the “my BMW” mobile application, which offers more connectivity and digital services (BMW,
n.d.). An overview of BMWs current connected services portfolio is provided in the attachment

section of the dissertation (see appendix B).
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3. Methodology

To ensure transparency and the reliability of the findings, this chapter outlines the research
strategy and research design choices in addition to explaining the collection of primary and
secondary data. The data analysis process as well as a critical reflection on the quality of the
research are also discussed. Thereby the selected methodology choices were made to gain a
deeper and more practical understanding of the subject at hand, the potential positive impacts
of connected services to ecological sustainability in the automotive industry and to answer the

presented research questions.

3.1. Research Strategy

A qualitative research strategy was adopted to create wholesome insights of the interconnection
between digital services and sustainability in the automotive environment while focusing on
connected services and ecological sustainability. The literature review offered a deep contextual
understanding of the current state of research on the phenomenon. However, as the empirical
data on vehicle-connected services (especially in combination with ecological impact) is thin,
exploratory research is required as a useful addition and has been suitable to enhance the
development of unexpected information (Bell et al., 2019). Then, the literature review was
combined with the industry-internal perspective of experts in form of interviews. These two
dimensions combined contributed to an increased practicability of the topic at hand. Due to the
exploratory approach of the study, the results can be the foundation for potential upcoming

exploration directions (Svedberg/Segerstedt, 2020).

3.2. Research Design

In terms of research design, a qualitative approach in form of a single case design over a cross-
sectional time frame was adopted. A case study is an empirical examination that uses several
sources of evidence to explore a phenomenon in its real-life situation (Yin, 1998). Here, the
case study is focusing on a well-defined unit of analysis of an automotive original equipment
manufacturer with the case company being BMW. Thereby, as the case study uses many sources
of evidence, it provides good visualization and enables one to gain a holistic understanding of
a phenomenon. So, the case study can lead to a detailed and specific understanding of the
interconnection of sustainability and connected services at BMW. Qualitative data collection in
general is most suitable for that kind of case study, as it emphasizes how individuals build and
understand their social existence, hence allowing for differentiated points of views (Bell et al.,

2019).
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Concerning the case company, BMW is an appealing example since it is a long-established and
great participant in the automotive industry, which nowadays must compete against its
traditional competitors as well as new entrants. Hence the company finds itself in a challenging
market situation and transformation concerning the strategic orientation, involving connected
services. Furthermore, the automotive sector has been selected as the context for the analysis
due to in chapter two described circumstances regarding sustainability and current innovations

in connected services, it is a very dynamic environment.

3.3. Research Process

Regarding the research process, the thematic field of connected services and sustainability has
been selected based on its importance to the current developments in the automotive industry
and the lack of coverage in the existing literature. As emphasized in the literature review, digital
and connected services as well as sustainability has enormous importance for OEMs and are
therefore also very relevant to the case company BMW. The fact, that existing literature is
scarce concerning the connection between digital services and ecological sustainability, as it
has only been covered on a very superficial level, is also contributing to the selection of the
topic and contribute to the overall progress of research in the area at hand. Moreover, the results
of the research can be very valuable knowledge for decision-makers in the automotive industry,

which further contributes to the relevance of the study.

So, after defining the subject and the case company, literature about the most relevant aspects
in connection to the interconnection of connected services and sustainability has been
examined. Those most relevant aspects include sustainability, digitalization, connected
services, or the structural change of the automotive industry overall. The gathered insights
helped to build the required knowledge to determine the research questions as well as the best-
applicable methodology of research. In the following step, criteria for secondary data collection
were constructed. These included evaluating the trustworthiness and relevance of sources. After
completing that criteria catalog, the step of the literature review was conducted which then
additionally played an important role in the following phase of formulating the interview
guideline and script, which are based on the thematic assessment of theoretical discoveries.
Simultaneously, the shortlist of potential interview partners was created, and potential
interviewees were contacted (mainly using social media as LinkedIn or WhatsApp). Afterward,
the interviews were conducted, and transcribed and the empirical findings summarized.
Following, the primary data collection was completed, the analysis phase was performed. The

relevance of that analysis was insured by taking the findings of the literature review into account
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and connecting them to the empirical findings. In the last phase of the research process, the
conclusion was built. and the dissertation was finished with a revision regarding its entirety and

layout to offer high-quality and concise research. The research process is also visualized in

figure three.
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Figure 3: The Research Process

3.3.1. Secondary Data Collection

The secondary data used for the literature review was collected from various sources, with the
main database to discover relevant information being Google Scholar. After identifying a
relevant article, also the previously created articles cited by the article at hand as well as the
following articles referring to the article at hand were investigated as well. To make up for the
already mentioned scarcity of academic information regarding connected services and their
impact on sustainability, further resources were required to gather a satisfactory foundation
from the literature. Those further resources mainly consist of industry analysis and reports from
management consulting companies such as Capgemini, PricewaterhouseCoopers, or McKinsey.
Moreover, a extensive literature review guaranteed the set of relevant and extensive data. That
review was mainly focused on keywords and search terms (based on the relevance of the

dissertation) to achieve a complete and balanced information search.

3.3.2. Primary Data Collection

Regarding primary data collection, four interviews were conducted in semi-structured expert
interviews to collect the empirical data. In this context, an expert can be defined as follows:
"Expert describes the specific role of the interview partner as a source of specialized knowledge
about the social issues to be researched. Expert interviews are a method of eliciting this
knowledge." (Gliser/Grit, 2010, p.12). Since it is a guided interview, a list of prepared
questions forms the basis of the conversation. In the context of a guided interview, it is
important to plan a communication process that includes all information relevant to the study
and is also oriented to the cultural context of the interviewee (Gléaser/Grit, 2010). The interview

guideline has thereby been created by orientating the most relevant keywords and the
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knowledge collected in terms of the literature review and mainly covers the aspects of
sustainability, connected services, and their interconnection in the automotive industry while
also emphasizing the case company at hand. Furthermore, an outlook has been implemented as
well. As the interview is furthermore conducted flexibly the focus is on exploring the
interviewee's area of experience (Atteslander, 2003). To avoid losing data, the interviews were

tape-recorded and transcribed, with the transcripts being attached to the dissertation.

3.3.2.1. Sampling of Respondents

The potential interviewees were selected by using a non-probability and therefore purposive
sampling method as the respondents were chosen by the researcher’s judgment. The main
criteria for selection are their potential to contribute to answering the research questions and to
provide the necessary knowledge. Moreover, ease of contact and potential willingness to take

part were further criteria for being selected.

3.4. Data Analysis

Regarding the analysis of data, an iterative process has been applied throughout the thesis,
which means that both dimensions of findings (theoretical and empirical) were constantly
revised and analyzed. After conducting the interviews, the results were color-clustered by using
a thematic approach, consequently clustering the data into topics. So, the data could be
categorized into thematic areas, also including sub-areas which ultimately facilitated the
process of comparison and pattern discovery. The results of the interviews were also checked
regarding connections to the outcomes of the literature review. Answers which did not match
with the theoretical findings have been identified as most important, as they were processed as

potential-new knowledge, not yet included in the literature.
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3.5. Research Quality and Limitations

Since a qualitative research approach has been chosen, the following criteria (see table two),
which were formulated by Lincoln and Guba (1985), can be used in the evaluation process and

to analyze the quality of the conducted research.

Criteria Explanation

1. Authenticity Authenticity refers to the assurance that the behavior

and assessment of research are credible

2. Trustworthiness Trustworthiness refers to the accountability of the
dissertation and explains, why the results are worth
paying attention to. It includes the following four

criteria:

2.1. Credibility Credibility refers to the scale, to which the findings of
the research are valid and truthful

2.2. Transferability Transferability means to what degree the research
design and the findings apply to other circumstances

and further research.

2.3. Dependability Dependability talks about the study/its results being
consistent over time and under different circumstances

and conditions.

2.4. Confirmability Confirmability refers to the objectivity of the research

Table 2: Research Quality Evaluation Criteria

All these criteria will be confirmed in the following: In the dissertation, the authenticity was
ensured as the form of semi-structured allows the respondents to share their experiences and
opinions freely, due to open-ended questions. Credibility was achieved due to the fact, that
interviewees were selected purposefully and about their level of expertise and knowledge. First
and foremost, it is important to mention, that transferability is not the main goal of the
dissertation, as it solely focuses on the company BMW. Even though, transferability is
achieved the case study at hand may offer suggestions for OEMs in the auto sector, who are
also looking to incorporate connected services into their offerings/or adapt their current
approach. Additionally, due to the distinctiveness of the observed case company, it is uncertain
whether the results can be valuable in other environments. When it comes to the dependability
of the conducted research, it is important to bring forward the point that the social settings of
case studies are very dynamic. In addition to that, the area of connected services and
sustainability is hugely impacted by customer preferences as well as technological progress,
with those two factors of influence also being flexible. That’s why overall it is difficult to ensure
similar results if the study would be conducted again. According to Bell et al., (2018) it is
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impossible to achieve complete objectivity in research. However, to increase the
confirmability of the conducted research, the literature review for example has been done with
an extensive approach to reduce the risk of overlooking theoretical findings and to reduce biases

(Lincoln/Guba, 1985).
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4. Empirical Findings

The following chapter will present the main findings of the semi-structured interviews.

In total four semi-structured interviews were conducted (see table three for more details).

Interview Partner Position Department
1 Lead Sustainability Employees Corporate Strategy and
Sustainability
2 Head of Marketing and Product Brand Communication

Content Management (including

Connected Services)

3 Head of Business Intelligence & Connected Car and Digital
Data Analytics Products
4 Integration Lead Dealer Domain (formally

responsible for the
visualization of the BMW
Connected Services in the

Connected Drive Store)

Table 3: The Interview Partner

The interviews and their main questions were created to contribute to answering the research
questions and focused on the topics of currently offered connected services, their (potential)
impact on sustainability, and their future development (also covering specific new services
which may emerge). The interview script including all questions is attached to the dissertation

(see appendix A).

4.1. Overall Impact of Connected Services

The first question of the interviews covered the overall impact of connected services on the
automotive industry and BMW in particular. When it comes to the overall impact of connected
services, all respondents state that connected services have a significant influence on the
automotive industry in general. Respondent one argues, that in that regard the most important
aspects of connected services are on the one side the customer expectations, that connected
services are being also offered in a car to match their service usage in other dimensions of their
everyday life (“They expect the car to have the same kind of services”) and on the other side
the car vehicle as a connected device which can communicate with its environment. She
additionally emphasizes the need for OEMs to accelerate the development process of vehicles
to be able to provide adequate hardware for required connected services as soon as possible.

About BMW she indicates that strong innovation power and big process capabilities are an
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advantage. Furthermore, she highlights that due to BMW's early adoption of connected
services, the current user base is already relatively large. Also respondent two shares the opinion
that connected services offer the possibility to meet the customer at various touchpoints
(“Connected Services allow us to much more meet the customer needs at various touchpoints™)
and continues to explain that with connected services OEMs can create ecosystems which
ultimately increase customer loyalty. According to him, innovation can be the reason for
competitive advantages in the industry. Also, when talking about innovation, he mentions that
BMW is a leader in innovation (explicitly referring to sustainability too) and therefore already
has been able to gain a competitive advantage. Respondent three starts his argumentation while
emphasizing that connected services are “one of the main pillars” of the digitalization strategy
of BMW and lead to new business models, which do enable direct customer contact at various
touchpoints. Further, he indicates that connected services are very important for business
revenues and they do enable re-occurring revenues. Thereby, the car itself becomes a selling
point too, as features on-demand can be purchased directly from the car. Partner four especially
emphasizes the increased ability of individualization due to connected services and explains,

that on-demand connected services can satisfy short-term needs.

4.2. Development in Future

The potential future development of connected services overall was discussed next during the
interviews. In that regard, respondent one claims that the increasing rollout of over-the-air
updates and the growing number of services (especially on-demand features) will ultimately
make connected services more available for the customer. She indicates further that new
business models must be created/will establish to match that development and emphasizes that
due to the increasing communication capabilities of vehicles (vehicle-to-x-communication),
especially services with a focus on electric mobility, which ultimately are connected to the
electric grid and the charging infrastructure will be most relevant in future. Respondent two
puts the customer at the center of his considerations and argues that future development will
mainly adapt to changing customer preferences (also regarding sustainability). Further, he
indicates that big data is very relevant in identifying emerging trends and says that “Connected
Services give the basis for getting more and more information about our customers”. Partner
three has the opinion, that digital and connected services are at the beginning of their lifecycles
and therefore believes, that in the future a huge variety of new services will be offered. Further,
he continues to argue, that the importance of subscription models as a selling strategy will grow

similar, which offers more flexibility to the customer. That increased flexibility will also further
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“boost” the acceptance of connected services. Also, partner four suggests that the number and

variety of connected services will ultimately grow in the future.

4.2.1. New Connected Services

When it comes to new connected services, services that do enable charging (referring to electric
mobility), services that do increase transparency, and services that enable holistic urban
mobility (combining different forms of transportation) are at the forefront according to
respondent one. The explanations of partner four go in the same kind of direction as he also
indicates that the interconnectivity in the automotive ecosystem will grow and “become more
open”. That interconnectivity could then also be applied to other industries outside the

automotive environment, such as e.g., smart homes.

4.3. Ecological Impact of Connected Services

From the point of view of respondent one, two different dimensions can positively influence
sustainability as she states, “These are things where you help people reduce the emission
further”. First, she lists that due to increased transparency, which can be enabled by connected
services, the carbon footprint of the car and the passenger are becoming more visible. Second,
she reflects that connected services can reduce emissions directly as she says (“...get CO»
Emissions down.”). Compared to respondent one, which has been covering the topic of the
sustainability impact of connected services from a broader perspective, respondent two
explicitly mentions existing BMW connected services which according to him directly improve
ecological sustainability. First, he talks about the Active Cruise Control with Stop and Go
function and the Driving Assistant Plus which both reduce the amount of braking and
accelerating, thus optimizing the driving behavior. He continues his argumentation while
arguing that improved driving behavior will lead to reduced emissions of combustion engine
cars and will reduce the energy usage of electric cars, so he also differentiates between the
different forms of drivetrains. Moreover, respondent two goes on to talk about the Connection
Navigation App and its updateability, which can lead to increased route efficiency (avoiding
congestion) and therefore increases sustainability simultaneously. Finally, and likewise, to
respondent one, he also addresses the aspect of the visualization of individual carbon footprints
(with help of the driving statistics feature in the myBMW app) which he believes “may also
trigger a change in the usage of your car and your personal drive behavior”. Interview partner
three also declares that connected services about navigation features are most important for
ecological sustainability. For him, however, navigation features not only refer to ecological

routing (emission-reduced navigation) but also includes the driving assistant plus autonomous
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driving. Partner four agrees with the overall opinion that especially intelligent navigation can
be most important regarding ecologic sustainability however he adds that a hybrid model
(combining different forms of transportation) can be the best solution in that regard. In addition

to that, he visualizes the importance of holistic sustainability along the whole supply chain.

4.4. Future Impact on Sustainability

When it comes to the future impact of connected services on sustainability, respondent two
thinks that the combined impact of connected services on ecology will improve, as the usage of
digital services will grow and can benefit from innovations in that field. He also states that
Mobility as a Service (MaaS) can contribute to that future impact positively and gives the
example of the digital BMW car key, which reduces the number of cars on the road (thus
reducing emissions). When asked about the future ecological impact of connected services,
respondent three explains that the current portfolio strategy tries to directly satisfy the customer
needs plus is optimized in regard to profits for the company (“The driver is always to satisty
customer needs and to make money”). In the future, however, he believes that that may change
and connected services, which explicitly try to increase ecological sustainability will be
developed. He also states that in the future the overlap of customer needs and sustainability will
increase so that connected services will be able to positively impact both dimensions at the
same time. Respondent four suggests that in the future an eco-mode on demand could be a

profound alternative to increase the future sustainable impact.
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5. Discussion and Conclusion

The concluding section of this study summarizes the research process and main findings. In
addition to that, the subsequent implications (academic and managerial dimensions) are also
reflected. Further, future research directions and objectives are recommended and the potential

limits of this thesis are discussed.

5.1. Answering the Research Questions
In the following sub-chapter, the research questions (introduced in chapter one) will be
answered by taking into account the findings of the literature review and the results of the expert

Interviews.

5.1.1. Research Question 1

The first research question states: “What are the current approaches of leading industry OEMs
(at the example of BMW) regarding connected services? What are current trends looking like?”
and can be answered the following: Sustainability and digitalization built the core of BMWs
corporate strategy. Connected services further contribute to that orientation and due to BMWs
innovation power and early advance in that field, the company can offer customer-focused
solutions. Furthermore, connected services are generating mass data and due to big data
analytics, BMW can learn from its users, forecast trends in preferences, built ecosystems and
increase loyalty. Currently the Connected Drive Store (marketplace, where the connected
services are offered) consists of 14 services for the German market. Emerging trends are the
further rollout of OTA capabilities as well as the emergence of more and more on-demand
features, which can be activated in a flexible way as the required hardware is already built-into

the car.

5.1.2. Research Question 2

The second research question goes by “How can connected services contribute to a more
sustainable mobility? Which services can have the most important impact?” and the following
considerations are important when it comes to answering it: Connected services can improve
ecological sustainable mobility in several ways. First, they can lead to improved driving
behavior (less braking and accelerating) which leads to reduced emissions for ICE-vehicles and
to improved energy efficiency for EVs. Second, improved efficiency in terms of navigation
helps to avoid congestions, which further reduces the number of carbon-dioxide emissions.

Also, due to increased transparency of individual carbon-footprints their visualization through
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connected services can lead to a more sustainable behavior overall. Most important connected
services to increase sustainability are from the categories of Vehicle Features as a Service,
Beyond Vehicle Services and Data Insight Services. Most important in BMWs current portfolio
are the Active Cruise Control with Stop and Go function, the Driving Assistant Plus and in
general all services that are related to navigation, such as the Map Update. Due to the
combination of in-car connected services with the myBMW application and its services (for
example the digital car key) sustainability can be improved even more. Also, the holistic supply
chain needs to be analyzed when it comes to the sustainable impact, as the development process

of connected services and especially the transfer of mass-data is causing for further emissions.

5.1.3. Research Question 3

The third research question is: “how will connected services appear in the future and how may
they contribute to the future sustainability?” First and foremost, connected services which are
interconnected between various forms of (urban) mobility will be most important when it comes
to ecological sustainability as a mix of different forms of transportation will have the biggest
impact when it comes to improving sustainability. V2X communication will be very important
in that regard as it allos for the vehicle to interact with for example smart cities, the electric
mobility grid or smart home applications. Moreover, due to overall rising figures of utilization
(enabled by the further roll out of OTA-updates and the emergence of (new) features on
demand) will increase the total impact connected services may contribute to sustainability. Last
but not least the development process of new connected services, which will solely focus on
improving ecological sustainability, will heavily contribute to the rising importance of
connected services in that regard. An eco-mode on demand can be an example for such new

services.
5.2. Implications

5.2.1. Academic Implications

Even though there is various literature that covers the interconnection of digitalization and
sustainability in the automotive industry overall, the relation to connected services has not been
recognized before. Consequently, this research builds a connection between the two dimensions
and visualizes, how connected services as part of the digitalization of the automotive sector can

impact ecological sustainability and thereby closes the identified research gap.
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5.2.2. Managerial Implications

The study's findings have various implications for practice. One practical outcome of this
research is that it might impact the thinking of readers by presenting new ideas. As presented
during the research, connected services plus ecological sustainability grow in their importance
for OEMs in the automotive environment. Furthermore, following a twin-transformation
strategy can be economically beneficial. This research provides OEMs a road map, which
ultimately can help to optimize existing connected service portfolios while taking the twin
transformation into account. Further, due to the prognosis of future trends and developments,

also long-term orientations can be adapted.

5.3. Limitations

First of all, due to the time frame of this dissertation, there was no room for broader research
and the amount of conducted interviews had to be limited to four interviews. Conducting more
interviews thereby could have made more insights possible by taking more different dimensions
into account, thus increasing the quality of the research. Moreover, the interviews were limited
to experts from the automotive sector. More specifically: only employees of the BMW Group,
were interviewed which may limit the findings to the sector or case company at hand. Moreover,
no physical meetings for conducting the interviews could be held because of the COVID-19
pandemic in combination with long distances. Still real face-to-face communication remains
superior to digital communication as gestures and facial expressions as part of non-verbal
communication can be very important. Overall, connected services and their ecological impact
plus covering literature are continuously progressing and given the early stages of the current
innovation cycle, the content of this research may not be significant for an extended period to

come.

5.4. Future Research

This dissertation has given insights into the field of connected services and ecological
sustainability. However, various topics for future investigation have been discovered. First, due
to the changing competitive landscape and innovation in the automotive industry, a follow-up
study in some period could be interesting to measure the impact of changing circumstances.
Second, as identified by our research, connected services are still in the earlier stage of the
innovation cycle so it is still unclear, how to maximize ecological impact in that regard. Future
research should also focus on the interconnection between connected cars and for example

smart home devices or smart cities and the potential to improve ecological sustainability here.

37



References

Agenda 21. (0. D.). Agenda 21/ Nachhaltigkeit: Begriffserkldrung, Definition, historischer
Ursprung, magisches Dreieck der Nachhaltigkeit, Brundtland-Bericht, Agenda 21,
Nachhaltigkeitsindikatoren, Lexikon. Lexikon der Nachhaltigkeit. Retrieved from:
http://www.agenda2 1-treffpunkt.de/info/Nachhaltigkeit.htm

Aiways. (2022, 15. Juni). Aiways kooperiert mit PUMP zur Routen- und Ladeplanung fiir
Elektrofahrzeuge in ganz Europa. Media Center of AI-WAYS EU. Retrieved from:
https://media.ai-ways.eu/de/2022/aiways-kooperiert-mit-pump-zur-routen-und-
ladeplanung-fuer-elektrofahrzeuge-in-ganz-europa/

Al-Sultan, S., Al-Doori, M. M., Al-Bayatti, A. H., & Zedan, H. (2014). A comprehensive
survey on vehicular ad hoc network. Journal of network and computer
applications, 37, 380-392.

Andorka, S., & Rambow-Hoeschele, K. (2018, November). Ethical and Social Aspects of
Connected and Autonomous Vehicles: A Focus on Stakeholders’ Responsibility and
Customers’ Willingness to Share Data. In EAI International Conference on IoT in
Urban Space (pp. 17-22). Springer, Cham.

Athanasopoulou, A., Bouwman, H., Nikayin, F., & de Reuver, M. (2016).

The disruptive impact of digitalization on the automotive ecosystem: a research
agenda on business models, platforms and consumer issues. Bled econference, 4.

Atteslander, P. (2003). Methoden der empirischen Sozialforschung, 10. Auflage, Walter de
Gruyter Verlag, Berlin,

Basiago, A. D. (1995). Methods of defining ‘sustainability’. Sustainable development, 3(3),
109-119. Retrieved from:

https://onlinelibrary.wiley.com/doi/abs/10.1002/sd.3460030302

38


https://media.ai-ways.eu/de/2022/aiways-kooperiert-mit-pump-zur-routen-und-ladeplanung-fuer-elektrofahrzeuge-in-ganz-europa/
https://media.ai-ways.eu/de/2022/aiways-kooperiert-mit-pump-zur-routen-und-ladeplanung-fuer-elektrofahrzeuge-in-ganz-europa/

Bell, E., Bryman, A. & Harley, B. (2019). Business research methods, 5th edition.
Oxford university press

Bergman, Z., Bergman, M. M., Fernandes, K., Grossrieder, D., & Schneider, L. (2018). The
contribution of UNESCO chairs toward achieving the UN sustainable development
goals. Sustainability, 10(12), 4471. Retrieved from: https://www.mdpi.com/2071-
1050/10/12/4471

Bertoncello, M., Camplone, G., Gao, P., Kaas, H. W., Mohr, D., Méller, T., & Wee, D.
(2016). Monetizing car data—new service business opportunities to create new
customer benefits. McKinsey & Company, 1-60. Retrieved from:
https://www.mckinsey.com/~/media/mckinsey/industries/automotive%20and%20asse
mbly/our%201insights/monetizing%?20car%?20data/monetizing-car-data.ashx

Bohnsack, R., Pinkse, J. and Kolk, A. (2014) “Business models for sustainable technologies:
exploring business model evolution in the case of electric vehicles”, Research Policy,
Vol. 43 No. 2, doi: 10. 1016/j.respol.2013.10.014.

Bosler M, Jud C, Herzwurm G (2017) Connected-Car-Services: eine Klassifikation der
Plattformen fiir das vernetzte Automobil. HMD Prax Wirtschaftsinform.
https://doi.org/10.1365/s40702-017-0336-z

Bosler, M., Burr, W., & Thring, L. (2018). Vernetzte Fahrzeuge—empirische Analyse digitaler
Geschéftsmodelle fiir Connected-Car-Services. HMD Praxis der
Wirtschaftsinformatik, 55(2), 329-348.

Bratzel & Tellermann. (2022). Die Zukunft der Mobilitét. Retrieved from:
https://www.bnpparibascardif.de/documents/20182/553563/202211 Studie+Zukunft+
der+Mobilit%C3%A4t BNP+Paribas+Cardif CAM.pdf/ba64091a-72d0-4052-19b4-
7219e6c0e606?7t=1670931758690

Brennen, J. S., & Kreiss, D. (2016). Digitalization. The international encyclopedia of

communication theory and philosophy, 1-11.
39


https://www.mdpi.com/2071-
https://www.mckinsey.com/~/media/mckinsey/industries/automotive%20and%20assembly/our%20insights/monetizing%20car%20data/monetizing-car-data.ashx
https://www.mckinsey.com/~/media/mckinsey/industries/automotive%20and%20assembly/our%20insights/monetizing%20car%20data/monetizing-car-data.ashx

Brugger, F. (2010). Nachhaltigkeit in der Unternehmenskommunikation: Bedeutung,
Charakteristika und Herausforderungen. Springer-Verlag.

Bundesministerium fiir Wirtschaft und Klimaschutz. (o. D.-a). Automobilindustrie. Retrieved
from:https://www.bmwk.de/Redaktion/DE/Textsammlungen/Branchenfokus/Industrie/
branchenfokus-automobilindustrie.html

Bundesministerium fiir Wirtschaft und Klimaschutz. (0. D.-b). Nachhaltigkeit in der
Wirtschaft. Retrieved from:
https://www.bmwk.de/Redaktion/DE/Dossier/nachhaltigkeit.html

Bundesministerium fiir Umwelt, Naturschutz, nukleare Sicherheit und Verbraucherschutz.
Nachhaltige Entwicklung als Handlungsauftrag. (0. D.). Retrieved from:
https://www.bmuv.de/themen/nachhaltigkeit-digitalisierung/nachhaltigkeit/strategie-
und-umsetzung/nachhaltige-entwicklung-als-handlungsauftrag

Bundesministerium fiir wirtschaftliche Zusammenarbeit und Entwicklung. (0. D.). Agenda 21.
Retrieved from: https://www.bmz.de/de/service/lexikon/agenda-21-13996

Burgard, J. (2020). Big Tech vs the automakers: The battle for the connected car. Automotive
World. Retrieved from: https://www.automotiveworld.com/articles/big-tech-vs-the-
automakers-the-battle-for-the-connected-car/

Capgemini. (2022). Connected Vehicle Trend Radar 2. Retrieved from:
https://www.capgemini.com/gb-en/news/press-releases/connected-vehicle-trend-radar/

Castells, M. (2009). The Rise of the network society Volume 1

Costanza, R. (1997). Defining and predicting sustainability. In Frontiers in Ecological
Economics (pp. 96-100). Edward Elgar Publishing. Retrieved from:
https://www.elgaronline.com/view/book/9781035303427/book-part-9781035303427-

15.xml

40


https://www.bmwk.de/Redaktion/DE/Dossier/nachhaltigkeit.html
https://www.capgemini.com/gb-en/news/press-releases/connected-vehicle-trend-radar/

Dakroub, H., & Cadena, R. (2014). Analysis of software update in connected vehicles. SAE
International Journal of Passenger Cars-Electronic and Electrical Systems, 7(2014-01-
0256), 411-417.

Deloitte Deutschland. (2022, 12. Januar). Verantwortung als Chance: das
Transformations-thema Sustainability. Deloitte Deutschland. Retrieved from:
https://www?2.deloitte.com/de/de/pages/risk/articles/sustainability -transformation.html

Essers, L. (2022). Verantwortung als Chance: das Transformations-thema Sustainability.
Deloitte Deutschland. Retrieved from:
https://www?2.deloitte.com/de/de/pages/risk/articles/sustainability -transformation.html

Fichman, R. G., Dos Santos, B. L., & Zheng, Z. (2014). Digital innovation as a fundamental
and powerful concept in the information systems curriculum. MIS quarterly, 38(2),
329-A15.

Filho, W., Vidal, D. G., Chen, C., Petrova, M., Dinis, M. A. P., Yang, P., ... & Neiva, S.
(2022). An assessment of requirements in investments, new technologies, and
infrastructures to achieve the SDGs. Environmental Sciences Europe, 34(1), 1-17.
Retrieved from: https://link.springer.com/article/10.1186/s12302-022-00629-9

Gao, P.; Hensley, R.; Zielke, A. (2014). A road map to the future for the auto industry.
McKinsey. Retrieved from:
online: https://www.mckinsey.com/industries/automotive-and-assembly/our-
insights/a-road-map-tothe-future-for-the-auto-industry (accessed on 15 October 2017).

Gao, P., Kaas, H., Mohr, D. & Wee, D. (2018). Automotive revolution — perspective towards
2030. McKinsey & Company. Retrieved from:
https://www.mckinsey.com/industries/automotive-and-assembly/our-
insights/disruptive-trends-that-will-transform-the-auto-industry/de-DE

Geisendorf, S., & Pietrulla, F. (2018). The circular economy and circular economic

concepts—a literature analysis and redefinition. Thunderbird International Business
41


https://www2.deloitte.com/de/de/pages/risk/articles/sustainability-transformation.html
https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/disruptive-trends-that-will-transform-the-auto-industry/de-DE
https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/disruptive-trends-that-will-transform-the-auto-industry/de-DE

Review, 60(5), 771-782.

Genzlinger, F., Zejnilovic, L., & Bustinza, O. F. (2020). Servitization in the automotive
industry: How car manufacturers become mobility service providers. Strategic
Change, 29(2), 215-226.

GeSI, & Deloitte. (2019). Digital with Purpose: Delivering a SMARTer 2030. Brussels.
Girard, P., & Du Payrat, T. (2017). Issue Paper — An inventory of new technologies in
fisheries. Retrieved from https://gesi.org/research/download/36

Glaser, J. & Grid,t, L. (2010). Experteninterviews und qualitative Inhaltsanalyse, 4. Auflage,
VS Verlag fiir Sozialwissenschaften

Golestan, K., Soua, R., Karray, F., & Kamel, M. S. (2016). Situation awareness within the
context of connected cars: A comprehensive review and recent trends. Information
Fusion, 29, 68-83.

Halder, S., Ghosal, A., & Conti, M. (2019). Secure ota software updates in connected
vehicles: A survey. arXiv preprint arXiv:1904.00685.

Hanelt, A., Piccinini, E., Gregory, R. W., Hildebrandt, B., & Kolbe, L. M. (2015). Digital
transformation of primarily physical industries-exploring the impact of digital trends
on business models of automobile manufacturers.

Helbig, N., Sandau, J., Klein, F. & Heinrich, J. (2020). Study: Automotive Value Chain
2025+. Deloitte Deutschland. Retrieved from:
https://www?2.deloitte.com/de/de/pages/consumer-industrial-
products/articles/automotiv-value-chain-2025.html

Hildebrandt, B., Hanelt, A., Firk, S., & Kolbe, L. (2015). Entering the digital era—the impact
of digital technology-related m&as on business model innovations of automobile

ocms.

42


https://www2.deloitte.com/de/de/pages/consumer-industrial-products/articles/automotiv-value-chain-2025.html
https://www2.deloitte.com/de/de/pages/consumer-industrial-products/articles/automotiv-value-chain-2025.html

Iglinski, H., & Babiak, M. (2017). Analysis of the potential of autonomous vehicles in
reducing the emissions of greenhouse gases in road transport. Procedia engineering,
192, 353-358

International Energy Agency (2018), CO2 Emissions from Fuel Combustion 2018, IEA,
Paris, https://doi.org/10.1787/co2_fuel-2018-en. Retrieved from https://www.oecd-
ilibrary.org/energy/co2-emissions-from-fuel-combustion-2018 co2 fuel-2018-en

Jiang, D., & Delgrossi, L. (2008, May). IEEE 802.11 p: Towards an international standard for
wireless access in vehicular environments. In VTC Spring 2008-1EEE vehicular
technology conference (pp. 2036-2040). IEEE.

Jursch. (0. D.). Sustainability in the automotive industry. PwC. Retrieved from:
https://www.pwc.de/en/sustainability/sustainability-in-the-automotive-industry.html

Johanning, V., Mildner, R. (2015) Car IT kompakt, Das Auto der Zukunft — Vernetzt und
autonom fahren. Springer, Wiesbaden

Keller, A., & Hiisig, S. (2009). Ex ante identification of disruptive innovations in the
software industry applied to web applications: The case of Microsoft's vs. Google's
office applications. Technological Forecasting and Social Change, 76(8), 1044-1054.

Kendrovski, V., & Schmoll, O. (2019). Priorities for protecting health from climate change in
the WHO European Region: recent regional activities. Bundesgesundheitsblatt-
Gesundheitsforschung-Gesundheitsschutz, 62(5), 537-545.

Kim, Y., Oh, H., & Kang, S. (2017). Proof of concept of home IoT connected
vehicles. Sensors, 17(6), 1289.

Kiron, D., & Unruh, G. (2018). The convergence of digitalization and sustainability. MIT
Sloan Management Review, 17.

Kleebinder, H. P., Kleissner, A., Helmenstein, C., & Semmer, M. (2019). Auf der
Siegerstralle bleiben: Automotive Cluster der Zukunft bauen.

Kleine, J. (2017). Zur Entstehung des Begriffs ,,Nachhaltigkeit (1.). GRIN Verlag.
43


https://www.oecd-/
https://www.oecd-/
https://www.pwc.de/en/sustainability/sustainability-in-the-automotive-industry.html

Kowalkowski, C.; Kindstrom, D.; Gebauer, H. (2013). ICT as a catalyst for service business
orientation. J. Bus. Int. Mark. 2013, 28, 506—513. Retrieved from
https://www.emerald.com/insight/content/doi/10.1108/JBIM-04-2013-0096/full/html

Krings, J., Gissler, A., Seyfferth, J., Giithner, H., Neuhausen, J., Gruber, C., Jiang, S. & Abe,
K. (0. D.). The 2021 Digital Auto Report. PwC. Retrieved from:
https://www.strategyand.pwc.com/de/en/industries/automotive/digital-auto-report-
2021.html

Krings, J., Gissler, A., Seyfferth, J., Giithner, H., Neuhausen, J., Biihnen, T., Singh, A., Jiang,
S., Bartosek, M., & Abe, K. (0. D.). The 2022 Digital Auto Report. PwC. Retrieved
from: https://cloud.email.strategyand.pwc.com/content-
download?qs=dc7fcb176550ebla6d1e950e3alac396b5c08c806410019d35f191420224
2ac5b13c4f27ed3e3170a392daf40bb7c8e45521870592282¢75a6c092d39a529818486
282fc66b39243be950688443a2441

Kyriazis, D., & Varvarigou, T. (2013). Smart, autonomous and reliable Internet of
Things. Procedia Computer Science, 21, 442-448.

Lenka, S., Parida, V., & Wincent, J. (2017). Digitalization Capabilities as Enablers of Value
Co-Creation in Servitizing Firms. Psychology & Marketing, 34(1), 92-100.

Lincoln, Y. S., & Guba, E. G. (1985). Naturalistic inquiry. sage.

Llopis-Albert, C., Rubio, F., & Valero, F. (2021). Impact of digital transformation on the
automotive industry. Technological forecasting and social change, 162, 120343.

Liu, R., Gailhofer, P., Gensch, C. O., Kohler, A., Wolff, F., Monteforte, M., ... & Williams,
R. (2019). Impacts of the digital transformation on the environment and
sustainability. Issue Paper under Task, 3.. Retrieved from
https://ec.europa.eu/environment/enveco/resource_efficiency/pdf/studies/issue_paper

digital transformation 20191220 final.pdf

44


https://www.strategyand.pwc.com/de/en/industries/automotive/digital-auto-report-2021.html
https://www.strategyand.pwc.com/de/en/industries/automotive/digital-auto-report-2021.html
https://cloud.email.strategyand.pwc.com/content-download?qs=dc7fcb176550eb1a6d1e950e3a1ac396b5c08c8064100f9d35f19f4202242ac5b13c4f27ed3e3170a392daf40bb7c8e45521870592282c75a6c092d39a529818486282fc66b39243be950688443a2441
https://cloud.email.strategyand.pwc.com/content-download?qs=dc7fcb176550eb1a6d1e950e3a1ac396b5c08c8064100f9d35f19f4202242ac5b13c4f27ed3e3170a392daf40bb7c8e45521870592282c75a6c092d39a529818486282fc66b39243be950688443a2441
https://cloud.email.strategyand.pwc.com/content-download?qs=dc7fcb176550eb1a6d1e950e3a1ac396b5c08c8064100f9d35f19f4202242ac5b13c4f27ed3e3170a392daf40bb7c8e45521870592282c75a6c092d39a529818486282fc66b39243be950688443a2441
https://cloud.email.strategyand.pwc.com/content-download?qs=dc7fcb176550eb1a6d1e950e3a1ac396b5c08c8064100f9d35f19f4202242ac5b13c4f27ed3e3170a392daf40bb7c8e45521870592282c75a6c092d39a529818486282fc66b39243be950688443a2441

Liu, F., Zhao, F., Liu, Z., & Hao, H. (2019). Can autonomous vehicle reduce greenhouse gas
emissions? A country-level evaluation. Energy Policy, 132, 462—473.

Maldonado-Guzman, G., Garza-Reyes, J. A., & Pinzon-Castro, Y. (2020). Eco-innovation
and the circular economy in the automotive industry. Benchmarking: An International
Journal.

Martin-Pefia, M.L.; Diaz-Garrido, E.; Sanchez-Lopez, J.M. (2014). Analysis of benefits and
difficulties associated with firms’ Environmental Management Systems: The case of

the Spanish automotive industry. J. Clean. Prod. 2014, 70, 220-230 Retrieved from
https://www.sciencedirect.com/science/article/pii/S0959652614001152

Miller, R. (2017). Autonomous Cars Could Drive a Deluge of Data Center Demand.
Retrieved from https://datacenterfrontier.com/autonomous-cars-could-drive-a-deluge-
of-data-center-demand/

Mishra, S., Singh, S. P., Johansen, J., Cheng, Y., & Farooq, S. (2018). Evaluating indicators
for international manufacturing network under circular economy. Management
Decision.

Munasinghe, M. (2004). Sustainable Development: Basic Concepts and Application to
Energy in Encyclopedia of Energy (pp. 789-808). Elsevier. Retrieved from:
https://www.sciencedirect.com/science/article/pii/B012176480X004411?via%3Dihub

Noor, K. B. M. (2008). Case study: A strategic research methodology. American journal of
applied sciences, 5(11), 1602-1604.

Oliva, R., & Kallenberg, R. (2003). Managing the transition from products to
services. International journal of service industry management.

Osburg, T. (2017). Sustainability in a digital world needs trust. In Sustainability in a digital
world (pp. 3-19). Springer, Cham. Retrieved from:

https://link.springer.com/chapter/10.1007/978-3-319-54603-2 1

45


https://datacenterfrontier.com/autonomous‐cars‐could‐drive‐a‐deluge‐
https://datacenterfrontier.com/autonomous‐cars‐could‐drive‐a‐deluge‐

Paavola, R., Hallikainen, P., & Elbanna, A. (2017). Role of middle managers in modular
digital transformation: the case of Servu.

Parviainen, P., Tihinen, M., Kédridinen, J., & Teppola, S. (2017). Tackling the digitalization
challenge: how to benefit from digitalization in practice. International journal of
information systems and project management, 5(1), 63-77.

Pohl, T. (2021). How The Automotive Industry Is Driving Toward A Sustainable Future.
Forbes. Retrieved from: https://www.forbes.com/sites/sap/2021/12/01/how-the-
automotive-industry-is-driving-toward-a-sustainable-future/?sh=53fff6¢c08f1b

Porter, M. E., & Heppelmann, J. E. (2014). How smart, connected products are transforming
competition. Harvard business review, 92(11), 64-88.

Puls, T., & Fritsch, M. (2020). Eine Branche unter Druck: Die Bedeutung der Autoindustrie
fiir Deutschland (No. 43/2020). IW-Report.

Puls, T., Olle, W., Proft, H., Falck, O., Czernich, N., Koenen, J., ... & Moéller, T. (2021).
Strukturwandel in der Automobilindustrie—wirkt die Pandemie als Beschleuniger?. ifo
Schnelldienst, 74(05), 03-35.

Riasanow, T., Galic, G., & Bohm, M. (2017). Digital transformation in the automotive
industry: towards a generic value network.

Rambow, N., Rambow-Hoeschele, K. (2018) Ethical Conisderation in Future Vehicle Design

Saxena, A. (2018). Everything you need to know about in-vehicle infotainment systems.

Salvia, A. L., Leal Filho, W., Brandli, L. L., & Griebeler, J. S. (2019). Assessing research
trends related to Sustainable Development Goals: Local and global issues. Journal of
cleaner production, 208, 841-849. Retrieved from:

https://www.sciencedirect.com/science/article/pii/S0959652618329810

46



Sachs, J., Kroll, C., Lafortune, G., Fuller, G., & Woelm, F. (2021). Sustainable development
report 2021. Cambridge University Press. Retrieved from:
https://books.google.de/books?hl=de&Ir=&i1d=Qvw7EAAAQBAIJ&oi=fnd&pg=PR4
&dg=Sustainable+Development+Report+2021&ots=W3DZ9nvi2d&sig=tHqz8xouill
LwDNI5otvr 3Rj3E#v=0onepage&q=Sustainable%20Development%20Report%2020
21&f=false

Schiller, T. (2021). The Future of Automotive Sales and Aftersales. Deloitte Deutschland.
Retrieved from: https://www?2.deloitte.com/de/de/pages/consumer-industrial-
products/articles/future-of-automotive-sales-and-aftersales.html

Segerstedt, C., & Svedberg, J. (2021). Understanding The Business Value Of Customer Data
From Connected Services-An exploratory case study of what business value an
emerging automotive OEM can create from customer data generated by connected
services.

Seibt, T. (2022). Verkaufszahlen Elektroautos weltweit. auto motor und sport.
https://www.auto-motor-und-sport.de/verkehr/verkaufszahlen-elektroautos-weltweit-
erstes-halbjahr-2022/

Soderholm, P. P., Parida, V., Johansson, J., Kokkola, L., Oqvist, A., & Kostenius, C. (2018).
Addressing Societal Challenges.

Soley, A. M., Siegel, J. E., Suo, D., & Sarma, S. E. (2018). Value in vehicles: Economic
assessment of automotive data. Digital Policy, Regulation and Governance.

Sonnecken, F. (2021). Die Twin-Transformation — Mit Nachhaltigkeit und Digitalisierung die
Zukunft gestalten | Accenture Banking Blog. Retrieved from:
https://bankingblog.accenture.com/deutsch/die-twin-transformation-mit-
nachhaltigkeit-und-digitalisierung-die-zukunft-gestalten?lang=de DE

Speetjens, M. J. M. (2020). Connected service development in the automotive industry: A

decision-support tool for connected service development within ecosystems
47


https://books.google.de/books?hl=de&lr=&id=Qvw7EAAAQBAJ&oi=fnd&pg=PR4
https://www2.deloitte.com/de/de/pages/consumer-industrial-products/articles/future-of-automotive-sales-and-aftersales.html
https://www2.deloitte.com/de/de/pages/consumer-industrial-products/articles/future-of-automotive-sales-and-aftersales.html

Stanley, B., & Gyimesi, K. (2015). Automotive 2025—industry without borders. IBM Institute
for Business Value. Retrieved from: https://www.ibm.com/downloads/cas/4JEQODNI1

Taiebat, M., Brown, A. L., Safford, H. R., Qu, S., & Xu, M. (2018). A Review on Energy,
Environmental, and Sustainability Implications of Connected and Automated
Vehicles. Environmental Science & Technology. (52), 1144911465

Telefonica. (2019). Studie Internet of Things 2019. Retrieved from:
https://iot.telefonica.de/wp-content/uploads/2018/11/Io0T-Studie-2019-

Key Findings.pdf

The society of motor manufacturers and traders, (2019). UK Automotive Sustainability
Report

Tian, J., Chin, A., & Karg, M. (2016). Digital services in the automotive industry. IT
Professional, 18(5), 4-6.

Traub, M., Vogel, H. J., Sax, E., Streichert, T., & Harri, J. (2018, March). Digitalization in
automotive and industrial systems. In 2018 Design, Automation & Test in Europe
Conference & Exhibition (DATE) (pp. 1203-1204). IEEE.

Tropschuh, B., & Beck, B. (2022). Development of a Competence-based Role Model for
Managers considering current Megatrends. In Proceedings of the Conference on
Production Systems and Logistics: CPSL 2022 (pp. 455-461). Hannover: publish-Ing.

Turber, S., Brocke, J. V., Gassmann, O., & Fleisch, E. (2014, May). Designing business
models in the era of internet of things. In International Conference on Design Science
Research in Information Systems (pp. 17-31). Springer, Cham.

Ulber, M. (2020). Die Beziehung zwischen Mitarbeitern und Konsumenten: Eine
systematische Literaturanalyse vor dem Hintergrund nachhaltigen Konsums
(BestMasters) (1. Aufl. 2020). Springer Gabler.

Ulber, M. (2020). Nachhaltigkeit und nachhaltiger Konsum. In Die Beziehung zwischen

Mitarbeitern und Konsumenten (pp. 5-13). Springer Gabler, Wiesbaden.
48


https://www.ibm.com/downloads/cas/4JEQ0DN1
https://iot.telefonica.de/wp-content/uploads/2018/11/IoT-Studie-2019-Key_Findings.pdf
https://iot.telefonica.de/wp-content/uploads/2018/11/IoT-Studie-2019-Key_Findings.pdf

Umweltbundesamt. (2019). Nachhaltigkeit in der Politik. Retrieved from:
https://www.umweltbundesamt.de/themen/nachhaltigkeit-strategien-
internationales/nachhaltigkeit-in-der-politik

United Nations. (0. D.). Sustainable Development Goals | United Nations Development
Programme. UNDP. Retrieved from: https://www.undp.org/sustainable-development-
goals?utm_source=EN

VDA. (0. D.). Umsatzdaten Automobilindustrie. Retrieved from:
https://www.vda.de/de/themen/automobilindustrie/marktentwicklungen/umsatzdaten

Vdovic, H., Babic, J., & Podobnik, V. (2019). Automotive software in connected and
autonomous electric vehicles: A review. IEEE Access, 7, 166365-166379.

Vermesan, O., John, R., Pype, P., Daalderop, G., Kriegel, K., Mitic, G., ... & Waldhor, S.

(2021). Automotive intelligence embedded in electric connected autonomous and
shared vehicles technology for sustainable green mobility. Frontiers in Future
Transportation, 2, 688482.

Volkswagen AG. (2022). VW Nachhaltigkeitsbericht 2021. Berichte - VW. Retrieved from:
https://www.volkswagenag.com/de/sustainability/reporting-and-esg-
performance/sustainability-report.html

Winkler, M., Segerstéen Runervik, C., Robey, J., Vi¢, P., Tschddrich, S., Andrillon, F. &
Aggarwal, G. (2019). The automotive industry in the era of sustainability.

Wissenschaftlicher Beirat der Bundesregierung Globale Umweltverdnderung. (2019a).
Digitales Momentum fiir die UN-Nachhaltigkeitsagenda im 21. Jahrhundert:
Politikpapier 10 2019. In Ein européischer Weg in unsere gemeinsame digitale
Zukunft: Politikpapier 11 2019. Retrieved from:
https://www.wbgu.de/de/publikationen/publikation/pp10-
2019#:~:text=Im%20Zentrum%_20sollte%20das%20Ziel,Erleben%20von%20%C3%9

6kosystemen%?20wichtige%20Elemente.
49


https://www.undp.org/sustainable-development-goals?utm_source=EN
https://www.undp.org/sustainable-development-goals?utm_source=EN
https://www.vda.de/de/themen/automobilindustrie/marktentwicklungen/umsatzdaten
https://www.volkswagenag.com/de/sustainability/reporting-and-esg-performance/sustainability-report.html
https://www.volkswagenag.com/de/sustainability/reporting-and-esg-performance/sustainability-report.html

Whoriskey, P. (2016). In your phone, in their air. The Washington Post, 28.

Wu, K.J.; Liao, C.J.; Tseng, M.L.; Chiu, A.S. (2015). Exploring decisive factors in green
supply chain practices under uncertainty. Int. J. Prod. Econ. 2015, 159, 147-157.
Retrieved from:
https://www.sciencedirect.com/science/article/pii/S0925527314003089?via%3 Dihub

Wiinderlich, N. V., Heinonen, K., Ostrom, A. L., Patricio, L., Sousa, R., Voss, C., &
Lemmink, J. G. (2015). “Futurizing” smart service: implications for service
researchers and managers. Journal of Services Marketing.

Yin, R. K. (1998). The abridged version of case study research. Handbook of applied social
research methods, 2, 229-259.

Ziegler, K. (2022). Die Twin-Transformation von Unternehmen ist ein Turbo-Booster. IBM
Blog - Digitale Perspektive. Retrieved from: https://www.ibm.com/blogs/digitale-

perspektive/2022/04/nachhaltigkeit-transformation-in-unternechmen/

50


https://www.ibm.com/blogs/digitale-

Appendices

A - Interview Guideline

Expert-Interviews: Connected Services and Sustainability
Goals:

- Identify the impact connected services may have on ecological sustainability
- Identify the most important connected services of BMW for ecological sustainability
- Forecast of trends and future developments regarding connected services

o How may they influence sustainability and revenues?

o What kind of Connected Services could BMW add to its portfolio?

Script:
Introduction

e Welcome and thanks for the time
e A brief outline of the topic
e Interconnection between ecological sustainability and digitalization in the automotive
industry at the hand of connected services
e Brief description of the interview process and approximate duration
e Privacy agreement (Confirmation / Declining to be recorded)

Thank you for your participation in this study. The goal of our today's interview is to learn
more about how managers/experts think of the ecological sustainability impacts of connected
vehicles and we are interested in your thoughts and opinions on the environmental dimension
of sustainability. Everything you say will remain confidential. I will be recording this session
so that I can spend more time listening and talking with you rather than taking notes. The
recording will only be available to our research team and will be destroyed after transcription.
I’m not recording this right now, and I will only begin recording after you tell me it’s ok for
you to be recorded.

Does that sound alright to you? Do I have your permission to begin the interview?

- Yes/No
o If the answer is going to be “yes” => start of recording

Introductory Question

e Could you please introduce yourself briefly? (Position and activity in the company,
professional experience in the field of automotive industry / digital services/sustainability)

Connected Services — Key Questions
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e What impact do connected services have on the transformation of the automotive industry
and what impact do they have on your company in particular?
e How do you think the area of connected services will develop in the future?
e Keeping that development in mind: How should BMW adapt/prepare? Which kind of
Connected Services should be introduced?

Connected Services and Sustainability — Key Questions

e What kind of connected services are most important regarding ecological
sustainability and how do they influence it? Can you mention examples of BMWs

portfolio?

e How may that impact develop in the future? Can you think of new services, which can

contribute to sustainability as well?

Finish:

First of all, thank you very much for your valuable answers. If you should not have anything

to add right now, I will stop the recording.

B - BMW Connected Service Portfolio

Currently, the BMW ConnectedDrive Store offers the following services for the German

market (as of December 2022):

Active Cruise Control with Stop & Go
function

Automatically keep a constant distance from
other vehicles by using Active Cruise
Control.

Adaptive M Suspension

The Adaptive M Suspension combines
comfort and performance by adjusting to
both - the driving style and the type of road
the vehicle is on, giving the passenger the
safest and finest driving experience possible.

Apple Car Play Preparation

An iPhone® can be used wirelessly, simply,
and safely through the car's interface thanks
to the Apple CarPlay® Preparation.

BMW Drive Recorder

Beautiful views as well as hazardous or
crucial driving conditions in traffic can be
captured on camera with the BMW Drive
Recorder.

Driving Assistant Plus

Maintaining speed, lane, and distance to the
preceding vehicle can be automatically
assisted by the Driving Assistant Plus.

Seat Heating Front Seat heating immediately raises the
warmth of the front seats to a comfortable
level that can be varied in intensity.

High Beam Assistant When there is a car in front of or incoming

traffic, High Beam Assistant automatically
turns on and off the high beams.
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IconicSounds Sport

The IconicSounds Sport feature brings the
car's distinctive, dynamic BMW sound
inside for a driving experience that awakens
all of the customer's senses.

Map Update Package

By getting the most recent navigation map
data either automatically over the air or via a
USB update, the vehicle's Map can be kept
up to date.

Online Entertainment Voucher

With BMW Online Entertainment, the
customer has unlimited access to more than
30 million songs.

BMW Service Inclusive

With servicing costs that are fixed for the
duration the customer chooses, BMW
Service Inclusive provides the customer
with peace of mind.

Parking Assistant Professional

A parking Assistant Professional takes care
of parking and assists with maneuvering
using numerous cameras and sensors.

Steering Wheel Heating

Driving in colder weather is more
comfortable thanks to the steering wheel
heater. With this feature, your steering
wheel heats up to a comfortable temperature
very quickly.

Real-Time Traffic Information

Real-time traffic information provides
information on the current traffic situation,
warns of traffic jams, and, if necessary,
diverts traffic in a time-saving manner.
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C — Electric Vehicle Development (Last six years)

Development of EV Population
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D — The German Automotive Industry

To emphasize the dependence of German society on the OEMs in the automotive environment,
the German automotive industry will be reflected further. The German automotive industry is
considered the key industry of the German economy and is synonymous with the high quality
of German work and their resulting products. For years, it has been able to shine with steadily
rising sales and employment figures and has also made an enormous contribution to the export
performance of Germany (Tagesspiegel, 2009). Considering its role as a customer of other
industries, 9.8% of total German gross value added and more than and more than 7% of all jobs
depend on the automotive industry (Puls and Fritsch, 2020). It also plays a major role in German
society as measured by the number of employees, the automotive industry is one of the largest
employers of all manufacturing sectors in Germany, directly employing around 786.000 people
(Bundesministerium fiir Wirtschaft und Klimaschutz, n.d.). As the gross earnings per hour (on
average 32,01€) stay way above the average gross earnings in Germany overall (19,88€ per
hour), the industry contributes not only to the employment figures but also to the overall

prosperity of German society (Statista, 2022).
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Revenue of 410.9 billion euros was generated in total in the German automotive sector in 2021,
representing an increase of almost 32.7 billion euros over the prior year. This was broken down
into local sales of about 137 billion euros and international sales of about 274 billion euros
(Statista, 2022). So especially foreign business remains to be the key revenue stream, as export
sales, which accounted for a good two-thirds of total sales, developed extremely dynamically
at +13 percent, whereas domestic sales only increased by one percent during the same period.
In terms of export revenues, sales to both countries within and outside the eurozone increased
simultaneously. Companies earned 77.2 billion euros within the eurozone (up 7% from 2020),
and 196.8 billion euros with nations outside the eurozone (up 15% from 2020). However, the
core business of leading OEMs is negatively impacted by production constraints due to material

bottlenecks (Verband der Automobilindustrie, n.d.).
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