Chapter 9

Electrification and Digitalization as Disruptive
Trends: New Perspectives for the Automotive
Industry?

Jochen Wittmann

Abstract Climate change, growing urbanization, and technological developments
like digitalization and electrification (“diglectrification”) change societal require-
ments and customer preferences toward motility and mobility in the future, espe-
cially automotive mobility. The international automotive industry is under pressure
because of these tectonic shifts. There is a strong societal and political push caused
by the climate change issue and the strategies as well as measures mitigating the
climate change.

Traditional OEMs are in a sandwich position between societal requirements and
customer needs. Therefore “low-emission and zero-emission vehicles,” “connected
car,” and “autonomous driving” have been on the agenda of the automotive industry
since several years. The drivers of these trends are partly newcomers in the automo-
tive industry, like Tesla Motors, Google, or Apple. The growing role of disruptive
innovations is in the focus of politics, business, and academia.

The leading idea of this paper is to design a conceptual framework, whereby
open and discrete innovation approaches as well as cost of ownership approaches as
key elements are applied to strategies and measures for “diglectrical” disruptive
innovations in the automotive industry.

Keywords Diglectrification * Game changer ¢ Discrete innovation approach e
Emotionalization ® Connected car ® Autonomous driving

9.1 Introduction

Climate change, growing urbanization, and technological developments like digita-
lization and electrification (“diglectrification”) change societal requirements and
customer preferences toward motility and mobility in the future, especially auto-
motive mobility. The international automotive industry is under pressure because of
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these tectonic shifts. There is a strong societal and political push caused by the
climate change issue and the strategies as well as measures mitigating the climate
change. Bellmann and Khare (2008) give an overview of the CO, reduction pro-
grams. Further on, they recommend an integrated approach including regulations, a
changing customer behavior, and a new business development by OEMs to bid
farewell from individual mobility as prerequisite of sustainable mobility. The IPCC
(2007) favors a modal shift toward public mobility and motility. According to a
Continental study (2015), 83 % of the interviewees in Germany and 94 % in the
USA drive their own cars, underlining the high preferences toward individual
mobility. In contrast, Winterhoff (2015b) forecasts a smaller interest of younger
generation in owning a car switching to shared mobility solutions.

Traditional OEMs are in a sandwich position between societal requirements and
customer needs. Therefore “low-emission and zero-emission vehicles,” “connected
car,” and “autonomous driving” have been on the agenda of the automotive industry
since several years. The drivers of these trends are partly newcomers in the automo-
tive industry, like Tesla Motors, Google, or Apple. The growing role of disruptive
innovations is in the focus of politics, business, and academia.

The leading idea of this paper is to design a conceptual framework, whereby
open and discrete innovation approaches as well as cost of ownership approaches as
key elements are applied to strategies and measures for “diglectrical” disruptive
innovations in the automotive industry.

9.2 Basics of Electrical and Digital Disruptive Innovations
in the Automotive Industry

9.2.1 Disruptive Innovations

“Disruption” as a synonym for discontinuity and breakthrough (Dobbs, Manyika, &
Woetzel, 2015, pp. 8, 35), “disruptive technological innovation” (Christensen, 1997,
p- xvi), “disruptive technologies” (Kohler & Wollschlédger, 2014, p. 252), and “digi-
tal disruption” (McQuivey, 2013, p. 9) are common terms to describe the transfor-
mation of market or industry and service sector by basic (transformational)
innovations (Foster & Kaplan, 2001).

Dobbs et al. (2015) identify four disruptions which develop simultaneously and
empower the effects to change “long-established patterns in virtually every mar-
ket and every sector of the world economy —indeed, in every aspect of our lives”
(Dobbs et al., 2015, p. 8). These disruptive forces are the urbanization; the
responding to the challenges of an aging world; the greater global connections of
trade, finance, people, and data; and the accelerating technological change (Dobbs
et al., 2015).

These effects have also a huge impact on the automotive business and industry.
The core technological trends, “electrification” and “digitalization,” in the automotive
industry are in the focus of this paper. They have an increasing disruptive impact
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on the traditional industry sector (Roland Berger, 2015; Continental, 2015), because
they can dissolve the discrepancy between societal requirements and customer pref-
erences for sustainable mobility. But societal and customer requirements are still
not congruent, which up to now is observable in the low attractiveness and demand
of electric cars (EAFO, 2016).

9.2.2 Disruptive Electrical Innovations: Trends
of Electrification in the Automotive Industry

In 1881 William Ayrton (1847-1908) and John Perry (1850-1920) invented in
England the first roadworthy electric vehicle (tricycle) (Seiler, 2011), 5 years before
Carl Benz (1844—1929), the vehicle with combustion engine. Over several decades
there was a severe concept competition between vehicles with electric drive, com-
bustion engine, as well as hybrid drive, invented in 1900 by Ferdinand Porsche
(1875-1951) in cooperation with Ludwig Lohner (1858-1925) (Parr, 2001).
German Emperor Wilhelm II (1859-1941) stated during this contest that “the
automobile is just a temporary phenomenon. I believe in the horse” (Wimmer,
Schneider, & Blum, 2010, p. 231). Nevertheless, the combustion engine was the
winner of this contest over 100 years, and the German automotive industry has won
a strong reputation and a core competence with its combustion engine engineering.
A turning point seems to be the Volkswagen scandal concerning the worldwide
manipulation of more than 11 million vehicles with diesel engines, which finally
was uncovered in September 2015 (Smith & Parloff, 2016). Rupert Stadler, CEO of
Audi—a subsidiary of Volkswagen Group—stated in April 2016 (Freitag, 2016)
that Audi would stop the new development of combustion engines in 2025. The
revival of the zero-emission electric drive is observable, supporting strategies and
measures mitigating climate change as societal goal. This trend is boosted by start-
up OEM Tesla Motors, producer of battery electric vehicles (BEV), “a powerful
statement of American startup ingenuity” (Consumer Reports, 2015, p. 3), and sec-
ond in the US market of luxury vehicles in the first half of 2015 (Gerster, 2015).

What Is Electrification? Electrification in the automotive industry is defined as the
provision of infrastructure with grid and storage to guarantee the electric power
supply inside and outside the vehicle.

The core trends of vehicle electrification focus on the electric drive and the driver
assistance systems. Core topics are the electric drive by battery and by fuel cell. The
battery concept is still realized by several automotive companies in the volume as
well as in the premium sector. The battery concepts are already in serial develop-
ment and production, e.g., Tesla Model S, Toyota Prius Hybrid, and the Porsche
Panamera S Hybrid. Different grades of electrification of the power train by battery
are possible (see Table 9.1).

Tesla Motors is a pioneer and the game changer in the industrial sector. Tesla
Motors also vertically integrates the installation of destination chargers and battery
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Table 9.1 CO, reduction and electrification of power trains (Continental, 2016)

Micro Mild hybrid Full Plug-in Electric
Modes of drive hybrid 12 V 48V hybrid hybrid vehicle
Electrification (range of <5 5-13 20-40 50-90 50-90
electric power) (kW)
CO, reduction (in 34 13-21 20-30 50-75 100

European drive cycle) (%)

charging stations in key markets like the USA and Germany. For example, in
Manhattan, a borough of New York City, Tesla Motors owns 100 battery charging
stations and there are still 40 classical gas stations left (Vetter, 2016).

In contrast, the fuel-cell concept is still in the pre-serial development phase,
despite the Hyundai ix35 Fuel Cell and the Toyota Mirai presented at the International
Motor Show 2015 in Frankfurt (Eck & Weigel, 2015). The expansion of the fuel-
cell concepts also heavily depends on the very expensive hydrogen distribution
infrastructure, which does still not exist in the industrial countries (Schatzmann,
2015).

The two electric drive concepts have different strengths and weaknesses con-
cerning costs, range, performance, and availability, but the battery drive now is in
the lead of market acceptance (Evannex, 2016). The focus of this paper is therefore
on the battery electric vehicles.

Driving assistance systems in the automotive industry start with the introduction
of the speed control system, invented in 1948 by R. R. Teetor (1950). These are
additional devices and items to assist the driver in conducting the vehicle during
specific driving situations, e.g., acceleration and braking of the vehicle. These sys-
tems belong to the car IT. Over the decades more and more (electrical) driving assis-
tance systems have enlarged the product program of the automotive industry, which
range, e.g., from the traditional speed control system to anti block system (ABS),
electronic stability program (ESP), adaptive cruise control (ACC), and tire-pres-
sure monitoring system (TPMS) (Schone, 2013). Some of these systems already
work semiautonomous and are a prerequisite to the development of a digital car.
Driving assistance systems are a focus of first-tier suppliers like Bosch, Delphi
Automotive, and Continental.

9.2.3 Disruptive Digital Technologies: Trends of Digitalization
in the Automotive Industry

McQuivey (2013) focuses on the digitalization and its impact on disruption, where
often low financial and intellectual input generates high leverages of financial out-
put and global access to customers. The rising relevance of the digitalization is
strongly connected with the development of the information and communication
technologies (ICT). The driving assistance systems and the communication systems
are prerequisites for the digitalization of the vehicles.
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Fig. 9.1 Core topics of digitalization in the automotive industry (Kohler & Wollschldger, 2014)

What Is Digitalization? Digitalization in the automotive industry is defined as the
transfer of analog data into a digital form with support by ICT inside and outside of
a vehicle.

The forerunner industry was the photographic film industry, which disruptively
changes the business models of traditional silver halide photographic film producers
like the Eastman Kodak Company (Christensen, 1997).

Digitalization in the automotive industry has the following three core topics
(Kohler & Wollschlédger, 2014) (see Fig. 9.1):

1. Connected car
2. Internet of things
3. Autonomous driving

Big data and analytics as well as cloud computing are considered a supportive
issue in contrast to Kohler and Wollschldger (2014). Winterhoff (2015a) identifies
automation, digital data, connectivity, and digital customer interface as determi-
nants of digitalization.

9.2.3.1 Connected Car

Connected car (see Fig. 9.2) is about the interconnectedness of vehicles with the
environment (Car-to-X Communication (C2X)) (Schone, 2013), specifically with:

e Other vehicles (Car-to-Car Communication (C2C))
e Traffic infrastructure and other components of infrastructure (Car-to-
Infrastructure Communication (C2I))

The interconnectedness of vehicles with other infrastructure components
enables OEMs to use diagnosis tools for after-sales and maintenance services “by air”
and to upgrade product items “by air” (Kieler, 2015) according to the pay-as-you-
upgrade principle.
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Fig. 9.2 Connected car and acceptance of connectivity applications in Germany and the USA
(Kohler & Wollschlédger, 2014; Continental, 2015)

A study by Continental (2015) underlines that the acceptance of connected car-
based services in Germany ranks the improvement of traffic management before the
integration of black boxes documenting driving data followed by the service and
maintenance based on vehicle data. In the USA the service and maintenance based
on vehicle data ranks before the integration of black boxes and the improvement of
traffic management.

9.2.3.2 Internet of Things

The electronic interconnectedness of things (Internet of things) is an integral part of
the upcoming sharing economy combined with the approaches of “smart city” and
“smart home” (Kohler & Wollschlédger, 2014) (see Fig. 9.3). According to the pay-as-
you-drive principle, car owners can rent their car to others including a separated
insurance service, which typically in average “remains unused for 23 of the 24 hours
in a day” (Winterhoff, 2015b, p. 14). The application of the pay-as-you-use princi-
ple is suited for renting the own garage or the parking space management in conurba-
tions, for example. But in the USA and Germany, only 1 % of the interviewed persons
use car-sharing services (Continental, 2015). It is just a small niche business with low
expectations of profitability (Kohler & Wollschlédger, 2014; Freitag, 2016).
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9.2.3.3 Autonomous Driving

Autonomous driving means driving a vehicle without interference of a person who
is compulsory inside the vehicle on the driver’s seat. In contrast, there is the motion
of drones and robots with exclusively external central control. A pioneer of autono-
mous driving is Ernst Dickmanns, former professor at the University of the Federal
Armed Forces in Munich. He started in the 1980s in cooperation with Daimler-Benz
AG with highly and fully automated driving tests based on Mercedes vans and
S-Class vehicles (Vieweg, 2015; Dickmanns, 1998). There are five development
steps to autonomous and driverless driving (CEDR, 2014):

* Level O: driving without any driving assistance system (not automated)
e Level 1: driving with driving assistance systems, e.g., speed control

e Level 2: partially automated driving, e.g., park distance control system
e Level 3: highly automated driving, e.g., autopilot driving

* Level 4: fully automated driving with possible interference by a driver
* Level 5: driverless driving, which is not autonomous, but robot driving

The Continental study (2015) reveals that customers appreciate the relief of dis-
comfort and stress by monotonous and stress-causing driving situations. These are
rational buying arguments, which underline the rational characteristics of autono-
mous driving. Other arguments focus on safety and comfort characteristics, which
are also of rational nature. But around a half of the interviewed persons in Germany
and the USA doubts about the reliability of autonomous driving. Another pitfall is
the cyber security issue of autonomous vehicles.

Big data and analytics as well as cloud computing are supportive elements of digi-
talization. The extraction of a huge amount of data and the application of data mining
should lead to new knowledge about customer behavior, preferences, and needs.
Volume, velocity, and the variety of data are important characteristics of big data.
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Winterhoff (2015a) places big data and analytics to the category of digital data
together with customer relationship management (CRM) and new business models
as results of insights about customer needs. Big data and the insights of its analytics
are also a prerequisite of the digital customer interface, which fuels multichannel
activities, marketing and sales, and new mobility services with customer-related
information (Winterhoff, 2015a).

Cloud computing covers Internet-based services for (Kéhler & Wollschlédger, 2014):

* Provision of computer capacities
e Services
e Memory capacities

Cloud computing is supportive for the other topics of digitalization and a prereq-
uisite for the expansion of them. A pioneer of cloud computing is Salesforce (2016)
specializing in “software as service,” “platform as service,” and CRM.

According to the studies of Winterhoff (2015a) and Continental (2015), custom-
ers identify the autonomous driving and the interconnectedness most interesting.

9.2.4 Profile of Requirements of Societal- and Customer-
Focused Strategies and Measures for Electrification
and Digitalization in the Automotive Industry

The trends of electrification and digitalization are technology-driven developments
(technology-push) by companies from the ICT as well as automotive industry.
These trends will cause tectonic shifts in the automotive industry by new competi-
tors. They have an immense impact on the business models of the traditional auto-
motive industry, especially OEMs, including their customer bases, customer needs,
as well as political and societal impacts in the coming years.

9.24.1 Customer Requirements

On the customer side, it is interesting to anticipate the shifts in customer needs.
A study of Arthur D. Little (ADL, 2009), a consulting firm, about mobility in 2020
identifies different customer types of mobility in triad markets (three developed
markets of Japan, North America, and Europe) (Wittmann, 2013, pp. 118-119):

* Greenovator (27 %) reflects/internalizes socio-ecological impacts on mobility
and demands for innovative and sustainable mobility solutions.

e Family cruiser (11 %) counts for growing demand for mobility in a rising frag-
mented personal environment (family, friends, peers, colleagues).

e Silver driver (24 %) starts proactive, motivated in the third phase of life. He is
experienced in mobility products and favours high quality consciousness/prod-
uct awareness.
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* High-frequency commuter (24 %) is coined by high everyday mobility distances/
frequencies and is focussed on mega-cities in the future.

* Global jet setter (2 %) is dependent on global mobility needs because of his job
requirements/demands and counts on exclusive premium mobility services/
support.

* Sensation seeker (4 %) considers mobility as a symbol of (personal) freedom, fun
and life-style, status and prestige.

e Low-end mobility user/consumer (8 %) has rigid mobility budgets, a need of
affordable mobility solutions. He is ready to downgrade his mobility demand.

In BRIC (Brazil, Russia, India, China) markets other customer types of mobility
are representative. These are basic, smart basic and premium customers:

e Basic customer (48 %) demands basic mobility and needs simple and cheap
mobility solutions. He focuses on local products.

e Basic smart customer (43 %) prefers affordable mid class products, which he can
individualize on his needs and requirements.

e Premium customer (4 %) is focussed on status, reputation, prestige and comfort
and intends to differentiate as a societal winner and to be considered as a suc-
cessful person.

It is necessary to mirror the customer types of mobility with financial restric-
tions, which occur in buying decisions of products and services related to mobility.
The price sensitivity and the preferences for mobility are important aspects for fur-
ther analyses. The different segments of triad and BRIC markets count the follow-
ing share in total (ADL, 2009) (see Table 9.2).

The customers of mobility recognize the relevance toward electric drive accord-
ing to their preferences (see Table 9.3).

The trends of digitalization have different levels of relevance for the customers
of mobility (see Table 9.4).

In Germany around 30 % of the purchased cars in 2015 belong to the premium
segment (KBA, 2015, own calculation), which as an example can cover the cus-
tomer groups: Greenovator (50 %), Silver Driver (50 %), Global Jet Setter, and
Sensation Seeker. They have low price sensitivity; a focus on sustainable, individual
mobility; and significant acceptance toward digital trends. These are important cus-
tomer characteristics and requirements of customer-focused strategies and measures
for electrification and digitalization in the automotive industry.

9.2.4.2 Societal and Political Requirements

Governmental initiatives like the National Platform for Electric Mobility (NPE) in
Germany focus on research accelerating the development and mass introduction of
electric vehicles (NPE, 2010). In parallel to governmental initiatives, like the NPE,
many Western countries support the purchase of electric vehicles with financial and
other incentives.
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Table 9.2 Customers’ mobility preferences and price sensitivity (virtual example) (Wittmann,
2013)

ADL study (2009) Estimate Preference for
Customers of of price Individual | Public Shared
mobility Share (%) | sensitivity | mobility mobility | mobility
TRIAD | Greenovator 27 Low- Medium Medium | Medium
markets medium
Family cruiser 11 Medium- | High High Low
high
Silver driver 24 Low- High Medium | Low
medium
High-frequency 24 Medium- | High High Low
commuter high
Global jet setter 2 Low High High Low
Sensation seeker 4 Low High Low Low
Low-end mobility |8 High Low High Low
BRIC Basic 48 High Low High Low
markets | Smart basic 43 High Medium Medium | Low
Premium 4 Low High Low Low
Miscellaneous 5

Table 9.3 Customers’ preferences for modes of drive (virtual example)

Modes of drive

ADL study (2009) Combustion engine

Customers of Gasoline/ | Natural

mobility Share (%) | Electric |Hybrid | diesel gas Biofuel
TRIAD | Greenovator 27 X X (x) X X
markets Family cruiser 11 (x) X X (x) (x)

Silver driver 24 (x) (x) X (x) (x)

High-frequency |24 (x) X X X X

Commuter

Global jet setter |2
Sensation seeker | 4

Low-end 8 - - X - -
mobility
BRIC Basic 48 - - X - x*
markets | Smart basic 43 - - X - x*
Premium 4 X X X X X
Miscellaneous 5

Legend: x relevant, (x) partly relevant, *In Brazil
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Table 9.4 Customers’ preferences for digitalization use (virtual example)

ADL study (2009)
Customers Internet Autonomous
of mobility Share (%) Connected car of things driving
TRIAD Greenovator 27 X X x)
markets | Family cruiser 11 X X (x)
Silver driver 24 X X X
High-frequency 24 X X X
commuter
Global jet setter 2 X (x)
Sensation seeker 4 X X X
Low-end mobility 8 X (x)
BRIC Basic 48 X (x)
markets | Smart basic 43 X (x)
Premium 4 X X X
Miscellaneous 5

Legend: x relevant, (x) partly relevant

Norway is a leading example to successfully adjust to electro-mobility with
incentives (Schwan, 2015). Fifty thousand electric vehicles already exist in Norway
with a population of 5.2 million people. Twenty percent of newly purchased vehi-
cles are electric vehicles. Very helpful are incentives granted by the Norwegian
state, which are exemptions of vehicle and value-added taxes. Additionally, the use
of toll roads, bridges, and tunnels as well as of ferries often is free of charge for
electric vehicles in Norway. Critics demand to waive the incentives for premium
cars like the Tesla S in Norway. According to a study of the University of Oslo
(Figenbaum & Kolbenstvedt, 2015), 62 % of the electric vehicles are in the owner-
ship of multi-vehicle households, 18 % in the ownership of single-vehicle house-
holds, and 20 % in the ownership of fleets. The sociodemographic composition of
electric and conventional car owners is nearly congruent in Norway. The customer
satisfaction is very high; 91 % of 7,500 interviewees are satisfied or very satisfied
with their electric car. The range of the electric vehicles is not a customer problem
anymore, because the average daily commuter distance is less than 60 km and
within the range of fully loaded electric vehicles. Also 97 % of the electric vehicle
owners have access to home charging facilities, which underlines the high relevance
of multi-vehicle households and fleets as customer bases for electric vehicles in
Norway.

Six other aspects cover further requirements of strategies and measures for elec-
trical and digital disruptive innovations in the automotive industry:

e In a research study of long-term vehicle in the 1970s, which was initiated by
former Porsche CEO Ernst Fuhrmann (1918-1995) (Kortzfleisch, 1980), feasi-
bility analyses underline that long-term vehicles with 20-year technical obsoles-
cence or 300,000 km driving performance have despite the life-cycle enlargement
a constant demand in contrast to conventional vehicles (Bellmann, 1990). The
reasons why these long-term vehicles were not produced were poor customer
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acceptance and different buying behaviors. Wittmann (1998) forecasts that the
more ecological items are relevant for customers, the more the demand of vehi-
cles with longer model life cycles grows.

e The goals for a long-term vehicle (Bott & Braess, 1976) are similar to goals for
electric cars: preserving energy supplies, reduction of environmental burden,
increase of reliability of operation, perpetuation of classical vehicle concepts,
reduction of total costs, and preserving raw material supplies. Consequently
electric vehicles are convenient for long-term usage.

e The strong emphasis on environmental issues in the automotive industry tradi-
tionally leads to a focus on rational car features (and services) in the automotive
planning and development process focusing on small- and midrange vehicles.
The premium car segments in the traditional automotive industry represented by
emotional items like styling, engine power, driving pleasure, sportiness, and
prestige (Wittmann, 1998) do not have a focus on the introduction of electric
drive, which is viewed as an environmental, rational item by the regular custom-
ers over a long time (Continental, 2015). This is an open flank for new competi-
tors, who combine environmental items with emotional items like excellent
design, sportiness, and driving pleasure, in order to charge the electric vehicle
with emotions (“emotionalization”), e.g., Tesla Motors with its Model S
(Consumer Reports, 2015).

* Another development in society on environmental issues postulates new user-
ship concepts of the automotive industry, which concentrate on new mobility
services, like car sharing, carpooling, and mobility platforms for modal transport
(Canzler & Knie, 1999). This movement grounds on ideas around sustainable
economic development concerning prosperity with growth fulfilling important
social benefits while improving sustainability (Meadows, Randers, & Meadows,
2004), concerning prosperity without growth and innovation (Jackson, 2011;
Paech, 2012), or concerning smart growth (Coble, 2013).

* The electric drive replaces the combustion engine and its peripheral systems, like
exhaust systems, in the vehicle concept. Currently, costs and weight of electric
cars often are higher than of conventional cars because of the battery costs and
the weight of the batteries. But in the midterm, significant cost and weight reduc-
tions are realistic, which rapidly increase the competitiveness of electric cars,
especially in the price-sensitive volume segments.

* Another aspect of electric vehicles is the strong reduction of the amount of wear-
ing parts now just focusing on the battery, the brakes, and the tires. A long-term
usage is appropriate in contrast to conventional cars. This has impacts on main-
tenance and running costs as well as of the resale values of the electric cars. New
service, warranty, and maintenance models, based on insights of customer
research methods, can compensate the higher technical obsolescence and value
losses of first-generation batteries.

The framework takes the relevant aspects into account and summarizes as follows
(see Fig. 9.4).
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Fig. 9.4 Framework for strategies and measures for “diglectrical” disruptive innovations in the
automotive industry

9.3 Key Elements for Strategies and Measures
for “Diglectrical” Disruptive Innovations
in the Automotive Industry

9.3.1 From Open-Innovation Approaches to Discrete
Innovation Approaches

The identification of customer requirements and needs for products and services is
essential for designing effective strategies and measures for disruptive innovations
in the automotive industry. Wittmann (2013) recommends open-innovation
approaches to solve the problem of customer integration and participation, which
are categorized in an open-innovation matrix based on the criteria “amount of
users” and “level of integration”. The digitalization trend of “big data and analyt-
ics” enhances research methods of innovation and marketing management. In con-
trast to open-innovation approaches and traditional market research methods, big
data analyses only require customer raw data, e.g., about individual customer
behavior, from companies and organizations without direct contact to (potential)
customers. Therefore the big data analyses characterize discrete innovation
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Table 9.5 Research methods

Level of Amount
Research methods integration of users Content of interaction
Open-innovation approaches
Lead users High Low Knowledge
Crowdsourcing High High Information
Innovation with communities High High Information
Traditional market research methods
Focus groups Low Low Information
Panel Low High Information

Discrete innovation approaches

Big data analyses ‘ None ‘ High ‘ (Raw) data

approaches, which enable insights toward new product and service trends and
improvements as well as new business models and the identification of new cus-
tomer needs. The anonymous data deliveries can range, e.g., from periodical deliv-
eries of customer profiling (digital footprints) to real-time technical driving data of
vehicles. Stahl (2016) considers big data analyses as new approaches of market
research (see Table 9.5).

9.3.2 Concepts of Cost of Ownership and of Cost of Usership

According to Continental (2015), driving is more a question of budget than of
seniority and residence. An essential prerequisite is the financial budget restriction,
which influences buying decisions. In this context the concepts of cost of ownership
and of cost of usership receive relevance. The concepts of cost of ownership and of
usership are able to identify and to evaluate strategies and measures for electrifica-
tion, digitalization, and new business models in the automotive industry:

In the cost of ownership model an ecological price premium exists when the product bears
competitive advantages in ecological features in comparison to a competitor’s product. This
premium can be justified by savings on fuel costs and taxes related to mobility, for example.
This is also important for the owner’s view of the life cycle of the product, when significant
cost, tax and fee reductions can be realized over time because of the ownership of an eco-
logical vehicle. (Wittmann, 2013, p. 126)

The cost of usership model covers different individual and public services,
offered by public and private organizations, like taxi companies, bus and railway
companies, car and bike rentals, as well as by new competitors like Uber favoring
on mobility on demand services (Wittmann, 2013). Equivalent to the cost of owner-
ship model, competitive advantages like savings on fuel costs (ecological service
feature) or ad hoc availability of the service (digital service feature) can justify the
price premium.
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9.3.3 Customer-Focused Strategies and Measures
Jor “Diglectrical” Disruptive Innovations
in the Automotive Industry

Christensen (1997, pp. 219-220) points out that “the electric vehicle is not only a
disruptive innovation, but it involves massive architectural reconfiguration as well,
a reconfiguration that must not only occur within the product itself but across the
entire value chain.”

Several strategies and measures seem appropriate to guarantee the adequate
reconfiguration of the automotive value chain, too. Cost of ownership and of user-
ship concepts exemplify and visualize the financial impacts of a conventional and of
an (battery) electric vehicle from a customer and OEM perspective:

e The top-down introduction of innovations into the product program is a charac-
teristic of premium OEMs (Wittmann, 1998), and it is also an appropriate straz-
egy to diffuse “diglectrical” innovations, especially because of the high costs of
electrical batteries. The “emotionalization” of electric vehicles works easier in a
premium vehicle positioning, where emotional items, like prestige, sportiness,
and driving pleasure, dominate. The ecological price premium combines envi-
ronmental aspects (CO, free mobility) as well as emotional vehicle characteris-
tics like driving pleasure (see Fig. 9.5).

payments

trade-offs

time

purchase price operating and user expenses resale value
- earnings ==00@@—oao- electric vehicle a ecological price premium
[] expenses E— conventional vehicle b ecological possible savings

Fig. 9.5 Cost of ownership concept: conventional vs. electric vehicle
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Fig. 9.6 Cost of ownership concept: conventional vs. electric vehicle—vertical integration of
charging stations and free charging

* A strategy of vertical integration can also support an ecological price premium.
Tesla Motors, e.g., offers free charging of electric energy for specific Tesla S
customers at its own charging stations (see Fig. 9.6).

* A long-term strategy, especially of electric vehicles, underlines reliability and
quality, which enables an ecological price premium, too (see Fig. 9.7).

* A hybrid strategy of electrification and digitalization (strategy of “diglectrifica-
tion”) helps in offering a bundling of features and services to upgrade the product
over the life cycle. Different pricing strategies are possible, which support an
ecological price premium position as well as a higher resale value. Tesla Motors,
e.g., upgrades product functions, like autopilot function, “by air” and free of
charge (see Fig. 9.8).

e Lastnot least, mobility service strategies drive an innovative form of individual
and sustainable mobility in conurbations. They probably compete with car rent-
als, taxi companies, and new forms of mobility on demand services, like Uber
(see Fig. 9.9). An ecological price premium is arguable, when, e.g., fuel cost
savings, ad hoc availability, and electric drive are service characteristics.
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Fig. 9.7 Cost of ownership concept: conventional vs. electric vehicle—long-term effect
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Fig. 9.8 Cost of ownership concept: conventional vs. electric vehicle—digital upgrading “by air”
and its effects
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Fig. 9.9 Cost of usership model (Wittmann, 2013)

9.3.4 Societal Strategies and Measures for “Diglectrical”
Disruptive Innovations in the Automotive Industry

Strategies and measures mitigating climate change focus on societal goals (NPE,
2010). The development and use of clean technologies rank first of the strategies
and measures mitigating climate change (see Table 9.6). It is obvious that the
disruptive innovation of electric drive changes the automotive value chain dra-
matically. It is the only alternative, which guarantees sustainable CO, free auto-
motive mobility.

The IPCC defines in 2007 key technologies, which are the bases for strategies
and measures for the transport sector mitigating climate change as societal goal.
The disruptive nature of the electrification in the automotive and transport industry
leads to an acceleration of the development (Evannex, 2016; Vetter, 2016), where an
update of technology-driven strategies and measures is necessary as follows (see
Table 9.7).

The rising success of electric vehicles is only possible, because digital innova-
tions support this development and they significantly enlarge the customer and
societal value of electric vehicles, e.g., through upgrading of items “by air”
(Consumer Reports, 2015; Vetter, 2016).
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Table 9.6 Modes of drive and societal strategies and measures mitigating climate change
Strategies and measures Mode of drive

mitigating climate change Conventional |Hybrid |Electric |Natural gas | Biofuel
Development and use of clean X

technologies

Development and use of less (x) (x) X X
GHG-emitting technologies

Increased attention on energy (x) (x) (x) (x) (x)
efficiency

Increased use of renewable (x) (x) X
energy

Legend: x relevant, (x) partly relevant

Table 9.7 Key mitigation technologies and practices by sector “transport” (IPCC, 2007, p. 20)

and update 2016

IPCC Sector Key mitigation Key mitigation Key mitigation

(2007) technologies and technologies and technologies and
practices currently | practices projected to be practices projected to
commercially commercialized in 2020 be commercialized
available before 2030

Transport | More fuel Second-generation

efficient vehicles; biofuels, higher
hybrid vehicles; efficiency aircraft,
cleaner diesel advanced fuel-cell
vehicles; biofuels; vehicles with more
modal shifts from powerful and reliable
road transport to fuel cells
rail and public
transport systems;
nonmotorized
transport cycling,
walking; land use;
and transport
planning

Update | Sector Key mitigation Key mitigation Key mitigation

2016 technologies and technologies and technologies and
practices currently | practices projected to be practices projected to
commercially commercialized in 2020 be commercialized
available before 2030

Transport | More fuel Advanced electric and Second-generation

efficient vehicles; | hybrid vehicles with more | biofuels, higher
hybrid vehicles; powerful and reliable efficiency aircraft,
cleaner diesel batteries, first-generation advanced fuel-cell
vehicles; biofuels; | fuel-cell vehicles vehicles with more
modal shifts from powerful and reliable
road transport to fuel cells
rail and public
transport systems;
nonmotorized
transport cycling,
walking; land use;
and transport
planning
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9.3.5 Evaluation of Strategies and Measures:
New Perspectives the Automotive Industry?

Electrification and digitalization sustainably influence the business models of tradi-
tional OEMs as well as market newcomers. In Fig. 9.10, OEMs face challenges
concerning the potential of profitability and the focus on technology or customer.
Traditional premium OEMs have to defend their technological leading position,
which is challenged by start-up OEMs, like Tesla Motors or Google and Apple,
planning autonomous, electric niche cars for conurbations. The start-up OEMs face
on the one side commercial problems, like Tesla Motors, because of high invest-
ments and low volumes and sales. On the other side, future niche OEMs like Google
and Apple, which belong to the ICT sector, lack technological automotive know-
how and depend on external automotive support.

Technological and commercial advances in batteries, fuel cells, electric charg-
ing, and light weighting push the electric car to higher profitability, which enables
the mass introduction of this vehicle type. This supports traditional OEMs in their
transformation toward electrification and digitalization. Start-up OEMs get the
business opportunity to establish themselves in the highly competitive automotive
markets.

High potential of
profitability
Bigdata &
analytics [
Advances in
batteries
Connected |
Autonomous n
Car g Advances in
driving
Customer _ Internet of />tart-up fuel-cells . Technology
focus . Premium focus
things OEM
Advances in Advances in
electric charging lightweighting
Shared
mobility | Advances in
%t t-up \ con'!bustllng
| Niche 1 engineering
\_OEM 7
Low potential of
profitability

Fig. 9.10 Potential of profitability of OEMs and of “diglectrical” measures



9 Electrification and Digitalization as Disruptive Trends... 157

9.4 Conclusion and Outlook

Bellmann and Khare (2008) recommend the farewell from individual mobility as
prerequisite for sustainable mobility, probably underestimating the disruptive nature
of electrification and digitalization in the automotive industry. But they are not the
only ones. Customer behavior seems to change, but not toward public or shared
mobility as forms of sustainable mobility postulated by IPCC (2007), too. The tech-
nological and market revival of the electric drive makes sustainable individual
mobility combined with driving pleasure possible and attractive. The technological
trends of digitalization thereby accelerate the customer acceptance of electric vehi-
cles. In the future, the societal goal of mitigating climate change and individual
mobility preferred by the customers will not be a discrepancy anymore. There are
new perspectives for the automotive industry.
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