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Summary

The world is constantly changing. Companies are forced to be innovative in order to
keep up with this continuous evolution and to satisfy customers. AVL List GmbH
recognized their customer’s needs and developed a radical innovation. The core
business of the company, which operates within the B2B automotive industry, are
engine test beds. In order to support the sales of those test beds, AVL invented AVL
VR Technology™. It is a radical innovation which allows former 2D plans of a

product to be shown in a virtual world.

However, the technology as well as the related process is new to this market. Thus,
the company does not know how much the customers are willing to pay for the
added value of virtual reality. From AVL’s point of view, the project should at least
finance itself. Therefore, the aim of the master thesis is the assessment of the
customers’ willingness to pay for AVL VR Technology™. This process involves
several steps including the measurement of preferences. The result is a customer
value map. It depicts the offers of the three main competitors, as well as AVL’s own
offer with and without AVL VR Technology™. By means of this map it is possible to
identify how much more the customers are willing to pay for the added value of

virtual reality.

The results of the customer survey indicate a relative quality difference of around
10 percent to the benefit of AVL VR Technology™. Thus, customers perceive a
better quality due to the added value of virtual reality. This has an impact on the
pricing as well. By means of customer value map it is clearly recognizable that the
customers’ willingness to pay for the offer with AVL VR Technology™ increases
around 30 percent compared to AVL'’s basic offer. Based on those results, three
possible price options are determined and discussed. Due to the recommended
price structure the company goals can be achieved, and are compliant with the price
framework. Furthermore, it is suggested to monitor the three stated KPIs in order to

observe the success of AVL VR Technology™ closely.



Abstract

Die Welt ist in einem standigen Wandel!l Um sich diesen kontinuierlichen
Veranderungen anzupassen und um die Kunden zufrieden zu stellen, missen
Unternehmen innovativ sein. Dessen ist sich die Firma AVL List GmbH bewusst.
Sie haben es geschafft die Kundenbedirfnisse zu erkennen und daraufhin eine
radikale Innovation entwickelt, welche die Anforderungen ihrer Geschaftspartner
erflllt. Das Kerngeschéft des Unternehmens, das in der B2B Industrie agiert, sind
Motorenprufstande. Um den Verkauf dieser Prufstande zu unterstitzen, wurde AVL
VR Technology™ entwickelt - eine radikale Innovation, die es ermoglicht 2D Plane
eines Produktes in einer virtuellen Welt darzustellen. Allerdings ist die Technologie
sowie der damit verbundene Prozess neu fir diesen Markt. Daher fehlt dem
Unternehmen die Information, wieviel mehr ihre Kunden bereit sind fur den
Zusatznutzen der virtuellen Realitat zu zahlen. Aus Sicht des Unternehmens sollte
AVL VR Technology™ zumindest ein sich selbst finanzierendes Projekt sein.
Demzufolge ist das Ziel dieser Arbeit die Einschatzung der Zahlungsbereitschaft der
Kunden. Dieser Prozess involviert mehrere Schritte inklusive Praferenzmessung.
Das Ergebnis ist eine Preis-Leistungs-Matrix, welche die Angebote der drei
wichtigsten Mitbewerber, sowie das eigene Angebot ohne und mit AVL VR
Technology™ abbildet. Mittels dieser Matrix ist es mdglich herauszufinden um
wieviel mehr die Kunden bereit sind fir den Zusatznutzen der virtuellen Realitat zu

zahlen.

Im Zuge der Befragung stellte sich heraus, dass der relative Qualitatsunterschied
zum Vorteil von AVL VR Technology™, circa 10 Prozent betragt. Dies bedeutet,
dass die Kunden durch den Zusatznutzen auch eine bessere Qualitdt empfinden,
was sich auch auf den Preis auswirkt. Auf der Preis-Leistungs-Matrix ist ersichtlich,
dass die Zahlungsbereitschaft der Kunden fir das Angebot mit AVL VR
Technology™ um circa 30 Prozent hoher ist, als bei dem Basis Angebot von AVL.
Basierend auf diesen Ergebnissen, wurden drei Optionen festgelegt und naher
erlautert. Mittels der final vorgeschlagene Preisstruktur konnen die
Unternehmensziele erreicht werden und zudem geht diese mit dem in der Literatur
erlauterten Preisrahmen konform. Um den Erfolg von AVL VR Technology™ zu
uberwachen, wurden drei KPIs festgelegt, welche regelmaRlig kontrolliert werden

sollen.
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1. Introduction

In the following section, the initial situation concerning the company and the
innovation is clarified. Furthermore, the challenges and objectives which the
company meets with this innovation is outlined. Within this frame of reference, the

procedure of the underlying master thesis is illustrated.

1.1 Initial situation

The world is constantly changing. Nowadays, time is one of our most important and
most valuable assets. Thus, everything becomes faster. Another significant factor is
the digitalization as it has started to change the customer behavior (cf.
Swaminathan/Meffert 2017, p. 5). Moreover, these developments also have had an
impact on the B2B automotive industry. Their challenge is to sell contracts as the
production of their goods — the test systems — starts after the purchasing decision
of the customer. To compound matters, these kinds of products are a major
investment for the customer. In order to reduce the investment risk, the clients
demand detailed plans and information about their purchases. Furthermore, the
finished product has to be superior concerning operability now than later on.
Therefore, it is necessary to make the plan of the test system more tangible for the

customer. Due to new technologies this has become possible nowadays.

As already known from the real estate industry, where rendered 3D instead of 2D
models of the apartments are used, AVL List GmbH invented AVL VR Technology™.
In particular, VR is the acronym for virtual reality. It is a radical innovation and it

allows former 2D plans of a product to be shown in a virtual world.

AVL List GmbH uses this technology to present one of their main products, the test
systems, to their clients. Especially for upgrading procedures of customer’s engine

test beds for electrification, AVL VR Technology™ is a valuable tool.

Clients of AVL List GmbH will be provided with the technology of virtually
experiencing an upgrade of an already acquired engine test bed to an engine test
bed for electrification. It enables to virtually depict equipment, processes, complete
systems as well as the whole engine test bed. Due to this solution, the customer

gets a real insight of the upgraded product. AVL VR Technology™ is applicable in

1



presents the added value process.

order fulfillment

three areas, where it adds value for both the company and the customer. Figure 1

benefit for the benefit for the benefit for the
company -> customer -> customer ->
specific transfer error prevention time saving

of information

benefit for the
customer ->
reduced
purchase risk &
transaction costs

Figure 1: Added value process (own presentation)

The promotion of engine test beds and the initiation of business is one application
area which is part of the marketing department. Clients get in contact with upgraded
engine test beds through AVL VR Technology™. The company as well as the

customer gain significant value from virtual reality.

As this channel offers an environment of continuous improvements of the product
to suit customer demands, the area of order fulfilment takes advantage of this
invention. The customer gets the opportunity to inspect the product virtually.
Therefore, he gains a better insight of the finished product. In addition to that, the
customer has the chance to adjust the product in order to fulfill the requirements. In

this case virtual reality offers an enormous additional value for the client.

AVL VR Technology™ can also be used for training purposes. It allows the
customer's employees to practice the new processes before the upgraded engine
test bed is even fully operational. Thus, the customer saves time which is an obvious

added value for the customer.

Consequently, AVL VR Technology™ influences the whole buying process and
adds value for the customer as well as the company. It is completely different to the
conventional buying process of upgrades for engine test beds. In the future, the

customer will have the option to choose between these two variants.



1.2 Challenge

As AVL VR Technology™ is a radical innovation, the technology as well as the
related process is new to this market. It changes the buying experience of the
customer sustainably. Nevertheless, the actual product - the upgrade — becomes
more expensive for the customer at first sight. Therefore, the challenge of the
company is to find out if the willingness to pay (WTP) increases due to AVL VR
Technology™. While AVL List GmbH is convinced of its new solution, the company
does not know yet if the customers will share their enthusiasm. The company is
confronted with the decision of further investing in this project or dropping it. Due to

this, the customers’ point of view is essential for further decisions.

1.3 Objectives

Company Aim

AVL VR Technology™ should be a self-financed solution when it comes to the
upgrading for electrification projects. Therefore, the break-even point should be
reached until the end of 2020. In order to achieve this goal, 50% of the 150 potential
upgrades for electrification projects should be sold with the support of AVL VR
Technology™ until 2020.

Thesis Aim
The aim of this master thesis is to find out how much the WTP for the upgrade for
electrification of a European B2B automotive industry customer increases due to the

added value of getting to know a product via virtual reality.

In order to assess the customers’ WTP for this application, a company as well as
customer perceived quality profile will be created, which is based on marketing,

order fulfillment and training.

1.4 Frame of reference

The frame of reference, figure 2, presents the methodology and approach of the
thesis in order to achieve the objectives graphically. Chapter one is the introduction,
in which an overview of the initial situation is given. Furthermore, the company
objectives, which lead to the actual challenges of the company, are described.

Finally, the objectives of the thesis are presented.



The introducing chapter is followed by the theoretical part. Within the context of
chapter two, some information about test beds, the automotive testing industry as
well as the challenges this industry faces are outlined. The last part of this chapter
deals with the importance of innovations and which kind of innovation virtual reality
represents. Within the scope of chapter three, a comprehensive definition of virtual
reality as well as its required technology is provided. In addition, the different areas
in which virtual reality adds value are explained. As virtual reality is seen as a service,
it is described from this point of view. The characteristics of a service and the buying
decision process as well as the way those two are influenced by virtual reality are
discussed. Chapter four is about the perspectives of customer value and the idea
behind it. Furthermore, the common methods to determine a price are explained as
well as their connection to each other. The term WTP and the methods to assess it
are analyzed in this context. Ultimately, those approaches are evaluated and the
most suitable is chosen. In chapter five, the self-explicated approach is explained in
more detail and its relation to scaling methods is clarified. Furthermore, the purpose
of a customer value map is defined. Finally, in chapter six, the process in order to
reveal the customers’ WTP is described. This process constitutes the final result of

the master thesis.

At the beginning of the practical part, chapter seven, the company AVL List GmbH
and its competitors are presented. Chapter eight is about the market research
design. Within the scope of chapter nine, the results of the study are revealed and
interpreted. In chapter ten the action plan is depicted, which includes price options

and the final recommendation in order to achieve the company objectives.



Initial situation

Challenge

Company objectives willingness to pay

Thesis objectives

B2B automotive testing Virtual reality Assessment of WTP
industry - Technology - Perspectives of customer
- Characteristics of testing - Virtual test beds value
industry - Pricing methods
- Price pressure in B2B - WTP
automotive industry . - Overview of methods
- Importance of innovation Service - Evaluation of methods
- Definition and differentiation
of service
- Characteristics of service
- Buying decision process

Measurement of preferences to assess WTP
- Self-explicated approach

- Scaling methods

- Two-dimensional diagram

- Process steps to assess WTP

Final output: process steps to assess WTP

AVL List GmbH and competitors

Research design Assessment of customers’ WTP

- Objectives - Self-perspective

- Approach - Customer perspective

- Sample size - Comparison self and customer perspective

Action plan

- Options

- Recommendations
- Measures

Figure 2: Frame of reference (own presentation)



2. B2B automotive testing industry

Within this chapter it is explained what a test bed is, why it is needed and by whom
itis used. Furthermore, the complexity of selling such a system is described. In order
to understand the price pressure of the B2B automotive industry, the actual situation
Is outlined. In the last part of this chapter the importance of innovations is illustrated

and which kind of innovation virtual reality represents.

2.1 Engine test bed — definition and customers

An engine test bed is a laboratory system which is used to test engines (cf. Clarke
2010, p. 235). It is a system of instrumentation, machinery and supporting services
which is located in a building, specially build for this purpose (cf. Martyr/Plint 2012,
p. 2). The test bed is used to measure the power of the engine and the torque output
(cf. Clarke 2010, p. 235). The outcome of the tests is data, which is essential in order
to determine performance criteria of the engine. This is necessary as every
automotive vehicle has to gain approval regarding this performance criteria in order
to enter the market. The European Union for example establishes over 50 criteria,
which have to be met to obtain this approval. Every market has its own directives,
therefore, the test facility varies, among other things, regarding the market they have
to serve (cf. Martyr/Plint 2012, p. 1f.).

Building such an engine test bed is an incredibly sophisticated project that requires
well-trained engineers with wide ranging skills. Companies in this field are so called
system integrators (cf. Martyr/Plint 2012, p. 2). A system integrator is a first-tier
supplier. The customers are mainly car manufacturers, also known under the term
original equipment manufacturer (OEM) (cf. Becker 2006, p. 163 — 165; cf.
Hundertmark 2013, p. 1). Examples for OEM are BMW, Daimler and Volkswagen,
just to name a few (cf. Hundertmark 2013, p. 1). In addition to the OEM, certifiers
who test vehicles’ roadworthiness represent a target group (cf. Martyr/Plint 2012, p.
1).

The relationship of the first-tier supplier and the customers is a business to business
relationship (B2B). Within a B2B relationship both the seller and the buyer are
companies (cf. Brennan/Canning/McDowell 2017, p. 5). The following

characteristics indicate the buying behavior of companies:



Market structure: The number of individual customers is quite small, but their
investment volume is huge, especially when it comes to high investment volume for
complex industrial goods (cf. Lippold 2015, p. 104). The number of customers in the
automotive testing industry is considerably small. Therefore, every customer is
important and their loss exerts an immense effect (cf. Hundertmark 2013, p. 22).
Thus, the additional service, consulting for instance, is of great importance (cf.
Lippold 2015, p. 104).

Multi-person decision: The purchasing decision of a company is a multi-person
decision in many cases. As most of the products are complex, it takes people from
different departments to make the right decision (cf. Kleinaltenkamp/Saab 2009, p.
1f.). This purchasing committee is the so-called buying center. It consists of various
roles — the most powerful roles are occupied by the decider and the user. Those two
make the final decision (cf. Lippold 2015, p. 105 — 355).

Buying cycle: Due to the complexity of the good and the high investment volume,
benchmarking and review processes are necessary prior to the final decision.
Therefore, a purchasing decision of a company can hardly be seen as an impulsive
purchase. It is a long-term process for the buyer as well as the seller (cf. Lippold
2015, p. 104).

2.2 Characteristics of test bed upgrade

The upgrade of an engine test bed for electrification is a so-called service bundle. It
consists of tangible and intangible goods. The latter concerns the development of
the upgrade amongst others, the tangible part relates to the upgraded system. There
are several reasons that constitute a service bundle. The product is customer
specific, it involves a close work relationship to meet the requirements and it
demands service offerings to exploit the whole value. According to this, an engine
test bed upgrade for electrification is considered as a service bundle. The upgrade
is customer specific as the changes take place in the system of the customer and
their location. Thus, a close working relationship is necessary in order to fulfill the
customer’s requirements. Furthermore, the customer needs service offerings such
as training of their employees to be able to use the upgraded product properly (cf.
Weliber/Kleinaltenkamp 2013, p. 49).



For the customer it is difficult to evaluate a service bundle as this can only be done
after the purchasing decision. An exchange product, in contrast, has already been
produced at the time of the purchasing decision and therefore, it could be evaluated
on the basis of the result quality. This is impossible for products which will be created
together with the customer, such as in the case of the engine test bed upgrade. The
customer could whether evaluate it resting upon the result quality or on the process
quality prior their purchasing decision (cf. Weiber/Kleinaltenkamp 2013, p. 49f.). In
fact, the customer hardly has any basis to assess the offer. Thus, the only decision
basis of the client is the contract of the contractor (cf. Scheuer 2015, p. 16). A
contract is defined as an offer at one point when the product is not fully or only partly
finished prior the purchasing decision. However, a contract is always connected to
a high uncertainty on the side of the customer. Thus, it is crucial for the contractor
to reduce the perceived purchasing risk of the customer (cf. Weiber/Kleinaltenkamp
2013, p. 50).

This is possible by offering as many information as possible, especially in the initial
phase. The more information a customer receives, the less is the perceived
purchasing risk and they will feel more confident. This activity is also known by the
term signaling (cf. Scheuer 2015, p. 16). Signaling means that the better informed
market side, the seller, provides the less informed market side, the customer, with
data in order to increase the level of information (cf. Weiber/Kleinaltenkamp 2013,
p. 158). The contractor has to signal their potential to the customer. If the company
fails in signaling this potential, it is unlikely that the deal will be closed between those
parties. The customer decides for the company with the smallest amount of
uncertainty (cf. Scheuer 2015, p. 16).

2.3 Price pressure in B2B automotive industry

The automotive industry has been confronted with revenue decreases since the
year 2000, caused by reduced demand. The crisis of the finance market, political
instability, reduced income and the insecurity of the labor market have led to these
circumstances. Furthermore, the few remaining customers gained market power
and used the situation to demand significant discounts and additional benefits when
buying new cars. The changing legal requirements and regulations as well as the
increasing demand for quality expedited the market pressure. Thus, car

manufacturers had to face increasing costs, which they were unable to pass on to
8



their customers. As a result, margins dropped drastically and an aggressive cost
management, that continues to this day, was the consequence. This course affects
the suppliers directly as the OEMs pass on their costs to them and cuts their margins
thereby (cf. Becker 2006, p. 32 — 166). Additionally, the OEMs request high quality
products, which is challenging to respond to, considering the cost cutting issue.
Nevertheless, the suppliers defer to the conditions of the car manufacturers. As
already mentioned, the automotive testing industry is a small market with a few
customers and various competitors. Losing one customer may cause serious
consequences. Due to the high competition amongst the suppliers and the price
pressure in connection with the demand for excellent quality on the part of the
customers, it is difficult for suppliers to survive. Therefore, it is important to
differentiate the offer by means of innovations and customer oriented services (cf.
Hundertmark 2013, p. 22 — 34).

2.4 Importance of innovation in B2B automotive industry

There are four similarities of successful companies; a sound financial structure,
committed employees, efficient processes and a strong customer focus. The latter
is the main reason for companies to be innovative. As customers’ requirements
change continuously, companies are forced to generate innovations to be
competitive (cf. Disselkamp 2012, p. 15). Only pioneer spirit ensures technological
advantages against competitors in order to win by means of quality in contrast to
price. Thus, innovations are a crucial factor for companies and their long-term
success (cf. Becker 2006, p. 176).

The automotive industry is in a leading position when it comes to innovations as it
introduces the majority of innovations and applications for various national as well
as international patents (cf. Hundertmark 2013, p. 13). There are several reasons
for these circumstances. The automotive market is outstandingly engineered,
sophisticated and totally globalized and furthermore, this industry reflects the
ongoing change of economy, technology and society like no other. Innovations of
all kinds originate from car manufacturers and their suppliers. Against the common
opinion that innovations are all about the product, there is a variety of process,
material and organizational innovations which are of great importance likewise (cf.
Becker 2006, p. 177). Innovations, no matter which kind, are a key factor in order to

differ from rivals. Especially for suppliers in the automotive industry it is decisive to
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stand out from the crowd. Otherwise they could only offer mass products which

would compete on the basis of the price (cf. Hundertmark 2013, p. 24).

In the common literature various definitions of the term innovation can be found.
According to some definitions, the word innovation designates something new (cf.
Disselkamp 2012, p. 17). “Innovation is the use of new knowledge to offer a new
product or service that customers want.” (Afuah 1998, p. 13). This definition focuses
on a novelty which could be a new product, a new process, a new distribution
channel or much more. However, the word innovation stems from the Latin word
“‘innovatio”, which means renewal. Thus, an innovation does not always have to be
something completely new. Indeed, it could be an old idea that is new to this special
market. As mentioned at the beginning of chapter 2.4, the focus is placed on the
customer. Therefore, it is significant that a specific innovation has a new advantage
to them (cf. Disselkamp 2012, p. 17). This point of view of an innovation is perfectly
defined by Bergmann (cf. Bergmann/Daub 2006, p. 54), namely as ideas which are

perceived as new by a particular group and also recognized as useful.

A further aspect, besides for whom it is an innovation, is the degree of the novelty.
Various possibilities to classify the newness are discussed in the common literature.
In fact, there is no universal definition. Lippold (cf. Lippold 2015, p. 168) names
imitation, adaption and basis innovations. Steinhoff and Trommsdorff (cf.
Trommsdorff/Steinhoff 2013, p. 25f.) differentiate according to Cooper between
market and technology innovations. Stephanie Hintze (cf. Hintze 2015, p. 34)
summarizes this issue perfectly as she compared a variety of literature sources. She
has discovered that some distinguish between breakthrough, really new or
discontinuous. Others define it as adoption, variations or routine. However, it is
differentiated between radical and incremental innovation for the most part (cf.
Hintze 2015, p. 34). Thus, it is reasonable to discuss those two approaches in more
detail.

An incremental innovation is a slight enhancement of an existing product (cf. Charan
2015, p. 270). Fundamental technology and product configurations remain almost
unchanged (cf. Balachandra/Friar 1997, p. 283). Radical innovations, in contrast,
are vast improvements of a product (cf. Charan 2015, p. 270). Due to its technology

it is quite different to the previous product (cf. Balachandra/Friar 1997, p. 283).
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Moreover, it builds the fundament for new technologies, services and products (cf.
Lassen/Laugen 2017, p. 1132). Radical innovations also trigger a change in

customers’ behavior (cf. Ghauri/Cateora 2014, p. 313).

According to this, virtual reality represents a radical innovation for the automotive
testing market. Although virtual reality has already been known for a few years, the
technology as well as the related process is new to this market and its customers
(cf. Kugler 2017, p. 15). Furthermore, the service with virtual reality is quite different
to the previously offered service. It changes the customer’s buying experience
sustainably, which will be explained in more detail in chapter 3 (cf. Grudzewski et al.
2018, p. 46).

The problem of pricing when it comes to innovations, especially the radical ones, is
that they are foreign to customers somehow. Due to their newness, the user has to
be educated in order to understand the benefits. The missing knowledge about the
benefits leads to an uncertainty of the value. Thus, it is difficult to evaluate which
price appears appropriate. Due to this, customers are mostly unimpressed by low
priced innovations. Consequently, customers have to be educated concerning the
innovation’s worth. This could be done by the price as it communicates value (cf.
Nagle/Holden 2002, p. 178 — 180).

2.5 Summary

An engine test bed is a complex system which is used to test engines in order to
determine its performance criteria. Those machines are made by system integrators
and their customers are OEM and certifiers. Thus, it is a B2B relationship which is
signified by a small number of customers. Hence, every customer is important.

Additionally, the buying decision is a long-term process and a multi-person decision.

The upgrade of an engine test bed for electrification is a service bundle. It consists
of an intangible part, the development of the upgrade, and a tangible part, the
upgraded system. The evaluation of a service bundle is possible after the
purchasing decision only. In fact, the customer’s decision basis is the contract which
is an offer at a point when the product is not fully or only partly finished prior the

purchasing decision. Thus, the client’'s perceived purchasing risk is high. To
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counteract this problem, the contractor has to provide as much information as

possible, which is also called signaling.

The automotive industry is confronted with revenue decreases. OEMs pass on their
costs to the suppliers and cut their margins. Nevertheless, they demand high quality
products. As it is a small market with a few customers and various competitors, the
suppliers defer to the customers’ conditions. In order to differentiate their offer, they

provide customer-oriented services and create innovations.

Virtual reality represents a radical innovation for the automotive testing market.
Customers have to be educated concerning its worth which could be done by the

price as it communicates value.

3. Virtual reality as a service

As virtual reality is seen as a service, it is described from this point of view in this
chapter. Furthermore, a comprehensive definition of virtual reality as well as its
required technology is provided and the different areas in which virtual reality adds
value are explained. Additionally, the characteristics of a service and the buying
decision process as well as the way those two are influenced by virtual reality are

discussed.

3.1 Definition and differentiation of service

“What is this thing called service?” (Johns 1999, p. 958) was the headline of the
European Journal of Marketing in 1999. However, it should be noted that there is no
unified definition of service. The problem is to distinguish between a product and a

service as they overlap (cf. Haller 2017, p. 7).

Primary and secondary services

However, it is possible to distinguish between a service as the core product for one
thing and then again a service as a supplementary element (cf. Lovelock/Wirtz 2011,
p. 38). Service as a core product is better known under the term core service or
primary service whereas service as a supplementary element is called value added-

service or secondary service (cf. Meffert/Bruhn 2012, p. 248).
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A primary service is the core product of a company. This kind of service is sold as
a stand-alone service, separated from other products while a secondary service is
sold in combination with a core product. (cf. Meffert/Burmann/Kirchgeorg 2012, p.
450). This could include activities which support and improve the usage of the core
product as their main goal is to promote the core offering and increase its value for
the customer (cf. Lovelock/Wirtz 2011, p. 38). Thereby, it strengthens the
competitiveness of a firm. Especially in the case of similar core products of various
providers, the secondary service differentiates the  offers  (cf.
Meffert/Burmann/Kirchgeorg 2012, p. 450). According to this, the upgrade of an
engine test bed is a secondary service. The core product is the upgraded test bed
and the added services are the commissioning, the training of the customers’

employees etc.

Secondary services can be divided into three categories regarding the expectations
of the customers, namely mandatory services, optional services and surprising
services. Mandatory services are expected from the customer as most competitors
offer the same service. In the case of the test bed, upgrades are a mandatory service
for the commissioning of the test bed. Only a few competitors offer optional services
and innovative surprising services are very rare. Thus, both categories are not
expected from the customers. An example for optional services would be the training
of the customers’ employees for the upgraded test bed. The usage of virtual reality
during the purchasing process of the upgrade would be a surprising service for

instance (cf. Meffert/Burmann/Kirchgeorg 2012, p. 450).

These services are offered for free or in return for payment. Nevertheless, for free
means that the service is not charged separately, nevertheless, it is included in the
whole offer (cf. Lovelock/Wirtz 2011, p. 38).

Based on these circumstances, a suitable definition for services related to this
master thesis is: “The production of an essentially intangible benefit, either in its own
right or as a significant element of a tangible product, which, through some form of

exchange, satisfies an identified need.” (Palmer 2014, p. 2).
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E-Service

The term e-service is unclear, mainly due to the uncertainty of the transferred object
as Bruhn (cf. Bruhn 2002, p. 6) describes it. For Kannan and Rust (cf. Rust/Kannan
2002, p. 4 — 7) the term is blurred because of its evolution in different industries.
However, for Rust (cf. Rust/Kannan 2002, p. 4 — 7) a service transforms to an e-
service if the three main components, namely the service delivery, the service
environment as well as the service product are provided via an electronic network.
According to this, represents the service virtual reality regarding the upgrade of the
test beds an e-service since it fulfills all three components. The service is performed,

takes place and gets delivered by means of virtual reality.

3.2 Definition virtual reality

Virtual reality is an often-used term as this technology is deployed in different areas.
This is the reason why there are various definitions nowadays. In order to describe
the technology, which is used for the test beds, the following definition is suitable;
Virtual reality is a computer generated artificial and interactive environment, which
parallelly exists to the real world. Due to the technology it is possible to transfer the
user into the virtual world where they could interact with the artificial environment
(cf. Zobel et al. 2018b, p. 126f.). In order to do so, a head-mounted display for
visualization and an interaction devise for user control, which is connected to a
computer, is needed (cf. Poppe/Gilgen/Safrudin 2017, p. 312). By using the head-
mounted display, the real world is completely hidden. Thus, the user is completely
transferred to the virtual world which is referred to as immersion into the virtual world
(cf. Zobel et al. 2018a, p. 21).

To sum it up, four key elements are necessary for the experience of virtual reality;
the virtual world, the effect of immersion into this virtual world, the sensory feedback
and the interaction of virtual elements and the user (cf. Sherman/Craig 2003, p. 5 —
10).

Augmented reality

Virtual reality sometimes gets confused with augmented reality. Those distinct
technologies offer different benefits for different purposes. With the help of virtual
reality, the user gets immersed into a virtual world where they interact, there is no

link to the real physical world. In contrast, through augmented reality the user stays
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and interacts in the real, physical world and this world is superimposed by the digital
information (cf. Winkelhake 2018, p. 64f.).

Technology

The total solution for virtual reality consists of a software and some hardware
elements. The technical heart of the solution is the software. It is crucial that this
special software supports immersion and interaction in order to create an authentic
virtual environment (cf. Zimmermann/Wierse 2011, p. 191 — 193). Parts of the
hardware are a display, one or two interaction devices and a computer. The display
could be head-mounted, which is a so-called wearable device. In its front cover a
special full HD display with a wide vision field is mounted. Due to the size of this
vision field and the closeness of the display to the eye, the user gets the feeling to
be inside the virtual world instead of watching it on a display (cf. Zobel et al. 2018Db,
p. 128f.). Another hardware component are the interaction devices. These allow the
user to take actions in the virtual world. The computer is connected to both the
wearable and the interaction devices. Thus, it can compute the coordinates of the
devises and transmit the right perspective according to the viewer’'s position. The
constant adaption of the image, which takes place several times per seconds, allows
the user to move around in the real world and gives the impression to do the same

things in the virtual world (cf. Zimmermann/Wierse 2011, p. 192f.).

3.3 Virtual test beds

Digital technologies such as virtual reality have changed the customer experience
in numerous industries (cf. Sihi 2018, p. 68). Within those industries, virtual reality

adds value in different areas.

In marketing it facilitates the communication between the seller and the buyer as it
offers the possibility to demonstrate complex products in a simple way.
Consequently, it improves the user experience and the product becomes more
attractive for the customer (cf. Grudzewski et al. 2018, p. 45). Furthermore, it offers
the possibility to display activities and objects which cannot be seen in reality.
Especially at trade shows and fairs virtual reality attracts the attention of the visitors
due to the 3D visualization (cf. Zimmermann/Wierse 2011, p. 194). In fact, this
technology has the potential to support marketing and sales significantly (cf.
Grudzewski et al. 2018, p. 46).
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As, virtual reality enhances the communication it provides a major advantage in the
order fulfillment as well. The specialists of both sides, customer and supplier, could
work together in the virtual world (cf. Zimmermann/Wierse 2011, p. 194). This
technology enables digital collaboration on the same product, which would take
place completely hands-free owing to the wearable device. Furthermore, it is
possible to see the other person, or rather the avatar, and identify who is speaking
(cf. Kugler 2017, p. 16). It is a safe place to demonstrate plans and improve them if
necessary. In this way, essential decisions could be made based on the virtual
model (cf. Zimmermann/Wierse 2011, p. 194). The virtual world is a shared
environment which facilitates a working relationship regarding comprehension,
teamwork, communication as well as decision making (cf. Porter/Heppelmann 2017,
p. 52). As a result, both parties safe money and time (cf. Zimmermann/Wierse 2011,
p. 194).

Especially in the field of training virtual reality is a much discussed topic in the
common literature. It is possible to create a physical training setting in a virtual world
without an actual machine in the real world. Thus, there is a possibility to train people
even if the machine has not been assembled yet, or if it is required for other
purposes or simply not available. Additionally, this virtual training setting offers a
safe environment as it enables to train critical situations, emergency cases and other
special circumstances (cf. Porter/Heppelmann 2017, p. 50). Furthermore, trainings
could be offered for all channel partners all over the world without travelling.
Consequently, travel costs could be saved as well as time since it reduces the time
away from the actual job. This again facilitates to acquire an expert, remote from
any location, to coach the employees. They could improve their skills by training
scenarios on the job and interact with all participants. Trainings in the virtual world
can be done repeatedly and delivered constantly. Obviously, this is feasible with a
simple computer screen as well, however, with virtual reality it feels more real. To
summarize those facts, it is possible to train every time, in a safe environment,
everywhere, with everyone and one would still feel the experiences. The advantages
for customers, their employees and trainers are numerous (cf.
Upadhyay/Khandelwal 2018, p. 43f.).
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3.4 Virtual reality influence on service

Services are characterized by some distinctive differences in contrast to exchange
products. These characteristics demonstrate the challenges a company faces when
it comes to marketing services (cf. Palmer 2014, p. 7). Virtual reality means a
change of paradigm of these characteristics. Additionally, it influences some stages
of the buying decision process as the customer gains more vivid information about
their purchase (cf. Sihi 2018, p. 67f.).

3.4.1 Characteristics of service

Intangibility: In contrast to a tangible product, it is not possible to taste, smell, see,
hear or feel services prior to their purchase. This is the most stated common
observation concerning the difference between products and services (cf.
Mudie/Pirrie 2006, p. 3). However, the main problem is the invisibility of a service as
the customer cannot see the product prior to the acquisition and sometimes not even
after. The consequence is that the perceived purchasing risk is higher for services
than for exchange goods (cf. Haller 2017, p. 8). In order to reduce this risk, it is

important to offer something tangible such as prospects (cf. Mudie/Pirrie 2006, p. 3).

Tangibility owing to virtual reality: By means of virtual reality the customer gains
information about the upgrade. Although information is an intangible service, it can
be transformed into a tangible product, namely the upgraded test bed in the virtual
world (cf. Lovelock/Wirtz 2011, p. 42). The finished product could be demonstrated
and tested virtually prior to the real upgrade (cf. Zimmermann/Wierse 2011, p. 194).

Inseparability: The order of production and consumption is different for services
compared to physical goods. Most services will be sold as the first step and then
produced and consumed at the same time. Thus, the client has to be physically
present during the performance of the service (cf. Mudie/Cottam 1993, p. 9f.).

Separability owing to virtual reality: Due to virtual reality it is possible to train
people even if they are not physically present (cf. Upadhyay/Khandelwal 2018, p.
43). This means that production and consumption are not completely separable but
more flexible (cf. Palmer 2014, p. 10). At least it is possible to train the skills with
virtual reality repeatedly after an initial training introduction  (cf.

Upadhyay/Khandelwal 2018, p. 43). Thus, the service is produced and consumed
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once and could be reiterated afterwards as well, which makes it partially separable
(cf. Palmer 2014, p. 10).

Variability: While an exchange product of one sort is equal to the rest of its kind,
the performance of a service differs. Its quality is based on who provides it, when
and how (cf. Mudie/Cottam 1993, p. 10). These circumstances affect the outcome
as well as the production process itself, as the customer takes part within most of

the production processes (cf. Palmer 2014, p. 11).

Reduced variability owing to virtual reality: As the customer gains most
information from the technology virtual reality, human interaction is reduced and

therefore, the outcome is less variable (cf. Palmer 2014, p. 12).

Perishability: As the production and consumption of a service takes place at the
same time, it is impossible to store the service offer and sell it later. Thus, it is not
possible to balance out fluctuation when it comes to demand and supply (cf.
Mudie/Cottam 1993, p. 9 — 11).

Durability owing to virtual reality: Since this technology is mainly a software, it is
quite durable (cf. Haller 2017, p. 10). As already mentioned virtual reality enables
self-training repeatedly (cf. Upadhyay/Khandelwal 2018, p. 43). Thus, it can be used

over a longer period of time.

Ownership: An important question arises in the course of the purchase of a service,
namely “What does the customer buy?” (cf. Haller 2017, p. 10). By purchasing a
service, no ownership is transferred to the buyer. In general, the clients acquire the
right to have a certain service carried out at a certain time (cf. Palmer 2014, p. 13).
In fact, what they are really willing to pay for, are experiences and solutions (cf.
Lovelock/Wirtz 2011, p. 36).

Ownership owing to virtual reality: As the customer receives the software which
simulates the upgraded test bed virtually, they obtain ownership. Nevertheless, what
they are willing to pay for in fact, are both the information and experience they gain

and not the software alone (cf. Lovelock/Wirtz 2011, p. 36).
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3.4.2 Buying decision process

Figure 3 displays the basic buying decision process. Although the sequence of the
stages are uniform, a few differences between exchange goods and services still
exist (cf. Haller 2017, p. 31 — 35). Due to the usage of virtual reality some of these
disadvantages can be compensated. These modifications affect the colored stages
of figure 3, in particular information search, evaluation and decision as well as post-

purchase evaluation (cf. Sihi 2018, p. 67f.).

need information evalg?tlon puegﬁ;-se
recognition e alternatives phase

Figure 3: Buyer decision process (based on Palmer 2014, p. 194)

After the recognition of a need the information search follows. In order to satisfy the
recognized need, the customers seek as much information as they can gather when
it comes to the potential solution. The higher the investment sum and therefore, the
perceived purchasing risk, the more information the customer is trying to collect.
Consequently, this stage is time consuming for the buyer (cf. Palmer 2014, p. 198f.).
If a service provides the solution for the underlying need, some difficulties arise in
this stage. The amount of information as well as its reliability are rather low. Another
problem is the high level of customization of services. Thus, the outcome varies in
many aspects which in turn leads to an incomparable performance (cf. Haller 2017,
p. 32). An already discussed topic is the intangibility of a service. Information search
includes also to see, touch and test a product, which is simply impossible when it
comes to services (cf. Mudie/Cottam 1993, p. 19). In summary, pieces of information
regarding a service are unreliable, incomparable, intangible and moreover, there

are just a few of them.

With the help of virtual reality, it is possible to counteract this lack of information as
it visualizes a product in the virtual world. Thus, the customer is able to inspect the
whole product and even parts which cannot be examined in the real world (cf.
Zimmermann/Wierse 2011, p. 194). Around 80% to 90% of information that humans
process are related to vision. Giving information through visualization is the best
way to achieve the highest possible comprehension of customers. If they get the
same amount of information through words, they would understand less as it is more

complex to process them. This is a matter of fact as the human brain has a limited
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mental capacity to absorb and process information (cf. Porter/Heppelmann 2017, p.
49). Virtual reality is more than simply collecting pieces of information, it is about the
experience of the product. This experience enables the customer to gain knowledge
of a product and a deep insight into it. This in turn reduces the need for additional
information, hence, it shortens their search for information (cf. Sihi 2018, p. 70).

The evaluation of alternatives encompasses all options which are worth being
considered. The difficulty at this stage is constituted by the variety of alternatives.
Most humans are overwhelmed with the choice from a wide range of options as this
requires effort. Furthermore, it triggers anxiety of making the wrong decision. The
solution is a limitation of the selection which is called choice set. This set is the basis

for a comparative analysis (cf. Palmer 2014, p. 200f.).

Virtual reality supports the reduction of alternatives. The customer could check all
options comfortably via virtual reality. Thus, they receive a quick visual overview of
their possibilities. This enables a rough decision and it narrows down the purchasing
alternatives to a small set of choices. Consequently, the effort is manageable and
the time spent on decision making is lower. Even the risk of making the wrong
decision is less as the customer has checked all of their options (cf. Sihi 2018, p. 70
- 82).

As mentioned in chapter 2.1 the purchasing decision of a company is a multi-person
decision in many cases. The powerful roles within this bunch of people are taken on
by the user and the decider. Latter is someone in the upper hierarchy, this could be
a person with a technical background, but it could also be a person with an economic
background (cf. Lippold 2015, p. 105 — 354). Thus, it is crucial to convey the
information in an simple way which happens through visualization as already

explained above (cf. Porter/Heppelmann 2017, p. 49).

After the decision the post-purchase phase follows. In case of a service this is the
stage in which the actual product, the service, is being produced and consumed (cf.
Mudie/Cottam 1993, p. 9f.). Regarding the upgrade of the test beds, this concerns
the order fulfillment. Since the service is customized, it is fundamental to understand
what the customer expects. Unfortunately, misunderstandings happen and failures

occur, especially during the order fulfillment (cf. Mudie/Pirrie 2006, p. 6f.).
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Therefore, virtual reality enhances the communication while the failure rate
decreases. Specialists of both sites, customer and supplier, could work together in
the virtual world. It is a safe place to demonstrate plans and improve them if
necessary. In this way, essential decisions could be made based on the virtual
model. As a result, both parties safe money and time (cf. Zimmermann/Wierse 2011,
p. 194).

3.5 Summary

The upgrade of an engine test bed is a secondary service. The commissioning is
mandatory, the training of the customers’ employees is optional and the usage of
virtual reality during the purchasing process of the upgrade is a surprising service.
Moreover, virtual reality is an e-service as the service is performed, takes place and

gets delivered by means of virtual reality.

Virtual reality is a computer generated artificial and interactive environment which
exists parallelly to the real world. Due to the technology, it is possible to transfer the
user into the virtual world in which they could interact with the artificial environment.
It adds value in marketing, order fulfilment and training. In marketing it facilitates
the communication, improves the user experience and displays activities and
objects which cannot be seen in reality. Regarding order fulfilment the virtual world
is a shared environment which facilitates the working relationship regarding
comprehension, teamwork, communication as well as decision making. Owing to
training by means of virtual reality it is possible to practice in a safe environment,

every time, everywhere, with everyone and still get the experience.

Services are characterized by intangibility, inseparability, variability, perishability
and ownership in contrast to exchange products. In fact, virtual reality does influence
all characteristics and some stages of the buying decision process as well. It
counteracts the lack of information at the stage of information search as it enables
to gain knowledge of the product and a deep insight into it through experience.
Virtual reality supports the evaluation of alternatives or rather the reduction of them.
As it conveys information in a simple way, it facilitates the decision making. In the
post-purchase phase, it enhances the communication, thus, the failure rate

decreases.
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4. Assessment of WTP

The subsequent section is about the perspectives of customer value and the idea
behind it. Furthermore, the common methods to determine a price are explained as
well as their connection to each other. The term WTP is analyzed as well as the
methods to assess it. Finally, those approaches are evaluated and the most suitable

one is chosen.

4.1 Perspectives of customer value

Talking about customer value could be misleading as there are two different
perspectives in the common literature. On the one side the value of the customer is
mentioned and on the other side the value for the customer. Value of the customer
means the value that a customer adds to the company (cf. Evans 2002, p. 134). The
basic idea is to attain a greater customer satisfaction which in the end leads to a
higher profitability (cf. Kumar/Reinartz 2018, p. 20).

However, for this master thesis the other perspective is important, namely the value
for the customer, which is the perceived value of the product or service of a company
by the customer (cf. Evans 2002, p. 134). A definition for value in this context is:
1 ... ] perceived value is the consumer’s overall assessment of the utility of a product
based on perceptions of what is received and what is given.” (Zeithaml 1988, p. 14).
Thus, two factors determine this value, namely the perceived quality and the
perceived price (cf. Matzler/Stahl/Hinterhuber 2009, p. 16).

The perceived quality is based on the entire value of all economic, functional and
psychological advantages of an offer. This proposition consists of the product, the
service, the involved humans, and the image of the company (cf.
Kotler/Keller/Opresnik 2017, p. 165). The perceived price includes more than the
sales price only. The customer also deals with related monetary and nonmonetary
costs. Search costs, operating costs and maintaining costs are examples for related
monetary costs. They occur beyond the purchasing price. Time and effort for
instance are nonmonetary costs. Both related monetary and nonmonetary expenses
can arise during the pre-purchase, service encounter and post encounter stage (cf.
Lovelock/Wirtz 2011, p. 164).

22



Customers subtract what they give, the perceived price, from what they get, the
perceived quality, whereby the outcome is the net value. The positive difference is

of importance as this is the customer value (cf. Lovelock/Wirtz 2011, p. 163).

4.2 Pricing methods

Basically, three methods to determine a price exist; cost-driven pricing, competition-
driven pricing and customer-driven pricing (cf. Woratschek/Roth 2017, p. 324f.).

Cost-driven pricing

The cost-driven pricing method is the most applied calculation approach as it is the
simplest one. This method is based on the cost information of a certain product or
service. In order to determine a price, the company calculates the costs which incur
during the production of a product or service. Put simply, the price is the result of
adding together the fixed and the variable costs plus an in advance calculated profit
markup. Thus, the profit is based on a rough estimation or on the target figure which
is set by the company. Within this method different variants and formulas exist.
Nevertheless, cost-driven pricing constitutes a dangerously misleading approach (cf.
Macdivitt/Wilkinson 2012, p. 49 — 52). Although it is seen as financial prudence as
it calculates all costs fairly and fully within the price, it is a draft for an average
financial performance in the best case due to the following facts. Full unit costs are
dependent on the volume. More specifically, the costs for a unit are calculated based
on the variable and the fixed costs. While the variable costs are clearly assignable
to a certain product, fixed costs must be allocated fully and fairly to all products. As
fixed costs change according to the sold volume, it is impossible to calculate the full
unit costs accurately without knowing the volume. The consequential counter
measures lead to more problems (cf. Nagle/Holden 2002, p. 2 — 4). Another fact is
that the users of this method do not consider the product’s value or its economic
benefit. Thus, the line of argumentation is rather miserable when it comes to pricing
negotiations. Consequently, this mostly ends up in high discounts or free additional
services (cf. Macdivitt/Wilkinson 2012, p. 62).

Competition-driven pricing
This is another conventional pricing method which is also very popular. The principle
of this approach is to compare the own product or service with those of the

competitors regarding features and price. Thus, the decision is based on the market
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situation (cf. Macdivitt/Wilkinson 2012, p. 65). This method is of course only possible
in an oligopoly market. After all, the company is confronted with three options,
namely to set the price on the same, under or above of the competitor’s level (cf.
Lippold 2015, p. 208). If the company decides for a lower price than the other market
players, this approach is merely an instrument for sales objectives. Even though
higher market share generates more profit, a too small price, nevertheless, reduces
the profitability. In fact, prices should only be cut if the own value is lower compared
to the value of the competitor (cf. Nagle/Holden 2002, p. 7). In any case, this pricing
method deals with some uncertainties, especially when it comes to the required data
as it could be wrong or irrelevant. A price list could be considered as fictive or out of
date and product attributes may not be relevant for the customers for instance. As
price decisions are based on this data, wrong choices would be the result (cf.
Macdivitt/Wilkinson 2012, p. 72 — 76).

Customer-driven pricing

Customer-driven pricing is an umbrella term for various methods of determining the
price based on the customer (cf. Lippold 2015, p. 206f.). One method is the so called
value-based pricing (cf. Nagle/Holden 2002, p. 6). By means of this approach the
sales price is determined based on its worth of a product or service to the customer.
Thus, it is important to understand the customer’s point of view when it comes to the
value of the purchase (cf. Lovelock/Wirtz 2011, p. 162f.). This pricing method seeks
to determine the value and charge it. In this way, a real win-win situation is given.
Although this pricing method is not suitable for all kind of products, amongst others,
value-based pricing could be used for innovative products and service bundles
which aim to fulfill the customer’s needs (cf. Macdivitt/Wilkinson 2012, p. 105 — 110).
As well as concerning the other methods some disadvantages exist with the
customer-driven pricing approach; on the one hand, some buyers are intentionally
dishonest regarding their WTP and on the other hand, some are just inexperienced.
If the customer has never tried the product, they will not be able to value its real
worthiness (cf. Nagle/Holden 2002, p. 7).

Consequently, all methods have some flaws. However, in combination they present
a good picture of the pricing framework as displayed in figure 4. The realistic price
range presents the area for the optimal price, whereby the company gains profit (cf.

Simon/Fassnacht 2009, p. 81).
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Figure 4: Pricing framework (based on Homburg/Totzek 2011, p. 37)

The result of the cost-driven pricing method is the lower price limit of a product or
service. Due to the competition-driven pricing approach a company knows the
average market price for an offer. The upper price limit is set by the customer-driven
pricing procedure. This leads to a theoretical price range. Viewed realistically, other
aspects such as regulations by law, company targets and competitive factors also
determine the price range (cf. Homburg/Totzek 2011, p. 37).

Especially when it comes to project business such as the upgrade of a test bed, it
is advisable to combine those methods. The members of a buying center attach
special importance to the product attributes which influence the WTP. Thus, the aim
of the customer as well as the competition-driven pricing method is to check the
feasibility of the internal agreed prices on the market (cf. Weiber/Kleinaltenkamp
2013, p. 241).

4.3 Willingness to pay

The upper price limit, as displayed in figure 4, is also described as WTP. It is the
highest price a customer is willing to pay for a product or service. In the literature
two different perspectives of the WTP exist; the maximum price and the reservation
price (cf. Breidert 2006, p. 23 — 26). A product’s maximum price is based on a
benchmark between one product and its best alternative, the reference product. In
the center of the comparison the price of the alternative is placed, also called the

reference price and the quality difference of both products. In fact, the maximum
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price amounts the sum of the reference price and the quality difference (cf.
Nagle/Holden 2002, p. 74f.). Whereas the reservation price means the maximum a
customer is willing to pay at all. In this case the customer’s decision is not between
two alternatives, it is about to buy or not to buy (cf. Varian 2014, p. 4). Thus, the
reservation price reflects the actual customer’s view on the value of a product or
service. Although these are distinct perspectives, the customer behavior stays the
same, according to a research of Breidert (cf. Breidert 2006, p. 35). Therefore, the
term WTP subsumes both perspectives and defines the highest price a customer is
willing to pay for a product or service (cf. Breidert 2006, p. 30 — 35). At least for this
master thesis as the customer behavior will be examined in order to assess the

customers’ WTP.

4.4 Overview of methods

As already mentioned in chapter 4.2, it is advisable to assess the upper price limit
of a customer as one factor of the pricing framework in order to determine the
optimal price for a product or service. Since the customers’ WTP is an unobservable
construct, no perfect method exists to assess it. Various approaches are possible,
however, it is very likely that the results differ depending on the method (cf. Volckner
2006a, p. 137 — 139). Figure 5 presents a variety of measurement methods to
assess the WTP. The approaches are classified according to their data basis.

METHODS TO ASSESS THE WTP

N N A
OBSERVATION PRICE OFFER PREFERENCE DATA

market data direct survey

experiments lottery indirect survey

. /. /

Figure 5: Methods to assess WTP (based on Niederauer 2009, p. 80)

4.4.1 Methods based on observation data

The elicitation of market data belongs to the methods based on observation. The
aim is to forecast future purchasing behavior based on past demand patterns. In
order to predict the prospective historical sales, data is used. Since the technology

of virtual reality is new on this market, no market data exists so far (cf. Breidert 2006,
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p. 39 — 53). Thus, the observation of market data is impossible concerning the

underlying topic.

A further method based on observation are experiments, either laboratory
experiments, which are artificially created buying situations or field experiments,
which constitute real purchasing conditions. In both settings various price
alternatives are offered to the customer, their choice indicates the WTP (cf.
Simon/Fassnacht 2009, p. 130 — 131). The disadvantage, however, is that it only
reveals that the chosen price is below the WTP, which is why it mainly demonstrates
functional correlations between price and sales volume (cf. Niederauer 2009, p. 81).
This circumstance and the fact that experiments cause high expenses, leads to the
decision to abandon this method (cf. Sattler/Nitschke 2003, p. 367).

4.4.2 Methods based on price offers
Heavily discussed methods to assess the customers’ WTP by means of price offers
are auctions and lotteries. In both cases the customer declares the price he is willing
to pay. The process of determination of the winning bid differs according to each
method (cf. Volckner 2006b, p. 38f.).

A well-known variant of auctions is a Vickrey auction, which is also the most suitable
form for the assessment of the WTP. The bidding is closed and the collection of the
bids takes place simultaneously. The highest bid is the winning bid (cf. Balderjahn
2003, p. 394). still, the final purchasing price is the second highest bid. Thus, when
it comes to bidding according to the truth, WTP is the best strategy for the
participants. Consequently, the likeliness to ascertain the real WTP is quite high in
an Vickrey auction (cf. Volckner 2006b, p. 38f.).

The BDM procedure is a widespread method of lotteries. After the participants have
announced their WTP, the sales price is randomly chosen by means of a lottery. If
the sales price is below or equal to the stated price, the purchase happens and the
customer has to pay the sales price. If the sales price is above the stated price, the
acquisition is impossible. Thus, the customer’s offer is not the sales price, it only

determines whether the purchase happens or not (cf. Volckner 2006b, p. 39).
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A significant advantage of auctions and lotteries is that it reveals the true WTP,
hence, a real purchase situation is given. The customer is actually obligated to pay
(cf. Volckner 2006a, p. 138). However, this is exactly a major drawback for this
subject. The creation of a setting in which many customers bid for the same offer is
simply unfeasible in connection with a customized project business such as the

upgrade of test beds.

4.4.3 Methods based on preference data

A third source to assess the customers’ WTP is preference data (cf. Niederauer
2009, p. 86). Although the gained data is only hypothetical as no real commitment
is required, it is a popular instrument (cf. Volckner 2006a, p. 138; cf. Niederauer
2009, p. 86). Preference data can be identified directly and indirectly (cf. Niederauer
2009, p. 86).

The participants for direct surveys could be customers but also experts. Latter are
mostly sales or marketing employees. Due to their close working relationship to their
clients, they are able to forecast their WTP. Especially in case of a small customer
base in which the customers are well known, this method is advisable. However,
asking the customer might be more reliable as it concerns their own WTP that has
to be predicted (cf. Breidert 2006, p. 43f.).

A tool for direct surveys is the price sensitivity meter, in short PSM. The customers’
WTP arises from the identification of price thresholds. To identify these, customers
set the following four prices:

1. The highest price at which they would buy the product.

2. The highest price at which they would not buy the product as it would be too

expensive and not worth it.
3. The lowest price at which they would buy the product.
4. The lowest price at which they would not buy the product, as it would be too

cheap due to a lack of quality.

Subsequently, the findings are depicted in a graph, namely figure 6 (cf. Van
Westendorp 1976).
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Figure 6: PSM (based on Van Westendorp 1976)

The acceptable price, as shown in figure 6, lies between the area where the lines
expensive and cheap as well as too expensive and too cheap cross each other (cf.
Van Westendorp 1976).

The advantages of this approach are simplicity, cost effectiveness and time
efficiency (cf. Wibker/Baumgarten 2004, p. 579). Additionally, it is possible to apply
this method to new products or services. Nevertheless, experiences have shown
that asking customers about new products or services, which they have not
experienced, could be dangerously misleading (cf. Grigsby 2015, p. 40). Since
customers usually do not have to ascertain their WTP as the price is set by the seller,
it is cognitively very demanding for them to do so. This especially concerns new
products as they have a lack of information (cf. Vdlckner 2006b, p. 40). Apart from
that, further disadvantages occur. One drawback is that customers typically do not
reveal their true WTP. In fact, they overstate it due to prestige effects or they
understate it, in contrast, owing to consumer collaboration effects (cf. Breidert 2006,
p. 45). Another disadvantage is the unnatural concentration on the price. Therefore,
price sensitivity and awareness increase artificially (cf. Niederauer 2009, p. 87).
Even though this method has some disadvantages, no clear reason for exclusion
can be detected when it comes to this master thesis. Hence, in chapter 4.5 it will be

compared to the other options that are addressed in chapter 4.4.
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In general, self-explicated methods are seen as a form of direct surveys (cf.
Volckner 2006b, p. 36). It is a compositional approach which means that the
determination of the WTP is based on single product attributes (cf. Volckner 2006Db,
p. 36; cf. Eckert/Schaaf 2009, p. 32). More specifically, the part-worths of each
product attribute are calculated and summed up to a total value afterwards (cf.
Eckert/Schaaf 2009, p. 32).

The typical self-explicated approach is based on several steps, whereby already
some steps or the combination of some steps constitute independent variants of the
self-explicated method. Figure 7 gives an overview of each step and the possible

variants (cf. Hensel-Borner 2000, p. 17f.).

STEPS | VARIANTS
\
elimination of
unacceptable
attributes
J
evaluation of attribute i iahted |_conjunctive
levels unweighte compensatory
J
~weighted
\
evaluation of attribute ditional
importance - traditiona
J

Figure 7: Overview of self-explicated steps and variants (based on Hensel-B6rner 2000, p. 18)

In the first step the customer gets the possibility to eliminate unacceptable attributes
(cf. Srinivasan 1988, p. 296f.). Within step two they have to assess each attribute’s
level. This is followed by the last step, where they weight the relative importance of
each attribute. In order to receive the part-worths, the outcome of step two, the
evaluated attribute levels, and step three, the attribute importance, is being

multiplied. For step two and three diverse rating types are possible but generally,
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this is the basic idea of the self-explicated method. The exact design of these stages

depends on the existing variants (cf. Green/Srinivasan 1990, p. 9).

The main advantage of this model is its simplicity and easiness of use for the
researcher as well as the participants (cf. Abu-Assab 2012, p. 26). Since the
respondents evaluate single attributes of a product, the cognitive strain is low. Due
to this, it is possible to assess complex products with numerous product attributes
(cf. Schweikl 1985, p. 33). Further arguments are the low time and money effort (cf.
Sattler/Hensel-Borner 2007, p. 68). A disadvantage of this approach is the low
relation to reality. Usually, a product is evaluated in total and not by its single
attributes. Based on this, a further problem arises, namely the overrating of
importance as customers tend to rate each attribute as essential (cf. Tscheulin 1991,
p. 1269; cf. Dichtl/Muller 1994, p. 233). As well as the PSM, this approach offers

some valuable benefits. Thus, it is going to be further discussed in chapter 4.5.

The basic idea of indirect surveys is the evaluation of entire product alternatives by
the participants. A typical method is the conjoint analysis (cf. Volckner 2006b, p. 36).
This approach and its variants are nationally as well as internationally the most

popular method to measure preferences (cf. Eckert/Schaaf 2009, p. 32).

In contrast to compositional methods such as the self-explicated, the conjoint
analysis is equivalent to a de-compositional approach. More specifically, the part-
worths of each product attribute are calculated based on the total value of the
product (cf. Eckert/Schaaf 2009, p. 32). As well as in case of the self-explicated
method, various variants of the conjoint analysis exist (cf. Karger 2011, p. 54). The
basic procedure is as follows; it starts with the determination of possible product
attributes and their levels (cf. Breidert 2006, p. 46f.). To assess the WTP, it is
important to also include the attribute price (cf. Volckner 2006a, p. 138).
Subsequently, product alternatives with all attributes, but only on one attribute level,
will be created (cf. Woratschek/Roth 2017, p. 337). The results so far could be

depicted such as represented in figure 8.
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Figure 8: Example for attributes and attribute levels (own presentation)

As a next step, the participants have to rate the alternatives according to their
preference (cf. Woratschek/Roth 2017, p. 337). Based on the findings it is possible
to estimate the part-worths of each attribute with the help of a statistical technique
(cf. Woratschek/Roth 2017, p. 338; cf. Breidert 2006, p. 53).

Conjoint analysis has a high similarity to a real purchase situation as the customer
is confronted with different product alternatives. This is an advantage as its results
are relatively valid. Due to the imitation of a realistic purchase setting it furthermore
reduces the risk of over- or undervaluation (cf. Sattler/Hensel-Bérner 2007, p. 68f.).
In addition, it is seen as a quick and relatively affordable consumer preference
measurement tool (cf. Menon/Sigurdsson 2016, p. 355). The disadvantage of this
method is the amount of attribute levels as they are either too high or too low. For
example, if one product has five attributes and each has four levels, potentially 1024
alternatives can be created for this product. Thus, in the best case it is cognitively
demanding to evaluate the alternative for the customer, in the worst case they are
simply overstrained (cf. Woratschek/Roth 2017, p. 338f.). By reducing the
alternatives the researcher takes the risk to face an unrealistic result (cf.
Woratschek/Roth 2017, p. 338; cf. Grigsby 2015, p. 43). However, the disadvantage
of the conjoint analysis does not automatically lead to a disqualification. Since this

method is still applicable, it will be considered and discussed in chapter 4.5.

4.5 Evaluation of methods

As mentioned at the beginning of chapter 4.4, there is no perfect method to assess
the WTP (cf. Vélckner 20064, p. 137). Additionally, the likeliness of errors is high for
each method (cf. Jedidi/Jagpal 2009, p. 58). Thus, the research can only try to come
as closely to the truth as possible (cf. Volckner 2006a, p. 137). Hence, approaches

that explore real WTP would be the preferred choice over those which measure
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hypothetical WTP (cf. Volckner 2006a, p. 138; cf. Grigsby 2015, p. 42). Studies
carried out in the past confirm this statement as they indicate that the hypothetical
WTP is significantly higher than the real WTP (cf. Volckner 2006a, p. 139; cf.
Sattler/Nitschke 2003, p. 375). Methods based on observation and price offers
belong to those approaches which explore the real WTP. Nevertheless, they are out
of question as market data is non-existent, experiments do not fulfill the purpose
and price offers are unfeasible for this product, to summarize the findings of chapter
4.4. Thus, only an approach based on preference data is possible for the underlying
topic. Even though it merely reflects the hypothetical WTP (cf. Vdlckner 2006a, p.
138).

The three potential methods are PSM, self-explicated and the conjoint method.

Figure 9, 10 and 11 outline the advantages as well as disadvantages of each

approach, as already discussed in chapter 4.4.
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Figure 9: Pros and cons of PSM (own presentation)
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Figure 10: Pros and cons of self-explicated method (own presentation)
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Figure 11: Pros and cons of conjoint method (own presentation)
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As the outcome of the research substantially affects the decision for the price, it is
crucial to choose a method which delivers appropriate results. Thus, advantages as
simplicity for the researcher, cost effectiveness and time efficiency are subordinated
advantages. These should barely influence the decision for the right method (cf.
Nagle/Holden 2002, p. 332). Hence, they are highlighted in grey in figure 9, 10 and
11. Since all advantages of the PSM are subordinated, as it can be seen in figure 9,
and the disadvantages are serious, this method will be excluded from further

considerations.

Consequently, the decision is made between a self-explicated and a conjoint
approach. According to the literature, the theoretical advantages of conjoint
outweigh those of self-explicated methods. However, up to now this superiority of a
conjoint approach could not be confirmed by diverse studies (cf. Sattler/Hensel-
Borner 2007, p. 67). Figure 10 and 11 show that both methods have valuable

advantages but disadvantages too.

Nevertheless, one important detail is missing so far, namely the necessity of price
as an attribute. While it is indispensable for a conjoint method to define the price as
an attribute, it is obligatory for self-explicated methods (cf. Vdlckner 2006a, p. 138;
cf. Karger 2011, p. 51). The following case exemplifies this argument. If a customer
is asked to rank the offers from most preferred to least preferred according to a
conjoint method, they would likely choose the offer with the best quality as most
preferred, if the price is not defined (cf. Woratschek/Roth 2017, p. 337; cf.
Lovelock/Wirtz 2011, p. 163). Conversely, if the price is given, the customer
outweighs price and quality. The result might differ as it is likely that the offer with a
certain quality for an affordable price is most preferred and not the one with the
superior quality (cf. Lovelock/Wirtz 2011, p. 163). Thus, it is indispensable for the
conjoint method to define prices for every offer. However, if a customer is asked to
assess each attribute’s level and weight its relative importance according to a self-
explicated method, the price as an attribute is not required. The WTP is measured
based on the differences of the attribute levels. Precondition is the knowledge of the
WTP for a similar product which is the reference offer. Depending on the differences
of the attribute levels, it is possible to perform conclusions about the change of the
WTP (cf. Karger 2011, p. 51).
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Owing to this fact, a self-explicated approach is more suitable for this research. An
additional reason is the simplicity for the participants due to the low cognitive strain
(cf. Schweikl 1985, p. 33). In order to achieve a better understanding of virtual reality,
the surveys should take place at trade fairs which would offer the opportunity to at
least test the technology prior to the interview (cf. Grigsby 2015, p. 40). As people
tend to be in hurry and exhausted at such events, a short and simple questionnaire
with low cognitive effort is a key fact to acquire some respondents. Apart from this,
a test bed is a complex system and virtual reality has an influence on various
purchasing attributes (cf. Martyr/Plint 2012, p. 2). Thus, it is essential to consider all
relevant attributes for the questioning which might end up in a long list. While this
constitutes a dilemma for the usage of a conjoint analysis, it is actually no problem
for a self-explicated approach (cf. Woratschek/Roth 2017, p. 338f; cf. Schweikl 1985,
p. 33). Although a self-explicated method faces some critical disadvantages, as

mentioned in chapter 4.4, it is more advantageous for this purpose.

4.6 Summary

In the common literature two perspectives of the customer value are mentioned,
namely the value of the customer and the value for the customer. For this master
thesis the latter is relevant. It is determined by two factors; the perceived quality and
the perceived price. Customers subtract what they give, the perceived price, form
what they get, the perceived quality, and the outcome is the net value. Especially

the positive difference is of importance, as this constitutes the customer value.

Cost-driven pricing, competition-driven pricing and customer-driven pricing are
three methods to determine a price. In combination they present a good picture of

the pricing framework.

The WTP is the highest price a customer is willing to pay for a product or service.
As it is an unobservable construct, there is no perfect method to assess it. The
research can only try to approach the truth as closely as possible. Methods based
on observation data, price offers, and preference data have also been discussed in
this chapter.
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Merely the methods based on preference data are possible for the underlying topic.
These are PSM, conjoint and self-explicated methods. The latter is the chosen
approach for the research part due to the following points:

e price as an attribute is obligatory

e simplicity for the participants

¢ high number of attributes are possible

5. Measurement of preferences to assess WTP

In this chapter, the self-explicated approach is explained in more detail and its
relation to scaling methods is clarified. Furthermore, the purpose of a customer

value map is defined.

5.1 Self-explicated approach

Different variants of the self-explicated methods are known. An overview of the basic
methods have already been presented in figure 7 (cf. Helm/Steiner 2008, p. 208).
As the traditional and the unweighted variants are insufficient to assess the
customers’ WTP, only the weighted and the conjunctive compensatory variants are
considered for this purpose (cf. Schlereth et al. 2014, p. 186). The difference
between those two variants is to either involve the first step or not, as it can be seen
in figure 7. However, it is recommended to skip the first step as it faces the risk of
unreliable results based on precipitous decisions on the side of the participants.
Among other facts this might be the reason that the weighted self-explicated variant
is seen as standard (cf. Schlereth et al. 2014, p. 187f.).

Besides the basic self-explicated approaches, a wide range of other variants is
possible. In stage two and three different scaling methods can be chosen. Each
scaling type and its combination in step two and three determines the variant of the
self-explicated approach. It is completely up to the researcher which method is
suitable for their study as it depends on the planned results (cf. Schlereth et al. 2014,
p. 187).

5.1.1 Overview scaling methods
A scale is a set of numbers or symbols which makes it possible to assign certain

criteria to them. Its purpose is a universal evaluation and presentation of all criteria
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in order to compare them. Those criteria might be quantitative or qualitative. The
latter is more challenging to evaluate and express it on a scale as it is mostly based

on feelings which are subjective (cf. Sreejesh/Mohapatra/Anusree 2014, p. 110f.).

Basically, four types of measurement scales can be differentiated; nominal, ordinal,
interval and ratio scale. A nominal scale is used to identify different criteria and
divide them into categories. This type is only a quantitative measurement of the
frequency of criteria, it does not indicate the relationship between them. By means
of an ordinal scale the criteria get ranked. The participants arrange the criteria in a
particular order, hence, its relative position is evident. Nevertheless, it does not
provide any indication to the difference between the single ranks, whereas an
interval scale provides this information as the distance between the ranks is equal.
However, the natural zero point is missing which is why division and multiplication
are impossible. This is only feasible with the help of a ratio scale as it has an
absolute zero position and equal distances (cf. Sreejesh/Mohapatra/Anusree 2014,
p. 112 — 114). A high scale level is preferred in general as it is more precise, thus,
the validity increases. The problem is the growing cognitive demand for the
participants (cf. Lifka 2009, p. 54).

Eckert and Schaaf (cf. Eckert/Schaaf 2009, p. 37 — 40) attempted to provide an
overview of the possible scaling methods for self-explicated preference
measurement as figure 12 shows. Dark grey colored squares are feasible in step
two, light grey in step three and mixed squares show scaling methods which could

be used in both steps.
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Figure 12: Scaling methods (based on Eckert/Schaaf 2009, p. 37 — 40)

As figure 12 displays, the methods can be divided in trade-off and non trade-off. The
latter means that the attributes are evaluated individually while the evaluation of one
attribute is relative to another within the trade-off methods (cf. Eckert/Schaaf 2009,
p. 36). Methods categorized under the latter are out of question in this context. In
step two, which aims to assess the attribute’s level, it is important to evaluate them
relative to the alternative offer in order to compare them later on (cf.
Green/Srinivasan 1990, p. 9; cf. Karger 2011, p. 51). Although non trade-off
methods would be possible in step three, they are not considered further as their
results are less valid than those of trade-off methods (cf. Eckert/Schaaf 2009, p. 48).

Trade-off methods could be further divided into with and without the valuation of
difference. The result of trade-off methods without the valuation of difference merely

indicates which attribute a participant prefers more. Conversely, methods with
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valuation of difference also give the information about how much they favor one
attribute compared to another. Thus, the researcher obtains more information, but
it is also cognitively more demanding for the participants. (cf. Eckert/Schaaf 2009,
p. 36). Trade-off methods with the valuation of difference are eligible for step two as
it is essential to determine the exact difference of the alternatives’ attributes (cf.
Karger 2011, p. 51). Thus, for this step the methods rating with one or two anchors
are considered and therefore, discussed. In step three, participants have to compare
attributes in order to weight their relative importance in relation to each other (cf.
Green/Srinivasan 1990, p. 9). For this step trade-off methods without and with the
valuation of differences could be used. Nevertheless, in order to obtain detailed

information, the latter is used.

Step 2: Rating with one anchor

An anchor is a reference point on a scale (cf. Johnson/Christensen 2008, p. 180).
Commonly, it is the most preferred level of an attribute, but it could also be an
alternative offer. The weighting of the remaining attribute levels takes place relative
to the anchor (cf. Green/Goldberg/Montemayor 1981, p. 34).

Step 2: Rating with two anchors

In contrast to the previous method, two anchors are defined on a scale. The anchors
could be the most preferred level of an attribute on one end and the least preferred
on the other end of the scale. The remaining attribute levels are determined in

relation to those anchors (cf. Green/Srinivasan 1990, p. 9).

Step 3: Constant sum

The basic idea of this method is to allocate a defined number of points across the
attributes. Commonly the participants are asked to award 100 points. The most
important attribute gets the highest amount. Due to the fixed quantity of points,
participants are forced to decide which attribute they assign to more and which less
points (cf. Chrzan/Golovashkina 2006, p. 3 — 6).

Step 3: Constant sum with paired comparisons
This is a combination of the above explained constant sum and the paired
comparisons method. By means of the latter approach, two attributes are compared

regarding their importance which means that the allocation of the defined number
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of points is between two attributes. Due to a statistical procedure, the hierarchical
Bayesian (HB) analysis, it is not necessary to compare all attributes in order to gain
valid results (cf. Eckert/Schaaf 2009, p. 42 — 43).

Step 3: Rating with one anchor

Rating with one anchor could be used in the second and the third step, thus, it has
already been explained above. The difference is that in step three the weighting of
the remaining attributes takes place relative to the anchor which is commonly the
most preferred attribute (cf. Srinivasan 1988, p. 297).

5.1.2 Evaluation of weighting methods

In step two, the assessment of the attribute’s level, the methods rating with one and
two anchors is possible, as described in chapter 5.1.1. The purpose of this step is
to evaluate the attribute levels of the offer with virtual reality relative to the offer

without virtual reality in order to evaluate the difference.

Thus, the attribute levels of the offer without virtual reality are the reference points,
the anchors, for the attribute levels of the offer with virtual reality. Consequently,
only one anchor for each attribute level is necessary. Therefore, the chosen scaling

method for step two is rating with one anchor on a ratio scale.

For step three, constant-sum, constant-sum with paired comparisons and rating with
one anchor are applicable. They all have one disadvantage in common, namely the
cognitive demand for the participants (cf. Eckert/Schaaf 2009, p. 36). In order to
facilitate the process, a visual scale in form of an Excel slider could be used, as
figure 13 demonstrates (cf. Mairhofer 2013, p. 80f.).
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Which quality attribute is most important
for you?
Seft the slider of this attribute to the maximum and
the others in relation to that!

quality attributes im- rel. im-
portance |portance
attribute 1 100 39| « >
attribute 2 58 22| < >
attribute 3 34 13| <« >
attribute 4 48 19| < >
attribute 5 19 7| < >
sum 259 100

Figure 13: Scaling method for step three (based on Mairhofer 2018)

The approach is similar to the rating with one anchor. Participants are asked to set
the most preferred attribute to the maximum on the scale, which is attribute one in
figure 13, and weighting the remaining attributes relative to this anchor (cf.
Srinivasan 1988, p. 297). However, the output for the analysis of the data is a
constant sum scale. The blue frame in figure 13 indicates this constant sum. The
data is calculated by dividing the importance of the attribute by the total sum
(100/259). This scaling method is known as magnitude estimation (cf.
Chrzan/Golovashkina 2006, p. 7).

5.1.3 Self vs. customer perspective

As mentioned in chapter 4.4.3, the participants for direct surveys could be
customers but also experts. Latter could be sales or marketing employees in order
to create a self-perspective. As they know their customers due to their close work
relationship, they could put themselves in their customers’ shoes. This method has
some critical factors, such as the biased opinion of the employees (cf. Breidert 2006,
p. 43f.). Nevertheless, it is a quite reliable source of information as it is an educated
guess at least (cf. Nessim/Dodge 1995, p. 70). In order to obtain the customer
perception it is necessary to question them (cf. Breidert 2006, p. 44). The
comparison of the self und customer perception offer a good basis for a discussion,

especially about the differences of those two viewpoints (cf. Malik 1994, p. 66).

5.2 Customer value map

As explained in chapter 4.1, customers subtract what they give, the perceived price,
from what they get, the perceived quality, and the outcome is the net value. The
positive difference is of importance as this is the customer value (cf. Lovelock/Wirtz

2011, p. 163). As it is crucial for companies to understand their customers’
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perception of the product or service value, the concept of customer value
management aims to measure it. In order to create a comprehensive picture, it is
necessary to consider the value perception of the competitor’s customers as well.
By depicting this information on a two dimensional diagram, the company’s and
competitor’s performance becomes visible (cf. Evans 2002, p. 135). This diagram is

better known as the customer value map which could look like figure 14.
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Figure 14: Customer value map (based on Gale 1994, p. 190)

The customer value map consists of two axes, on the one hand, the relative price
and on the other hand, the relative quality, according to customers’ perception (cf.
Kordupleski 2003, p. 182). The thick blue line in the middle is the fair-value line
(FVL) which indicates the perceived quality/price ratio (cf. Gale 1994, p. 35). This
line rotates around the center point, where average price and quality cross. Its
gradient depends on the ratio of quality and price sensitivity. FVL one in figure 14
displays that quality equals price, FVL two indicates that quality is more important
than price and FVL three demonstrates a price sensitive market (cf. Kordupleski
2003, p. 183f.).

Point A, B and C in figure 14 represent different suppliers. According to their position
it is possible to measure the customer value. Supplier A’s offer is suited on the FVL,

thus, the perceived quality is equal the perceived price. The offer of supplier B is
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above the FVL, which means it is a negative customer value, whereas supplier C is
below the line, hence, the customer value is positive (cf. Matzler/Stahl/Hinterhuber
2009, p. 16).

5.3 Summary

Different variants of the self-explicated methods are known, the weighted self-
explicated variant with two stages is considered for this purpose. As different scaling
methods can be chosen in step two and three, a wide range of other variants, as
those displayed in figure 7, exists. Each scaling type and its combination in step two
and three determine the variant of the self-explicated approach. For the underlying
purpose the scaling method rating with one anchor on a ratio scale is suitable for
step two. The constant sum scale in the form of an Excel slider is used for the third

step.

The roles of the participants for the survey could be occupied by customers but also
experts such as sales or marketing employees. In order to obtain the customer
perception, it is necessary to question them and for the self-perception the
employees could be questioned. The combination of both perspectives creates a

comprehensive picture.

The aim of the customer value map is to measure the perceived customer value of
one company in relation to other market offers. It consists of two axes, the relative
price and the relative quality as well as the FVL. The latter indicates the perceived
quality/price ratio. Offers above the FVL present a negative customer value,

whereas offers below the line present a positive customer value.

6. Process steps to assess WTP

In order to assess the WTP, the preferences need to be measured and afterwards
the received information have to be plotted on the customer value map. This process

involves seven steps which are explained by means of a small example.

1. Definition of attributes
The relevant buying attributes have to be defined in order to measure the quality (cf.
Karger 2011, p. 50).
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2. Rating of attribute levels

The defined attributes have to be rated according to their level (cf. Green/Srinivasan
1990, p. 9). As explained in chapter 5.1.2, the scaling method rating with one anchor
on a ratio scale is suitable for this step. In the example, table 1 and 2, the anchor is
an own offer without virtual reality (A). The participants are asked to estimate by
how much percent the attributes of the other offers increase or decrease in relation
to offer A.

As mentioned in chapter 5.1.3, employees as well as customers could be
interviewed. In order to create a self-perspective, employees are asked to evaluate
offer B, which is the own, and offer C and D as those are the offers of the competitors.

The results could be presented as shown in table 1.

PERCEIVED QUALITY

attribute 1 attribute 2 attribute 3 attribute 4 attribute 5
8 |A| offer without VR 100 100 100 100 100
£ B offer with VR 115 110 105 125 90
S C competitor C 95 100 100 100 100
- competitor D 80 80 80 90 80

Table 1: Self-perspective rating of attribute levels (based on Mairhofer 2018)

In contrast, the customers are requested to evaluate offer B only as they might do

not know the competitor’s offer. Moreover, their time is precious and it should be

avoided to overstrain them. Thus, the results could look like table 2.

PERCEIVED QUALITY
attribute 1 attribute 2 attribute 3 attribute 4 attribute 5
B offer without VR| 100 100 100 100 100
B offer with VR| 115 110 105 125 90

Table 2: Customer perspective rating of attribute levels (based on Mairhofer 2018)

3. Weighting of attribute importance

The next step is the weighting of attribute importance (cf. Green/Srinivasan 1990, p.
9). The participants, employees as well as customers are asked to weight the
importance of the attributes by the means of an excel slider, as it has been explained

in chapter 5.1.2. Figure 15 represents an example of such a slider.
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Which quality attribute is most important
for you?
Set the slider of this attribute to the maximum and
. . im- rel. im- the others in relation to that!
quality attributes -
portance portance
attribute 1 100 39 < >
attribute 2 58 22 < >
attribute 3 34 13 < >
attribute 4 48 19 < >
attribute 5 19 7 < >
sum 259 100

Figure 15: Weighting of attribute importance (based on Mairhofer 2018)

4. Calculation of part-worths
In the course of this step, the part-worths are calculated by multiplying the evaluated
attribute levels and the attribute importance (cf. Green/Srinivasan 1990, p. 9). This

is the final step in order to evaluate the customers’ preferences.

5. Rating of price

In order to evaluate the average market price and to set the position of all offers on
the customer value map, the relative sales prices of all offers have to be determined
(cf. Kordupleski 2003, p. 181f.). For this step, the scaling method rating with one
anchor on a ratio scale is used again. As table 3 presents, the anchor is offer A once

more. The data is gained from the interviews of the employees.

PRICE
@ B offer without VR 100,00
‘% B offer with VR 105,00
S C competitor C 105,00
A | competitor D 95,00

Table 3: Self-perspective rating of price (based on Mairhofer 2018)

6. Weighting of price/quality ratio

In order to assess the price/quality ratio for the depiction of the FVL, the customers
are asked to weight quality and price which determines the gradient of the FVL (cf.
Gale 1994, p. 35). The weighting could correspond to the example shown in figure
16. In this case the gradient of the FVL is 0,82. It is calculated inversely proportional

to the requested importance which in this case is AP/AQ = (45/55).
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Figure 16: Weighting of price/quality ratio (based on Mairhofer 2018)

7. Plotting of information on customer value map
The final step is to create the customer value map and to plot the received
information (cf. Evans 2002, p. 135). Figure 17 demonstrates the result of the

example, the finished customer value map.
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Figure 17: Example result customer value map (based on Mairhofer 2018)

In this example point B, own offer with virtual reality, is below the FVL. Hence, the
customer value is great (cf. Matzler/Stahl/Hinterhuber 2009, p. 16). The WTP is
indicated by the FVL. The key is to determine a price at which clients perceive a
satisfying customer value and the company generates an adequate profit (cf.
Kordupleski 2003, p. 185 — 187).
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Summary

In order to assess the WTP, the preferences need to be measured and afterwards

the received information has to be plotted on the customer value map. This process

involves seven steps:

1.

N o gk~ Wb

Definition of attributes

Rating of attribute levels
Weighting of attribute importance
Calculation of part-worths

Rating of price

Weighting of price/quality ratio

Plotting of information on customer value map

47



7. AVL List GmbH and competitors

Within the following chapter an overview of the company AVL List GmbH is provided.
The business division to which engine test beds belong is described in more detail
as well as its product portfolio. Furthermore, the three main competitors and the

market situation is described.

7.1 AVL List GmbH

AVL List GmbH is the largest private company worldwide which develops, simulates
and tests technology of powertrains in the field of passenger cars, trucks as well as
large engines. The company was founded in 1948 in Styria. Although the
headquarter is located in Graz, the company operates globally due to the support of
their 45 affiliates around the world. Thus, the company approximately has 9500
employees. AVL’s turnover reached around 1,55 billion euros in 2017 (cf. AVL n.d.a).
The scope of the business is divided into three divisions, of which figure 18 provides

an overview.

Instrumentation and Test . . .

instruments and development of

systems for ITS innovative PTE
engine and powertrain

vehicle testing systems

Advanced Simulation
Technologies

multi-dimensional
simulation AST

platforms

Figure 18: Divisions of AVL (own presentation)

Based on this business divisions, AVL is capable of providing specific know how to
its customers, which includes OEM, first-tier and second-tier suppliers, development

enterprises and universities (cf. AVL List GmbH n.d.).

AVL strives to develop future technologies for the automotive industry which is

possible due to the various strengths of engineers and scientific experts around the
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world. Moreover, AVL works together closely with the research departments of the
world’s best universities. Advanced tools and in-house research are further keys to
success. These ambitions are reflected in the companies values, namely pioneer
spirit, customer orientation, problem solving competence, responsibility and
independence (cf. AVL n.d.d).

7.1.1 Business division instrumentation and test systems
The automotive industry is confronted with various challenges. Powertrain systems
become more complex, CO2 should be reduced and the steady demand for new
models are just a few of these challenges (cf. AVL n.d.c). Thus, a reliable partner
with the right competences is of great importance. AVL and its business division
instrumentation and test systems (ITS) is such a partner. It supports the clients with
a broad range of measurement and test technology. This is possible due to the five
strengths of the division:

1. Global market leader
Solution for the entire powertrain
Outstanding application know-how

Efficient and reliable partner

a bk~ 0N

Industry leader in customer service (cf. AVL List GmbH n.d.)

The division ITS is organized into eight business units. Amongst them the section
powertrain test systems can be found, which offers several solutions regarding
powertrain tests. Engine test beds constitute one of them as it belongs to AVL'’s core
business. The company offers complete engine test beds as well as installed test
bed upgrades (cf. AVL List GmbH n.d.).

7.1.2 ITS product portfolio

As already mentioned, the automotive industry struggles with complex powertrain
systems, reduced CO2 requirements and the steady demand for new models which
means a shorter time to market. The ITS product portfolio is designed to support

customers regarding these challenges of the automotive industry (cf. AVL n.d.c).

Figure 19 provides an overview of the AVL ITS product portfolio. The shape of a
pyramid is used by purpose as the areas of the product portfolio complement each

other in upward direction (cf. Eberl 02.04.2019). The basis is measure and control
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followed by test and validate, which is connected with integrate and simulate,
evaluate and calibrate and on top support and manage (cf. AVL n.d.c).

Support &
Manage

Evaluate & Calibrate

Integrate & Simulate

Test & Validate

Measure & Control

Figure 19: ITS product portfoli (bed on EerI 02.04.2019)

The engine test bed is a test system and therefore, belongs to the area test and
validate. Within this area AVL offers a broad spectrum of testing solutions for battery,
controls and electronics, powertrain, transmission, fuel cell, e-drive, engine and
vehicle (cf. AVL n.d.b). In particular, the engine test systems are designed for a wide
field of applications including the testing of electrified powertrains (cf. AVL List
GmbH 2017).

AVL engine test beds are equipped with an automation system. Those systems are
part of the integrate and simulate area. Due to the automation system it is possible
to transfer office solutions towards road testing. In fact, the creation of the test tasks
is nowadays done in the office and the execution of the test run is carried out on the
test bed. This is possible due to the automation system (cf. AVL List GmbH 2017).

7.1.3 AVL VR Technology™

As AVL'’s goal is to deliver excellent quality in order to satisfy the high aspiration of
the customers, they create the virtual reality apps by themselves. In 2017 a new
department for immersive reality was founded. It is quite small with around seven
people, but all virtual reality apps are inhouse productions. This reflects the pioneer

spirit of the company values which is described as follows: “AVL has cultivated the
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https://www.avl.com/battery2

ability to recognize important breakthrough targets early on and reach them ahead
of the market. Because only the courageous look beyond the horizon and make

discoveries that lead to outstanding developments.“ (AVL n.d.d).

Test beds are available for end of line, light and heavy duty engine testing. However,
only virtual reality apps for light and heavy duty engine test beds have been created
so far. As depicted in figure 20, in case of light duty engine testing, performance and
emission as well as two-wheeler system solutions are already available in virtual
reality. For heavy duty engine testing only the virtual reality app for performance and

emission system solution has been designed (cf. AVL List GmbH n.d.).
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Figure 20: System solutions (based on AVL List GmbH n.d.)

The project AVL VR Technology™ is still at the beginning as only a few system

solutions are available in virtual reality up to date.
7.2 Competitors

Within the AVL division ITS and more specifically considering engine test beds, AVL
is challenged by three other market players (cf. Petschnik 01.03.2019):
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HORIBA

The company was founded in 1945 and operates within several branches which also
includes the automotive industry. Horiba is a global player, the headquarter is
located in Japan and it employs 6831 people worldwide (cf. Horiba n.d.). In 2018
the net sales of Horiba represent € 1,664 millions, thereof € 629 millions were
achieved within the automotive sector and thereof 30% in Europe (cf. anon n.d., p.
1). Nevertheless, when it comes to the electrification, the company’s portfolio has a

lack regarding battery test systems and inverter systems (cf. Petschnik 01.03.2019).

FEV

The company was founded in Germany in 1978 (cf. FEV n.d.). The company has
some similarities to AVL as it also covers the areas powertrain engineering,
instrumentations and test systems as well as simulation technologies (cf. Petschnik
01.03.2019). Furthermore, it operates globally with 42 locations and 5900
employees worldwide. In 2015 FEV took over the French company D2T which
specializes in test systems (cf. FEV n.d.). Due to the acquisition, FEV offers a well-
designed portfolio which also covers the upgrade of engine test beds for
electrification. Neither AVL nor FEV are able to provide a USP comparing their offers.
The main advantage of AVL over FEV is their size concerning locations, hence, the
service network is better (cf. Petschnik 01.03.2019).

KS Enginees

The company KS Engineers was founded in 1979 and offers automotive testing,
industrial automation and building services (cf. KS Engineers n.d.b). It is a small
company with 340 employees which mainly covers the D/A/CH region and an
additional location in India (cf. KS Engineers n.d.a). Although KS also offers
upgrades for electrification of engine test beds, the company’s focus lies on

powertrain and gearbox test systems (cf. Petschnik 01.03.2019).
Figure 21 shows the proportion of installed bases on the global market. It

significantly displays that AVL is number one on the market, with around 4000
installed bases (cf. Petschnik 01.03.2019).
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Figure 21: Installed test beds (own presentation)

However, AVL’s market for installed test bed upgrades is much smaller as the
market of the main competitors as AVL only offers upgrades for its own test beds.
Horiba, FEV and KS Engineers in contrast, upgrade the test beds of other
companies as well. Figure 22 depicts the potential upgrade market (cf. Reininger
01.03.2019).
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Figure 22: Potential upgrade market (own presentation)
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AVL’s potential upgrade market is less than the half of the entire market, whereas
the three main competitors canvass the whole potential market. Basically, it is
possible for AVL to upgrade competitors’ test beds as well, nevertheless, it is
complex and requires more effort. In fact, the input outweighs the output, which is
why AVL focuses on their own test beds. Additionally, their market share of installed
test beds is much higher compared to the three main competitors, as displayed in
figure 21. Thus, AVL aims to keep their market share and upgrade their test beds in
time, especially as the likeliness of an upgrade by a competitor increases by time.
This means, the older the test bed becomes, the more has to be changed. Thus,
offers of other manufacturers become similar to the offer of the original test bed

manufacturer (cf. Reininger 01.03.2019).

The consequence of this situation is that AVL needs to protect its market share of
4000 installed bases. As the competitors upgrade foreign test beds as well, it is
crucial that AVL wins the upgrade projects of AVL test beds. Thus, a competitive
advantage such as AVL VR Technology™ is decisive. Furthermore, it is essential
to upgrade the test beds in time in order to prevent a foreign takeover. Therefore, a
close relationship with customers is fundamental. An innovation provides the

possibility to contact existing customers and to present them the newest solution.

8. Primary market research design

In this section the market research design is presented. The objectives are clarified
as well as the approach how to accomplish these objectives. Furthermore, the
sample size and the criteria, which define the sample, are outlined. Finally, the

instrument in order to evaluate the research is stated.

8.1 Research objectives
The assessment of the customers’ WTP for virtual reality within the upgrade of an
engine test bed requires a sound understanding of the target group. Therefore, the
following research objectives help to obtain a suitable response to the research
guestion:

e Discover and determine purchasing attributes of test bed upgrades

e |dentify which attributes are influenced by virtual reality
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e Discover to what extent the attributes differentiate between the AVL
upgrade with and without virtual reality

e Discover to what extent the attributes differentiate between the AVL
upgrade without virtual reality and the competitors

e Gain information about the importance of these attributes

e Obtain information regarding the relative prices

e Gain information regarding the price/quality ratio

8.2 Approach

The primary research of the underlying master thesis is split into two parts; firstly, a
workshop with a focus group of AVL employees and secondly, interviews with AVL
employees and customers. The interviews with AVL employees are termed as
internal interviews and those with the customers are named external interviews. As
described in chapter 6, the process to assess the WTP involves seven steps. Table
4 displays the combination of those process steps, the related research objectives

and the participants from whom the needed information is obtained.
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PROCESS STEP

RESEARCH OBJECTIVE

PARTICIPANT

1. e discover and determine purchasing focus group
Definition of attributes of test bed upgrades
attributes e identify which attributes are influenced
by virtual reality
2. e discover to what extent the attributes internal
Rating of attribute | differentiate between the AVL upgrade interviews
levels with and without virtual reality
e discover to what extent the attributes
differentiate between the AVL upgrade
without virtual reality and the competitors
e discover to what extent the attributes external
differentiate between the AVL upgrade interviews
with and without virtual reality
3. e gain information about the importance of internal &
Weighting of these attributes external
attribute interviews
importance
4.
Calculation of
part-worths
S. e obtain information regarding the relative internal
Rating of price prices interviews
6. e gain information regarding the internal &
Weighting of price/quality ratio external
price/quality ratio interviews
7.
Plotting of
information on
customer value
map

Table 4: Overview of approach (own presentation)

In order to discover and determine the purchasing attributes, a workshop with a
focus group of AVL employees was conducted. As some buying attributes of the
upgrade for electrification were already known, this knowledge served as the basis
for the discussion with the focus group. The debate if the predefined attributes were
suitable and to figure out if there were some significant attributes missing constituted
important points. Simultaneously the definition of the buying attributes was
discussed. Furthermore, the attributes which are influenced by virtual reality should
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have been identified. In order to secure a structured process, a workshop guideline
(cf. Appendix p. A-3) was prepared. The session was planned for two hours.
Afterwards, the collected buying attributes were clustered according to the purchase

stages. Correspondent to the plan, the result should look like the example depicted

in figure 23.
[ BUYING ATTRIBUTES ]
' : ' ] PURCHASE
[ sales phase ] [order fulfillment phase] [ in use phase ] ~ STAGES
|_I_| [ 1 1 1 1 I I 1 :
attribute attribute attribute attribute attribute attribute attribute attribute attribute
0 o N G ) G G s
l ] l l | ! I I : DEFINITON OF
definition  definition definition definition definition definition definition definition  definition = ATTRIBUTES

*grey coloured buying attributes are influenced by VR

Figure 23: Clustered and defined buying attributes (own presentation)

Finally, the participants of the focus group received the overview in order to obtain

their feedback and acceptance.

Subsequently, internal and external individual face-to-face and telephone interviews
with a questionnaire were carried out. A thoughtful questionnaire is a key element
in order to gather essential information. As the participants should have rated and
ranked the attributes on a scale, a structured questionnaire for the internal (cf.
Appendix A-5-7) as well as external interviews (cf. Appendix A-9-11) was designed
(cf. Sreejesh/Mohapatra/Anusree 2014, p. 58 — 60). In order to be prepared for the
face-to-face surveys, an interview guideline for the employee (cf. Appendix A-4) as
well as the customer surveys (cf. Appendix p. A-8) was created. The guidelines
served regarding the explanation of the approach. The respondents for the survey
were AVL employees as well as customers. Interviews with the latter took place at
AVL or via telephone. If the interview was executed via telephone, the software

skype for business or WebEx was used in order to share the desktop.

8.3 Sample size

As it is too time and cost intensive to interview the whole population, the selection
of a survey population is necessary. The latter is a so-called sample size. It
represents a small part of the population for statistical purpose. To generalize the

results for the whole population, it is necessary to select a sufficiently large number
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of people. The size of the sample depends on the extent of the entire population. To
reflect this extent, it is also important to determine the minimum sample size (cf.
Collis/Hussey 2009, p. 209f.). In this context, figure 24 represents possible sampling

procedures. The dark blue colored squares stand for the chosen method.

selection methods

[ probability sampling ] non-probability sampling

oot saming

—

stratified extreme
— —

cluster cut-off
— —
multi-stage quota
— —

Figure 24: Sampling procedure (based on Brosius/Haas/Koschel 2016, p. 67)

As the research topic is very specific, it is important that the participants of the focus
group as well as the interviews are able to give detailed information. Thus, only a
non-probability sampling is possible, in which the selection of participants takes
place according to characteristics. The participants for the focus group as well as
for the interviews are selected according to the typical case sampling method (cf.
Brosius/Haas/Koschel 2016, p. 72f.). Table 5 outlines the characteristics and the

sample size.
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e related to virtual reality and/or
upgrade of engine test bed

AVL ITS e work with customers located in NO. 6 - 8
employees Europe '
e at least three years AVL
employee
erelated to virtual reality and
upgrade of engine test bed
AVLITS e know-how about market &
I employees competitors
. . . . . No. 10 - 15
ICIYEWER of marketing & e work with customers located in
sales department  Europe
e at least three years AVL
employee
UGG customers of © test bed user
e company located in Europe No. 10 - 17

MG EWER engine test bed _ _ }
e experienced virtual reality

Table 5: Research sample (own presentation)

The focus group should consist of six to eight AVL employees from the business
division ITS. The employees are chosen according to the following characteristics;
the working area of the participants is related to virtual reality or the upgrade of
engine test beds for electrification or both. They especially work with customers
located in Europe as the focus of the master thesis lies on the European market.
Moreover, they have been AVL employees for at least three years in this position.

The sample size of the internal interviews should include 10 to 15 people. The
participants are AVL ITS employees from the marketing or sales department. Those
departments are specifically selected as the employees have a close work
relationship with the customers, which is crucial as they should put themselves in
the position of the customers and think from their point of view. The characteristics
are similar to those of the focus group participants. In addition, a further
characteristic is essential, which concerns the know-how of the market and

specifically the competitors.

The external interviews should be conducted with 10 to 17 customers. As mentioned
in chapter 7.2, AVL upgrades own engine test beds only, hence, customers of AVL
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engine test beds are required. As explained in chapter 2.1, one significant role within
the buying decision are the test bed users. They are involved within the whole buying
process, therefore, they are able to provide the needed information. Furthermore, it
is important that those customers are located in Europe. Obviously, only customers
who experienced virtual reality regarding the upgrade of engine test beds for
electrification come into question. Unfortunately, those are only a few. The reason
is that the creation of a virtual reality app for this upgrade started in August 2018.
Thus, the number of the sample size is considerably small as there are only a few

customers who meet all criteria.

8.4 Instruments for data evaluation

The results of the session with the focus group correspond to the defined attributes.
Thus, a further evaluation is not needed. The data obtained by the interviews is

evaluated with the Software Microsoft Excel.

9. Assessment of customers’ WTP

Within this chapter the results of the primary market research are outlined. It is
structured according to the process steps to assess the WTP as stated in chapter
6. Furthermore, the self- and customer perspective is compared in order to point out
the similarities and differences. Finally, the customers’ WTP is assessed within this
chapter.

9.1 Definition of attributes
The workshop to define the buying attributes took place on March 7%, 2019. Six AVL

employees joined the two-hour workshop. Some predefined buying attributes
served as a discussion basis. The aim of the workshop was to discover and define
buying attributes of the upgrade for electrification. Besides the attributes which are
influenced by virtual reality, also the attributes which are not influenced by virtual
reality were considered important in order to generate a complete picture for the
customer value map. Furthermore, the participants were asked to think from the

customers point of view. The defined buying attributes are as followed:
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Sales phase:

Foresee solution (influenced by VR)

The customer has the possibility to gain a deep understanding of the solution. It is
feasible to inspect the upgraded test bed virtually. New functions can be tested and
the product can be observed from each side. Furthermore, it is also ensured that

the available space is optimally used.

Security of investment “future proof”
The company ensures a product which lasts over years and is therefore, a secure

investment for the customer.

Brownfield secured extend (influenced by VR)
The upgrade is compatible with the existing test bed (eg. size, interfaces) and
technical risks are reduced. Thus, the feasibility in the customer environment is

assured.

Order fulfillment phase:

Predictable downtime

The offer is distinguished by a predictable downtime. Thus, the customer exactly
knows the start and the end of the downtime of its test bed. Therefore, it is possible

to plan the downtime.

Delivery time performance
The initially agreed delivery time will be fulfilled. Hence, the upgrade is on schedule.
This attribute is not about the delivery time, it is about the reliability of the delivery

time.

In use phase:

Efficient training (influenced by VR)

The offer includes training of the customer’s employees. Due to virtual reality the
training effort for new employees is reduced. Additionally, the digital collaboration

area reduces business trips.
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Efficient operation (influenced by VR)

The offer is distinguished by efficient operating costs (e.g. low consumption of
electricity and fuel) and serviceability. The serviceability increases owing to virtual
reality as it supports the planning of the elements. Due to the digital collaboration
area troubleshooting and maintenance are facilitated.

9.2 Self-perspective

In order to assess the self-perspective of the WTP for the added value AVL VR
Technology™, interviews with AVL employees were conducted. 14 employees
fulfilled the criteria mentioned in chapter 8.3, 10 of them agreed to answer the
questions. The evaluation of the interviews is provided in the appendix (cf. Appendix
p. A-12).

The reason as well as the aim of the survey was clarified at the beginning of the
interview. Furthermore, the participants were informed that they should answer from

the perspective of a European customer.

Rating of attribute levels

In step one (cf. Appendix p. A-5), the employees were asked to rate the attribute
levels of the offer of AVL with VR and those of the main competitors compared to
the offer of AVL without VR.

Weighting of attribute importance

In step two (cf. Appendix p. A-6), the employees weighted the attribute importance.

Calculation of part-worths
In order to calculate the part-worths by multiplying the evaluated attribute levels and
the attribute importance, the results of the two previous steps are used. The

outcome is displayed in table 6.
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position of the offers
. (in relation to the market
alternatives average = 100)
rel. quality
AVL without VR 102
B AVL with VR 116
Horiba 95
FEV 89
E KS Engineers 98

Table 6: Part-worths self-perspective (own presentation)

As it can be seen, AVL offers a better quality as the main competitors. However the
relative quality of KS Engineers is rather close to AVL without VR. A further finding
is that there is a clear difference between the relative quality of the offer AVL with
VR and the offer AVL without VR. Figure 25 provides a more detailed picture of the
quality difference between the offer AVL without VR and with VR.

100
90
80
70 A
B
T 60
£
£ 50
% Foresee solution
g ® Security of investment
30 Brownfield secured extend
Predictable downtime
20 A Delivery time performance
10 Efficient training
Efficient operation
0

0 20 40 60 80 100 120 140 160 180 200
rel. quality of AVL without VR
Figure 25: Attribute chart self-perspective (own presentation)

The criteria security of investment, predictable downtime and delivery time

performance are those which are unaffected by virtual reality. Thus, they are equal
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concerning their quality within both offers. Especially regarding the criteria efficient
operation employees estimated the highest difference in quality. Followed by
efficient training, brownfield secured extend and foresee solution. Moreover, the
employees estimated that the customer weight the buying criterion efficient
operation as most important, directly followed by security of investment. With quite
a distance to those important criteria, predictable downtime, brownfield secured
extend, delivery time performance and foresee solution are positioned closely

together. Efficient training is estimated as at least important.

Rating of price

Within step three (cf. Appendix p. A-5), the employees rated the sales price of the
competitors compared to the sales price of AVL with VR. The price for the offer of
AVL with VR is set four percent higher as the offer of AVL without VR. The additional
four percent are based on the company aim stated in chapter 1.3. In this context,
AVL VR Technology™ should be a self-financed solution when it comes to the
upgrading for electrification projects. Therefore, the break-even point should be
reached until the end of 2020. In order to achieve this goal, 50% of the 150 potential
upgrades for electrification projects should be sold by the support of AVL VR
Technology™ until 2020. Figure 26 shows the break-even point graphically.
According to the company goal, 75 units, which are marked by the blue x on figure
26, should be sold by the support of AVL VR Technology™. Thus, the sales price
for one unit has to be € 22.000,- which equates with around four percent of the sales

price for the upgrade.
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Figure 26: Break-even point (own presentation)

According to the cost-driven pricing method, which has already been explained in
chapter 4.2, the minimum sales price for AVL VR Technology™ has to account for
four percent of the sales price for the upgrade. This is the lowest price in order to

avoid negative results.

Weighting of price/quality ratio
The final step of the interviews was the weighting of the price in ratio to quality (cf.
Appendix p. A-7). Figure 27 presents this ratio based on the data of the internal

interviews.

50

price/quality ratio [%]
W 50

Figure 27: Price/quality ratio self-perspective (own presentation)

The conclusion of these results is that customers are neither price nor quality
sensitive. This is quite interesting as the automotive industry struggles with the price
pressure, as mentioned in chapter 2.3. However, a slight difference exists, as the
precise figures show (P 49,6: Q 50,4). Thus, the gradient of the FVL is 1,02, which

means that the customers are slightly more quality sensitive.
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Plotting of information on customer value map

Finally, all information is plotted on the value map, which figure 28 represents.

%0 | B AvL without VR
125 rel. quality 102%
! rel. price  99%
120 cust. value 3
115 i B AVL with VR
! rel. quality 116%
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8100 r---eosoomooos OU‘Q-Q-Q"-A --------------------- rel. quality 95%
e 95 J/E rel. price  101%
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o rel. quality 89%
: rel. price 100%
80 cust. value -11
E KS Engineers
7 rel. quality — 98%
70 i rel. price 98%
70 75 80 85 90 95 100 105 110 115 120 125 130 cust. value 0

rel. quality
Figure 28: Value map self-perspective (own presentation)

The gradient of the FVL amounts to 1,02. A gradient of one means that quality and
price are equally important to the customer, while a gradient bigger than one shows
that quality is more important than the price. Thus, the quality is slightly more
important for the customers than the price according to the internal survey. Both
offers of AVL show a positive customer value, in contrast to the competitors; KS
Engineers is on the FVL, thus, the customer value is at least equal, Horiba and FEV
are above the FVL, hence, the customer value is negative. According to the internal
interview, neither Horiba nor FEV offer a quality or price advantage. KS Engineers
show a price advantage but a quality disadvantage. The offer of AVL without VR
includes a small price and quality advantage. The offer of AVL with VR on the other

hand, has a relatively large quality advantage but a slight price disadvantage.
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9.3 Customer perspective

In order to assess the actual preferences regarding the quality of AVL VR
Technology™ as well as the price/quality ratio, interviews with European customers
were conducted. Since the customers might not know the competitor’s offer and
their time is precious, their questionnaire was reduced to the offers of AVL only (cf.
Appendix p. A-9). 17 customers fulfilled the criteria mentioned in chapter 8.3, 13 of
them agreed to answer the questions. The evaluation of the interviews is provided
in the appendix (cf. Appendix p. A-13). Such as in the internal interviews, the reason

and the aim of the survey were clarified at the beginning.

Rating of attribute levels
In step one (cf. Appendix p. A-9), the participants were asked to rate the attribute
levels of the offer AVL with VR compared to the offer AVL without VR.

Weighting of attribute importance
In step two (cf. Appendix p. A-10), the customers weighted the attribute importance.

This step was identical with the questionnaire for the AVL employees.

Calculation of part-worths

Again, the results of those two steps form the basis for the calculation of the part-
worths, as already described in chapter 9.2. Table 7 displays the part-worths of both
AVL offers.

position of the offers
(in relation to the market

alternatives
average = 100)

rel. quality
AVL without VR 91
B AVL with VR 109

Table 7: Part-worths customer perspective (own presentation)

Obviously, customers perceive a better quality due to the added value of AVL VR
Technology™. The difference of the relative quality is around 10 percent, which is
interesting as only four of seven buying criteria are influenced by virtual reality.
Figure 29 provides a more detailed illustration of the quality difference between the
offer AVL without VR and with VR.
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Figure 29: Attribute chart customer perspective (own presentation)

As mentioned in chapter 9.2, the criteria security of investment, predictable
downtime and delivery time performance are unaffected by virtual reality, which
makes them equal concerning their quality within both offers. Especially regarding
the criterion foresee solution, customers perceive the highest difference in quality
between the two AVL offers, followed by brownfield secured extend, efficient
operation and efficient training. Moreover, customers weighted the buying criteria
security of investment as most important and efficient training as at least important.
However, the distance of those two is relatively small, which means that all criteria
are of certain relevance to the customers. Furthermore, efficient training is not only
weighted as least important, it is also perceived as the criterion with the smallest

quality difference regarding the two offers.

Weighting of price/quality ratio
The final step of the customer interviews was the weighing of the price in ratio to
quality (cf. Appendix p. A-11). Figure 30 shows this ratio based on the data of the

external interviews.
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Figure 30: Price/quality ratio customer perspective (own presentation)

The conclusion of this results is that the customers are more quality as price
sensitive, which means that the quality is more important than the price. The results
are quite interesting as the automotive industry struggles with price pressure, as
stated in chapter 2.3. Obviously, the automotive testing industry regarding installed

test bed upgrades of engine test beds is less price determined.

Plotting of information on customer value map

Questions about the competitors were not part of the external interviews, due to the
reasons mentioned at the beginning of this chapter. Since this information is
required in order to create a customer value map, it is unfeasible to generate one

with the available data.

Nevertheless, for the assessment of the customers’ WTP it is mandatory to use the
actual data of customers. Thus, the basis for the action plan is the customer value
map grounded on the data of external interviews in combination with internal

interviews for the missing parts. This is explained in more detail in chapter 9.5.

9.4 Comparison self and customer perspective

The comparison of the two perspectives outlined in chapter 9.2 and 9.3 should point
out the differences between the self and customer perception, as mentioned in
chapter 5.1.3. Due to this, AVL gains information about the dissimilarities regarding
the perception of the market sensitivity and the relative quality. Table 8 presents the

comparison of the self and customer perspective.

alternatives

self-perspective

customer perspective

slightly quality sensitive

guality sensitive

49,6:50,4 47:53
rel. quality rel. quality
AVL without VR 102 91
B AVL with VR 116 109

Table 8: Comparison of self- and customer perspective (own presentation)
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AVL estimates that the market is slightly more quality sensitive (P 49,6: Q 50,4),
which is quite correct according to the results of the customer interviews (P 47: Q
53). As both parties agree that the market is more quality sensitive, this raises the

question if the price pressure mentioned in chapter 2.3 really exists.

One explanation could be that the price pressure is existent in the automotive
industry but not in the automotive testing industry. It is quite possible that for the
testing industry quality is more important. The wide range of performance criteria
mentioned in chapter 2.1 is very strict, hence, it is essential that all those
requirements are met by the manufacturers. Otherwise, they face a struggle in order

to gain the market entry approval, which could be considerably cost intensive.

Another cause might be the newness of the topic electrification. As this is a relatively
new and due to the high interest, a fast-growing issue, the quality in this connection
is more important than the price at the moment. Manufacturers all over the world
invest into electrified vehicles in order to rapidly gain market share. This might also
affect the offers of the suppliers as they are well utilized and therefore, they are not

dependent on one customer.

A further reason could simply be that the price pressure still exists, however, the
quality is more important. As stated in chapter 2.3, OEM request high quality
products, which are challenging to serve, considering the cost cutting issue. In order
to really understand this discrepancy of literature and market research, AVL needs

to examine this topic in more detail.

The relative quality of AVL with VR compared to AVL without VR is estimated slightly
better by AVL’s employees as by its customers. More specifically, the employees
estimated a difference of around 14 percent while the customers stated a difference
of around 18 percent. Figure 31 provides a comparison of both attribute charts.
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Figure 31: Comparison attribute charts (own presentation)

Between the estimation of the employees and the statement of the customers there
are a lot of similarities, which means that the employees obviously know their
customers. Both parties stated that the major quality difference of AVL without VR
and with VR is regarding the criterion foresee solution. Brownfield secured extend
and efficient trainings are rated quite similarly as well. Just the quality rating of
efficient training differs. Concerning the importance, the rank order of both parties is
quite similar. However, the actual allocated points diverge. Thus, the distance
between the most and least important criteria in case of the self-perspective is
broader compared to the customer perspective. The greatest difference can be
recognized regarding efficient operation. While the employees estimated this
attribute as most important, the customers weighted it amongst the three least

important ones.

9.5 Customers’ WTP

As already mentioned in chapter 9.3, it is mandatory to use actual customer data for
the assessment of the customers’ WTP. Unfortunately, it is unfeasible to create a
customer value map based on the information gained from the external interviews.
Thus, it is necessary to use a combination of data obtained from customer and
employee surveys. Specifically the information about the competitors, such as
guality and price, is used from the internal interviews with AVL employees. All other
figures, such as quality of AVL offers, importance of criteria and price/quality ratio,
is used from the external interviews. Figure 32 presents the result; a customer value
map based on external and internal collected data.
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Figure 32: Customer value map (own presentation)

The customers stated that quality is more important than price (P 47: Q 53).
Therefore, the gradient corresponds to 1,14, which indicates a quality sensitive
market. Only the offers of AVL are below the FVL, which means that those generate
a positive customer value. More specifically, the offer with VR generates a quite big
customer value compared to the offer without VR. In opposition to this, the offers of
the competitors show a negative customer value as they are above the FVL.
Moreover, the results indicate that all competitors struggle with a quality

disadvantage. In contrast, AVL’s offers show a quality advantage.
As stated in chapter 5.2, the FVL also indicates the maximum price a customer is

willing to pay. Thus, in case of AVL'’s offer with VR, the WTP is around 30 percent
higher than for the offer without VR, which figure 33 demonstrates.
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Figure 33: WTP for AVL with VR (own presentation)

However, this is the maximum price a customer is willing to pay as explained in
chapter 4.3. A suitable price should show a significant customer value compared to
the strongest competitor on the one hand, however, it should be high enough in
order to generate profit on the other hand.

10. Action plan

In this section the action plan is provided, based on the assessed WTP in chapter
9. Three possible options regarding the price structure are explained as well as their
impact on the success of AVL VR Technology™. This is followed by the comparison
of those options and the recommendation of a price structure. Furthermore,

measures are outlined and finally, the chapter ends with the conclusion.

10.10ptions

Based on the results of the customer value analysis, three options regarding the
price setting exist. The first option is to agree on the lowest price, which is the price
used for the calculation. In contrast to this, there is the second option, namely to
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choose the highest price, which would be the price directly on the FVL. The third

option is to decide for a central price between the first two options.

In order to complete the range of options, generally, it would be possible to decide
for a price beneath the initial calculation. However, in this case more units need to
be sold in order to achieve the goals. Although this is generally a legitimate solution,
it is not possible with AVL VR Technology™ as the capacities are limited. Since the
virtual reality project started in 2017 and is still under observation regarding its value
for the company, the resources are limited. Furthermore, no restrictions are made
to choose a price above the FVL. However, it is also not advisable since the
customers might perceive a negative customer value. As a result, customers might

close the deal with a competitor.

In fact, only the three initially mentioned options are acceptable. Thus, they are
described in more detail in the following section. Additionally, possible scenarios are

discussed.

10.1.1 Option one: lowest price

The lowest price is the figure which has already been used for the initial calculation.
It is around four percent more than the price of AVL without VR. As stated in chapter
9.2, the calculation is based on the company aims to reach the break-even point by
75 sold units until 2020. Hence, this is the lowest price in order to achieve this goal.

Figure 34 displays the customer value map with the lowest price.

74



130 B AVL without VR
125 rel. qqality 101%
rel. price 99%
120 cust. value 2
115 B AVL with VR
rel. quality 121%
110 rel. price 103%
cust. value 21
3 105 .Horiba
S 100 rel. quality  94%
o rel. price 101%
=~ 95
cust. value -8
90 Blrev
rel. quality 88%
85 rel. price 100%
80 cust. value -14
E KS Engineers
5 rel. quality 96%
70 rel. price 98%
70 75 80 85 90 95 100 105110 115120 125 130 cust. value -2

rel. quality
Figure 34: Customer value map: lowest price (own presentation)

The situation is the same as explained in chapter 9.5. The offer of AVL with VR

shows a great quality and customer value advantage.

At first sight, this might be a safe solution in order to avoid deficits. As this price was
calculated according to cost-driven pricing, it is secured that all costs are covered.
Furthermore, it is the solution with the greatest customer value which may cause
high sales figures. Customers choose the offer with the greatest customer value
most likely as they perceive to receive more than they give. Thus, sales figures
might be high with this constellation.

However, the downsides of this solution appear on the long run. AVL VR
Technology™ is a radical innovation, it is new to the market, but also new to the
creators. Thus, it still requires high investments to develop better versions and
improve the product in order to keep it up to date. In the best case, this investment
should be financed by the profit AVL VR Technology™ gains. However, with this
option the company will neither gain profit nor is the further investment included in

the initial calculation. Depending on the competitive as well as technological
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evolution of the market, it is doubtful if the company aim can be achieved with this
price at all. If the competitors start to offer virtual reality as well, it might be difficult
for AVL to keep up with an outdated solution. Even though the competitors will not
offer the added value virtual reality, the technological evolution might become a
problem. As already mentioned in chapter 2.4, the technology has already been
known for years. Despite its long-term existence, virtual reality has had an upturn
for a few years as it became affordable. Actually, it transforms workplaces of
different industries (cf. Kugler 2017, p. 15). Thus, even if virtual reality is not
comparable within the automotive industry, customers might compare it to other
industries. Due to this fact, the technology has to be up to date in order to add value.
Furthermore, such a high customer value is not worthwhile as the customer value
of competitive offers is relatively low or negative. Consequently, AVL would

unnecessarily waive profit.

There is also an obstacle regarding the advantage of high sales figures. As the
capacities for AVL VR Technology™ are limited, it would be impossible to offer the
service within more projects. Every virtual reality solution is customized to a certain
degree, the standardized part is relatively small. Usually the production of services
become more efficient due to the learning curve. Due to the high degree of

customization, this is scarcely applicable for AVL VR Technology™.

A further critical factor of this option is to convince the board members to keep the
virtual reality project alive. Certainly, it is important to attract the customers with a
product, but it is also essential to convince the board members. The argumentation
to keep a product which is not profitable is challenging.

10.1.2 Option two: highest price

This price is around 30 percent higher than the price of AVL without VR. The
indication for the highest price according to the customer-driven pricing method is
the FVL. It indicates the WTP which is the maximum price a customer is willing to
pay for a certain quality. Figure 35 displays the customer value map with the highest

price.
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Figure 35: Customer value map: highest price (own presentation)

Positioning the offer of AVL with VR on the FVL causes a shift of the whole market
situation, as figure 35 presents. Since Horiba and FEV are still above the FVL and
therefore uncompetitive, they are not considered further within this option. AVL’s
offer with VR obviously does not create customer value. In this case, the offer of KS
Engineers and AVL without VR are below the FVL, hence, the customer value is
positive. As a result, customers perceive to gain more than they give, in contrast to
the offer of AVL with VR. Thus, those offers might be a threat to AVL'’s new solution.
Since the AVL offer without VR still generates a higher customer value than KS

Engineers, it is primarily an internal competition between the two AVL offers.

The great advantage of this option is the high profit per sold unit. In this case the
break-even point would be at less than two sold units already. After this point, the
company would gain profit with each unit sold. A further positive aspect of this option
is the communicated value. As stated in chapter 2.4, customers are uncertain about
the value of a radical innovation. It is the company’s task to educate the customer
about the product benefits and their worthiness. Hence, a high price would

communicate superior quality in this respect.
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Nevertheless, the most critical factor within this scenario is the missing customer
value. In this case the buyer perceives to receive exactly what he gives, which is
acceptable, if there is no better offer due to which they perceive a greater surplus.
In the best case, this settlement offer is the own solution without virtual reality, but
in the worst case, it is the offer of KS Engineers. Although those offers do not include
virtual reality, they could pose a threat. If the customers struggle with their budget,
they might decide for a cheaper variant with a greater customer value in order to
gain more. This is possible, even though they appreciate virtual reality and might
buy it under other circumstances, but customers also compare where they could

receive more than they give.

The situation gets even worse, if the other market players start to offer virtual reality
too. As mentioned in chapter 10.1.1, virtual reality is a rapidly developing technology
at the moment. The usage of virtual reality has already changed workplaces in many
industries. Additionally, as described in chapter 2.4, the automotive market is a
pioneer regarding innovations. Thus, AVL’s competitors might follow this trend as
well and create their own virtual reality solution. In this case, AVL would lose its

competitive advantage, especially with an offer not including customer value.

10.1.3 Option three: central price

The central price is between the first and the second option. It is around 10% more
than the price of AVL without VR. It shows a great customer value compared to the
other offers and generates profit, which is decisive, as mentioned in chapter 9.5.
Figure 36 illustrates the customer value map with an adjusted price for the offer of
AVL with VR, according to option three.
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Figure 36: Customer value map: central price (own presentation)

As well as within option two, due the repositioning of AVL'’s offer with VR, the market
situation shifts again. Still, the difference to option one is smaller regarding the
market situation. Both offers of AVL are again below the FVL, thus, they are the only
offers which show a positive customer value. However, in this case the difference
of the customer value between the two offers of AVL is smaller. Despite the
decreased difference, the customer value of AVL'’s offer with VR is still more than
twice as big as the other offer of AVL. The position of the competitors is nearly the
same, they still show no or a negative customer value and additionally a quality
disadvantage.

This option is a middle course of the others. More specifically, it shows a good
customer value but not as high as in option one. Furthermore, it generates good

profit, but not as high as in option two.

Compared to option one, the customer value of the AVL offer with VR is smaller and
the offer without VR greater. However, it is still more than twice as big. Thus, the
offer of AVL without VR is uncompetitive regarding the customer value. Even with
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the higher price of additional ~10% offers, the AVL solution with VR provides the
greatest customer value on this market. Therefore, there is a strong probability that
customers decide in favor of this offer. Consequently, the planned sales figures and

the aim of 75 sold units with the added value of virtual reality is achievable.

Since the break-even point with the price of option two is already reached by less
than two units, it seems that this option is the most profitable. However, within option
three the break-even point is exactly at three units. Even though option two is of
course more lucrative, the profitability of option three is also quite high. Thus,
enough return might be generated in order to further invest into virtual reality. This

is also important as it is a good reason to keep the virtual reality project alive.

With this price setting AVL would communicate excellent quality and secure a
favorable customer impression due to the positive customer value. Thus, the

projected sales figures should be accomplished with option three.

10.2 Recommendation

In order to compare the options stated in chapter 10.1, figure 37, 38 and 39 give a

rough overview of the discussed advantages and disadvantages.

= —

e no profit
e greatest customer value e no money for investment
e consent of board members

Figure 37: Pros and cons of option one (own presentation)

i —

e highest profit e no customer value
e money for investment e too expensive
e communicates superior quality e lose competitive advantage

Figure 38: Pros and cons of option two (own presentation)
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]
e sales figures as planned e |ower customer value than
e money for investment option one
e communicates excellent quality e less profit than option two

Figure 39: Pros and cons of option three (own presentation)

The disadvantages of the first option are significant. Especially the factor no profit,
which does not generate more money for further investment, is highly dangerous for
a new product. With this option the virtual reality project would always need support
in order to survive. As AVL VR Technology™ could be an independent project with
each of the other options, this price structure is not considered further.

The advantages of the second option are very tempting. The company goal can be
achieved with two sold units, it would generate high profit and therefore, enough
money for investment would be available. Thus, it might be negligible that the
customer value is missing and the offer might be too expensive for a few customers,
especially as the company goals can be accomplished with two sold units already.
From this point of view the only disadvantage is the potential loss of the competitive
advantage. Despite this lucrative situation, option two works against the main
company goal for which AVL VR Technology™ was invented. This solution was
created to support the sales of test beds and installed test bed upgrades. It should
be a competitive advantage in order to differentiate the service offer. As mentioned
in chapter 2.4, innovations, no matter of which kind, are a key factor when it comes
to the differentiation from rivals. In order to serve as a competitive advantage, it is
important that the service offers a positive customer value as well as a quality

advantage.

Thus, form this point of view, it is recommendable to choose a price structure such
as the third option. Although the customer value is not as high as in option one and
the profit is not as high as in option two, it is compliant with the company goals and
values. As mentioned in chapter 7.1, the company values include pioneer spirit,
problem solving competence, customer orientation, independence and

responsibility. AVL VR Technology™ is exemplary for pioneer spirit as its main goal
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is to solve quality problems. With this price structure it is customer oriented as well

as independent.

Furthermore, this price structure is in the middle of the realistic price range within
the price framework, as it has been explained in chapter 4.2. As all costs are covered,
it is above the lowest price limit, which is defined by cost-driven pricing. Since the
price is beneath the FVL which constitutes the upper price limit, it is also customer
oriented. Furthermore, this option offers the highest customer value compared to
the other market offers. Thus, it is also competition oriented.

10.3 Measures

In order to assess the success of virtual reality within the upgrade of engine test
beds for electrification, the marketing department should establish a controlling
process. Especially the key performance indicators (KPI) of table 9 should be

monitored:

KPI REPORTING FREQUENCY

sales figures AVL VR Technology™ quarterly

sales figures upgrade for electrification | quarterly

return on investment yearly

Table 9: KPIs (own presentation)

In order to review if the company goals can be achieved, it is necessary to monitor
both sales figures. The amount of sold upgrades for electrification is the basis for
the calculation. 50% of the 150 potential upgrades for electrification projects should
be sold by the support of AVL VR Technology™ until 2020. This means that every
second project should be sold with virtual reality. Thus, it is crucial to check both
sales figures. Furthermore, the comparison of those numbers indicates if the
customers accept AVL VR Technology™ at this price. If the sales figures of the
upgrade increase without those of virtual reality, the price might not be suitable. As
further investments in AVL VR Technology™ are required, it is also essential to

control the return on investment.
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10.4 Conclusion

The e-service virtual reality meets the requirements of the automotive testing
industry. As it is a quality sensitive market, customers demand products with
excellent quality. The added value virtual reality increases the quality of the core
product — the upgrade of the test bed — tremendous. Furthermore, the trend virtual
reality is steadily becoming popular within many industries. AVL VR Technology™
IS a good product which meets customer requirements and opens new possibilities.
Nevertheless, AVL should not just “rest on their laurels” - in contrast, this is just the
beginning. The company should further invest into apps for other test beds and
installed test bed upgrades. Furthermore, new versions of the existing apps are the
key to a long-term success. Since AVL operates within a fast changing and
competitive market, which is characterized by steady innovations, the competitors
might follow with their own virtual reality solutions. In order to keep the competitive

advantage, investments are necessary.

AVL VR Technology™ was created to add value to the core product. Thus, it is
essential to decide for a price structure which supports this basic concept. In this
context a great customer value is decisive. As the external interviews revealed, AVL
VR Technology™ especially adds value within the sales phase. Both buying criteria
were on top regarding the importance and the quality difference. AVL VR
Technology™ as training tool, however, might need some improvement regarding
the quality. Nevertheless, as this was the least important attribute, AVL could

consider dropping virtual reality in this context at all.

One possibility to increase the profitability of AVL VR Technology™ are internal cost
reductions. Especially standardization could reduce the costs substantially. As the
service is considerably customized, this might be difficult. However, although the
project is quite at the beginning, some standardizations should be possible in order

to save costs.
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1. Guideline for workshop with focus group

Guideline

Preparation
Laptop, paper for notes, cards, pens, dictation machine

Poster “keep in mind”
Presentation “buying attributes”
Welcome and information regarding recording of conversation
Information about the master thesis

Introduction of workshop agenda

Keep in mind during the discussion

Clarification of questions

Discussion

Step 1
Explanation of classification “buying phase”
Presentation of predefined buying attributes
Step 2

Please think about any further buying attributes for the upgrade of engine test
beds for electrification

Presentation of ideas

Step 3

Repetition of “keep in mind”

Are there any attributes which are unsuitable?

Which attributes could be combined and assigned to a superior attribute?
Step 4

Which attributes influences virtual reality?

Results will be sent by e-mail for final approval

Thank you for your support and your time!
Table A 1: Guideline for workshop with focus group (own presentation)




2. Guideline for internal interviews

Guideline for interviews with AVL employees

Company AVL List GmbH
Name
Position*
Preparation
Laptop with questionnaire
Introduction
Welcome
Welcome Reason for the interview
and Aim of the interview
introduction | |nformation regarding anonymity
Time plan
Analysis
Step 1
. Please estimate from the customers point of view by how much
Rating of ; :
attribute percent th_e attrlb_utes of offers B, C, D and G increase or
decrease in relation to offer A. For a better understanding of the
levels .
attributes, please use the handout.
Step 2
Weiahtin Which quality attribute is most important for the customer?
ghting Please set the slider of this attribute to the maximum and the
of attribute . :
. others in relation.
importance
Step 3
Rating of Please indicate by how much percent the sales price of offers C,
price D and G increase or decrease in relation to offer A.
Step 4
Weighting
of Please indicate the importance of quality in relation to price form

price/quality
ratio

the customers point of view.

Last words | Thank you for your support and your time!

Table A 2: Guideline for internal interviews (own presentation)

*necessary



3. Questionnaire for internal interviews

Sales phase:

Foresee solution (VR)

The customer has the possibility to gain a deep understanding
of the solution. Furthermore, it is ensured that the available
space is optimally used.

Security of investment “future proor”

The company ensures a product, which lasts over years and is
therefore a secure investment for the customer.

Brownfield secured extend (VR)

The upgrade is compatible with the existing test bed (eg. size,
interfaces) and technical risks are reduced. Thus, the
feasibility in the customer environment is assured.

Efficient
operation

Security of Brownfield Predictable Delivery time

investment secured extend |downtime performance Efficient training

AVL without VR 100 100
AVL with VR 100 100 100
Horiba

FEV
KS Engineers

100

Order fulfililment phase:

Predictable downtime

The offer is distinguished by a predictable downtime of the
upgrade.

Delivery time performance

The agreed delivery time will be fulfilled.

In use phase:

Efficient training (VR)

The offer includes training of the customer’s employees.
Thanks to virtual reality the trainings effort for new employees
are reduced. Additionally, reduces the digital collaboration
area business trips.

Efficient operation (VR)

The offer is distinguished by operating costs (eg electricity,
fuel consumption) and serviceability. The serviceability
increases thanks to virtual reality as it supports the planning of

Figure A 1: Internal questionnaire — rating (own presentation)
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Please set the slider of this attribute to the maximum
and the others in relation.
min max

Sales phase:
Foresee solution (VR)
The customer has the possibility to gain a deep understanding of the solution. Furthermore, it is ensured that the available space is optimally used.

Security of investment “future proof’

The company ensures a product, which lasts over years and is therefore a secure investment for the customer.

Brownfield secured extend (VR)

The upgrade is compatible with the existing test bed (eg. size, interfaces) and technical risks are reduced. Thus, the feasibility in the customer environment is assured.

Order fulfillment phase:

Predictable downtime

The offer is distinguished by a predictable downtime of the upgrade.
Delivery time performance

The agreed delivery time will be fulfilled.

In use phase:

Efficient training (VR)

The offer includes training of the customer’s employees. Thanks to virtual reality the trainings effort for new employees are reduced. Additionally, reduces the digital collaboration area business
trips.

Efficient operation (VR)

The offer is distinguished by operating costs (eg electricity, fuel consumption) and serviceability. The serviceability increases thanks to virtual reality as it supports the planning of the elements.
Due to the digital collaboration area troubleshooting and maintenance is facilitated.

~Rating Weighting | Prce Quality  ® e

Figure A 2: Internal questionnaire — weighting (own presentation)
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price
quality

Figure A 3: Internal questionnaire — price/quality (own presentation)



4. Guideline for external interviews

Guideline for interviews with customers

Company

Name

Position*

Preparation

Laptop with questionnaire

Virtual
reality

Introduction

Prerequisite

Customer already tested AVL VR Technology™

Welcome

Reason for the interview

price/quality
ratio

Welcome
and Aim of the interview
introduction | |nformation regarding anonymity
Time plan
AEWSIS

Step 1
Rating of Please estimate by how much percent the attributes of offer B
attribute increase or decrease in relation to offer A. For a better
levels understanding of the attributes, please use the handout.

Step 2
\é\;ez;?t?ittl)ﬂ?e Which quality attribute is most important for you? Please set the
) slider of this attribute to the maximum and the others in relation.
importance

Step 3
Weighting
of

Please indicate the importance of quality in relation to price.

Last words | Thank you for your support and your time!

Table A 3: Guideline for external interviews (own presentation)

*necessary



5. Questionnaire for external interviews

STE P 1 QUALITY CRITERIA
T e = Foresee Secunty of Brownfield Predlqtable Delivery time Efficient training Eff|c|ent
solution investment secured extend |downtime performance operation
AVL without VR 100 100 100 100 100 100 100
B AVL with VR 100 100 100

Sales phase:

Foresee solution (VR)

The customer has the possibility to gain a deep understanding of the solution. Furthermore, it is ensured that the available space is optimally used.

Security of investment “future proof”

The company ensures a product, which lasts over years and is therefore a secure investment for the customer.

Brownfield secured extend (VR)

The upgrade is compatible with the existing test bed (eg. size, interfaces) and technical risks are reduced. Thus, the feasibility in the customer environment is assured.

Order fulfillment phase:

Predictable downtime

The offer is distinguished by a predictable downtime of the upgrade.
Delivery time performance

The agreed delivery time will be fulfilled.

In use phase:

Efficient training (VR)

The offer includes training of the customer’s employees. Thanks to virtual reality the trainings effort for new employees are reduced. Additionally, reduces the digital collaboration area
business trips.

Efficient operation (VR)

The offer is distinguished by operating costs (eg electricity, fuel consumption) and serviceability. The serviceability increases thanks to virtual reality as it supports the planning of the
elements. Due to the digital collaboration area troubleshooting and maintenance is facilitated.

Rating = Weighting = Price_Quality ® <
Figure A 4: External questionnaire — rating (own presentation)



Please set the slider of this attribute to the maximum
and the cthers in relation.
min max

Sales phase:
Foresee solution (VR)
The customer has the possibility to gain a deep understanding of the solution. Furthermore, it is ensured that the available space is optimally used.

Security of investment “future proof”

The company ensures a product, which lasts over years and is therefore a secure investment for the customer.

Brownfield secured extend (VR)

The upgrade is compatible with the existing test bed (eg. size, interfaces) and technical risks are reduced. Thus, the feasibility in the customer environment is assured.

Order fulfillment phase:

Predictable downtime

The offer is distinguished by a predictable downtime of the upgrade.
Delivery time performance

The agreed delivery time will be fulfilled.

In use phase:

Efficient training (VR)

The offer includes training of the customer’s employees. Thanks to virtual reality the trainings effort for new employees are reduced. Additionally, reduces the digital collaboration area
business trips.

Efficient operation (VR)

The offer is distinguished by operating costs (eg electricity, fuel consumption) and serviceability. The serviceability increases thanks to virtual reality as it supports the planning of the
elements. Due to the digital collaboration area troubleshooting and maintenance is facilitated.

[Rating Weighting | Price Quality. I

Figure A 5: External questionnaire — weighting (own presentation)
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Figure A 6: External questionnaire — price/quality (own presentation)
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6. Evaluation internal interviews

Rating: E) KS Engineers Weighting
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Quality criteria
Sales phase:
Foresee solution (VR) 100 110 120 130 125 120 130 200 130 150 150 137| 90 105 90 80 90 90 100 80 100 90 92|90 90 90 90 80 80 100 85 90 80 88|90 110 120 90 90 90 110 90 100 100 99 | 5 12 4 13 12 16 16 19 11 9 12
Security of investment “future proof| 100 - - - - - - - - - . 100|100 110 100 90 90 90 110 90 100 100 98 [100 90 100 90 80 80 110 80 90 90 91100 105 100 90 90 90 100 90 100 90 96|19 14 26 19 14 18 22 9 27 20 19
Brownfield secured extend (VR) 100 120 110 170 125 110 110 180 120 120 160 133| 90 100 90 80 90 90 90 70 100 90 89|90 80 80 80 80 80 90 80 80 90 83|90 100 90 90 90 90 100 90 100 90 93| 6 11 20 18 14 11 5 24 9 21 14
Order fulfillment phase:
Predictable downtime 100 -« -« -« - - - - - 100/70 90 80 80 90 90 100 80 100 90 87 |70 80 90 80 80 80 90 60 80 80 79|70 100 80 90 90 90 90 80 90 80 86|22 11 13 17 17 16 15 15 5 14 15
Delivery time performance 100 - - - - - - - - - - 100|100 100 100 90 90 90 120 100 100 100 99 (100 90 90 100 80 80 100 100 90 100 93 |100 100 100 110 90 90 110 100 100 100 100| 22 15 12 11 17 15 18 4 16 6 14
In use phase:
Efficient training (VR) 100 160 140 120 110 100 110 150 120 130 120 126| 60 110 80 90 90 90 90 80 100 90 88|60 90 90 90 80 80 100 110 80 90 87 |60 130 90 110 90 90 90 120 100100 98|11 16 7 4 9 9 3 8 4 12 8
Efficient operation (VR) 100 150 120 130 110 100 100 140 110 120 120 120| 80 120 90 90 90 90 100 85 100 90 94|80 80 90 90 80 80 100 85 90 80 86|80 130 100 110 90 90 100 90 100 100 99 |15 22 18 19 17 15 21 21 27 18 19
Price criteria
Sales price 100 - - - - - - - - - - 104/100 100 90 100 110 110 95 125 90 100 102|100 100 85 90 105 105 100 120 100 100 101|100 95 90 90 105 105 95 115 100 90 99
Price/quality ratio
Price 80 70 65 40 25 51 45 45 35 40 50
Quality 20 30 35 60 75 49 55 55 65 60 50

Table A 4: Evaluation internal interviews (own presentation)
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7. Evaluation external interviews

Weighting
< m
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Quality criteria
Sales phase:
Foresee solution (VR) 100 200 120 150 110 150 180 120 130 150 180 120 160 130 146| 16 16 15 12 13 19 13 15 17 15 17 13 4 14
Security of investment “future proof 100 - - - - - - - - - - - - - 100118 19 14 16 15 16 15 16 25 20 18 24 13 '18
Brownfield secured extend (VR) 100 135 145 140 130 130 180 120 140 160 180 120 130 140 142| 15 16 15 17 18 13 15 21 21 24 13 11 8 16
Order fulfillment phase:
Predictable downtime 100 - - - - - - - - - - - - 100/12 14 18 14 16 11 19 13 8 17 20 10 26 15
Delivery time performance 100 - - - - - - - - - - - - 100/ 16 14 15 12 14 9 13 11 5 11 15 7 18 12
In use phase:
Efficient training (VR) 100 200 130 150 110 130 160 120 130 120 150 110 150 130 13811 11 13 13 13 15 14 9 11 8 7 11 6 11
Efficient operation (VR) 100 180 130 130 110 140 170 120 120 130 150 110 170 150 13913 11 11 15 11 17 11 15 13 6 9 24 26 14
Price/quality ratio
Price 42 60 55 55 40 45 60 30 40 60 40 45 35 47
Quiality 58 40 45 45 60 55 40 70 60 40 60 55 65 53

Table A 5: Evaluation external interviews (own presentation)
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8. Project plan

[Mr. Viorg [Vorgangsname Dauer lAnfang Ende
5.1 1¢J.r£.mrnhmbmlg?m 714415

1 |™.  Realisation of the Master Thesis 230 TageDon 25.10.18 Fre 28.06.19
2]+ ‘™51 0Tage Don25.10.18 Don25.10.18 1125-1 0
3|+ Incorporate fedback MS1 14 Tage Don 251018 Mit 141118 F—] S
|47+ Ms1,2nd attempt 0Tage Mit21.1118 Mit21.11.18 ¢ 2111
5|+ Incorporate feedback M51, 2nd attempt2 Tage Mit21.11.18 Fre 231118 oS
| 6|+ Submission MT agreement 0Tage Don22.1118 Don22.1118 e 221
7]+ _63 Tage Fre23.11.18 Mon 28.01.19, —— e ——
|8 + Ongoing literature research 61 Tage Fre 26.10.18 Fre 11.01.19 E
o] Chapter 2: B2B automotive industry 11 Tage Fre 23.11.18 Mon 03.12.18/ I
|10 g Review chapter 2 1Tag Meon03.12.18 Mon 03.12.18 §s
(1] Chapter 3: Virtual reality as a service 16 Tage Die 04.12,18 Mit 19.12.18 I
Iz + Review Chapter 3 1Tag Mit19.12.18 Mit19.12.18 BS
[13 | +* Chapter 4: Assessment of WTP 21 Tage Don 20.12.18 Son 13.01.19 r—
|14 + Review chapter 4 1Tag Son13.01.19 Son13.0119
[15 ] + Chapter 5: Measurements to assess \13 Tage Mon 14.01.19 Sam 26.01.19 | —
|16 + Review chapter 5 1Tag Sam26.01.19 Sam 26.01.19 5| s
[17] Review theoretical part 1Taz 50n27.01.19 Son 27.01.19 h
|18 g Theaoretical part dong 0Tage Mon28.01.19 Mon 28.01.19
|19 #  Development of research design 14 Tage Mon 21.01.19 Son 03.02.1% — S
E) # Incorporate feedback Campus Coach 3 Tage Fre08.02.19 Son10.02.19 =S
[21] "  Preparation M52 7Tage Mon04.02.19 Son 10.02.19 l—lls
|2z|+  Submission documents M52 0Tage Mon11.02.19 Mon 11.02.19 & 1102
EIE 1Tag Miriz02.1% Mit13.02.19 lll’S
(2|4 Incorporate feedback M52 4Tage Donl14.0219 5Sonl17.02.19 = S
|25 |+ Meeting Company Mentor 5Tage Mon18.02.19 Fre 22.02.19 B SiICM
26| # 42 Tage Mon 18.02.19 Son 31.03.19 I —
(27| # Survey design 7Tage Mon18.02.19 Son 24.02.19 s
ElG Selection of focus group 2Tage Don21.02.19 Fre22.02.15 H
|29 |+ Determination of quality criteria 1Tag Die26.02.19 Die26.02.19 S:AVL
[30]# Development of guestionnaire 5Tage Mit27.02.19 Son03.03.19

Juli

B0

Figure A 7: Project plan of master thesis — part one (own presentation)
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[Mr. Viorg [V organgsname Cauer |Anfang Ende
5.1b2 1d£9|.1N &Eﬁﬁ_ﬁ the.1 izml gﬂ;ﬁr di71241

31| Testing questionnaire 1Tag Mon04.03.19 Mon 04.03.19
|32 Rework of questionnaire 3Tage Die05.031%9 Don07.03.19
|33 Execution of interviews with AVL 14 Tage Mon11.03.19 Son 240319
A Execution of interviews with custome 14 Tage Mon 11.03.19 Son 24.03.19
(35| Data analysis BTage Son24.03.19 Son31.0319
(36| _42 Tage Mon 18.02.19 Son 31.03.19
[37] b 4 Chapter 8: Research design 29 Tage Mon 18.02.19 Mon 18.03.19
E b 4 Review chapter 8 1Tag Meonl1803.19 Mon 18.03.19
|30 b 4 Chapter 9: Assessment of the custom 9 Tage  Mon 04.03.19 Die 12.03.19
a0 | A Review chapter 9 1Tag Diel2.03.19 Diel2.03.19
|21 Chapter 10: Action plan 6Tage Mit13.03.19 Mon 18.03.19)
4z | o Review chapter 10 1Tag Mon18.03.19 Mon 18.03.19
|23 - Review practical part 2Tage Diel903.19 Mit20.03.19
m - Consultation Campus Coach - practica® Tage Don 21.03.19 Fre 29.03.19
25| - Incorporate feedback Campus Coach 2 Tage Sam 30.03.19 Son 31.03.19
|25 - Practical part done 0Tage Som3103.19 Son31.0319
|47 A Preparation M53 16 Tage Mon01.04.19 Die 16.04.19 ]
48| Consultation Campus Coach - MS3 docu/6 Tage  Mon 02.04.19 Sam 13.04.19 les| MM
|2 | A Incorporate feedback Campus Coach 3 Tage Son 14.04.19 Die 16.04.19 s
50|+ Submission documents MS3 0Tage Mit17.04.19 Mit 17.04.19 & 17.04
|51+ ms3 0Tage Fre26.0419 Fre260419 26.04
|52 Incorporate feedback MS3 2Tage Son2804.19 Mon29.04.19 1‘! S
53] Proofreading editorial office 7Tage Mon29.04.19 Son05.05.19 |—|lS:E\ditoriaI Office
|54 Incorporate feedback proof-reader 7Tage Meon06.05.19 Son 12.05.19 l--'ls
|55|+  Submission unbound MT 0Tage Men13.05.19 Mon 13.05.19 & 13.05
56 | Incorporate feedback 7Tage Mon03.06.19 Son(09.06.19 l—lls
|57|#  Evaluation of MT 5Tage Mon10.06.19 Fre 14.06.19 =
|58|#  Submission restrictions on use 1Tag Don27.06.19 Don27.06.19 5
|59|+  Submission library ready MT 0Tage Fre28.0619 Fre2806.19 28.06

Worgang Projektsammelvorgang I 1 Manueller Vorgang Mur Anfang Stichiag ¥
Projekt: Project Plan Unterbrechung s Inaktiver Vorgang Nur Diauer Mur Ende In Arbeit
Datum: Don 09.05.19 Mailenstein ™ Inaktiver Melenstein Manuelier Sammeiraliup Extema Vorgings Marslier Fortschritt
Sammehrorgang [r— Inzktiver Sammehorgang | I Manueller Sammehvorgang I Extzmar Mei

Figure A 8: Project plan of master thesis — part two (own presentation)

A-15



