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Abstract

“Variety is the spice of life (William Cowper)”. Based on this statement from William Cowper
it might be questioned if the product variety is the spice for the consumers’ choice and if it
influences sales. This possible interaction between product variety and sales in the European
passenger car market was examined in this paper in subsequent to execution of analyses
regarding the development and current situation of product variety in this market. The anal-
yses were executed from two different perspectives, the consumers’ and suppliers’ perspec-

tive.

Four main research questions were formulated. The questions concern the above mentioned
topics and in addition the general situation of the automotive industry is taken into account
in order to get a complete picture. The questions were answered on the basis of available
literature dealing with these issues, three datasets and by applying the SWOT analysis as a
tool and simple statistics. The analyses were done for 16 brands representing around 80% of
the market. These 16 brands were assorted based on their average selling price per car into

four different market segments which were analyzed separately.

As a result for the consumers’ perspective it was found that the level of product variety de-
creased in the observation period from 2001 to 2011 and that the companies try to differen-
tiate by the design of their cars and the car model series offered. Furthermore, the analyses
show that the variation from the suppliers’ perspective was lowest in the premium segment
and even lower for manufacturers belonging to the same group. In addition the results indi-
cate that there is no significant difference regarding the supply structure of the different
component areas. Finally, no evidence was found for a relationship between product variety

and sales.

Key words: automotive industry, product variety, European passenger car market, perspec-

tives, supplier, consumer
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1 Introduction

1.1 General introduction

Today, the automotive industry is one of the most important industries in terms of revenue
and generates globally around 60 million jobs (IMAP 2010). This means that the industry
often has been subject to research in many different fields such as supplier management
(Aldez-Aller and Longas-Garcia 2010) and product variety (Scavarda et al. 2009).The last
mentioned, i.e. product variety, will form the scope for the research in this thesis. In several
previous researches such as Randall and Ulrich (2001), Hittenrauch and Baum (2008) and
Scavarda et al. (2010), defining product variety has often been an issue because of different
interpretations and the option of having different levels or categories of product variety. In
this research, we want to contribute to this for the automotive industry and come up with

our own definition based on previous literature.

The importance of product variety for the supply chain and production processes has often
been neglected. Over the last years, product variety in the industry increased significantly
due to fiercer competition and the higher demand of the customers. As a consequence of
this, the market has become highly fragmented and the average product life cycle declines.
This means that less volume of a particular model is sold and manufacturers benefit less
from economies of scale. The amount of sales per model influences the revenue and the

extent of which development costs can be recovered (Holweg 2008).

The central theme throughout this thesis will be if there still is product variety or not. From
an explorative point of view, we will look at product variety from both a consumer’s and
supplier’s perspective. It is interesting as well as important to look at product variety form
both sides because consumers and suppliers may have their own definition of product vari-
ety. For consumers, product variety can be perceived as external characteristics and techni-
cal specifications of the car to be built. Even between different consumers, product variety
can have a different meaning e.g. the different colours of a car for both interior and exterior
while for other consumers product variety is about different engines, fuel types or perform-

ance like top speed and fuel consumption.

On the other hand, suppliers may see variety in supplying different components for different
car manufacturers and different end products. One part of the analysis of this thesis will be
to find out which suppliers are supplying which car manufacturers in the market. By doing
this, we can see if there are common suppliers between two or more brands and if competi-

tors are using the same suppliers for their components. If car manufacturers are using the



same suppliers and same components, it would mean that, up to a certain level, the finalized
products would be the same as well as which would indicate a decreased product variety in

the industry.

Depending on the perception and definition of product variety, the analysis or results may

differ. In this thesis we seek to give an answer to some of the questions mentioned above.

1.2 Aims and objectives

The aim of this thesis is to create a more clear understanding of the current situation of the
European car market and industry by doing explorative empirical research. Furthermore, we
want to give more insight in the functioning and importance of product variety and the in-
fluence on sales. By giving a new approach to product variety in the automotive industry,
this thesis intends to form the basis for new research in this topic. Furthermore, this ap-
proach of product variety could also be taken over into other topics such as purchasing- and

supply theory or resource dependence theory.

The objective is to find out how product variety in the European automobile market changed
over the years. We want to bring the discussion to about the difficulties of approaching and
defining product variety to the forefront because different actors in the supply chain can
have a different perception and interpretation of product variety. By doing this, we want to
create a new possibility on how to look at product variety. More specific, we hope to con-
tribute to the current research regarding the automotive industry by pointing out certain
factors like who supplies whom, i.e. which suppliers supply which car manufacturers. Finally,
we hope that this thesis can give an incentive and possibility for further researches depend-

ing on the results of the analysis. This will be discussed in detail at the end of the thesis.

1.3 Structure of the thesis

In this part, we will explain the structure of this thesis and how the analysis is built up. We
start with the research questions which form the basis for the analysis later in the case
study. Every research problem is represented by a specific research question. Moreover, we
have the literature review where we present and discuss some of the main research articles
about the topic and the theory of the automotive industry. The first part of the review fo-
cuses on product variety and the automotive industry in general. Subsequently, we look
more specific at research concerning product variety in the automotive industry. Finally, we

introduce the results of former research regarding product variety and sales.



In the next chapter, the methodology delivers further insights into the research design and
type of research applied in this thesis. In the course of this chapter we also describe the kind
of analyses executed, the tools used for these analyses such as the SWOT tool and the statis-
tics applied. The chapter will be finalized with the description of the type of data used, in-
cluding the description of the different data sources, the structure and the measurements.

Furthermore, the criteria related to the reliability and validity of data will be introduced.

Subsequent to the methodology the case study of this thesis is presented. In the case study
we analyze the data and answer the research questions formulated and explained in the
second chapter. The structuring of this case study is similar to the structure of the research
questions. All questions are analyzed and answered in the same order and are summarized
at the end. In addition, our definition of product variety in the automotive industry will be

given.

The case study is followed by the discussion part where we reflect the results of the analysis
and compare these results with our expectations and link it to relevant theory. In this part,
we can also see if our findings match or contradict the literature. Afterwards, we briefly
summarize and make a conclusion for all research questions. In addition, we give our own
critical insights about the topic of this thesis and the current situation of the industry. Finally,
we end the thesis by describing some of the limitations we faced during this process and

present some possible topics for further research.



2 Research questions

Research questions are central to the overall research process and they have a substantial
impact on a lot of decisions which have to be made during the research process. They can be
considered as the basis of any research executed and present the guideline how a research
problem is studied and solved in the respective scientific work (Bryman and Bell 2011, 82-
83). Due to their importance, research questions should fulfill certain criteria. The criteria

defined by Bryman and Bell (2011, 82) are summarized in the following paragraphs.

The research questions should be formulated in an understandable and clear way, so that
there is no room for doubts about the meaning. They “should be researchable”, that means
that they should not be too abstract and should be convertible into an adequate research
design. Furthermore, the question should have some kind of connection to established theo-
ry and formerly executed research. It is very unlikely that there has been no research at all
related to a certain topic. This connection allows also to show the contribution to knowledge

and understanding of the research (Bryman and Bell 2011, 82).

Beside the connection to former research, the questions should have a connection between
each other. If the questions are not linked, a good basis for the final discussion and argu-
mentation might be missing. Another criterion is that the questions should give a reasonable
input to the topic and potentially broaden the knowledge related to the scientific field. The
last point to consider is that the questions should be answerable. They should not be too
broad and not too narrow. In other words, they should leave some room for discussion, but
on the other hand they should not require ages of research in order to find appropriate an-
swers (Bryman and Bell 2011, 82-83).

Subsequently, the research questions formulated for this paper will be introduced. They are
based on the research problem and on the criteria already mentioned. In order to make the
research questions more understandable at this stage of the thesis and to clarify the under-
lying structure, some short explanations and additional information are added in the forerun
of the questions when necessary. There are four main research questions. The first question
looks at the situation of the European car market. Then we look at product variety from two
perspectives i.e. consumers’ and supplier’s perspective. And finally, in the last research

guestion we look at the interaction between product variety and sales.



As stated before the first research question examines the European car market in general.
The answer to this question is supposed to obtain information about the current situation of
the industry considering internal and external factors. The level of analysis for this research
guestion is the market level. More detailed information about the level of analysis will be

given in the course of the methodology.

1. What is the current situation of the European car market in terms of

strengths, weaknesses, opportunities and threats?

The different car manufacturers present their own portfolios as comprehensive as possible
and with a high level of variety. According to their grandstanding, the variety is high and in-
creased constantly over the last years. Based on the way how the market presents itself, the
approach of the following part is to give an indication if this variety really exists and how it
changed over time. In accordance to that, the aim of the research questions of this part is to
find out what the current situation and the development of product variety in the European

passenger car market actually is. In this case, the level of analysis is the car brand level.

2. Is there still product variety in the European passenger car market and had it
developed in the last years considering the three perspectives of product va-
riety, design, technical specifications and performance?

a. From a design perspective, is there a development in product variety
over the last years?

b. From a technical perspective, is there a development in product varie-
ty over the last years?

c. From a performance perspective, is there a development in product

variety over the last years?

For the purpose of being able to answer the second research question and to put the argu-
ments on a solid base, we formulated three sub-questions. These sub-questions are based
on the three perspectives, also called levels or categories, of product variety which are men-
tioned in the main research question. These categories will be defined and explained later in
the thesis, prior to the analyses. For these analyses, we apply several variables for each per-
spective of product variety. These variables will also be discussed later in the thesis when

relevant.



The third research question considers the so called internal variety or the variety from a
supplier’s perspective. This kind of variety cannot necessarily be experienced or seen by the
consumers. In this paper, the focus for this part is on the differentiation between the differ-
ent car brands and not between the cars of a certain brand which means that the level of
analysis is also in this case the brand level. One aspect influencing this perspective of variety
is the selection and allocation of suppliers of car components to each manufacturer. The
higher the percentage of common suppliers of the companies in the market, the lower is the
level of variety. The low level in this case results from the similarity of car components sup-

plied by the same suppliers.

3. What s the current situation towards internal product variety in the European pas-
senger car market based on the allocation of suppliers to the different manufactur-

ers?

In the literature, no clear answer can be found if product variety influences sales or not.
Some researchers found evidence for this relationship while others argue that there is no
significant correlation between the overall variety offered and the sales volume. The fourth
approach of the thesis deals with this topic and links the results of the product variety part
to sales. The final answer to the second research question, whether there still is product
variety or not, will be compared with the development of the sales volume in the European
passenger car market. Thereby, the aim is to find out which result is valid for this specific
market. As in the two previous parts, the level of analysis for this research questions will also

be the brand level.

4. lIsthere a relationship between product variety and sales in the European pas-

senger car market?



3 Literature review

In this chapter the relevant theory applied in this research will be presented and discussed.
Due to the fact that the amount of literature about product variety and related topics is
enormous the theory had to be narrowed down. Only important sections and issues of the
theory will be explained and used as framework for this thesis. The same applies for the au-
tomotive industry. Studies about the industry as a whole and every single part of it have
been conducted and observed from different angles in previous research. Also in this case it

was necessary to reduce the considered theory to the relevant parts for this thesis.

The first part of this chapter will describe the relevant theory related to product variety. This
theory includes the general definition of product variety found in the literature, elements of
creating and managing product variety, considerations about the optimal level of product
variety as well as the advantages and disadvantages accompanying product variety. Second-
ly, the aspects concerning the automotive industry will be introduced. The theory about the
automotive industry comprises a short definition, a brief overview of the history as well as a
presentation of its present appearance and expectations for the future. Furthermore, the
current market situation will be analyzed and the buyer-supplier relationships in the industry
will be examined. Subsequently, product variety in the automotive industry will be consid-
ered and discussed on basis of the available theory in order to draw a line between the two
previously mentioned parts. The chapter will be finalized presenting the consideration re-

garding the interaction between product variety and sales in previous research.

3.1 Product Variety

Product variety was subject to several researches in the last years in different management
disciplines such as marketing and operations management and in combination with diverse
related topics and industries. The general statement presented in most of the papers about
product variety is that product variety has steadily increased over the last years (Fisher, Jain,
and Macduffie 1995, Fisher, Ramdas, and Ulrich 1999, Swaminathan and Nitsch 2007,
Scavarda et al. 2009).

This increase of variety was and still is driven by several forces such as the growing global
competition, evolving technologies, increasing consumer sophistication and changes in trade
structures and energy prices (Ramdas 2003, Swaminathan and Nitsch 2007). Fisher, Jain, and
Macduffie (1995) explain this increase of variety in a slightly different way by using the “pull”
of the market and the “push” of the companies as driving forces. While the “pull” of the
market is a result of consumers rewarding the higher level of variety, new technologies and

automation “push” the companies’ capabilities to produce more variety. Due to this devel-



opment differentiation becomes an even more important factor and so does tailoring niche
products (Fisher, Jain, and Macduffie 1995).

Before the different aspects of product variety such as advantages and disadvantages, im-
pacts on businesses and industries and developed strategies to use product variety as a dif-
ferentiator or competitive advantage can be discussed further, it is necessary to define

product variety first.

3.1.1 Definition
The basic definition of product variety is similar in most literature and can be summarized as
the number of products or options of a product that a single company or brand offers to the

customers (Huttenrauch and Baum 2008, Randall and Ulrich 2001, Scavarda et al. 2010).

Even though the basic view on product variety is the same or similar, some researchers give
more detailed specification of variety and take additional aspects and options into account.
Variety can for example be divided into static and dynamic and furthermore static can then
be differentiated into internal and external variety (Scavarda et al. 2010, MacDuffie,
Sethuraman, and Fischer 1996, Pil and Holweg 2004, Fisher, Ramdas, and Ulrich 1999).
MacDuffie, Sethuraman, and Fischer (1996) and Pil and Holweg (2004) apply an even further
grouping of internal variety into fundamental, intermediate and peripheral variety as a final

step of deviation.

The different tiers of variety are visualized in the following figure and will be explained more

detailed afterwards.
Figure 1: Tiers of variety
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Static and dynamic variety

Dynamic variety adds the frequency in which existing products in the market are replaced by
new ones to the basic definition of product variety (Fisher, Ramdas, and Ulrich 1999). In
other words, dynamic variety also considers the time interval which is chosen by the compa-
ny to introduce new or modified products to the market as a source for variety while the
static variety is defined as the variety that does not change over time and “exists at any

point in time” (Scavarda et al. 2010).
Internal and external variety

Static variety can then further be divided into internal and external variety. External variety
can be expressed as the total number of different variants of a product which can be bought
by the end-customer. In other words, external variety is the variety which is presented to the
customer. Internal variety concerns the variety that is necessary to enable the delivery of the
external variety. It is involved in the creating and production process of the products and is
responsible for the level of manufacturing complexity (Pil and Holweg 2004, Scavarda et al.
2010, Child et al. 1991).

Fundamental, intermediate and peripheral variety

In order to distinguish between the impacts different kinds of internal variety can have on
the production process and its complexity, MacDuffie, Sethuraman, and Fischer (1996)
grouped the different types into fundamental, intermediate and peripheral variety. This
grouping was especially adapted for the automotive industry where the three categories are

related to different aspects of the products and the product mix within this industry.

Fundamental variety is seen as the category for the so called Model Mix Complexity which
“is based on the number of different platforms, body styles, and models, scaled by the num-
ber of different body shops and assembly lines in each plant” (MacDuffie, Sethuraman, and
Fischer 1996). Intermediate variety represents the impact that an increasing amount of vari-
ety has on functions such as product design and on the whole supply chain. The peripheral
variety is related to the overall sum of different parts per offered product and furthermore

the single options per part (Pil and Holweg 2004, MacDuffie, Sethuraman, and Fischer 1996).

3.1.2 Creating variety

The previous part introduced and explained what product variety is and which different tiers
and categories exist. Furthermore, it is necessary to clarify how product variety can be cre-
ated and what its basis is. Randall and Ulrich (2001) stated in their research that “variety
within a product line arises by varying the values of attributes from one product to another”.

9



This approach refers to the idea that one product consists of a multitude of attributes or
dimensions (Ulrich et al. 1998, Green and Krieger 1996). The attributes or dimensions re-

spectively depend on the certain product and are not necessarily the same or similar.

Ramdas (2003) extended the variety creation process and expressed that it is based on four
decision themes which concern the design of the product line, the target market and time
horizons for the products. She applied the approach that a product consists of a multitude of
dimensions and added product architecture, degree of customization and timing as themes
that need to be considered while creating variety. This will be explained in the following par-

agraph.
Dimensions of variety

Variety can be based on the physical form of a product or the product function. Though, as-
pects such as brand and packaging can also be a source for variety. In other words and refer-
ring to the approach of product attributes, the variety of products occurs due to different
characteristics and appearances of certain product attributes. No matter which source for
variety is chosen it should offer a competitive advantage for the company and, furthermore,
should increase the perceived value of the product for end-customers (Ulrich et al. 1998,
Ramdas 2003).

Product architecture

Product architecture is the mapping of the relationship either between the functions of a
product and the physical components in case of assembled products or between the func-
tions and the process steps for the process and service industry. In literature, product archi-
tecture is divided into modular and integral architecture. In a modular architecture every
single function of a product is allocated with its physical components and facilitates the pos-
sibility to base the variegation of certain components. Integral architecture on the other
hand includes coupled interfaces between components and applies so called complex map-
ping of functional elements and physical components (Ulrich 1995, Ramdas 2003, Ulrich et
al. 1998).

Degree of customization

A company can offer different levels of customization to its customers. It would be possible
that the company offers a set of ready-made options a customer can choose from at the
lowest level of customization. The extreme would be that the product is completely custom-
ized and a customer can get completely individualized products. In addition to these two
lower and upper limits, several intermediate steps exist. Consequently a company should

10



base the decision which level it needs to apply on the market situation and its own capabili-
ties (Ramdas 2003).

Timing

The unfolding of a company’s product line over time, when and in which frequency new or
modernized products are introduced to the market, has an impact on the customers’ per-
ception of variety and should therefore be included into the considerations about variety
creation (Fisher, Ramdas, and Ulrich 1999, Ramdas 2003).

These four decision themes influence the way how variety is created and are supposed to
form the basis for the variety strategy (Ramdas 2003). The different management and strat-
egy approaches dealing with product variety which can be found in literature will be intro-

duced in the following part of this chapter.

3.1.3 Product variety management and strategies

According to literature, managing variety has become a crucial factor for the success of a
business amongst others due to the fact that product variety and its management can be a
source of competitive advantage. Nevertheless, it is not sufficient to just increase variety. To
implement variety without a predefined strategy and management plan can even lead to a
loss of competitiveness. Furthermore, increased variety is often closely related to an in-
crease in cost and higher operational efforts which makes an effective management and a

well-defined strategy even more important (Ramdas 2003, Kekre and Srinivasan 1990).

Based on these aspects, managing product variety can be described as balancing the trade-
off between additional costs and revenue. Consequently, the management of product varie-
ty needs to ensure that the variety strategy is compatible with the firm’s long-term objec-
tives and the approach of maximizing the long-term profits (Ramdas 2003). As already out-
lined in the previous part, companies managing variety do not only need to decide which
degree of variety to offer in the market but also which attributes of the product to use for
the variation. They also have to decide which frequency to apply for introducing new prod-

ucts to the market and taking old products off the market.

In addition to the management decisions of variety creation, the implementation also needs
to be considered. This includes decisions concerning the stage of the production process at
which the customization takes place and how the additional costs are allocated. Ramdas

(2003) defined three decision themes for this part of the management process.

The first theme deals with the process and the organizational capabilities of a company. It is
assumed that the flexibility of a process is a key capability that determines the ability to ac-
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commodate changes related to variety implementation. The second aspect to consider is the
location of the points of variegation. The underlying theory of the point of variegation, also
named decoupling point, will be explained in the course of management strategies for deal-
ing with product variety. The third theme includes the day-to-day decisions that accompany
variety. A higher level of variety requires a lot of daily decisions in several different areas.
Taking these decisions in an effective way enables a company to differentiate its products

based on low cost, high quality and responsiveness (Ramdas 2003).

The decisions made within the themes of variety creation and implementation influence the
differentiation and variegation in the product line and the possibilities to realize synergies
and to respond to demand uncertainties. While the differentiation and variegation has an
impact on the consumers’ perception of the brand/product and therefore on the revenue,
the other two product line characteristics are crucial for the degree of mismatch between
supply and demand and the realization of economies of scale finally influencing the costs.
These interdependences and the success or failure of managing the aspects of variety crea-

tion and implementation lead to the final resulting long-term profit (Ramdas 2003).

It can be expected that, the better the management is able to apply to the decision themes
and the more thorough they weigh the options and their results, the better and more suc-
cessful the business will be in the market. Due to research executed by Mather (1992) it can
be expected that the cost allocation and the deletions of product from the market are the
main problem areas within managing product variety. In addition to these decisions the
management should always be aware that product variety has a positive and a negative side.

These sides will be discussed in detailed on a later stage in this chapter.

In order to be successful while managing product variety and its increasing levels, different
strategies have been developed and applied. In the following, the strategies of component
sharing, the integration of a decoupling point and its location in the supply chain and the
implementation of sequencing points in the supply chain will be shortly explained (Ulrich et
al. 1998, Fisher, Ramdas, and Ulrich 1999, Swaminathan and Nitsch 2007). These three ex-
amples are used in the thesis because they were or still are, among others, used in the au-

tomotive industry.

“Component sharing is a product-based strategy that depends on the fact that families of
similar products have similar components” (Fisher, Ramdas, and Ulrich 1999). This strategy
mainly focuses on parts which are not “visible” for the consumer or not that relevant for the
consumer’s choice and offer, at the same time the possibility for the producer to reduce the

variety in operations. The research executed by Fisher, Ramdas, and Ulrich (1999) uses the
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example of automotive breaking systems. The breaking system is on the one hand a part of
the product where variety is not important and only quality and reliability matter. One the
other hand, it is a component which has a high potential for cost savings due to its develop-

ment and engineering costs (Ramdas, Fisher, and Ulrich 2003).

The decoupling point or point of variegation is the point in the supply chain where the prod-
uct designation changes from make-to-stock into make-to-order and was already mentioned
as a part of the decision themes of managing product variety above. The decision about the
position of the decoupling point can be used for strategic purposes due to its impact on the
whole supply chain. The later the decoupling point is positioned in the production process
or/and supply chain the longer it is possible to gain advantages from economies of scale and
to save costs which are caused by higher levels of variety. Therefore, the decoupling point

should be located as close as possible to the end-customer (Ulrich et al. 1998, Ramdas 2003).

The third strategy is the introduction of a sequencing point within the production process.
The sequencing point is the beginning of the parts pipeline. The parts pipeline is the order of
components which is identical with the order of products they will be installed in. In order to
improve the production process and to make it more effective this management tool is ap-
plied. It has to be located before the point where variety is introduced into the supply chain.
This means before the decoupling point. Due to that it might be useful to combine the two

latter strategies (Swaminathan and Nitsch 2007).

To find the optimal strategy to deal with a high level of product variety and to allocate the
point where the variety should be introduced into the supply chain, a company has to fulfill
these two main tasks while broadening the product line. Another task is the estimation of
the optimal level of variety. This task considering the amount of variety a company should

offer will be presented in the following part of this thesis.

3.1.4 Optimal level of product variety

It seems that customers are convinced that a high level of product variety also implies good
quality and give priority to the brand that offers more variety. Nevertheless, there is also a
limit of product variety while unlimited product variety is not necessarily the way to success.
The companies need to find an optimal level of variety for their customers and to balance
between not enough and too much variety. The optimum lies somewhere between the two

extremes of no variety and complete customization (Lancaster 1990, Mather 1992).

If product variety is exaggerated it is likely to confuse the customers more than it satisfies
them. Furthermore, a too high level of variety can have a negative impact on operations as

well as on sales. In addition to the level of variety offered the selection of options needs to

13



fulfill some characteristics for reaching the optimum and having a positive effect on the
company’s profit. The products should have clear boundaries and distinctions between each
other and too many similarities are not good (Wan, Evers, and Dresner 2012, Powers and
Steward 2010). These characteristics are extended by the research of Berger, Draganska, and
Simonson (2007) who found that the variety also should be focused and organized. This
means the variety is related to one product category like chocolate bars with different fla-
vors and not to a broad portfolio of different sweets and that the different variations availa-

ble should be displayed in a way that is easy to overview for a customer.

Beside these characteristics of variety and the factors market and product, the optimal level
of product variety for satisfying the customers’ expectation is also influenced by the present
culture and wealth. In other words, the demanded product variety depends on the wealth of
the people in a certain country. It is possible to say that the richer the potential customers,
the higher the product variety they expect (Wan, Evers, and Dresner 2012, Funke and
Ruhwedel 2001). Furthermore, general customer preferences, scale properties in production
and distribution and social welfare in a certain market are factors that have an impact on the

optimal level of variety (Lancaster 1990).

Like already stated a company will not be competitive if they offer less variety than their
competitors, the variety at a too high price or too much variety which confuses the custom-
ers. Fisher, Jain, and Macduffie (1995) compared the situation of product variety with the
decision about the offered product quality. They argue that the costs for producing a defec-
tive product and an operative and reliable product are the same. This argument assigned to
product variety means that the cost for the production of an item that no one is willing to
buy are the same than for the production of a customized product which satisfies the cus-

tomers’ needs.

Even though it is the task of the management to find this optimal level, it is important that
also other departments like marketing and production are involved in the decision making
process. In case the decision is made by one single department it could happen that it is not
possible to realize and implement the planned variety. For example if the marketing de-
partment decides which degree of variety would suit best for the given market it does not
mean that the production department of the company is able to implement the variety level

suggested by the marketing department.

If the involved parties decide on an amount of variety which does not suit the market, it is
very likely to have the already mentioned negative effect on the competitiveness of the

company, no matter if it is too high or too low. Subsequently the negative effects product
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variety in general can cause will be analyzed in the following in accordance with the positive

effects and the advantages and disadvantages variety is accompanied by.

3.1.5 Positive and negative aspects and effects of product variety

Finally, the section about product variety will be summed up in the following with the posi-
tive and negative aspects and effects of product variety which includes the relationship be-
tween product variety and forecasting and demand. In addition, the impact of product varie-
ty on the company’s performance will be mentioned shortly. The influence of product varie-
ty on sales will only be examined under the approach of possible negative and positive inter-
actions in this part. The controversy about this topic and if the relationship between product

variety and sales does really exist will be discussed in detail at a later stage of the thesis.

Kekre and Srinivasan (1990) stated that companies face a so called dilemma when they deal
with product variety. On the one hand, a higher level of variety increases unit, direct labor
and material costs. Furthermore, it leads to higher complexity in the production processes,
an increase in the number of activities, like for example greater material handling and higher
supervision requirements, to the additional need of resources and reductions of quality and
reliability of the processes. All these aspects together might reduce the performance of the

company and hinder the application of economies of scales (Wan, Evers, and Dresner 2012).

Randall and Ulrich (2001) also point out the negative impact of product variety on costs.
They divide these additional costs into two cost categories, production cost and market me-
diation cost. They state that the relative impact of the variety on the two cost categories
depends on the attributes which are used to create the differentiation. Furthermore, in their
research Randall and Ulrich (2001) introduce the aspect of integration. This means the way
the product variety is integrated into the supply chain. The better the coordination of prod-

uct variety and the supply chain, the higher are the benefits for the company.

On the other hand, it seems to be impossible for companies to survive in the market without
a varying product line. Standardized products and product lines do not satisfy customers
anymore and, in order to be and stay competitive, companies need to offer a certain level of
variety. Furthermore, profitability and market share should also be taken into account.
Product variety has a positive impact on these two characters and in literature it is expected
that this positive impact would be able to overcome the negative implications related to
costs and complexity (Kekre and Srinivasan 1990, Swaminathan and Nitsch 2007, MacDuffie,
Sethuraman, and Fischer 1996).
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One additional positive aspect of product variety beside an increased profitability and a
higher market share is the opportunity to reach heterogeneous consumers and to satisfy a
broader customer base. On the counterpart, a high level of product variety makes it difficult
to forecast the demand and it could lead to mismatches of demand and supply. Supplemen-
tary product variety also raises the difficulty of managing inventory (Wan, Evers, and Dresner
2012).

Gaining additional market share due to a higher level of product variety is a positive effect,
but Wan, Evers, and Dresner (2012) state, based on the research of Schwartz (2000) and
Osnos (1997), that a higher level of product variety does not automatically lead to higher
sales while Ton and Raman (2010) found evidence for the presence of this relationship in
their research. At this stage, the optimal level of product variety and the distinction come

into focus again.

In general, a clear distinction and differentiation between the different variations is neces-
sary. If these aspects are missing, consumers might be confused and overwhelmed and de-
cide not to buy a product of a certain product line at all. It is even predicted in former re-
search that serious problems can arise and the product variety possibly does not show the
expected and anticipated positive effect on the long-term profit. It is very likely that a prod-
uct line with blurring design and no clear distinction even reduces sales (Powers and Steward
2010, Ton and Raman 2010, Wan, Evers, and Dresner 2012).

3.2 Automotive industry

3.2.1 Definition

In order to avoid any confusion or misunderstanding throughout this research, first a clear
and simple definition of the automotive industry is given. According to Rae and Binder
(2013), the automotive industry involves all activities concerning the manufacturing of mo-
tor vehicles, components, engines and bodies. This includes passenger cars and light trucks
such as vans, pickup trucks and SUVs (Sports Utility Vehicle). In this research, the definition is
narrowed down to car- and light truck manufacturers only. In other words, this analysis does
only include non-commercial vehicles. Throughout the literature and the rest of this thesis,
several synonyms are used such as auto industry, automobile industry, car industry and car
manufacturing industry, but all different terms used have the same definition and meaning
as automotive industry. Furthermore, in chapter 5 the automotive industry will be narrowed
down further to the European industry as the European passenger car market will be used as

a base for the analysis.
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3.2.2 History

Many authors like Holweg (2008) always start with Henry Ford and the Model T as an intro-
duction to their literature. It is often said to be the beginning of the automobile industry or
that the roots of the present industry can be found there. This is partially true, but the real
foundation of today’s motorized automobiles can be found a couple of decades before.
Ashamalla, Camp, and Abel (2011) define two eras prior to the initiation of the assembly
lines for the Ford Model T which they define as the ‘establishment era’ (1904-1929). First of
all, they describe the ‘initiation era’ (pre-1888) when the Austrian Siegfried Marcus designed
the first automobile in 1870 which ran on internal liquid fuel. This car was the basis for the
world’s first automobile powered by a gasoline-driven engine with internal combustion, de-
signed by Karl Benz in 1885 (Ashamalla, Camp, and Abel 2011).

However, there were several predecessors in France, Italy and Austria which were construct-
ing and testing vehicles based on a four-stroke gasoline engines. Karl Benz was the first to
claim to have driven a road vehicle propelled by a four-stroke gasoline engine moved under
its own power. Therefore, Benz is seen as the inventor of the automobile powered by an

internal-combustion engine (Eckerman 2001, 31-32).

Two years later, Karl Benz started the commercial production of these cars which is the be-
ginning of the ‘veteran era’ (1888-1903) where there was a lot of competition between
steam, electrical and gas engine vehicles (Ashamalla, Camp, and Abel 2011). At that time, it
was even the electric automobile which was given greater acceptance because it was quiet
and easy to operate. The major disadvantage was the limited battery capacity which turned
out to be the fatal factor for the electric vehicle to lose its competitiveness (Rae and Binder
2013). Gasoline engines appeared to be more durable and were cheaper to produce than
steam engines. Thanks to the contributions of Benz and Ford for improving the engine and
for taking it into the assembly lines, the gasoline engine started to dominate around 1910
(Eckerman 2001, 31, Ashamalla, Camp, and Abel 2011).

A major milestone in the history of the automobile industry is what Ashamalla, Camp, and
Abel (2011) refer to as the ‘establishment era’ (1904-1929). In this era, Henry Ford intro-
duced the assembly line which marks the beginning of the mass production of motorized
vehicles. In 1913, the production time for the Ford Model T was not more than one-and-a-
half hours and at a low unit cost. The success of the Model T and the assembly line was en-
abled by a number of revolutionary processes. First of all, a moving assembly line based on a
conveyor system was installed to assure continuity. Secondly, a combination of precision,
standardization, inter-changeability of components and synchronization of all processes

made the production line a well-oiled machine. Productivity was high because of the break-
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down of labour to single repetitive tasks (Rae and Binder 2013). It was also in this era that
two other big car producers were established. The General Motors Corporation (1908) and
the Chrysler Motor Corporation (1925), together with the Ford Motor Company are still of-
ten recalled as ‘The Big Three’. In the meantime in Europe, other major car firms emerged:
Peugeot, Renault and Citroén in France and Daimler, Benz, Opel and Volkswagen in Germany
(Ashamalla, Camp, and Abel 2011, Fisher, Jain, and Macduffie 1995, Rae and Binder 2013).

As a response to Ford’s dominance with the Ford Model T, Alfred P. Sloan implemented a
repositioning strategy in the General Motors Corporation by establishing a product policy
committee in 1921. This committee developed a range of products with corresponding price
levels in order to differentiate between the GM automobile divisions (Powers and Steward
2010). Ford’s most famous quote “my customers can have any colour they want as long as it
is black” was not applicable anymore for the expanding car market and lost a lot of market
share to GM. In 1923, Sloan became president of GM, took over Ford’s market dominance
and was the unchallenged market leader for the decades to come (Powers and Steward
2010, Rae and Binder 2013). Sloan’s most famous quote “a car for every purse and purpose”
(Maynard 1995, 23) summarizes his strategy: higher product differentiation for higher mar-

ket share.

In the eras to come, the ‘pre-war’ (1930-1948), ‘post-war’ (1949-1970) and the ‘modern era’
(1970-present), the car industry further emerged globally. All brands kept introducing new
variety into the market. American producers focused on technology and low unit costs,
European producers focused on quality and durability and Toyota (Japan) became competi-
tive by their innovative just-in-time and quality management system or the so-called Toyota
Production System (Ashamalla, Camp, and Abel 2011, Ohno 1988, Rae and Binder 2013).

There is a very extensive body of literature regarding the history of the automobile industry
(Eckerman 2001, Shimokawa 1994, Johnson 2005) and related aspects and topics. The his-
tory has been reviewed and discussed briefly with keeping relevance to the subject of this
thesis. Therefore, there are three milestones in history we would like to summarize. First of
all is the initiation of industrialization by Karl Benz in 1888. Secondly, there was the mass
production and assembly line by Henry Ford in 1913, of which many concepts are still used
in the car industry today. Third of all, related to this thesis, the repositioning strategy by Al-
fred Sloan in 1921 was the beginning of product differentiation and market segmentation.
This multi-product strategy and portfolio management laid the foundation for the concept of

product variety in the automotive industry which we know today.
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3.2.3 Present and future

Having a look at some global automotive survey and outlook reports from IMAP (2010), Ralf
Kalmbach et al. (2011), KPMG (2013) and Power (2011), we notice some interesting trends,
facts and evolutions about today’s automotive industry. First of all, despite the financial cri-
sis in 2008, the industry knew two consecutive years of sales records in 2010 and 2011. This
was mainly possible due to overall growth in world economy and the fast growing BRIC-
countries (Brazil, Russia, India and China) which took more than 50% of the overall sales
growth for their account. In the other markets, the U.S. recovered from the drop in sales in
2007-2008 while Europe remained flat and is expected to remain flat and even slightly de-
crease. The BRIC-countries will further expand their markets and there will be a shift in

dominance from the U.S. market to the Asia-Pacific market both in sales and production.

A second important factor for the future of the industry will be technology. IMAP (2010) and
KPMG (2013) both report that, in the future, the main focus will lie on hybrid vehicles and
that this market segment is expected to experience strong growth in the years to come.
However, according to the report of KPMG (2013), it is not clear which electric technology is
going to satisfy the customer demand most by 2025. Different preferences can be found on
a more regional level e.g. in China, they expect battery-powered vehicles to come out on top
whereas other BRIC-countries more believe fuel cell-powered vehicles will attract most cus-
tomer demand. However in general we can say that there is no specific technology which

will attract most customer demand, all technologies or more or less on a same level.

Figure 2: Attraction of customer demand by electric vehicle technology

Electric vehicle technology attracting the most customer demand by 2025

Al respondents Respondents Respondents
from the TRIAD from the BRIC
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Source: KPMG (2013)
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Related to product variety, it is more interesting to see that the respondents of KPMG's sur-
vey don’t see any potential in any of these hybrid technologies for product differentiation.
Because they are not ought to give any competitive advantage, manufacturers are given the
possibility to develop them in joint ventures and share R&D expenditure KPMG (2013). In the
figure below the distribution of differentiation potential for the different components used

in different hybrid technologies are displayed.

Figure 3: Differentiation potential of e-components

E-components with the greatest differentiation potential

125%

B Battery management W Battery cells & packs
B MNone of them B E-motors
B Battery chemistry 0 Power electronics

Source: KPMG (2013)

Although the car industry seems mature and saturated, there are still enough opportunities
for growth and further development. Ralf Kalmbach et al. (2011, 3) even say that “over the
next 15 years, the automotive sector will remain one of the most exciting places to be”. The
reasons for that are five so-called ‘megatrends’: geopolitical change, demographics change,

changing technology, sustainability and the evolution of mobility.

The first of these five trends is the geopolitical change where Asia will continue to grow
stronger, production and sales will shift to the Asian markets and, as a result, 300.000 jobs in
Europe will be at risk. The second trend is the demographic change which means that the
world population is expanding; people are getting older and more and more are living in ur-
ban areas. The third trend is changing technology. Car manufacturers will be offering a wider
range of different engine and drivetrain technologies because there will be a change in the
consumer’s mobility behaviour. This also comes out of the results from KPMG (2013) where
the most important trends in the market are expected to be battery and fuel cell electric
mobility and innovative urban vehicle design concepts. By 2025, electric vehicles will account
for 10% of car sales and hybrid vehicles for 40% (Ralf Kalmbach et al. 2011).

As a fourth trend, Ralf Kalmbach et al. (2011) say that environmental awareness is on the
rise in the global society. This means manufacturers are forced to look for fuel consumption
and technologies reducing emissions. Also in the production processes and the entire supply
chain, the industry will have to learn how to work with closed loops and recycling. The fifth

and last trend is the evolution of mobility. Small and low cost cars will gain more and more
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importance and will meet the demand for basic transportation. Younger people in urban
areas might lose their interest in cars and only see it as a mean of transportation. They no

longer have emotional ties with cars or see it as a status symbol.

Besides these five mega-trends, there are also other interesting changes worth mentioning.
Ralf Kalmbach et al. (2011) say that new business models will rise in the industry and suc-
cessful organizations will undergo structural changes and open up to partnerships. They con-

clude their report with a strong quote which goes as following:

“Over the coming 15 years, the automotive industry will undergo the greatest trans-

formation it has experienced in its history.”

3.2.4 Market situation analysis

In the introduction we already pointed out the importance of the automotive industry. To
better understand the industry and the market in which it is operating, we will give a brief
discussion of its market form and its characteristics. We will first look into some microeco-
nomic theory where different market forms are described and then link it to the topic. In

order to keep relevance, only the market form related to this industry will be discussed.

The most well-known market forms in microeconomic theory are without doubt perfect
competition and the monopoly situation. Perfect competition requires a high amount of
consumers and producers, a given market price, homogeneous products, no entry barriers
etc. Monopoly on the other hand, is the market situation with only one or few players in the
market; the market price is set by the monopolist and there are significant barriers to enter
the industry. It is clear that the automobile manufacturing industry does not fit any of these
two market forms. Therefore, a closer look at forms of imperfect competition such as mo-

nopolistic competition and oligopoly is necessary (Wonnacott and Wonnacott 1986).

In many micro-economic theory literature such as Wonnacott and Wonnacott (1986) and
Glahe and Lee (1989), the car industry is given as an example for the oligopoly market situa-
tion. Oligopoly can be defined as a market form dominated by a few large players which
means that these companies each have a considerable market share and they determine the
prices for the rest of the market. If we look at the auto industry, it is indeed mainly domi-
nated by big players such as Ford, GM, Chrysler, and Toyota but there are also smaller play-
ers like for example Rolls-Royce, Bentley, and Bugatti. The reason that these smaller compa-
nies can exist in this market is because they fill certain segments which are not profitable or
too small for the larger companies. Car manufacturers like Rolls-Royce and Bugatti focus on
high luxury limousines and extreme sport cars. These niches only represent a small percent-

age of the total market and are not seen as a threat or competition for the big players.
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An oligopoly is characterized by two unique features, namely mutual interdependence and
repeated interaction. Mutual interdependence means that the big players in the oligopolistic
market are dependent on each other and that one’s actions immediately affect the other. If
for example GM would decrease its selling price or launch a special promotion campaign for
its product line, this would immediately affect Ford and Chrysler because all three have a
significant market share. This means that GM’s action can lead to an increase of its own
market share, but Ford on the other hand will directly lose market share and will also lower

its prices or take some other action to regain the market share it lost.

The second feature of this market form is the repeated interaction where the big players on
the market anticipate each other’s moves. Companies like Pepsi and Coca-Cola or in this
case, GM, Ford and Chrysler are already competing against each other for almost 100 years.
This means that these companies already have some experience with each other and can
anticipate quite well how the other will react when one company changes its strategy or
lowers its prices. Moreover, in oligopoly, companies will never compete on prices but look
for other ways to gain market share. This is mainly found in terms of advertising but there
are also other ways like hiring larger sales staff or innovation through larger budgets for re-

search and development (Wonnacott and Wonnacott 1986).

Plenty of these examples can be found in the auto industry. Commercials on television and
billboards in traffic promoting cars are omnipresent. Car manufacturers also have always a
competition of bringing newer models on the market with the latest and most modern elec-
tronic components or fuel saving technology. When it comes to R&D, every manufacturer
tries to come with a new futuristic prototype to every car exposition around the world to

show their latest technologies and innovations.

According to Glahe and Lee (1989), oligopolies can be divided into pure oligopolies which
produce homogeneous products and differentiated oligopolies which produce differentiated
products. Examples are copper, steel and aluminium production for the pure oligopolies and
automobiles and electrical appliances are examples for differentiated oligopolies. It is obvi-
ous that e.g. a car from Rolls-Royce and Toyota are differentiated and not homogeneous

products.

A final characteristic for this market are the high entry barriers. It was mentioned earlier that
players in an oligopolistic market will compete on other factors than prices. This non-price
competition often creates barriers to deter entry for new player who want to enter the mar-
ket. For example, Ford and GM spend huge amounts on advertising and, because their brand

is already established on the market for many years, they profit from brand recognition and
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the associations like quality, safety and economy with this brand. In addition, there are also
other entry barriers which are not related to the non-price competition aspect. First of all,
there is the huge amount of investment in fixed assets like production plants and machinery.
Second, there is the large-scale production which is needed to cover these investments and
to achieve scale economies. Furthermore, brands like Ford and GM already have their distri-
bution networks set up and numerous dealerships to sell and promote their cars. In addition
to this, these big players have long-term contracts and very good relationships with their
suppliers which both gain from each other’s success. The last mentioned aspect is not a real
entry barrier, but it is an aspect which gives the already established companies a significant

competitive advantage (Wonnacott and Wonnacott 1986).

Lancaster (1990) states that product variety in a market economy can only persist if at least
one of the following criteria is fulfilled; each consumer seeks variety in his own consumption,
consumers have a need for variety because of different tastes, firms can increase profits by
producing a variety of models or firms can increase profits by differentiating from their com-
petitors. In the differentiated oligopoly, the individual firms can only increase market share
and profit by producing a variety of models and by differentiating their products from those
of their competitors. This is why the concept of product variety is so important in the auto-
motive industry. We will discuss the literature about product variety in the automotive in-

dustry later on in section 3.3 ‘Product variety in the automotive industry’.

3.2.5 Buyer-supplier relationships in the European automotive industry

In the case study in chapter 5 of this thesis, product variety will be approached from both a
consumer’s and supplier’s perspective. Therefore we will review some literature regarding
buyer-supplier relationships in the European automotive industry; in particular, we look at
examples from the U.K., Spanish and Italian industry. Many authors like Dyer (1996), Alaez-
Aller and Longds-Garcia (2010), Zirpoli and Caputo (2002) and Turnbull, Oliver, and Wilkinson
(1992) confirm that Japan always has been a role model and leading example when it comes
to supplier relationships and manufacturing performance with long-term supplier relation-
ships or partnerships and sole-sourcing strategies. The US and European industry were al-
ways lagging behind and both these industries tried to adopt or implement Japanese manu-
facturing techniques like just-in-time and total quality control (Turnbull, Oliver, and
Wilkinson 1992). However, according to Fujimoto (2001) western manufacturers fail to re-
duce the performance gap because they have a fundamental misunderstanding of the Japa-

nese practices and therefore do not manage to implement them correctly and successfully.
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Turnbull, Oliver, and Wilkinson (1992) documented that in the U.K. motor industry, buyer-
supplier relationships are very important as more than 50% of a vehicle’s components are
purchased from a supplier instead of being produced in-house. In the Japanese automotive
industry, this is even up to 70-75%. This means that buyer-supplier relations can have a high
impact on the efficiency and competitiveness of car manufacturers. The traditional supplier
model in the U.K. industry was based on high volume production with low product variety.
Competition between the suppliers was high and price was the only criterion which was im-
portant for the manufacturer. There was no cooperation between the manufacturer and

supplier relating product design and the information flow was limited.

The increasing oil prices and high quality low cost cars from Japan (Toyota, Nissan, and Hon-
da) caused some major changes and shifts in the automotive supply industry. Because com-
petition was higher and raw materials and energy costs were increasing, car manufacturers
started to stress their suppliers by demanding lower prices and using multi-sourcing strate-
gies. This resulted in lower volumes produced by the suppliers, less scale economies and
eventually many suppliers faced bankruptcy. As a consequence of the manufacturer’s domi-
nance over their suppliers, competitiveness did not improve and supply chain performance
in terms of delivery, quality and competitive prices deteriorated. The industry knew a turn-
ing point when it started to implement the Japanese model with just-in-time supply and long
term collaborative contracts. In other words, relationships became partnerships, coopera-
tion regarding scheduling processes increased and suppliers got involved in product design

and research and development (Turnbull, Oliver, and Wilkinson 1992).

Perez and Sanchez (2001) studied the supplier relations in the Spanish automotive industry
and confirm the traditional model of the U.K. automotive industry and its radical changes in
the 1980’s towards lean production and just-in-time delivery. Because of these changes, the
percentage of deliveries from the suppliers to the car manufacturer’s final assembly line is
high and inventory and delivery costs are pushed to the supplier’s side. As a response to this,
many suppliers re-locate closer or next to the assembly plants of the manufacturers. Some

suppliers even had storage facilities by the assembly line of their customers.

Perez and Sanchez (2001) also discuss that there are differences between the buyer-supplier
relationships as some components require more collaboration in production and design or
asset specific investments than other depending on the complexity of the component. Stra-
tegic partnerships can therefore be classified in four different groups varying from very low
to high intensity of the partnership. In the first group of very low intensity, suppliers are se-
lected by price, quality and delivery and there is little or no involvement in design or other

cooperating activities. Car manufacturers have alternative suppliers available and product
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complexity is low. On the other side of the spectrum, the strategic partnership can be high
which means that products are designed jointly by the supplier and customer. In these situa-
tions, investment in research and development is high, deliveries are just-in-time and the
customer does not have any alternative suppliers in the market. There is a high integration
of communication technology and information flow by using intranet and EDI. Asset specific

investments are made and components are often complex (Perez and Sanchez 2001).

Aldez-Aller and Longas-Garcia (2010) also studied the Spanish automotive industry but more
focused their research on buyer-supplier relationships at supplier plant level. They say that
significant cost savings can be made and that supply strategies evolve at this level. One of
their findings was that when comparing the same plants in two periods, the supplier evolved
from a single sourcing strategy in 1996 to a dynamic multi sourcing strategy in 2003 to im-
prove the process of reducing costs. Remarkably, car manufacturers changed from multiple
sourcing strategies to more sole-sourcing strategies and setting up strategic partnerships
while first-tier suppliers tend to do the opposite with the second-tier suppliers (Aldez-Aller
and Longdas-Garcia 2010).

Three shifts in the industry forced car manufacturers to change their supply strategies. First
of all there was increased complexity of components because of technological innovation.
Second, automakers started to realize the presence of mutual dependence with their suppli-
ers and how the traditional supply strategies had negative effects on competitiveness in the
long run, something which was already mentioned by Turnbull, Oliver, and Wilkinson (1992).
The third change was what we know as modularization, sub-assemblies either produced by
suppliers or in-house which are then put into the final assembly line. The literature always
sees the Japanese model as the best practice of how to organize buyer-supplier relation-
ships. However, empirical evidence shows that car manufacturers often apply different sup-
ply strategies according to the type of supplier, specifications of the components and the
conditions of production or market power between the buyer and the supplier (Aldez-Aller
and Longas-Garcia 2010).

There is a high amount of literature which describes the Japanese model as superior for buy-
er-suppliers relationship management. However, we mentioned earlier that many western
manufacturers face a lot of difficulties and challenges to successfully implement this model
(Fujimoto 2001). Zirpoli and Caputo (2002) argue that because of these difficulties, a com-
plete and successful implementation is impossible due to sociologic and cultural factors and
a superior model for buyer-supplier relationship management might not even exist. In this
research, the authors focus on design activities and supplier involvement in the Italian au-

tomotive industry and look at the strategy and supplier relation management of Fiat Auto in
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a case study. Zirpoli and Caputo (2002) conclude that Fiat’s new organization for product
development is different than the dominant Japanese model. First of all, Fiat outsourced a
high amount of its activities, including component design to a selective group of suppliers.
Second, they shifted their supply from component to module supply and outsourced the
assembly of modules to their suppliers. Then Fiat globalized their supply base by engaging a
purchasing joint venture with GM. This joint venture gives Fiat short term benefits in terms
of scale economies in purchasing. In the medium and long term they want to further develop
this joint venture by sharing major components and development of components and plat-

forms.

3.3 Product variety in the automotive industry
In this section, the basic literature about product variety within the automotive industry will
be discussed and the way product variety has been researched in this industry will be exam-

ined.

First of all, we recall the repositioning strategy by Alfred P. Sloan at the General Motors Cor-
poration in 1921. Earlier in the literature review, we pointed out that this strategy was the
beginning of product variety, differentiation and market segmentation in the car industry.
This strategy and its implementation is reviewed by Powers and Steward (2010) in order to
point out the brilliance of this strategy over several decades when GM achieved its greatest
success. They also discuss that the company’s deviation to their original strategy is responsi-

ble for GM’s decline in the marketplace and their eventual bankruptcy in 2009.

The reason for this strategy to be implemented can be found in the structure of GM at that
time. The General Motors Corporation was actually more a group of individual car manufac-
turers which were bought and merged by William Crapo Durant. As a result of this, many of
GM’s products and prices were overlapping. This means that these products where too simi-
lar to each other and were ‘stealing’ market share and revenue from one another, some-
thing which Ramdas (2003) refers to as product cannibalization. It was Sloan’s intention to

create distinct target markets and eliminate these overlapping (Powers and Steward 2010).

The repositioning strategy consisted of two objectives. First of all, GM had to produce car
models in each car segment of the entire market range which were still able to be mass-
produced. This means that one division (e.g. Chevrolet) would produce cars in the low price
segment, another division (e.g. Cadillac) in the high price segment and all other segments in
between so that GM is present in all target markets. Then the second objective was to not
overlap prices between different car brands in order to avoid product cannibalization
(Powers and Steward 2010).
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In the years to come, GM was very successful and became the world’s largest and most prof-
itable corporation. However, as decades passed, GM started to deviate from the original
strategy because of the economic downturn in the 1930s and World War Il. Also component
sharing between car brands and changing price levels over time due to a maturing market
made the differences between the product lines of GM blurry again. By comparing relative
price levels, Powers and Steward (2010) argue that GM was responding to the changing
market situation and different divisions of GM were competing with each other for the same

customers.

We think that the value of this review by Powers and Steward (2010) lays within the fact that
it can learn us some valuable lessons for the rest of the industry. They compare one of GM’s
main competitors, Toyota, and their present strategy with the original strategy of Sloan in
1921. It appears that Toyota is using the same strategy today as Sloan in 1921 but made
some modifications to the modern market situation. Toyota uses three divisions or car
brands (Scion, Toyota and Lexus) where GM used five (Chevrolet, Pontiac, Saturn, Buick and
Cadillac). Second, Toyota also has no or minimum overlap between divisions except for Scion
and the Toyota Yaris as a market response to high fuel prices and the demand for fuel effi-
cient cars. This strategy appeared to be successful for Toyota when they overtook GM as
world’s largest car manufacturer in 2008 (Powers and Steward 2010). Another valuable les-
son for the industry is that the increased component sharing between divisions and the de-
creased distinction between car brands (and as a result of that, overlapping price levels), or
what you also could call ‘over- differentiation’, are at the basis of GM’s downfall in the mar-

ket and bankruptcy in 2009.

Holweg (2008) discusses that product variety and Sloan’s repositioning strategy is one of the
important shifts in the evolution of the competition in the automobile industry. Today, the
industry is marked by four trends i.e. regionalization, segmentation, saturation and overca-
pacity. Holweg (2008) speaks of an implosion of the traditional vehicle segments with many
cross-overs between segments and niche vehicles. Product variety increased significantly
over the last years because of two reasons. The first one is the appearance of new segments
which are created by cross-over models. The second reason is that car model lines are ex-
panding in traditional segments as well. This increase in product variety together with short-
er product life cycles has some severe consequences on the economy of the industry. There

is less volume sold of one particular model which reduces economies of scale.

Moreover, the shorter life cycles give the manufacturer less time to recover from substantial
costs and investments in research and development. As a response to this, car manufactur-

ers increase component and platform sharing and try to utilize this as much as possible.

27



However, this trend imposes a major threat to the future if we recall the history of GM and
Sloan where differences between divisions became blurry because of overlapping price lev-
els and component sharing which finally resulted GM’s downturn and bankruptcy (Powers
and Steward 2010, Holweg 2008).

Scavarda et al. (2009) conducted a product variety multi-market study and a benchmarking
analysis between practical and theoretical findings of a research project of the European
Commission. These findings point out that the product variety in the European automotive
industry exceeds the appropriate level of variety. In this study, product variety is divided into

4 different categories.

The first category of variety is platforms. The number of platforms used by car manufactur-
ers decreased over the last years but the number of car models sharing the same platform
increased. The second product variety category is the model range. New models and a
broader model range are used to enter new market segments and are part of a company’s
positioning strategy. In this category there appear to be some regional differences. Europe
has a higher concentration in the mid-size segment, the USA is more concentrating on higher
segment levels such as SUVs and South-America is more focused on the sub-compact seg-
ment. The third variety category is the variants of a car model. This means that one car
model can have different body types (e.g. sedan, convertible, station wagon) or one model
can have different variants with different engines or cylinder sizes. Finally, the last category
is the factory-fitted options. This category consists of options which are installed at the fac-
tory like ABS, climate control and additional options which are installed at the dealer’s loca-

tion. However, the latter does not influence manufacturing operations.

The study concludes that the automotive industry has several challenges in order to cope
with product variety. Product variety can be different between regions as these markets
have other requirements and consumer preferences. Also there can be another focus on
certain market segments between markets which increases product variety. Another im-
portant conclusion is that product variety can differ according to the perspective or defini-
tion of product variety in the auto industry. For example, according to the variant category,
Europe has the highest level of product variety globally. However, from a platform perspec-
tive, the product variety is much more similar to the variety of other markets (Scavarda et al.
20009).

MacDuffie, Sethuraman, and Fischer (1996) researched product variety in the automotive
industry from a manufacturing and operations management’s perspective. They examined

the effect of product variety on the manufacturing performance in terms of productivity and
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product quality in the assembly line. One of the goals of their research was to look at the
impact of increased product variety on manufacturing performance because an increased
variety results in a more complex production scheduling. Together with other challenges
along the assembly line, a higher product variety should have some negative effects on the
manufacturing performance. However, the results of the research pointed out that these
negative effects are limited or even non-existing. The authors state that the assembly line of
car manufacturers can handle the increased variety because of new technology and lean
manufacturing techniques. This would imply that there is a much lower trade-off point be-
tween costs and product variety and car manufacturers will have higher benefits from an

increase in variety as long as there is enough demand in the market.

Finally, Swaminathan and Nitsch (2007) looked at the sequencing point in automotive as-
sembly. We already mentioned this in 3.1 ‘Product variety’ earlier in this thesis. The automo-
tive industry has to deal with a higher product variety and has to respond quicker to changes
in the market demand. MacDuffie, Sethuraman, and Fischer (1996) said that JIT-systems can
handle the variety but this research shows that when the sequencing point is located at the
supplier, there is minimum flexibility to quickly respond to changes but maximum degree of
variety possible. On the other hand, if the sequencing point is at the final assembly line,

there is high flexibility in the supply chain but it minimizes the variety.

3.4 Relationship between product variety and sales

Like already notified in the part about positive and negative effects and aspects of product
variety, this chapter will focus on the influence that product variety might have on sales. The
literature and previous studies related to this topic can be allocated to two different man-
agement disciplines, marketing and operations management (Wan, Evers, and Dresner
2012). The findings and results of the researches are as two-minded as the management
disciplines the topic refers to. Two extremes are supported by these researchers. On the one
side, the researchers are stating that there is no direct relationship between product variety
and sales and that a high level of variety does not influence sales neither in a positive nor in
a negative way. On the other side, researchers found evidence that sales is actually influ-
enced by the amount of variety offered (Ton and Raman 2010, Wan, Evers, and Dresner
2012, Xia and Rajagopalan 2009, Lancaster 1990, Pil and Holweg 2004, Scavarda, Barbosa,
and Hamacher 2005).

The line between product variety and sales can be drawn in a direct and in an indirect man-

ner. The indirect approach considers the fact that an enhanced level of product variety is

supposed to increase market share, profit and the quality perception (Fisher, Jain, and

Macduffie 1995, Wan, Evers, and Dresner 2012, Scavarda et al. 2010, Ramdas 2003). Ramdas
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(2003) for example related the decisions about creation and implementation of product va-
riety to the long term profit of a company and the better and more careful these decisions
are made, the better the overall outcome for the company. This overall outcome is influ-
enced by revenues and costs. One of the factors impacting the revenue is the sales volume.
In accordance to this interaction, it can be assumed that there is a relationship between
product variety and sales depending on how anticipatory and strategic the decisions related
to product variety are made. Therefore, product variety influences sales as well as the long

term profit either in a positive or negative way.

The same can be deployed for the market share. In this case, it is possible to link the two
aspects indirectly. In literature, it is stated that a broader product selection can raise a com-
pany’s market share (Tang 2006, Wan, Evers, and Dresner 2012) and it can be assumed that
a higher market share also leads to increasing sales. One argument mentioned in marketing
literature that also supports the theory of more variety raising the number of sales is the
expectation that more variety increases the probability that the customer finds what he or
she is looking for and that it enables the company to satisfy a broader and more heteroge-
neous range of customers. Furthermore, it is supposed to attract especially the customers
seeking for variety (Ton and Raman 2010, Wan, Evers, and Dresner 2012, Xia and

Rajagopalan 2009).

Beside the positive aspect and like already stated and explained previously, increasing prod-
uct variety and too much variety also can have a negative influence in general, but also on
sales. Nevertheless, a negative impact is still an impact and would underline the assumption
that these two features are correlated. The aspect of variety confusing the customer was
already stated earlier as well as the effect of blurring design and missing distinctions be-
tween the different options. These three features of variety are expected to have a direct
negative impact on sales and due to that support the assumptions about the presence of the
tie among the two elements (Powers and Steward 2010, Ton and Raman 2010, Wan, Evers,
and Dresner 2012).

Ton and Raman (2010) on the other hand explain from an operations management perspec-
tive how product variety hampers operations in a store and how this hampered operations
indirectly influence and impact sales. The requirements of in-store logistics increase with
rising variety levels and so does the probability of human failure. It is more likely that so
called phantom products appear. Phantom products are products which are present in areas
of the store which are not accessible by the customers (Ton and Raman 2010) and due to

that elusiveness undermine sales.
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In contrast to the possible connections between product variety and sales stated in previous
parts and to their original expectations, Pil and Holweg (2004) as well as Scavarda, Barbosa,
and Hamacher (2005) did not find any evidence for a relationship between product variety
and sales in their research. While Pil and Holweg (2004) examined the European automotive
market Scavarda, Barbosa, and Hamacher (2005) concentrated on the Brazilian market. Both
calculated the correlation between the total number of variations of certain car models of-
fered to the customer and sales per unit for these models in the respective market.
Scavarda, Barbosa, and Hamacher (2005) in edition also measured the correlation for GM,
Ford, VW and Fiat separately. Neither in the Brazilian (0.43) nor in the European market (-
0.23) a correlation between the total variety offered and the sales volume was found. Same
results are valid for the different car brands. They range from -0.13 to 0.73. The only excep-
tion was Ford whose variations offered correlated with the company’s sales in the Brazilian
market with a coefficient of 0.94 (Scavarda, Barbosa, and Hamacher 2005, Pil and Holweg
2004).
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4 Methodology

This chapter comprises the theory about research methods applied in this thesis. It includes
the research design and the framework of the used analytical techniques and tools as well as
all aspects related to the data classification. Furthermore, it will be shortly explained which

criteria have been considered while deciding on the car brands for the analysis.

4.1 Research design

Three key decisions have to be made when starting a research. It needs to be decided on the
research design, the method and the strategy. Even though research design and method
seem to be the same, they are not. In order to clarify the difference between these two

terms they will be shortly defined.

Research design on the one hand is the framework that needs to be provided for collecting
and analyzing the data. The research design chosen gives an indication of the prioritization
of certain dimensions within the research process (Bryman and Bell 2011, 40). The research
method on the other hand is the technique that is applied for the data collection (Bryman
and Bell 2011, 41).

The research strategy is stated to be the “general orientation to the conduct of business re-
search (Bryman and Bell 2011, 26)”. The research strategy can either be quantitative or qual-
itative. While the quantitative research strategy focuses on the quantification of data in the
working process and on testing the theory, the qualitative strategy emphasizes words. That
means it is mainly based on the generation of theory and on the individual interpretation of
circumstances (Bryman and Bell 2011, 26-27). This research includes characteristics of both
strategies, whereby it is not possible to make a clear distinction and to state which strategy
is more suitable for the purposes of this research. Elements of both strategies will be ap-

plied.

The options of choosing the appropriate research design form are broader than those for the
strategy. Several different types of research design are introduced and explained in litera-
ture (Bryman and Bell 2011, 45 ff.). In this thesis the case study will be applied as research
design. “The basic case study entails the detailed and intensive analysis of a single case
(Bryman and Bell 2011, 59)” and it focuses “on a bounded situation or system, an entity with
a purpose and functioning part (Bryman and Bell 2011, 60)”. The so called system which this

paper will focus on is presented by the European passenger car market.

The European passenger car market as well as product variety are topics which can be char-
acterized by a high level of complexity and always have to be analyzed in their current envi-

ronment and situation. According to literature, a case study is able to fulfill these require-
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ments on basis of its possibilities to analyze complex and present phenomena in detail and in
their real-life context (Baxter and Jack 2008, Yin 2009, 18). This fact of fulfilling the require-

ments is one reason why the case study is the appropriate research design method for this

paper.

Yin (2009, 4) stated that the case study is suitable if the research questions are formulated
to explain current situations. This underlines the appropriateness of a case study for this
research process due to the approaches to examine the current situation of product variety
in the European passenger car market from the two different perspectives and to investigate

the relationship between product variety and sales within the market.

Furthermore, this research design is supposed to cope with situations in which not only data
points are of interest, but also other, not necessarily measurable, variables (i.e. customer
perception) (Yin 2009, 18). Of course elements such as and sales volume of the European
passenger car market can be measured, but other aspects related to the market and to
product variety are not expressible with numbers. These arguments likewise emphasize the

usage of this type of research design.

Besides the above cited arguments for using this research design, also two additional charac-
teristics of a case study can be related to the purposes of this research. One of these charac-
teristics is the fact that a case study relies on multiple sources of evidence (Yin 2009, 42).
Secondly, in the course of a case study it is possible to use qualitative as well as quantitative
data (Gillham 2010, 80). Both of the just mentioned characteristics will be deployed in the
course of this research. Multiple sources will be applied and the used data will be of both

kinds, qualitative and quantitative.

The research design needs to be further differentiated by the kind of the case study that will
be taken as the basis for the research process. In literature, several variations of case studies
are presented while different authors have developed different terms and definitions of case
study types (Baxter and Jack 2008). Appropriate for this thesis is the so called explorative
case study. The explorative case study is supposed to be used for the exploration of “situa-
tions in which the intervention being evaluated has no clear, single set of outcomes (Baxter
and Jack 2008).” Yin (2009, 20) further explains that an explorative case study is supposed to

enlighten this kind of situations.

33



4.2 Analysis: strategy, tools and levels

“Analysis is a matter of giving meaning to first impressions as well as to final compilations.
Analysis essentially means taking something apart (Stake 1995, 71).” The analysis forms the
second part of the methodology and covers the theory about what kind of analyzing tech-
niques and tools will be used for the research process. First, the analyzing strategy based on
the research design will be introduced and explained. The second part contains the tools
which will be used for analyzing the situation, system and the data. A main element within
these tools will be the SWOT analysis. In addition, simple statistics will be applied as analyz-
ing tools. Subsequently, the two levels of analysis which are appropriate for this paper will

be presented.

4.2.1 Analyzing strategy

The definition of a clear and purposeful analyzing strategy for this research basing upon the
literature is not easy due to the fact that parts of both quantitative and qualitative strategies
will be deployed. It will be necessary to combine and modify the strategies introduced in

literature and to adjust them to the requirements of this thesis.

Stake (1995, 74) stated that for the qualitative approach the two analyzing strategies “direct
interpretation” and “categorical aggregation” are appropriate. These strategies are similar to
those introduced by Bryman and Bell (2011, 574), “analytic induction” and “grounded theo-
ry” whereby one partial result of the strategy “grounded theory” is a categorization struc-
ture which can be used for sorting the data in any kind or manner depending on the certain
case (Bryman and Bell 2011, 578, Hartley 2004, 329). While the previous mentioned authors
cite that categorization is a strategic element which can be applied for analyzing qualitative

data, Gillham (2010, 85) suggests that it also can be used for quantitative data.

In this thesis, the strategy of categorization will play a key role and will not be handled as a
part of the grounded theory. Based on the explanation of Hartley (2004, 329) that “the data
maybe organized around certain topics, key themes or central questions”, the approach of
categorization will be used for more than one occasion. In the course of this paper, the cate-
gories will be called perspectives and these perspectives will form the basis for the analyses
which will be executed with the help of the analyzing tools described in the next part. In ad-
dition to the categorization, also the strategy of direct interpretation will be applied. This
strategy will be used for the qualitative part of the data and the tool for the execution of this

strategy will be the SWOT analysis.
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4.2.2 Analyzing tools

The choice of the appropriate analyzing tool is highly dependent on the kind of data that is
supposed to be analyzed. Tools for qualitative data often differ from tools for quantitative
data. In this case, the SWOT analysis will be applied in order to examine the automotive in-
dustry and especially the European automotive industry to get a better overview of the abili-
ties of this industry and to clarify the picture of the European passenger car market. The
theoretical background for a SWOT analysis will be presented in the following and, subse-

guently, the remaining tools will be shortly introduced.
SWOT analysis

SWOT analysis is first described by Learned et al. (1965) but Helms and Nixon (2010) discuss
that the origin of the term ‘SWOT’ is unknown and that several other references in the liter-
ature credit different authors for the SWOT concept. For more information about the history

of SWOT, we refer to Helms and Nixon (2010) and their suggested literature.

The objective of a SWOT analysis is to identify strengths and weaknesses of an organization
together with threats and opportunities in its environment. Strength and weaknesses are
internal aspects such as personnel, facilities, location and production. On the other hand,
threats and opportunities are more seen as external factors such as political, economic, so-
cial, technological and competitive environment (Dyson 2004). A SWOT analysis is used by
many practitioners and researchers in the field of marketing and strategic management. It is
a very simple tool which can quickly give an overview of an organization’s situation from
different points of view. The analysis can be the starting point for strategic planning and it
facilitates complex decision making problems (Helms and Nixon 2010). Referring to multiple
authors in the literature, Dyson (2004) and Helms and Nixon (2010) confirm that the SWOT

tool is well-established and respected in strategic planning.

Helms and Nixon (2010) reviewed the SWOT analysis by analyzing all literature from the
ABInform Global database which had SWOT as a key index and search word. They found out
that SWOT analysis is applied to organizations but it is extended to individuals, countries and
industries. However, the authors state that, as a result of the popularity of SWOT, the
framework became vague, oversimplified and limited. One of these limitations is that the
SWOT analysis does not give a context for strategy optimization. This means that the result
of the analysis does not give any strategy to implement but just gives a simplification of a
complex business situation. Despite the downsides and limitations, most analysts still prefer
the SWOT analysis as a start for the strategy planning process. One of the reasons for the

weaknesses of the SWOT analysis is that it only gives an overview of one moment in time
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while most business environments are constantly changing (Helms and Nixon 2010). For the
case study in our thesis, it is the intention to give a snapshot or overview of the current in-

dustry so therefore the SWOT analysis is sufficient.
Method for car brands segmentation

The selection of the car brands which will be used for the analyses in chapter 5 will be based
on the brands included in the European car market statistics (2001-2011). This is done in
order to ensure the availability of data for the selected brands. Due to this availability all
brands with incomplete data need to be excluded right from the beginning. This means that
some information is left out for these brands and/or not recorded for the whole time period
of 2001-2011.

The remaining brands which fulfill the requirement of complete data will then be sorted by
the average price in 2011. Based on this result, they will be sorted into the four segments
premium, middle class, economy, and low price segment. This segmentation is considered
due to the expectation that the levels of variety and developments over time are different
between the different price segments of passenger cars. It is for example assumed that the
variety in the low price segment is on a lower level, because the production process in the
lower price segment needs to benefit more from economies of scale in order to be cost-

covering than cars which are more expensive.

It is necessary to use this new kind of segmentation because the existing segmentation of
cars is mainly based on the size or the kind of a car model (series) and does not include the
complete brand. For example, car rental companies divide their cars by size, number of
doors and technical aspects. This kind of deviation is for the purposes on a too detailed level

and not executable and manageable on basis of the available data.

In the end of the segmentation process, the market share of the brands in each segment will
be cumulated. This is necessary in order to see if the selected brands represent a large share
of the market and for the evaluation of the analyses, the result of a segment with a higher

market share also needs to be weighted higher.
Simple statistics

Yin (2009, 144) introduces time series analysis as a possible analyzing technique and differ-
entiates between simple and complex time series. In this thesis, the basic idea and design of
a simple time series analysis will be used as an analyzing tool. Quantitative data series will be

examined and compared over time and displayed in timeline graphs. This tool enables
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among others the comparison of the development of a certain factor, characteristic or data

within a certain category over time and between different car brands.

Gillham (2010, 80) divides statistics into two kinds, descriptive and inferential statistics, and
argues that both of them can be used for analyzing quantitative data within a case study.
The choice depends on the desired outcome. Descriptive statistics offer the possibility of
summarizing quantitative data, like for example by displaying averages, totals or ranges of a
certain dataset. Inferential statistics on the other hand enable to draw conclusions about
correlations, evolutions or trends within the dataset and to compare different datasets

based on these conclusions. Both statistics will be deployed in this research.

Due to the appearance of the available data and the structure of the datasets, it is not possi-
ble to apply more advanced analyzing techniques or tools. The number of observations and
amount of data is not sufficient for running regression analysis or to use the demand func-
tion for any of the three parts concerning the analysis of product variety in the European
automotive industry. Furthermore, the data concerning the third part of quantitative analy-
sis does not enable analyses comprising the factor time. The data will be described in part
1.3.1 and this description will clarify why only the described simple statistics can be used for

the analyses in this paper.

4.2.3 Level of analysis

In literature, four different types of possible level of analysis are presented which are indi-
viduals, groups, organizations and societies (Bryman and Bell 2011, 67). In this thesis two
different levels of analysis will be applied. For the first described analyzing tool, the SWOT
analysis, the automotive industry or the market respectively will be used as the basis for the
analysis. This level suits best into the category “societies” due to the description of the cate-
gory given by Bryman and Bell (2011, 67) that this analysis considers aspects such as politics,

environment and economy.

The three remaining parts of the case study will be analyzed by using simple statistics and
the appropriate level of analysis is the brand level. This means the different car brands are
the basis for the executed analyses. The brands can be related to the category “groups”

which considers research based on certain types of grouping (Bryman and Bell 2011, 67)

This section explained how the data will be analyzed and which strategies, methods, tools
and levels of analysis are the most appropriate ones for this process. Subsequently, it will be
described in detail what kind of data will be examined. Furthermore the data sources will be

shortly presented and some general characteristics of the data will be given.
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4.3 Data

In general, the data is divided into two categories, namely primary and secondary data. Pri-
mary data is gathered and compiled by the authors themselves, they are actively involved
while secondary data already exists before the actual study starts and the authors were not
in the collection process. Beside this distinction into primary and secondary data which is
valid for quantitative and qualitative data, the data can be further differentiated by its
source. The data source can either be external or internal (Bryman and Bell 2011). Within
this thesis mainly external secondary data will be used. More information about the data

and the sources will be given in the following parts.

4.3.1 Collection, description and sources

The first part of the data is mainly qualitative data and is designated to the SWOT analysis.
The necessary information can be found in outlooks and reports about the automotive in-
dustry and are provided by several different institutions and companies. The most important

documents and sources will be briefly introduced in the following.

e European Competitiveness Report 2004: This report gives a comprehensive overview
of the impact of governmental decisions on different areas. In addition, an analysis of
the competitiveness, challenges and future strategies of the European automotive
industry is given. It is published and provided by the European Commission.

e Trends and drivers of change in the European automotive industry: Mapping report
2004: This report published by the European Monitoring Center of Change (EMCC)
presents strengths, weaknesses, drivers of change and trends in the European auto-
motive industry.

e Automotive and Components Global Report 2010: This report considers different
topics of the industry but focuses mainly on the aspects related to mergers and ac-

quisition due to the business field the publishing company, IMAP, is situated in.

Further data is provided amongst others by the European automobile manufacturers’ asso-

ciation (ACEA) and the American auto council (AAPC).

Collecting quantitative data about the automotive industry and single brands within the in-
dustry appeared more difficult than expected. The brands within the industry do not use the
same reporting system and it was often not possible to find the same information for several
brands. Furthermore, the data and information were often consolidated on a group level
and not available for each brand separately. In addition, the information was mainly given
on a global basis and not for single markets or regions. Besides the missing information, it

was not manageable to count the car models manually on the desired level due to differ-
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ences in model presentation by the company and ambiguity about the definition of a model
and its level of detail. Especially for the previous, the sources for model counting were rare
or not existing. In theory it would be possible to collect this data if one would contact all the
car manufacturers to get internal company information, however this was not possible in the
setting of this thesis in terms of time and resources. Due to these difficulties it was decided

to use car model series as the basis for variety in the automotive industry.

Three different datasets will be used for the analyses in this thesis. These datasets are listed

and described in the following.
Teoalida car database

Teoalida is an independent business offering several services such as designing and architec-
ture services and also provides customized data about the automotive industry. The car da-
tabase provides a comprehensive overview of the global development of car model series
for all important brands. It is based on the German magazine “Autokatalog (Car Catalogue)”
which is published once a year by Motor Presse Stuttgart. The characteristics of the overview

are mentioned in the following:

e sorted by region and brand in alphabetical order,

e gives information about when a certain brand introduced a new series (model),

e provides knowledge about how long this series was available in the market (not in-
cluding second hand market),

e states to which segment each series belongs,

e the expirations regarding the models shortly after World War Il, the confusion within
the data for the North American market regarding model, production and launching
years and the fact that for the Japanese brands only the models offered in Europe are
displayed do not impact the purposes the data will be used for in this paper (Teoalida
2013).

European vehicle market statistics

The European vehicle market statistics is published by the International Council on Clean
Transportation (ICCT). The ICCT is a nonprofit organization which does research and analyses
in the field of environmental regulators (ICCT 2013). The ICCT publishes the European vehicle
market statistics already for a couple of years. The latest release published in 2012 will be
used for the analyses in this paper. The statistics is structured as described in the following

and provides the listed information:
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e market data about passenger cars and light vehicles in the European market in the
period from 2001 to 2011,

e measurements for the biggest countries within the EU27 according to the number of
car sales/registrations as well as for the car brands based on their market share in
the market of the EU27 countries,

e data related to issues such as sales/ registrations, car configurations, different kinds
of emissions, and fuel consumption for the mentioned countries and brands on aver-
age,

e not all measures are complete for all brands and not all brands are present in each
year (ICCT 2012).

European supplier database

The European supplier database is provided by IHS SupplierBusiness. IHS SupplierBusiness is
a practice within IHS Automotive which itself is a part of IHS. IHS is a company located in the
US collecting, providing and selling information about market and economic developments,
structures and situations to its customers. IHS SupplierBusiness deals with information about
the global automotive supplier base (IHS 2013b, a). More information about the database is

given in the following overview:

e the dataset contains information about which suppliers deliver which components to
which car manufacturers in the European automotive industry,

e the file consists of over 98,000 rows of data,

e in total 48 brands with cars launched between 1989 and 2013are considered,

e information provided within one row are the component, the related component
group and area, the supplied car manufacturer as well as the car model and the
launching year just to mention the most important,

e the data is not complete for all of the brands and also not for all models.

All these datasets have in common that they need to meet certain criteria. The most im-
portant criteria that these data should fulfill in order to be suitable for research purposes

will be introduced and explained in the subsequent and last part of this chapter.

4.3.2 Reliability and validity

Reliability and validity of data is important in the same manner for quantitative as it is for
qualitative research, even though it is sometimes just stated in coherence with quantitative
research. Both research strategies require the reassurance of a certain quality level of data

in order to get reliable and consistent results (Bryman and Bell 2011, 394). Furthermore reli-

40



ability and validity are supposed to judge about the objectivity and credibility of the research
(Perakyla 2004, 283).

Validity

Bryman and Bell (2011, 159) state that “validity refers to the issue of whether or not an indi-
cator (or set of indicators) that is devised to gauge the concept really measures that con-
cept.” In literature, validity is divided into the three sub-groups, internal, construct, and ex-
ternal validity (Gibbert, Ruigrok, and Wicki 2008, Yin 2009).

Internal validity concerns the causal relationship between variables and the solidity of the
relationship. It needs to be assured that the research conclusion regarding this relationship
is powerful and compelling. Construct validity is also called measurement validity and deals
with the quality of the measurements executed. The validity refers to the degree to which
the measures are able to accurately observe reality and whether the “study investigates
what it claims to investigate (Gibbert, Ruigrok, and Wicki 2008)”. The third sub-group, exter-
nal validity, relates to the aspect if it is possible to generalize the results of a certain research
study and if the results can be applied for explaining for example similar markets, behaviors
or developments (Bryman and Bell 2011, 42-43, Gibbert, Ruigrok, and Wicki 2008).

Reliability

Reliability refers to the circumstance that if the research would be conducted in exactly the
same way it would give the same result. This is especially a concern for the data collection
process. It needs to be clear and transparent where the data comes from and which steps

were taken to get the data, respectively (Gibbert, Ruigrok, and Wicki 2008, Yin 2009).
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5 Results: Product variety in the European passenger car market

In this case study we will perform the different analyses and answer the research questions
presented in chapter 2 earlier in this thesis. First, research question 1 will be answered by
executing a SWOT analysis of the automotive industry. Then we present our own adjusted
definition of product variety based on theory which we discussed in the literature review.
After this, we explain how we segmented the market to facilitate the analyses. This is im-
portant because the definition as well as the segmentation will be applied for three of the

four parts of the case study.

The first of these three parts considers product variety in the European automotive industry
from a consumer’s perspective and is supposed to answer research question 2. Afterwards
we look at product variety from a supplier’s perspective with supplier data and answer re-
search question 3. The last part will then examine the interaction of product variety and
sales according to research question 4. The case study will be finalized by a summary of all

findings and results which will be discussed in the following chapter.

5.1 SWOT analysis: Automotive industry

The SWOT analysis consists of two parts. For each of the factors strengths, weaknesses, op-
portunities and threats, we briefly discuss the car industry on a global level and then we
specify it down to the European automotive industry as this is the focal level of analysis in

this case study.

Strengths: One of the main strengths of the automotive industry is that it is already over 100
years old and thus a long-lasting industry. More particular, this means that the industry has a
rich history and knowledge base and that the biggest players like Ford, GM, and Toyota are
very well established companies already for several decades. Because of this establishment,
the industry was able to gather capital over the years to invest in research and development
which enabled them to use cutting-edge technology in their products and in their manufac-
turing processes. This resulted in a high product variety and scale economies achieved by
mass production (ACEA 2012, AAPC 2012).

One of the main strengths of the European automotive industry is its home market. It is the
largest single market for passenger cars and the second largest for commercial vehicles. Next
to that, consumers are very demanding and loyal which pushes the industry for innovation
and their feedback has positive effects on product quality. Expenditures in research and de-
velopment are very high and as a result of this, the European car industry has a strong lead
for innovation, well-engineered products and future automotive technologies
(EuropeanCommision 2004, EMCC 2004).
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Furthermore, European car brands like BMW, Mercedes and Audi are global leader in the
premium and high performance car segments which are highly profitable. Two additional
strengths from the European industry are the presence of a modular value chain and quali-
fied labour. This value chain enables flexibility and risk sharing because of system standardi-
zation and quality control. A qualified labour force in a labour intensive industry is necessary
to produce highly complex quality products and requires a lot of know-how and flexibility. As
a part of the value chain, Europe also has its infrastructure and road transportation as a
strong component for all industries, thus also the automotive industry. Another strength is
that the European automotive industry is present in all world markets and with strong pres-
ence in all the emerging markets like the BRIC-countries. For example, in China, the automo-
tive industry is expected to become the largest and most powerful industry in the next two
decades. All European car manufacturers, such as the Volkswagen Group already established
different assembly and production plants there. Finally, the industry in Europe can rely on a
strong and independent supply base which forms the foundation of the industry
(EuropeanCommision 2004, EMCC 2004).

Weaknesses: The main weakness of the auto industry is its financial strength. Especially due
to the financial crisis in 2007-2008, the car industry suffered and lost huge amounts of capi-
tal. Even two out of three of the biggest players in the industry applied for bankruptcy but
got support from the American government. Five years later, many car manufacturers are
still in the recovering process and try to overcome it by a lot of restructuring and cost-
cutting. This mainly takes place at the cost of the personnel which also affects the personnel
and the operations of the suppliers. As one result of the cost-cutting, thousands and thou-
sands of people have lost their jobs in the car industry. This is not well accepted by the un-
ions and in the society in general and as a consequence these car manufacturers faced a

huge loss of brand image and negative bad reputation (Bailey et al. 2012).

The highly qualified personnel in Europe is seen as a strength but it also knows a downside.
Labour costs are high and the labour market is strictly regulated which results in low flexibil-
ity. Other production locations in the world are training and educating their work forces
which makes that Europe is losing its competitive position. When it comes to productivity,
the European industry is still lagging behind the US and Japanese market. Despite its techno-
logical advantages, Europe was never leading in areas such as new manufacturing methods
and lean manufacturing compared to e.g. Japan. Although the European automotive market
is said to be strong, growth in this market is almost zero for several years especially com-
pared to markets such as Asia and South America which are emerging. Also compared to the

US market, the EU markets show less positive sales trends. One of the problems is also that
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the European market is fragmented because of different taxation and regulations between
the member states of the European Union. Another weakness of the industry is that there is
a certain political influence on decisions regarding the value chain. For example, the Euro-
pean Union has many famous production sites which are difficult to give up for more mod-
ern and efficient facilities because of social anxiety and uproar (EuropeanCommision 2004,
EMCC 2004).

Opportunities: Despite of the financial crisis, which affected many of the major car manufac-
turers, there are still some opportunities globally and also towards the future of the indus-
try. First of all, markets in regions such as Asia (especially China, India, and Thailand), Latin-
America, Eastern-Europe and other developing countries experienced consecutive growth
for several years in a row. This means that the selling market is still not saturated and these
regions also give opportunities for car manufacturing as the wages are still very low but
knowledge and expertise are increasing. If we look at the future of the industry, car manu-
facturers expect significant growth in the segment of hybrid vehicles. This means there is a
big opportunity in research and development to further improve/optimize the production
and performance of hybrid cars (IMAP 2010).

The opportunities for the European automotive industry are similar to those of the global
industry. European manufacturers have a strong position in the world markets and a strong
presence in the emerging markets. They have the know-how in entering and servicing new
markets which gives them a competitive advantage. Not only car manufacturers, but also its
supply industry is attracted by the emerging markets like China. Europe also has other op-
portunities when it comes to know-how. In the future, they can export high value services
like design, engineering and re-cycling expertise. They also have the potential in being a
market leader in new vehicle and traffic management technologies. This may be driven by
new cooperative ventures for innovation and economies of scale. Furthermore, the Euro-
pean automotive industry can create opportunities by more working closely together with
the supply industry and the retail sector by developing a customer-oriented retail system

linked to the upstream component supply (EuropeanCommision 2004, EMCC 2004).

Threats: The biggest threat of the auto industry today is that it is still highly dependent on
fossil fuels to service their products. A vast majority of the cars produced are still driven by
diesel or petrol engines which make them useless if the fuel would become unavailable or
too expensive for the customers. Qil prices set several new records in the last years but it is
very unclear if or how fast crude oil reserves or running empty. This threat can at the same

time be seen as an opportunity to invest more in alternative engine technologies like bio-
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fuels, electro-engines and hybrid technologies (Porter 2005, Campbell and Laherrére 1998,
Rushton 2012).

One of the threats for automotive industry in Europe is that some companies are financially
weakened and are losing market share. This makes them vulnerable for take-overs which
could threaten the technology lead the European industry currently has. We already men-
tioned this as one of the weaknesses but also the regulation and political influence can both
be seen as a weakness and a threat for the future because both factors affect the flexibility
in the supply chain. Also innovation, which is seen as Europe’s strength is threatened by se-
vere competition from Japanese automotive manufacturers. Another threat can be found on
a macroeconomic level. Economic growth in Europe is on a downturn at the moment which
also affects the demand for automotive products. If this downturn would be prolonged, it
could threaten the global competitiveness of the industry. As a result of lower demand in
saturated markets and emerging markets rapidly increasing their capacity, over-capacity is
being created worldwide which will stimulate price competition. This would be positive for
consumers because they will get lower prices but European manufacturers are not well
equipped for a price competition in segments like the middle class car segment. It also will
be more difficult to recover the high labour and research and development costs
(EuropeanCommision 2004, EMCC 2004).

A SWOT analysis for the global and European automotive industry could endlessly be elabo-
rated but in the course of this paper we will not go further into detail. We pointed out and
discussed the most important strengths, weaknesses, opportunities and threats and for a
more detailed analysis we refer to the European competitiveness report from the European
Commission (2004) and the mapping report of the trends and drivers of change in the Euro-

pean automotive industry of the EMCC or European Monitoring Centre on Change (2004).
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Summary

In the table below we summarize the most important factors of the above executed SWOT

analysis according to internal and external factors.

Table 1: Overview SWOT analysis automotive industry

Internal External ‘

Strengths Opportunities ‘

Emerging markets (Asia, East-Europe, Latin-
Strong, well-established brands g ¢ ( .
America

Large home market Traffic management technologies

Strong presence in emerging markets (BRIC)

High qualified labour
Weaknesses Threats

Financial strength Dependence on fossil fuels
Strictly regulated market Vulnerable for take-overs

Flat sales trends Other markets improved innovation

Political influence Overcapacity
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5.2 Definition and perspectives of product variety in the automotive industry

In this segment the definition of product variety will be adjusted to the purposes of this pa-
per. That means that the definition and specifications of product variety introduced in the
literature review will build the main frame for this definition. This frame will be extended by
the requirements of the later coming analyses. These requirements result from the special

characteristics and features of the automotive industry and the passenger car market.

One of these special features of the automotive industry is the relatively high level of variety
especially in the European market in accordance with a high level of customization. Often
customers cannot only choose a model in addition they have several model variants and
options, like for example color, engine size, and interior design, to decide about. Two other
aspects are how the brands define their variety themselves and how they try to differentiate

themselves from their competitors.

Like just stated there is no common rule which is applied by the manufacturers to define
variety and furthermore several tiers of variety can be found in the industry. Tiers of variety
mean in this case the depth and the level of detail used. Referring to the definition of variety
stated in the literature that variety is the number of products or options of a product that a
single company or brand offers to the customers and combining this definition with the tiers
of variety several options and interpretations are possible. In this case the number of prod-
ucts or options is dependent on the certain tier of variety chosen. In the car industry that can
either be the number of series, models or variations offered whereby the variations have the

highest level of detail.

In this paper the number of car model series offered by each brand will be taken as the tier
of variety. The other two options would be too detailed and partly not countable or measur-
able without internal company information. In order to avoid any misunderstanding of the
term and the use of the expression car model series will be shortly explained. A car model
series is also called vehicle line and consists of one car model which is offered in different
variations of body work (Hittenrauch and Baum 2008, 119). One example is the A4 line of
Audi. This line is available as standard A4 Limousine, Avant, all-road Quattro, A4L (only in
China), S4 Limousine, S4 Avant and RS4 Avant (VW 2012). A car model series can often be
allocated to a certain segment like for example the Audi A4 to the segment of medium size

cars.
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After this short explanation of car model series the considerations regarding product variety
in the automotive industry will be continued. For the analyses and purposes of this thesis the
static variety will be used. That means according to the explanations given in the literature
review that the frequency of introducing new or modified products to the market is not tak-
en into consideration. The variety will simply be based on the static number of car model

series per brand per year.

Following these just mentioned explanations static variety consists of two parts, internal and
external variety. In this paper these two parts are represented by the suppliers’ and the con-
sumers’ perspective. While the suppliers’ perspective represents the internal view on variety
the consumers’ perspective embodies the variety that is perceivable, visible or experiential
by the customers.

In this paper the consumers’ perspective is further divided into three sub-categories which
refer to the approach of Ramdas (2003) regarding dimensions of variety in the context of
variety creation. There it was stated that variety can be based on the physical form of a
product or the product function and that variety of products occurs due to different charac-
teristics and appearances of certain product attributes. For the automotive industry these
attributes will be grouped in this paper into three categories or more precisely in the follow-
ing three perspectives which were already shortly mentioned and explained in the course of

the presentation of the research questions:

e Design: comprises everything related to the outer appearance of a car, attributes
which are recognizable without driving the car, for example size, shape, and color.

e Technical specifications: like already indicated by the term itself this perspective

deals with all technical attributes and measures which are present in a modern pas-
senger car. Components belonging to this perspective are for example engine type
and gearing system.

e Performance: refers to attributes which are related to the actual performance of the
car while it is running and includes factors like top speed, consumption and emission

rates, and frequency of repair.

The compound of perspectives of product variety in the automotive industry which were
explained in the segments above is graphically summarized and displayed in the following

figure:
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Figure 4: Product variety in the automotive industry
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Source: own illustration

Based on this summarizing figure and the above mentioned facts, figures and characteristics
of product variety in the automotive industry the following definition has been developed

for this thesis:

The overall product variety in the automotive industry is the sum of the variety of the two
perspectives of suppliers and consumers. The suppliers’ perspective includes the variety re-
sulting from the allocation of suppliers to brands and the share of common suppliers be-
tween the brands. The consumers’ perspective on the other hand is based on the design,
technical specification and performance perspective which comprise and group the variety

of the different attributes and components of a car.

5.3 Car brand segmentation

In this part it will be shortly explained how the brands taken for the subsequently following
analyses were chosen and which brands were assorted to which market segment. As de-
scribed in the methodology, the brands were sorted by their average price in 2011 and di-
vided into the four segments, premium, middle class, economy, and low price. These prices
were taken from the European car market statistics. In total 21 brands are included in the

statistics.

Chevrolet, Dacia, Suzuki, and Vauxhall had to be excluded right away due to incomplete da-
ta. The remaining 17 brands could be assorted to the four segments. The grouping of the
single brands on basis of the price was quite obvious only two difficulties appeared. The first
one was related to Volkswagen (VW) and the question into which group the brand should be
put either the premium or the middle class segment. It was clear that this brand could not
left out of the analyses due to its position as market leader in Europe with a market share of
12%. It was decided to put VW into the middle class segment based on the gap in average
price between VW and the average price of all brands in the two possible segments. In this
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case the gap between VW and the middle class segment (4,462 €) was smaller compared

with the one to the premium segment (13,643 €).

The second problem was related to the middle class segment. After assorting VW into this
segment it included a total of five brands, VW, Nissan, Opel, Peugeot, and Ford, while all
other segment consisted of four brands. Here the decision was made on basis of the market

share. Nissan was excluded due to the lowest market share within the segment of 3%.

The following table gives an overview of the chosen brands including their average price in
2011 and market share of the same year. Also visible in the table is the cumulated market
share of each segment which will be needed for the evaluation of the results of the analyses

later on. The brands in the table account in total for 83% of the whole market.

Table 2: Car brand segmentation

Average Market
Car Brand .
Price 2011 Share

5 . Mercedes-Benz 41,923 € 4%

SR svw 41,195 € 5%
segment PR 37379 € 2%

olvo ’

(16 %) 2

Audi 36,899 € 5%

e VW 25706 € 12 %

S opel 21,361 € 6%
Segment 5

(33 %) Peugeot 21,145 € 7%

Ford 21,061 € 8%

. Citroén 20,695 € 6%

COMOMY A 20,370 € 4%

Segment Skod 20,313 € 4%

oda ,

(22 %) 2

Renault 20,041 € 8%

o Seat 19,690 € 2%

owrrice  Hvm 18,900 € 2%

PEEMENTE Ep—— 17,848 € 3%

(12 %) yundai , A

Fiat 15,145 € 5%

Source: own illustration based on ICCT (2012)
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5.4 Product variety from the consumers’ perspective

In this part the research questions related to the consumer’s perspective of variety will be
answered. This will be done by answering the sub-questions first in order to enable a final
conclusion for question 2. The structure of the sub-questions is in accordance to the three
perspectives of product variety, design, technical and performance perspective, which were
defined in chapter 5.2. Furthermore, the segmentation of the car brands will be used as a
guideline for the answering structure. The goal is to be able to make statements about the
product variety in each perspective and each segment as well as for the consumers’ perspec-

tive in general.

Before we can start with the analysis of the consumers’ perspective, one assumption needs
to be made. The data concerning the European car market statistics provided by the ICCT
comprises information about what is being sold in Europe between 2001 and 2011. It does
not display what has been offered by the car manufacturers. However, it is rather evident to
assume that the sales on the market represent the products offered by the producers. We
can make a very simple reasoning which says that a producer will not offer what he cannot
or did not sell. If a car model would not get sold, or sales numbers are very bad, the produc-
er will take that product of the market and will stop offering it. So the general trend is the
same, if the variety sold and demanded decreases manufacturers would react and also re-
duce the variety offered. Only a small shift in time between the two trends might be possi-
ble. Furthermore, manufacturers rely on market trend reports and surveys. These reports
and surveys may already indicate the change in consumer preferences and enable manufac-

turers to adapt to the changing situations earlier and to offer what is demanded.

In order to answer the main as well as the sub-questions, several variables are chosen from
the European car market statistics to measure the development of product variety in each
perspective. This approach of using variables for answering the questions refers to the as-
sumption described in chapter 5.3 that the variety of a product occurs due to different char-
acteristics and appearances of certain product attributes. That means that the variables are

used as a synonym for the attributes.

Like described in the part concerning the data used, the statistics includes data for the years
2001 until 2011. In addition to the European car market statistics, the car model timeline in
the period between 1991 and 2011 will be applied for the analyses. The variables used for

the analyses will be introduced and explained in the following part.
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5.4.1 Variables consumers’ perspective

The first perspective considered for the analyses is the design perspective and according to

the definition it refers to the appearance of the car. This means the elements which are vis-

ual without running the engine. The subsequent variables are chosen for answering the re-

search question related to the design perspective.

d.

The first variable measures the number of car model series of each brand. Interesting
for these analyses is if there is any evolution of product variety in the period from
2001 to 2011 regarding the number of car model series per brand and between the
different car brands.

The second variable concerns the dimensions of passenger cars. The analyses for this
variable should explore the change of the car dimensions over time and detect prob-

able developments in the variations between the car brands.

The second perspectives includes the technical specifications of a car and in order to com-

pare the different brands and the development over time in this field of product variety the

following variables are taken and examined more detailed.

a.

The engine types available on the market should be explored considering the devel-
opment within the observation period and the differences between the car brands.
Secondly, a look will be taken at the two factors engine size (cc) and engine power
(kW). Interesting for the analyses in this case would be if there are changes over time

and variations between the manufacturers.

The performance of a car is the basis for the third perspective of product variety. This per-

spective is mainly related to the performance of the engine under certain working conditions

and due to that the subsequent variables are supposed to be suitable measures for the vari-

ety within this perspective.

d.

The first variable of the performance perspective deals with the average top speed of
different car brands. Matter of interest is here also the possible change over time
and potential differences between the car brands. For this variable measures are only
available for the time period 2001-2010.

The average fuel consumption in a combined environment (rural and urban environ-
ment) is used as second variable for the analyses within this perspective. Also in this
case the variable will be analyzed in order to find changes over time and to compare
the car brands.

The last variable compares the average emission rates per brand from to 2001 until

2011 and tries to find out if rates increased or decreased over time. Furthermore, the
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analyses should explore if there is a general trend concerning the development of the

gaps among the brands of a segment?

The results of the analyses will be presented in the next part. The answers will be based on
the just explained variables and structured in accordance to the three perspectives and to
the four car brand segments. How these analyses have been executed and which tools were

used exactly will be described in the next part.

5.4.2 Results consumers’ perspective

The analyses will mainly be executed by using line charts based on time and the median of
the evolution of all brands for each segment separately. The resulting graphs can be inter-
preted as followed. If the lines of the different brands move closer together or the differ-
ences between them shrink respectively it is an indication that variety decreases and in the
opposite case it increases. This visual estimate is supposed to be underlined or corrected by
the calculation of the median of the differences. That means the absolute differences be-
tween all possible brand combinations in the segment are calculated and then the median of
these absolute differences is calculated and used as the measure of variety. If the median
decreases so does variety and the other way round. The median was chosen instead of the

average in order to reduce the effect of outliers on the results.

The premium segment will be the first segment which will be analyzed regarding the variety
within the three perspectives, followed by the middle class and economy segment and as

last the low price segment.
Premium segment

The first level of product variety is like described above the design perspective where we
look at the external factors of a car. These external factors consider aspects like the look,
shape and size of a car and can be quantified in different ways and also on different levels.
First of all, we look at the evolution of the number of car model series from 1991-2001. If we
take Mercedes, the A-, B- and C-class cars would be described as model series and each se-

ries includes different variants like for example sedan, coupe and convertible.
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Figure 5: Number of car model series - premium segment

Number of car model series -
premium segment 1991-2011

Audi B Mercedes Wolvo

Source: own illustration based on Teoalida (2013)

Looking at the graph, it is obvious to see that the trend for all four brands points upwards
which means that the number of models is increasing. Especially in the last ten years, which
is shown by the grey area on the graph, a significant increase is displayed. This is already a
first sign of an increased product variety on the European market. Also, it is notable that

Mercedes has a much higher number of car model series than Audi, BMW and Volvo.

Second, we examine the evolution of the dimensions of the cars or in other words the
change of the car size of the different brands over time. To analyze this, we take three dif-
ferent measures regarding the size of the car into consideration. First of all, we take the sur-

face of the cari.e. length multiplied by width expressed in square meters (m?).

Figure 6: Surface in m?- premium segment

Surfacein m? -
premium segment 2001-2011
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Source: own illustration based on ICCT (2012)

In general, it is possible to say that the surface slightly increased over the last ten years. Fur-
thermore, it is visible that BMW made a significant increase in 2008 and came much closer
to the size of its competitors’ cars. In order to see the evolution of the variety in the premi-
um segment, we calculated, like described in the beginning, the differences between each

car brands and then took the median of these results.
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Figure 7: Variety of the surface - premium segment

Variety of the surface (in m?) -
premium segment 2001-2011

= Yariety (Surface)

—— Trend {Surface)

810 e

o T, T Sl R R . T
D7 HY O L O H' H7 L7 N
SEEFFFEL TS

Source: own illustration based on (ICCT 2012)

The trend line on the graph shows a decreasing median which means that the differences
between Audi, BMW, Mercedes and Volvo are getting smaller. In other words product varie-

ty, in terms of surface size, is decreasing.

The other two measures to analyze the dimensions are the wheelbase and the height of the
cars. The wheelbase of a car is the distance between the center of the front- and back wheel

of a car as shown in the illustration below.

Figure 8: Graphical illustration of the wheelbase of a passenger car

wheelbase

Source: Adhoc (2011)

If you look at the graph representing the development of the wheelbase measurements
from 2001-2011 (figure 10), it is obvious that the development is very similar to the previous
one representing the surface of the cars. This similarity can be explained by the involvement
of the car length in both measures. The surface is calculated by multiplying the length and
the width, the wheelbase is calculated by subtracting the overhang of a car of the total

length. This overhang is graphically illustrated in the following picture.
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Figure 9: Graphical illustration of the overhang of a passenger car

Source: Adhoc (2011)

However, it is still important to include the wheelbase as a measure because it can say
something about the size of the platform on which the car is built. If the length of the
wheelbase is the same between two cars, it is most likely that these cars share a common
platform. Also the difference in the overhang of the car can say something about the design

of the car in terms of shape and other external characteristics.

Figure 10: Wheelbase and height - premium segment
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Source: own illustrations based on ICCT (2012)

The third measure, height, shows another evolution compared to surface and wheelbase.
Mercedes and Volvo increased the height of their cars, Audi stayed more or less the same
and BMW had several fluctuations between 2001 and 2011. The height of the premium
brands diversified and if we look at the median of the differences, we see that differences

between the brands got larger.
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The variables surface and wheelbase of cars in the premium segment indicate less product
variety and the variation in height points out an increased product variety. However, these
factors have to been seen in a certain perspective. If we look at the maximum and minimum
differences between the brands, we see that this ranges between 2-9cm for the height and
the wheelbase, and 0.16-0.35m? for the surface. These differences are negligible and can
barely be seen by the customers when looking at a car. Therefore we take the number of
series as a more decisive factor for the design level of product variety. Due to this evaluation

of the variables we can conclude that product variety increased in the premium segment.

For the second level of product variety, we will look at some technical specifications which
were listed as variables previously and consider the engine type, size and power. First of all,
we look at the percentage of different engine types (diesel, petrol, hybrid, etc.) of cars which
are sold/registered on the European car market. By doing this we can see if there is a domi-

nant engine type which benefits most preference from the consumers.

Figure 11: Engine types - premium segment
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Source: own illustrations based on ICCT (2012)

According to the above displayed results, it is most obvious that consumers in the premium
segment prefer diesel engines. Alternative engine technologies like Hybrid, LPG and electric
engines represent less than 1% of the total registrations for these four premium brands. On-
ly Volvo had a significant percentage of registrations for cars driven on Flex-Fuel technology

of approximately 10% but which is reduced to around 2% again in 2011. The drop in sales is
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clear evidence that the technology was not successful in this segment. Looking at the graph
below, the percentage of diesel engines in the premium segment rose from 44% in 2001 to a
little over 75% in 2011. This would mean that three out of four cars in the market are driven

by diesel engines. We can say that product variety is low and reduced from 2001 to 2011.

Figure 12: Median of diesel engines - premium segment
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Source: own illustration based on ICCT (2012)

The other technical specifications are the engine size (expressed in cubic centimeters) and
engine power (expressed in kilowatts). If we first look at the evolution of the engine power,
we see that it generally slightly increased, no big changes or shifts happened. Only BMW cars
experienced a significant increase in engine power from 2007 to 2008. A similar evolution
was measured for the engine size although there is more variation between the brands
compared to the engine power. The graph ‘Engine size in cc — premium segment 2001-2011’
visualizes that in the last five years of the observation period the engine sizes from Audi and
Volvo cars start to decrease while Mercedes and BMW stay approximately on a the same
level. This could be explained by a ‘downsizing’ strategy of Audi and Volvo in order to meet
the demand of the consumer which merely bases its decision to buy a car on price and fuel
economy (Aral 2011). Often tax regulations regarding automobiles are based on the size of
the engine which means that smaller engines would result in lower purchasing prices for the
consumer. Secondly, smaller engines have a lower fuel consumption which would also be a

cost-saving factor.
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Figure 13: Engine power and size - premium segment
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Source: own illustrations based on ICCT (2012)

Regardless of both graphs looking similar and showing similar trends, this does not neces-
sarily mean that engine power and engine size go hand in hand. It is perfectly possible that
the engine size decreases or stays the same while the engine power increases. This is due to
the technological progress and the increased use of turbos and compressors which increase

the oxygen in the engine for a better combustion and more efficient fuel management.

The medians of the differences of both variables, engine size and power, decreased during
the observation period which means that there is less variety between the brands of the
premium segment. However, we remark that the differences between brands relating en-
gine power continued to decrease in the last year while the differences of the engine size
increased again. On a technical level, we can conclude that product variety decreased in the

premium segment.

The third and last level of product variety for this analysis is the performance level. The per-
formance level looks, like already stated, at variables that measure characteristics of the car
concerning its operation and driving. Therefore, we take the three variables top speed, fuel
consumption and CO, emission in order to answer the sub-question dealing with the per-
formance perspective. First, the average top speed of cars in the premium segment and its

development from 2001 to 2010 is analyzed.
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Figure 14: Top speed - premium segment
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Source: own illustrations based on ICCT (2012)

Also in this case the measures for Audi, Mercedes and Volvo are very close to each other and
BMW shifts up in 2008. In general, the top speeds of the four brands displayed in the graph
above stay more or less stable but if we look at the median of differences you can see a de-
creasing trend. This means that the differences in terms of top speed between brands got

smaller which indicates a decreased product variety on the performance level.

In order to confirm this first impression, we also look at two other variables of the perfor-
mance perspective. In the last decade, environmental awareness and climate change be-
came more and more present in the society so we find it important to include variables such
as fuel consumption and CO, emission. Furthermore, the fuel consumption is one of the
main factors consumers base their decision on when buying a new car (Aral 2011). The fol-
lowing graphs represent the average combined fuel consumption in liter per 100 kilometers

and the CO; levels which are expressed in gram per kilometer.

Figure 15: Fuel consumption - premium segment
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Source: own illustrations based on ICCT (2012)

The average fuel consumption in the premium segment shows a decreasing trend for all four
brands between 2001 and 2011. On the left of the two graphs above it looks like all four

brands are converging to each other. This interpretation is confirmed by the right graph
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which shows a decreasing trend of differences between the brands. In terms of product va-
riety, this would mean that there is less differentiation between the fuel consumption of, for
example, Audi and Mercedes. This is a second indication for a decreased product variety in

the premium segment on a performance level.

Now we will analyze the measures of the CO, emission as a final indicator for the third per-
spective of product variety. The evolution of the CO, emissions looks very similar to the evo-
lution of the fuel consumption. When we calculate the correlation coefficient between these
two datasets we get a result of 0.99 which means that these two variables are almost per-
fectly correlated. This can logically be explained by the following reasoning that when you
have lower fuel consumption or when the engine burns less fuel, it will also have a lower
emission level. The decreasing median of differences confirms a decreased product variety.
In other words, there is almost no difference in CO, emissions per kilometer when driving a
BMW or a Mercedes.

Figure 16: CO, emissions - premium segment
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All three variables of product variety on a performance level show decreasing trends. There-
fore, we can conclude that, in the premium segment, there is less product variety on a per-

formance level in the European passenger car market.

Looking at the results of all three perspectives, design, technical specifications and perfor-
mance, two of them indicate decreasing variety while one indicates an increased level of
product variety. At this stage of analysis, it can therefore be concluded that product variety

decreased in the premium segment of the European passenger car market.
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Middle class segment

In this part the sub-questions will be answered for the middle class segment and the ap-
proach of product variety will be examined while using the already mentioned brands of this
segment, Ford, Opel, Peugeot, and VW. The first variable to look at concerns the evolution of

number of car model series in the segment and between the four brands.

The analysis of the number of car model series in this segment shows an overall increase of
product variety within the period of 1991 to 2011. The number of series nearly doubled in
these 20 years. While in 1991 26 different series were produced by the manufacturers 2011
45 different series were counted. It had its peak 2007 and 2008 where the total number of
car model series in the segment reached 50. After this peak the following years the variety

decreased slightly.

Taking a closer look at the single brands VW constantly increased its number of series up to
15. The other brands had much more ups and downs between the years. In general, all of
them had a higher number of series in 2011 than in 2001, but compared to VW which
reached the peak in 2008 and stayed on this level the years after the other brands had their
peak 2007/2008 and reduced their level of variety afterwards again slightly. This described

development is visible in the graph below.

Figure 17: Number of car model series - middle class segment

Number of car model series -
middle class segment 1991-2011

Ford Opel Peugeot Volkswagen

Source: own illustration based on Teoalida (2013)

In order to give a clear picture regarding the dimensions of passenger cars and their devel-
opment length, width, height, and wheelbase measures are taken into account while the

focus lies on the surface (length x width) of the cars.

In general, the cars get bigger. All measures grew over the observation period for all four

brands. The differences between the brands are highest for the length and the wheelbase.

The development of the width and especially of the height was quite similar and variety de-

crease to a very low level in 2010. Even though speaking about higher variation between the
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brands for the length and the wheelbase these differences stay within an area of around
20cm over all the years. The brand that is more different than the rest is Peugeot. Peugeot
has the smallest measures regarding length and wheelbase and the gap between Peugeot

and the three other brands started to get obvious in 2004/ 2005.

Looking at the surfaces underlines the trend just mentioned that car sizes increased. Never-
theless, product variety decreased. Like displayed in the graph below the variety got less,
comparing 2001 and 2011. It had its peak in 2008. The level of 2011 is close to the lowest
level of variety in 2005. Based on the fact that for the calculation of the surface the length is
multiplied by the width logically Peugeot is again the smallest and a remarkable gap be-
tween Peugeot and the other three brands exists. This gap is probably one of the reasons

why the level variety is not even smaller than it already is.

Figure 18: Surface - middle class segment
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Based on the two analyses about the number of car model series and car dimensions it is
possible to conclude on the variety of the design perspective and to answer the first sub-
guestion. Like already explained in the part of the premium segment the variable concerning
the number of car model series is weighted higher than the dimensions. The different car
model series are easy to identify and even an inexperienced customer is able to recognize
differences between certain series. The dimensional component on the other hand is varying
in a range of a few centimeters and differences are not so obvious. Also in this segment the

variety level of the design perspective increased due to the evaluation of the variables.

The first variable chosen for supporting the answering of the sub-question of the technical

perspective deals with the consumers’ preferences regarding the engine types. While the

demand for new or alternative engine types, like for example hybrid and natural gas, re-

mained on a very low level the traditional engine types, gasoline and diesel, cover the high-

est percentage of engines sold. The development of the percentage of sold engine types is

different for the four brands within the middle class. Ford cars were mainly powered by gas-
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oline engines until 2006. After that point the majority of Ford cars were equipped with diesel
engines. The share of the four remaining engine types is equal or close to zero. The only ex-

ception within the demand for alternative engine types is natural gas engine after 2008.

Opel customer stayed over the whole period with gasoline as main engine type. The range
between gasoline and diesel engines reduced, but the diesel share was at no time higher as
gasoline even though in 2007 they were only separate by 0.9%. Regarding the alternative
drive systems again only natural gas needs to be mentioned which reached 5.7% in 2010, but
then fell back to previous levels of around 1% in 2011. Peugeot and VW have a similar devel-
opment of the percentage share of engine types whereby the one of VW is more extreme. In
2002 respectively 2003 the share of diesel engine exceeded the one of gasoline for both
brands, the gap grew and stayed approximately the same from 2005 to 2008. In 2009, the
trend changed again especially for VW engines. While for Peugeot engines the gap just got a
little smaller the two engines type reached the same level in case of VW. Afterwards, the
two engine types of both brands developed apart again. Like for the previous brands the
percentage of alternative engine types is very small and only natural gas was able to gain
some noticeable amount between 1% and 2% in 2009 and 2010 in case of Peugeot and from
2008 to 2011 respectively for VW. All the described developments and evolutions are dis-
played in the graphs included in figure 19.

Figure 19: Engine types - middle class segment
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A comparison of gasoline and diesel engines within the segment and the development over
time shows that gasoline lost its dominant position which it possessed in 2001. In 2004, the
two engine types were on the same level. In the following years diesel engines took over and
it seems that diesel engines will become as dominant as gasoline was in the beginning of the
observation. The values of the other engine types are so low that they are not really able to
influence the general variety of engine types in the middle class segment and after a period

of higher variety around 2004 it decreased again and reached a similar low level as in 2001.

Figure 20: Median gasoline and diesel engines - middle class segment
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The development of engine size and engine power in the timeframe of observation as well as
the evolution of the variety levels of these two technical car components are different. In
the middle class segment the engine power of all four brands increased slightly. Opel en-
larged its engine power on average by 16 kW, the other brands a little less with 9 and 15 kW
respectively. In 2011 VW cars had on average the strongest engines within the segment with

an average power of 86 kW while Peugeot was ranked fourth with 75 kW.

Due to the fact that all four brands stayed in a range of not more than 15 kW and had an
average difference of not more than 8 kW the variety settled on a low stage. The small dis-
parity is underlined by the graph ‘Engine power in kW — middle class segment 2001-2011’
below. Even though it is on a low level it still can be said that the variety rose over time and
that the trend points upwards. Nevertheless, the graph ‘Variety in engine power — middle
class segment 2001-2011" could be miss leading and suggests a much higher increase than

there actually was.

The engine size on the other hand got smaller for all brands. The current position in the de-

velopment of engine sizes was approach by the brands on different ways. While Peugeot

constantly reduced the engine size VW engine first became bigger before it changed the

path and started to produce on average smaller engines. Beside, VW still has on average the

biggest engine within the segment. Opel and Ford over the whole period reduced their en-
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gine size as well and in 2011 Opel had the smallest engines with an average size of 1,507 cc.

The difference between the four brands varied over time between 11 and 240 cc.

The diversification between the brands within the variable ‘engine size’ changed several
times and its level moved up and down. It had its peak in 2008 after having a trough in 2002.
The value of 2002 was never undercut so far and the figure of 2011 is little higher than in the
beginning of the period of consideration. The general trend of variety of engine sizes in the
middle class segment is going up mainly pushed by the accumulations in the years 2003 to

2008. After 2008 the differentiation level between the car engines of the four manufacturers

diminished.
Figure 21: Engine power and size - middle class segment
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Like for the design perspective also the variety of the technical perspective increased over
time. The variety of engine types as well as engine size and power increased in general over
the given time period even though the differences were just marginal. This means for the
sub-question concerning the technical specification of a car that there actually is a develop-
ment of product variety over the last years. This development indicates a slight increase of

product variety within this segment and perspective.

In order to answer the sub-question concerning the performance perspective of product
variety the three variables top speed, fuel consumption and CO, emission will be analyzed.
The variety between the brands concerning top speed is shown in the graph ‘Variety in top
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speed — middle class segment 2001-2010’ below and it is evident that the variety was on a
down turn until 2005. The years after the level of variety rose again and reached its highest
point within the observation period in 2010. The general trend is going upwards and so does
the variety in this area. Despite, it needs to be remarked that this variation lies in a rage of
just 10 km/h.

While VW follows a strategy of stable enlarging the top speed, Peugeot and Ford have a
more inconsistent course within the development of their top speed within the timeframe.
The evolution of top speed of Opel cars is similar to the one of VW but on a lower level, on

average around 5 km/h less.

Figure 22: Top speed - middle class segment
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The second approach of the performance perspective concerns like stated above the fuel
consumption in liter per 100 km. The average fuel consumption per 100km went down to
under 6.0 for all of the brands in the middle class segment and all of them reached a quite
similar level in 2011. The average difference between the four brands in this year was down
t0 0.17 | per 100 km.

The median as a representative of the variety (see graph ‘Variety in fuel consumption — mid-
dle class segment 2001-2011’) indicates that there have been changes within the range of
variety, but on a very low level. The median stayed between 0.15 and 0.4 liter. The median
as well as the average difference of the middle class segment were 0.1 liter per 100 km in
2004. Even though the variety in 2011 was lower than in 2001, the general trend of variety
within the average fuel consumption is pointing upwards due to the years 2008 and 2009. In
these years the difference between VW and Peugeot got bigger than all other years. While
the fuel consumption of VW cars got higher Peugeot engines consumed on average less than

the previous engines and less than the ones of its competitors in the segment.
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Figure 23: Fuel consumption - middle class segment
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The CO, emissions per km declined like expected in the last years. Nevertheless, the devel-
opment of the average emission rates of VW cars is striking. Before the average emission
rate of VW cars started to go down in 2008 it rose up to a level which was much higher than
the measures of the other brands. In 2011, the VW engines had similar measures as Ford
and Opel. Peugeot as a contrast to VW reduced its emissions constantly over the whole ob-
servation period and also by the end of the period Peugeot engines produced on average

less CO, emissions than the other three brands in the segment, around 5g/km.

Mainly resulting from the difference between VW and Peugeot variety related to the envi-
ronmental friendliness of the engines still exists and leads to a quite significant increase in
variety between 2004 and 2008 where it had its high. After this point the variety between
the brands shrank constantly and reached its lowest point so far in 2011. So overall the vari-
ety regarding the CO, emission rates decreased from 2001 to 2011. This development is also
visible in the following graph. Furthermore, the development of the single brands within the

middle class segment is displayed.

Figure 24: CO, emissions - middle class segment
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For the performance perspective it can be concluded that there was a development and that
the overall variety increased. The two components top speed and fuel consumption differen-
tiated more during the observation period. Surprisingly and against expectations the variety
of the variable CO, emissions decreased. It was expected that the development of the CO,

emissions and the fuel consumption would have a similar progression.

The situation within the middle class segment is quite clear and so the summary can be kept
short. The variety increased in all three parts. For five components the diversification level
between the brands got bigger. Only in case of the dimensions and the CO, emissions the

trend pointed into the opposite way.
Economy segment

In this part the three sub-questions will be answered based on the analyzing results of the
different variables for the economy segment consisting of the four brands Citroén, Renault,
Skoda, and Toyota. For the first variable dealing with the evolution of the number of car
model series the results are displayed in the graph ‘Number of car model series — economy
segment 1991-2011" below.

In this segment Toyota and Skoda are outstanding, one far above the others, the other one
beyond. While Toyota had an average of 14.5 different series within the observation period
Skoda had 2.7 respectively. The two French brands in the segment stayed close to each oth-
er with around 8-9 series on average. Citroén, Renault and Toyota had some fluctuations
over time. Skoda on the other hand increased its variety steadily even though on a low level.
The number of series for Toyota was stable for the last six years (2006-2011) and it was the

only brand within the segment that reduced its variety within the last ten years.

In general, the variety in the segment increased from 27 different series in 1991 up to 43 in
2011. In the course of the years there were some fluctuations like in 2000 or 2004. Especial-
ly from 2000 to 2011 the number of series increased. The following graph shows this evolu-

tion of car model series per brand in the segment between 1991 and 2011.

69



Figure 25: Number of car model series - economy segment

Number of car model series -
economy segment 1991-2011

Source: own illustration based on Teoalida (2013)

It is not possible to make a clear and general statement about the development of the di-
mension of cars within the economy segment. No equal development is discernible for the

brands in the segment.

The difference between the brands is highest for the length and the wheelbase. The height
measures got more and more the same over time and the smallest difference between the
brands was reached by the end of the observation period. The length as well as the height of
Skoda cars obviously was chosen differently than from the other brands. While the measures
of the length always lay above the ones of its competitors the height measures stayed be-
yond them. The width stayed nearly constant, the range between the brands only changed
from around 2cm to 4cm and with one exception. In the years 2003 to 2007 Citroén exceed

its competitors’ width significantly before it returned to the same stage.

This extreme is logically also visible in the evolution of the surface. At the point this extreme
appeared the surface of Citroén exceeded the surfaces of all others. Otherwise it was Skoda
which had the largest surface. Skoda, Citroén and Renault increased the size of their surface
and the gap between them got smaller. Toyota’s development is a little isolated from the
rest. The average size of the surface of Toyota cars was nearly equal at the start and the end
of the observation the measures were much smaller than of the three remaining brands. The
differences to the other brands increased significantly after 2007. These evolutions of the
four brands led to some fluctuations within the development of variety and to a general in-
crease of it within this variable of the design level. The variety peaked in 2006 and had its
trough in 2002. The variety in 2011 was higher than in 2001. The development of variety as

well as the one of the surface per brand is displayed in the following two graphs.

70



Figure 26: Surface - economy segment
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The product variety increased regarding the number of car model series as well as car di-
mensions. So it can be concluded that the differentiation between the brands within the
design perspective of the economy segment increased and that a development took place
over the last years. This development was mainly pushed by the number of car model series

which enlarged the variety significantly over the observation period.

The different engine types used in the automotive industry are subject of the first variable of
the technical perspective. The consumers’ preferences regarding the engine types varied
significantly between the four brands of the economy segment. Nevertheless, they all have
in common that the highest share of engine types is covered by the traditional engine types,
gasoline and diesel engines. The new or alternative engine types, hybrid, natural gas, flex
fuel, and electric, remain on an even lower level than in the middle class segment. The only
exception is Toyota. The share of its hybrid engines increased constantly and counted for
10% in 2011. The highest percentage of all new Toyota cars in the market is powered with
gasoline even though the tendency is shrinking just as the difference between gasoline and

diesel engines.

In case of Citroén the main engine type is diesel which actually increased up to 66% in 2011.
The development of the shares of diesel and gasoline look like mirrored on the 50% line (see
graph ‘Engine types in % - Citroén 2001-2011’). The losses of one of them were taken as
gains by the other whereby diesel gained more of the gasoline share than the other way
round. The same can be said about the shares of Renault and Skoda. Only difference in the
evolution of Citroén engines is that in 2001 and 2002 gasoline still was the main engine type.
The development of Skoda engines bought includes much more fluctuations of the two
shares and these shares are also much closer together. In 2011, they are separated by just
0.2%. Two additional points need to be mentioned. Firstly, natural gas engines took a no-

ticeable share of Citroén engines in the period of 2008 until 2011 where they accounted for
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up to 3.7% of the used power systems. The second point effects the same time period but

this time with a lower share and referring to Renault engines. Flex fuel and natural gas en-

gines had a share of up to 1%.

Figure 27: Engine types - economy segment
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Source: own illustrations based on ICCT (2012)

A detailed comparison of the development of gasoline and diesel engines in the economy
segment gives the result shown in the graph ‘Diesel and gasoline engines — economy seg-
ment 2001-2011’. Gasoline was dominant from 2001 to 2003 and covered up to 60%. After-
wards the dominance of gasoline was reduced and diesel gained a higher share. Combining
these observations with the constantly growing share of Toyota hybrid engines and the small
increases of natural gas and flex fuel it is possible to say that the variety of engine types

slightly increased.
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Figure 28: Median gasoline and diesel engines - economy segment
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The second part of the technical perspective considers engine power and size. The difference
between the brands regarding engine power is not very striking. In 2011 they all lay in a
range of 10 kW. Within this component group it is not necessary to highlight one of the
brands or to describe a certain development separately. All four brands increased their en-
gine power slightly and reduced the difference between each other. This automatically leads
to the result that the product variety related to the engine size decreased over time. It had
some fluctuations in the course of the timeline and the highest level of variety was reached
in 2004 and the lowest in 2008/2009. The range these fluctuations take place in never ex-

ceeded an average of 7.5 kW.

The evolution of the engine size for the single brands within the economy segment differs a
little more than the one of the engine power. All brands have in common that their engine
size is smaller in 2011 compared to 2001. Renault engines were on average the smallest en-
gines from 2008 onwards in the economy segment. Citroén had the biggest decrease in en-
gine size of 205 cc comparing the measures at the start and the end of the observation peri-
od.

The diversification between the brands changed several times and its level moved up and
down. These ups and downs are displayed in the graph ‘Variety in engine size — economy
segment 2001-2011’. The product variety peaked in 2007 and reached its lowest point so far

in 2011. The general trend in the years of observation is pointing downwards.
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Figure 29: Engine power and size - economy segment
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While the variety level concerning engine types increased the diversification level between
the brands related to engine size and power got smaller. It is possible to say that the result is
2 to 1 and due to that we can conclude that a declining development of variety took place

within the technical perspective.

The results of the analysis of the first variable in the performance perspective dealing with
the top speed of the different brands cannot be summed up with one sentence due to the
fact that the development of the four brands does not seem to follow a certain strategy. The
peaks of the different brands are located at various stages in the observation period and also
the courses of the lines are mostly not parallel. Skoda was ranked fourth in 2001, took over
the lead in this area in 2006 and until 2010 it even increased the gap to the remaining brands
in the segment up to 14 km/h. Toyota reduced its top speed constantly after 2004 and had
the lowest top speed in 2010. The top speed of Renault and Citroén had some ups and down
but stayed approximately the same. This diffuse development is visible in graph ‘Top speed

in km/h — economy segment 2001-2010’.

The variety of this variable of the performance perspective in the economy segment reached
its peak so far in the last year of observation (2010) and had its trough in 2002 with a median
of the difference between the brands of just 1 km/h. The overall trend of variety is going

upwards and displayed in the following graph.
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Figure 30: Top speed - economy segment
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The average fuel consumption per 100 km per brand as well as the variety of this variable
went down. The largest average reduction was achieved by Toyota of around 2 liter per 100
km and handed over the position of the brand with the highest average fuel consumption to
Skoda in 2008 which it kept until 2011. Still, the average fuel consumption of Skoda cars also
decreased during the observed years. The same statement is valid for Citroén and Renault.
Both brands reduced the average fuel consumption of their engines and Citroén is the one

with the lowest consumption of all four brands in the economy segment.

The variety in this field had several ups and downs and these fluctuations are visible in the
graph ‘Variety in fuel consumption — economy segment 2001-2011’ as well as the just stated
general trend of decreasing of variation. The highest level of diversification was measured in
2003 and the lowest in 2007 and 2010.

Figure 31: Fuel consumption - economy segment
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The development of the average CO, emissions within the economy segment presents logi-
cally and as already described in the course of the premium segment a similar picture as the
fuel consumption. Also in this case the average emission rates per brand and the variety lev-

el decreased. Furthermore, Toyota is again the brand with the highest reduction from 169
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down to 127g per km and while Toyota had in 2001 the engines with the highest average
emission rates in the segment it had the lowest in 2011. For a second time Skoda took over
Toyotas position. From 2007 on the measures of Skoda were higher than the ones of its
competitors. Citroén and Renault followed the trend and their emissions decreased by

around 30g per km over the whole period.

The highest level of diversification was this time notified in 2004 and the lowest 2007/2008.
One more time it is best to have a look at the graph ‘Variety in CO, emissions — economy
segment 2001-2011’ to get a clearer picture of the evolution of variety. In 2011 it reached a

level under the one of 2001.

Figure 32: CO, emissions - economy segment
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The result is the same for the performance perspective as for the whole economy segment.
The variety decreased over time. While the brands diversified more based on top speed the
variety related to fuel consumption and CO, emissions reduced from 2001 to 2011. So the
variety of two components decreased while the third one increased its variety which leads to
an overall reduction of diversification within the performance perspective. This ratio is also
valid for the economy segment as a whole. The level of diversification only increased for the
design perspective for the other two perspectives it developed contrary which occasions to
the conclusion that the overall product variety within the economy segment is on a down-

swing.
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Low-price segment

As last, we have a more detailed look at the low price segment in the European car industry.
Also in this case we will look at the same three levels of product variety, design, technical
and performance like we did for the previous segments and answer the same three sub-
guestions based on the results of the analyzed variables. For the design level, we first ana-

lyze the development of the number of car model series between 1991 and 2011.

Figure 33: Number of car model series - low price segment

Number of car model series -
low price segment 1991-2011

Fiat Hyundai Kia Seat

Source: own illustration based on Teoalida (2013)

Several differences are noticeable concerning the level as well as the evolution of variety of
the brands in this segment. Seat and Fiat experienced a small increase in model series of
approximately two more series in their product range. However, the difference between
these two brands is that Fiat has on average ten car series while Seat only has around six.
Then looking at Hyundai and Kia, it was found that both brands significantly increased their
variety over the period between 1991 and 2011 and almost tripled their number of car mod-
el series. This means Hyundai and Kia are emerging brands and largely expanded their prod-
uct range. They are now at the same level of product variety as Fiat; Hyundai even surpassed

the level of Fiat.

As a next step we will focus on the variable dealing with the dimensions of the cars in the
low price segment. One more time we start with the measurements of surfaces. From 2001
to 2003 we see that Kia cars had the largest surface in the segment but significantly de-
creased in 2004 and were since then on the same level as Hyundai and Seat. Only Fiat stayed
distinguished from the other brands in the segment and had a considerable lower average
surface. In general, the surface of the car brands stayed more or less the same but the dif-

ferences between them are getting smaller which means that variety decreased.
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Figure 34: Surface — low price segment

Surfacein m? - Variety of the surface (in m?) -

low price segment 2001-2011 low price segment 2001-2011
8.50 — 0.90 — -
.00 —— - 0.80 7 ,_—‘\

a \ 096 e

7.50 ——Fiat i | ““\\
T g —m—Hyundai | o | \ \\\_,\ - ——Variety (Surface]
6.50 | e 0.40 | \v/\<_ —— Trend (Surface)
6.00 e Seat 0.20

550 -

Source: own illustrations based on ICCT (2012)

For the wheelbase we see similar trends while Kia decreased its wheelbase Hyundai and Seat
slightly increased the wheelbase of their products which causes the brands to converge to
each other. Again Fiat has a significant lower wheelbase than its competitors and the level
stays the same. If we look at the differences, the trend line slightly goes downward which
would indicate a decreasing variety. However, if we look at the value from 2001 (10.2 cm)
compared to the value of 2011 (7.7 cm), the difference is just 2.5 cm. The average wheel-
base in this segment is around 2.5 m. Taking these two characteristics into perspective the
result of a decreasing product variety appears in a different light. Therefore we conclude
that the differences between the brands is very low (5-10 cm on average) and the variety

remains unchanged.

Figure 35: Wheelbase - low price segment
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Source: own illustrations based on ICCT (2012)

Finally, we look at the evolution of the height of the cars in the low price segment. This time
we see Fiat, Hyundai and Kia converging close to each other and Seat staying significantly
under the measures of its competitors. We can say that the average car height slightly in-
creased but again this increase is limited to a couple of centimeter. The median of the dif-

ferences concerning the height decreased from approximately 8 cm in 2001 to 4 cm in 2011.
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Figure 36: Height - low price segment
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All variables related to the dimensions of the car point into the direction of a decreased
product variety. On the other hand, the number of car model series for the different brands
indicates increased variety. As in the previous segments, the product variety for the dimen-
sions is very limited as the differences are relatively small. Therefore, we can say that also in

this case a development over time took place and that product variety of the design per-

spective increased in the low price segment.

The second level of product variety will again be analyzed by looking at the engine type,
power and size. We start with the percentage of the different types of engines which are

registered in the European passenger car market between 2001 and 2011 for low price

brands.
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Figure 37: Engine types - low price segment

Engine types in % - Engine types in % -
Fiat 2001-2011 Hyundai 2001-2011

90,00% - 100.00% -

80.00% o= .
70.00% ~ —#—Gasoline 80.00% N ~ =—a=—Gasoline
60.00% ~ w —@— Diesel == Diesel

60.00% -
50.00%
40.00% | - ——Hybrid it —t—Hyhrid
30.00% - * —<—Matural gas (LPG) ' —im Hatural gas (LPG)
20.00% - s6.00% 4

== Flex-Fuel == Flex-Fuel
10.00% - = 5 | ‘
0.00% - W-I-F"ﬁ—i-)—:ﬁ(ﬂm 1 == Electric/ fuel cell 0.00% :-mm—-ﬁm W —@—Electric/ fuel cell
o B & 3\ £ Ay o %l & ) N A
BT G T B ¢ PSS S M L e
Engine types in % - Engine types in % -
Kia 2001-2011 Seat 2001-2011
80.00% 70.00%
70.00% - _— 60.00% +— - . . p—
—4=—Gasoline —4={zas0line
60.00% | 50.00% :
. 00% —— Di Di
jg gg: jesel aii == Diesel
30-00% | = Hyhbrid 30.00% e Hyhrid
20'009% —=—Hatural gas (LPG) | 39 00 =i Matural gas (LPG)
10:0094; e Flex-Fuel 10.00% =fe=Flex-Fuel
0.00% - —o—Electric/ fuel cell 0.00% +iF—S—S—E - —e—Electric/ fuel cell

& o g & P D
P P ® A P

Source: own illustrations based on ICCT (2012)

When looking at the graphs above, we can see that three out of four brands have a majority
of gasoline or petroleum engines on the market. Only Seat has a majority of diesel engines of
approximately 60%. Regarding alternative engine types, Fiat clearly is the market leader in
this segment with a peak of almost 20% for engines which run on natural gas like LPG (Lique-
fied Petroleum Gas) in 2009. Hyundai and Kia had an increasing share of engines running on

this technology between 2007 and 2009 but it went down to less than 1% again in 2011.

Comparing the percentage of diesel and gasoline cars in this segment, we see an increase of
percentage of diesel engines and a decrease of gasoline engines. Both engine types lay
around 50% in 2011 which means that there is not a dominant engine type in the low price
segment at that point of the observation. In the first years of the observations period gaso-
line engines had a much higher share than diesel engines but the gap between the two types
reduced over time. The variety in the segment based on the variable ‘engine type’ stayed
approximately the same. It might be possible to argue that it slightly increased because of

the reduction of the dominance of gasoline engines.
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Figure 38: Median gasoline and diesel engines - low price segment
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Our next variables for the technical level are engine size and engine power. When we first
look at the evolution of the engine power we observe that Kia has the most powerful en-
gines and Fiat has the lowest number of kilowatts in the segment. Also in this case Kia,
Hyundai and Seat come closer to each other while Fiat stays on a considerably lower level.
This development is also visible in the graph displaying the median of the differences where
the trend line has a downward slope (right graph in figure 39). This means that the differ-

ences between brands are decreasing which would imply less variety between these brands.

Figure 39: Engine power - low price segment
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While analyzing the development of the engine size, we would expect to see a lot of similari-
ties with one of the engine power. This is only partially correct. Kia for example continually
decreased, in contrast to the development of the engine power, its engine size to a point
where it is as good as exactly the same as the engine size of Hyundai and Seat. However, all
three brands always had more powerful engines over the years than Fiat. Once more Fiat is

at the bottom of the graph with the lowest engine sizes and no big changes over time.
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Figure 40: Engine size - low price segment
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The median of the differences shows a decreasing trend which again implies reduced variety.
The engine size of Hyundai, Kia and Seat only varies within a couple of cubic centimeters
from 1500 cc. This would mean that their engine sizes are basically equal. Together with the
results from the variables engine type and power we can conclude that, on a technical level,
product variety reduced comparing 2001 and 2011 because the results of engine size and
power overweight engine type by two to one. The general level of product variety in the low

price segment for passenger cars in the European market is quite low.

Finally, we examine the performance perspective where we consider the average top speed
of the different brands. Seat clearly has the fastest cars in this market segment which is
quite surprisingly because they did not have the most powerful or the biggest engines. This
could be explained by better aerodynamics because they had the lowest height of all brands
or just by the use of lighter materials. In general, all brands increased their average top
speed over the years and all are quite diversified in 2010. We observe that the differences

increased and that the performance of the brands in the low price segment diversified.

Figure 41: Top speed - low price segment
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If we then look at the fuel consumption and CO,-emissions we see for both measures that all
brands have decreasing measures from 2001 to 2011 albeit at a different decreasing rate.
The brands are converging to each other in both graphs and also the medians show a de-
creasing trend. This means that car brands are consuming less fuel and therefore also have
lower emissions. Furthermore, the differences between the brands are on a lower level and
decreased in the 21% century. These results suggest a low and decreased product variety in

the performance perspective.

Figure 42: Fuel consumption and CO, emissions - low price segment
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Two out of three perspectives indicate that product variety decreased and we therefore
conclude that there is less product variety in 2011 than 2001 in the low price segment of the

European car market.
Summary of the answers to the sub-questions and final conclusions for question 2

The just mentioned and described results for each perspective and segment are again sum-
marized in the table below. This overview highlights the result that only the middle class
segment increased its variety in all three categories. The other three segments only in-
creased their variety in the design perspective while the other two perspectives experienced

a decline of diversification between the different brands.
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Table 3: Summary of the results regarding each segment and perspective

Premium Middle Class Economy Low Price
Segment Segment Segment Segment

Design
Perspective

increased increased increased increased

Technical
Perspective

decreased increased decreased decreased

Performance .
decreased increased decreased decreased

Perspective

Evaluating these results by the market share leads to the following:

e the product variety decreased for 50% of the market

e the product variety increased for 33% of the market

On basis of these results and the evaluation of the answers for the different variables and
the three sub-questions it is possible to give a general answer for the consumers’ perspec-
tive or more precise for the second main research question. This research question concerns
the circumstance if there is still product variety in the European car passenger market and if
the variety developed considering the three perspectives, design, technical specifications,

and performance.

The answer to this question is, yes, there still is variety in the market and a development
over the observation period took place. Main drivers of this still existing variety are the de-
sign level and the middle class segment. It seems as if the companies focus on the design
level as a possibility to differentiate from its competitors or to present themselves in an as
broad picture as possible. Like already stated in the beginning the middle class segment is
the only segment which increased also variety in the other two levels of variety, technical
specifications and performance. Even though the variety is on a much lower level in 2011
compared to 2001 due to the described development within the segments and of the differ-
ent variables which were analyzed the variety is not zero and some differentiation and varia-

tion between the brands exists further on.
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5.5 Product variety from the suppliers’ perspective

In this part the focus will be on the internal variety resulting from the allocation of suppliers
to the different brands. The basis for the analyses will be the database from
SupplierBusiness. Like already mentioned in the introduction part to research question 3 it is
assumed that, the higher the share of common suppliers, the lower the variety of the prod-
uct and in the market in general. This assumption is built on the expectation that the quality
of a component and the related services delivered to different manufacturers by the same

supplier does not vary significantly or not at all.

Further assumptions have to be made due to the structure and appearance of the data be-
fore starting to work with it. While scanning the data it appeared that only the years when
the single models were launched are considered in the database. That means that the sup-
plier relationship is only linked to one year and not to all years of production when the rela-
tionship still needs to exist. In order to get the information it would be necessary to check
the production period for every single model separately. In this case that would be far more
than 100 models. Presuming that supplier relationships are based on long-term contracts
and that models often have several generations, no separation of supply per year will be
considered and all suppliers will be treated as still active. Possible bankruptcies, takeovers
and mergers of suppliers are not taken into account. Finally, we also assume that every sup-
plier has an equal level of importance to the manufacturers and that each supplier supplies

equal amounts of resources.

In addition to the assumptions, the years before 1993 and after 2012 are excluded from the
dataset due to incompleteness. This is reasonable because the data of the excluded years
has a percentage of less than 1% of the whole data used. Also the analysis is narrowed
down to the 16 brands of the four segments presented in chapter ‘5.3 Car brand segmenta-
tion’. Considering all brands for this analysis is due to the size of the database not executable
in a reasonable time. These 16 brands only represent 1/3 of all brands, but they are consid-

ered as a representative share, because they count for around 78% of all data in the set.

The analysis for the suppliers’ perspective is executed in the following way. First, the data
will be analyzed from a general point of view. One objective in this case is to find out how
many sole suppliers there are in the market i.e. how many suppliers exclusively supply only
one brand. The other objective concerns the other side of the spectrum and tries to investi-
gate how many suppliers supply all car manufacturers in the market and what percentage

they represent out of all suppliers.
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Second, we again consider the four different segments and analyze the number of common
suppliers between two brands within a segment in relation to their total number of suppli-
ers. For example, if we look at the premium segment, BMW shares 62% of its suppliers with
Audi but for Audi this share accounts for only 58% of its suppliers. Then the average of these
ratios for each segment is calculated in order to see if there are any differences between the
segments. As a next step, we compare these results from the segments with results for the
brands belonging to the same manufacturing group. The calculations are executed the same
way and in this case the Volkswagen Group with the brands Audi, Seat, Skoda and VW is
chosen as analyzing basis. Each segment is represented by one of the four car brand of the

Volkswagen Group.

For the final step, we divide the supplier data into the different component areas. Then the
calculations are done the same way as described above. The results are supposed to enable
a comparison of the different component areas and to detect possible differences between

the areas. The level of analysis is like also for this part the car brand level.

5.5.1 General figures and overview of the supplying structure

We start with the supplier structure in general and see how many suppliers supply all brands
or just one brand in the European passenger car market. In total, the 16 brands are supplied
by 596 exclusive suppliers. These account for around 40% of all suppliers. VW has with 85
exclusive suppliers the highest number of all 16 brands. These 85 represent 14% of all exclu-
sive suppliers and 15% of all VW’s suppliers. Renault and Fiat with 14% each are both ranked
second regarding the share of exclusive suppliers on the total number of their suppliers.

Looking at all 16 brands, the percentages vary from 2% up to the just mentioned 15%.

The opposite approach considers suppliers which supply all brands in the industry. That
means that all of them have certain parts in common. In case of the 16 selected brands 16
suppliers deliver components and services to all of them. This is equivalent to approximately
1% of all suppliers having contracts with all the brands considered. Nevertheless, it needs to
be stated that none of the suppliers delivers products to all 48 manufacturers in the com-
plete database. There are only ten producers supplying 40 brands or more. These ten ac-
count for less than 1%. The supplier delivering its products to the largest number of manu-

facturers (44) is Continental.

These numbers are indicators for product variety because of the already mentioned interac-
tion that more exclusive suppliers lead to more variation between the manufactured cars of
the different brands and a high level of suppliers supplying all brands leads in the opposite

direction. In this case, the overall results of 40% exclusive suppliers and 1% of suppliers sup-
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plying all brands indicate that the product variety is on a relatively high stage. In contrast,
the figures of exclusive suppliers per single brand give a slightly different picture with much
lower percentages regarding the exclusiveness of their suppliers. The variation between the
brands and within the different segments will be examined more in detail in the following

part in order to get a clearer picture and to draw more precise conclusions about the variety.

5.5.2 Analyses on segment and group level

The second step for the analysis of the suppliers’ perspective considers the average percent-
age of common suppliers within a segment and if there is any difference between the four
segments. Common supplier in this case means that a certain supplier delivers its compo-
nents to both of the compared manufacturers. The average percentage per segment is a
result of comparing all four brands with each other. The number of common supplier is then
divided by the total number of suppliers of the certain brand. These percentages are
summed up and divided by the number of results to get the average. The tables with the

brand by brand comparison of all four segments can be found in the appendix (Appendix A).

The highest percentage of common suppliers in a segment can be found in the premium
segment where the brands share on average 56% of the suppliers. The middle class is ranked
second in this comparison with an average of 54%. The economy and the low price segment
reached an average of 49% and 43% respectively. An overview of these results is displayed in
table 4 beyond. Conspicuous is that the highest average percentage of common suppliers
was accounted for the premium segment and the lowest for the low price segment. Relating
these outcomes to product variety leads to the assumptions that the variety in the low price
segment is more distinctive than in all other segments and that the variation of the cars of
the premium segment is comparatively low. These assumptions are not consistent with the
expected results based on the structure, composition and appearance of the segments. The-

se expectations would have assorted the levels of variety the opposite way.
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Table 4: Average share of common suppliers within each segment

Source: own calculations based on IHS (2013c)

After comparing the different segments with each other, we will compare the segments with
one car manufacturing group. When comparing the segments, the number of common sup-
pliers is taken into relation to the total number of suppliers between competing brands in a
specific segment, for example, Audi versus BMW in the premium segment, Ford and Opel in
the middle class segment and so on. Like just described the results of these analyses say
something about the level of product variety between these competing brands in the same
segment. However, it is also possible that there is a lower level of variety between car manu-
facturers which are in different segments but belong to the same group. If we take the
Volkswagen Group as an example, we see that this group is represented in each of the four
segments. In the premium segment there is Audi, in the middle class segment VW, Skoda in
the economy segment and Seat in the low price segment. We expect that the number of
common suppliers between these brands is higher because they belong to the same group

and might try to gain advantages through sharing suppliers.

The shares of common suppliers between the brands within the Volkswagen Group are dis-
played in the table below. Skoda is the brand sharing most of its suppliers with Audi and VW
with 77% of its total suppliers. For Audi and VW this is respectively 44% and 39% of their
total number of suppliers. For all four brands of the Volkswagen Group, the average ratio of
common suppliers to the total number of suppliers is around 60%. In other words it is possi-
ble to say that six out of ten of the total number of suppliers of these brands, supplies com-
ponents to several manufacturer of the group. This means that there is a high level of com-
ponent sharing between these brands which indicates a low product variety. In addition, we
can say that there is not only a low level of product variety between brands in the same
segment, but the product variety is even lower between brands belonging to the same group
such as the Volkswagen Group. The average of common suppliers in the segments is roughly
around 50% for each segment. We can conclude that there is a significant difference be-
tween the number of common suppliers of brands within different segments and car brands

belonging to the same group.
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Table 5: Share of common suppliers within the Volkswagen Group

VWoroup | Audl | seat | Skoda | W |

70% 77% 60%
47% 69% 44%
44% 59% 39%
68% 75% 77%

Source: own calculations based on IHS (2013c)

5.5.3 Supplier allocation on component area level

Finally, we try to explore if there are any differences in the number of common suppliers
between the different areas of which a car is built up. It is most reasonable to expect to find
differences between these areas as it gives the possibility to the car manufacturers to differ-
entiate from their competitors and to create variety in one of these areas. It would be per-
fectly possible for two or more brands in the market to have substantially more common
suppliers in, for example, the powertrain area. This area includes, among others, the trans-
mission and engine of a car. These parts are typically very capital intensive to develop and
produce so it often happens in the industry that some car manufacturers set up a joint ven-
ture to develop and produce some of these parts together both to share the investments for
research and development and to lower the unit price by achieving scale economies. How-
ever, this has negative effects on the product variety if both of their products will run on the
same engines. Therefore, it is possible for the car manufacturers to seek for variety in other

areas like interior or exterior and try to differentiate from its competitors in this way.

In order to analyze the supply structure within the different component areas we divide the
data according to the seven different areas and calculated also in this case the ratio of the
number of common suppliers to the total number of suppliers for each of the 16 brands.
Then we take the average of each area. The results of these calculations are shown in the

table below.

Table 6: Share of common suppliers within the different areas

62%
58%
58%
Miscellaneous 62%
Powertrain 55%
Tooling 62%

Source: own calculations based on IHS (2013c)
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Remarkably, the averages of ratios of common suppliers for all areas vary between 55% and
62%. In other words, for each area, all 16 brands have on average six out of ten of their sup-
pliers in common with another brand in the market. There are no distinct differences be-
tween areas when it comes to the rate of common suppliers between brands. Out of this we
can conclude that there is no variety-seeking or differentiation in one of the areas. In all
component areas a car has, all car manufacturers share approximately the same amount of

suppliers in relation to their total supply base.

In this section we looked at the supplier data from two different angles. First we compared
the number of shared suppliers between brands at segment level, and then we also looked
at the data for all brands but divided according to the component area of the car. Both ap-
proaches give ratios, on average, mostly between 50% and 60% which means that half of
one manufacturer’s supply base is shared with other manufacturers on the segment level as
well as group and component area level. With this overall high percentage of supplier and
component sharing we can conclude that product variety in the industry, from a supplier’s

perspective, is quite low.
Summary of the answers to the sub-questions and conclusions for question 3

This part of the analyses dealt with the internal product variety in the European passenger
car market based on the supplier allocation and supplying structure in the industry. First, we
looked at some general results such as the number of exclusive suppliers and suppliers hav-
ing all manufacturers as customer. 40% of the suppliers operate as sole supplier which is
rather high and would indicate high variety. However, this also means that 60% of the sup-
pliers have at least two or more car manufacturers in the industry as their customer. This is a
first indication for a low level of diversification between the brands. Looking at the different
segments, we found out that the segment with the highest ratio of supplier sharing is the
segment with the highest average price (premium segment) and that the low price segment
has the lowest average ratio of common suppliers. Possible arguments and explanations for

this will be discussed in the next chapter of the thesis.

Another approach to the research question concerning the suppliers’ perspective is that we
take one manufacturing group as an example, in this case the Volkswagen Group, and look at
the common suppliers of the brands belonging to this group. We expected that the average
share of common suppliers of the Volkswagen Group would be higher than the one of the
four segments. The results confirmed this expectation. The Volkswagen Group has a ratio of
61% common suppliers compared to an average of 50% in the segments. This means that

there is less product variety between car manufacturers belonging to the same group. In
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order to definitely confirm this hypothesis, it would be necessary to test this with all or sev-
eral groups but this is not taken into this thesis. This and further limitations and further re-

search will be discussed at the end in chapter 7.

As a last approach, we split up the suppliers according to seven component areas of a car. If
we would find some significant differences between the areas, we would be able to point
out in which areas car manufacturers try to seek for more differentiation. However, the av-
erage range of ratios ranks from 55% to 62% which means that there is no area which is sig-
nificantly different from the others. In other words, in all areas there is a high level of suppli-
er sharing with an average of 59% and the level of product variety in the different compo-

nent areas is similar.

Table 7: Comparison of the results of average percentage of common suppliers

Segment 50%
VW Group 61%
59%

Source: own calculations based on IHS (2013c)



5.6 Product variety and sales

In this section research question 4 will be answered. This question concerns the interaction
between product variety and sales in the European passenger car market. The goal is to find
out if there is a relationship between the two mentioned characters. In case the results indi-
cated that this relationship exists it is also of interest if product variety has a negative or pos-
itive impact on sales. As basis for answering this research question the car model series
timeline and the European car market statistics will be used. In addition and as in the analyz-
ing part of the consumers’ perspective variables have been chosen to enable the answering

of this question. These variables will be explained in the following part.

5.6.1 \Variables product variety and sales

The measures chosen for the analyses executed in this part of the thesis refer to the con-
sumers’ perspective due to the suitability of the available data. As measures for testing and
analyzing the existence of an interaction between product variety and sales the evolution of
sales over time as well as new launches, the number of car model series and the market
share of the 16 brands are considered. These measures are linked and form the basis for the

following two variables:

a. The first variable explores the effect of entering new market segments on sales. That
means it is supposed to examine if car manufacturers are able to increase their over-
all sales when entering new market segments such as, for example, the SUV-
segment.

b. The number of car model series and its relationship to the market share and sales is
the basis for the second variable. The matter of interest in this case is if manufactur-
ers with the largest offered variety, based on the number of series, also have the
highest market share and sales per year in the European passenger car market. In

other words if these two measures are correlated.

5.6.2 Results product variety and sales

The analyses in this part of the paper are again executed for the 16 car brands chosen previ-
ously and structured in accordance to the four defined market segments. Like in the con-
sumers’ perspective each segment will be analyzed separately, starting with the premium

segment and finalizing with the low price segment.
Premium segment

In order to find out if there is a relationship between product variety and sales, we will first

look at the evolution of sales data when car manufacturers launch a new series in a segment

which were not included in their previous portfolios. After that, we will compare the level of
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product variety with the market share and see if the manufacturers offering the highest va-

riety also have the highest market share.

We expect that launching a new car series is launched or in other words increasing the
product variety has positive effects on sales. Therefore we calculate the development of
sales compared to the previous year in percent. The results for the brands of the premium
segment are displayed in the table below. The year after the actual launching is also taken
into consideration due to the possibility that the new car series was launched late in the year
and did not impact the sales of that year significantly. The fields which are marked red rep-
resent the years when the particular brand launched a new car model series or entered a

new market segments.

Table 8: Development sales volume - premium segment

2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2030 | 2011
2.00% -0.28% 2.39% 9.57% -- -7.56%- 8.81%
0.09% -- 2.82% 0.60% -7.41% - 6.44% 4.79%

Mercedes 0.36% -2.39%- 0.26% --- 15.49%  0.84% 1.25%
16.21%

Volvo - 6.36% 14.49% -0.46% -4.67% -8.49% 12.13% 9.81%

Source: own calculations based on ICCT (2012)

If we first look at Audi, we can see that sales increased every time the manufacturer
launched a new product although the increase in 2008 is just below 0.2%. BMW has mixed
results and shows that sales increased for some years, but also decreased in others when
launching new cars. Also Mercedes and Volvo show both negative and positive sales chang-
es. This means that the brands of the premium segment did not increase their sales every

time they launch a new series in the European car market.

As a second part to answer the research question, we will now look at the market share and
the level of product variety in terms of number of car model series. Again we assume a posi-
tive relation between the number of series and the market share i.e. the more variety a car
manufacturer offers, the higher its market share should be. If we compare the graphs below
we see that Mercedes has the highest product variety and also the highest market share
which would confirm our assumption. However, in 2009 Mercedes lost market share to
BMW and Audi and still offered the highest variety. Also Volvo offered a higher product vari-
ety from 2001 to 2007 compared to Audi but Audi always had a higher market share in those
years. Therefore, the results of the explorations related to the second variable indicate that
a high level of variety not necessarily leads to a high market share and this expectation for-

mulated in course of the second variable can be denied.
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Figure 43: Number of car model series and market share - premium segment

Number of car model series - Market share -
premium segment 2001-2011 premium segment 2001-2011

™ ‘ﬂ
p. o—Audi 435 / r—r—t—_t—_—_ 5 BT e Audi
10 ..‘7_ — T 3% — == BMW

= Mercedes 2% -

—i—Mercedes

——Volvo

R —

T TR T e e e, &
g P e g B g P g )
AT F

Source: own illustrations based on Teoalida (2013) and ICCT (2012)

In order to have more evidence that there is no relation between the level of product variety
offered and the market share the correlation is calculated. If we analyze the coefficients
from each brand separately we can see that Audi has a significant positive correlation while
Mercedes has a negative correlation. BMW as well as Volvo show similar results but these
coefficients are much less significant. These results underline the statements made on basis
of the visual interpretation of the graphs above and enable a final conclusion regarding the
question if there is a relationship between product variety and sales in the European pas-
senger car market. The results for the premium segment were quite inconsistent between
the different brands and pointed in a negative as well as in a positive direction. Based on
these inconsistencies we conclude that there is no clear relationship between these factors

in this segment.

Table 9: Correlation coefficients premium segment

0.73

-0.22

Mercedes | =05510)
Volvo 0.12

Source: own calculations based on Teoalida (2013) and ICCT (2012)

Middle class segment

Like already described the first variable is supposed to check if manufacturers were able to
increase their overall sales when entering new market segments. The definite answer for the
middle class segment is ‘no’. The manufacturers were not able to increase their sales, nor in
the year of entering the new segment nor the year after. In the year a brand entered a new
segment the development of sales compared to the previous year was always negative for

this certain brand. The same characteristic is observable for the year after entering the new
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segment. The only exception is VW in 2009. In 2009, VW sales grew by around 5%. It needs
to be added that the overall development of sales in this segment was negative and only
very randomly the brands were able to increase their sales compared to the previous year.
In the table an overview of the percentage development of sales compared to the previous
year for each brand is given. The fields which are marked red represent this case the years
when a new segment was entered by the certain brand. Not included in this table are
launches in the segments the brands have already been present before and modifications or

new generations of already existing car model series.

Table 10: Development sales volume - middle class segment

2002|2005 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 |
- 2.77%  2.22% -2.68%  091%  1.76%  -590%  501% -13.70%  -3.32%

13.05%  -3.65% - 0.36% -2.19% -2.19% -15.50% -3.04%  -8.56%  -0.68%

Peugeot 0.75%  -5.66%  -4.45% - -1.79% - -8.99%  -1.53% - -9.52%
- 442%  1.63%  3.97%  7.87% -- 5.24%  -8.66%  10.89%

Source: own calculations based on ICCT (2012)

The two graphs in figure 44 display the development of both, the number of car model series
and the market share of the brands within the middle class segment. Both are characteristics
of the second variable which explores, like described in the previous part, the relationship
between product variety on the design level and the market share. The goal is to find out if

the brand with the highest variety also has the highest market share.

The brand with the highest variety does not necessarily have the highest market share like
visible in the beginning of the observation period (2001 and 2002). Opel had the highest va-
riety in these two years, but the highest market share was gained by VW and even Peugeot
with the lowest variety of all four brands had a higher market share than Opel at that time.
Starting in 2003 VW had the highest level of variety and highest market share, but the distri-
bution of variety and market share of the remaining three does not support assumptions
about the existence of this relationship. Opel always stayed last in the middle class segment
regarding the market share no matter which number of car model series the company of-

fered on the market.
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Figure 44: Number of car model series and market share - middle class segment
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Again we calculate the correlation between these two factors in order to confirm our evi-
dence for this non-relationship. The results are displayed in the following table and under-
line the previously stated result that no relationship exists. The correlation coefficients are
wide spread over the range between 1 and -1. Two of the results are negative. The coeffi-

cient of Ford, one of these two negative results, is not only negative, but also close to 0.

Table 11: Correlation coefficients middle class segment

1

Source: own calculations based on Teoalida (2013) and ICCT (2012)

The conclusion for the middle class segment can be summarized quickly. It was not possible
to find any evidence for the fact that increasing product variety could lead to higher sales.
Furthermore, a high level of product variety in the design perspective does not necessarily
mean that a high market share can be gained. Even the best result in this segment only gave

a correlation coefficient of 0.67.
Economy segment

The development of the economy segment is in general much more positive than the one of
the middle class segment. The brands were able to keep their sales around the same level
over the observed time period even though with significant fluctuations. Also the connection
of entering new segment and sales gives a more positive picture in this case. Eight out of ten
times sales increased in the year of entries into new market segments. On the other hand
the balance for the years after entries is less promising. Here only three are positive and six

negative while one is not known so far. In this case it is not possible to give a clear answer
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due to the fact that the increase in sales compared to the previous year could also be a re-
sult of the general positive development and is not necessarily attributable to the entry into
new market segments. The percentage development of sales compared to the previous year
for all four brands is displayed in the following table. Highlighted in red are only the years

when a certain brand entered a new market segment.

Table 12: Development sales volume - economy segment

2002 2003 | 2004 | 2005 | 2005 | 2007 | 2008 | 2009 | 2010 | zom
- 2.82%  -3.04% - 2.07% - 9.15%  1.44%  -490%  -8.37%

1.28%  -1.76%  -1.26%  -5.78% -12.39%  -7.35% 1.97% - -8.60%

-453%  2.77%  -1.60%  4.52% - 3.01%  -4.04% - -4.20% -
e 16.92% 11.20%  6.81% - 9.21%  2.30% -16.48% - -18.04%  -9.90%

Source: own calculations based on ICCT (2012)

Citroén

dkEgl

The answer for the considerations of the second variable concerning the relationship be-
tween variety and market share can be given more clearly. Based on the two graphs shown
below it is possible to say that there is no relationship between the variety of the design lev-
el and the market share of a car brand within the economy segment. While Toyota constant-
ly had the highest number of car model series Renault kept the highest market share over
the whole period of observation. Another example is Citroén which had exactly the same

market share all the time no matter how its variety developed.

Figure 45: Number of car model series and market share - economy segment
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Source: own illustrations based on Teoalida (2013) and ICCT (2012)

The calculation of the correlation coefficients for the four brands underline the conclusions
made above. They are quite diffuse. The correlation coefficient of Citroén is 0 and indicates
that there is no linear relationship at all. Two other extremes are that there is one result in-
dicating a slightly positive correlation (Skoda 0.66) and on the other hand one suggestion a

slightly negative relationship (Renault -0.60).

Table 13: Correlation coefficients economy segment
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S

Source: own calculations based on Teoalida (2013) and ICCT (2012)

The final conclusion for the economy segment is not unambiguous. While the result for the
first part can be interpreted in different ways the answer for the second part is clear. Based
on the structure and development over the whole period for all brands it is assumed that the
development is not significantly influence by the entrance of brands into new market seg-
ments. Especially looking at the measures for the year after entry and the figures presented
by Toyota underlines this assumption. Toyota onetime gains sales volume of 4.26% (2005)
and the next time it loses around 6% (2009). In addition, in 2010, the year after entry, this
loss tripled up to 18% which is very unlikely just a result of the entry to new segments. So
based the assumption made it can be concluded that entering new market segments does
not automatically lead to increasing sales. The second part on the other hand gave an une-
quivocal picture. A high level of product variety in the design perspective does not automati-

cally result in a high market share.
Low-price segment

As last, we will look at the data for the low price segment and see if there is a relationship
between product variety and sales. Our approach is the same as for the previous segments,
first we try to find out if there is a relationship between an increase in variety and car sales
compared to the previous year and after that we look at the market share and product vari-

ety in terms of the number of car model series.

Table 14: Development sales volume - low price segment

"2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
1ssan 0w

-16.77%  -9.97% -2.05% -2.47%  6.47% -18.61% -17.07%

11.11%  23.14% ---- 27.00% 2.79% 10.54%
45.76% --- 4.86% -- 0.59% 10.08%

1.70% -2.34% -4.90% 2.83% -0.86% -13.35% -5.15%-

The red fields in the table above are again the years where the car manufacturers launched a

Hyundai -
| sar%

-5.94%

Source: own calculations based on ICCT (2012)

new car series or entered new segments. In total for the period between 2002 and 2011,
there were 16 launches of new low price car model series. If we look at the sales data for

these years, nine turned out to have increased their sales compared to the year before and
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seven times sales decreased in the year the car was launched. If we look at the following
year, sales increased in nine out of 16 and decreased in six out of 16 times. One following
year is missing because of missing sales data for 2012. The results point out that manufac-
turers do not necessarily increase their sales when entering new market segments or modi-

fying their product portfolio.

Now we will look at the number of car model series and market share and see if the manu-
facturers in the low price segment with the highest product variety also have the highest
market share. Hyundai is clearly the car brand providing most variety in this segment but has
the same market share as Seat and Kia of around 2%. Fiat is clearly the market leader in this
segment but does not have the highest product variety and started to decrease its number
of models since 2009. This indicates that the car producer with the highest variety does not

have the highest market share.

Figure 46: Number of car model series and market share - low price segment

Number of car model series - Market share -
low price segment 2001-2011 low price segment 2001-2011
16 9%
14 8% &
12 iy ‘\\_ il "7
- + 6% L 4 + v i
1(; = - —4—Fiat s ‘\/’ \6 =+—Fiat .
: - = Hyundai 1% ~@—Hyundai
b fi{ . —— —— 3% - —i—Kia
4 + 2%
¥ =i Sieal 1% M- —vie=Seat
0 ' _— . " 0%
. o D £ o Al b D Q N
BRI R R R R

B Y o N B o B B S B
g g i ol & of
BN R L P L SR SN P L i

Source: own illustrations based on Teoalida (2013) and ICCT (2012)

In order to see if there is any relation between the market share and the number of car se-

ries, we correlate the data for each brand and get the following results.

Table 15: Correlation coefficients low price segment

0.75
Hyundai 0.25
0.75

0.39
Source: own calculations based on Teoalida (2013) and ICCT (2012)
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All four brands show a positive correlation but only Fiat and Kia show a clear and significant
correlation of 0.75. Due to the fact that only two out of four brands show a significant corre-
lation between the two characteristics it is not possible to conclude that the relationship
between variety and market share exists for the entire segment. Finally, the results of the
low price segment can be shortly summed up. Both variables indicate that no relationship
between product variety and sales is present in the low price segment, neither positive nor

negative.
Summary of the analyzing results for the variables and final conclusions for question 4

The results for all four segments in the European car market indicate that there is no rela-
tionship between product variety and sales. Some results gave same positive indications for
a positive relationship but are outbalanced by other factors which showed mixed results so
that no clear line could be drawn. This non-relationship was already discussed by some au-
thors in the literature review and is in our analysis confirmed. However, these results have
to be nuanced in a way that we approached product variety on a high level and mainly from
the design perspective. This means that the results could be different if we would change
the level of analysis and/ or the perspective. This will be further discussed in the conclusion
at the end of this thesis where we describe some of our limitations and ideas for future re-

search.

5.7 Summary of the results of the analyses

In this part the results of the executed analyses will be shortly summed up in order to get
the whole picture and overview of the results before they will be discussed. The order for
this summary will be based on the order of the previous analyzing parts of the chapter. The
first step was the SWOT analysis, followed by the development of a definition of product
variety suitable for the purposes of this thesis and the introduction of the different perspec-
tives of variety. Furthermore, the brands used for the subsequent analyses were selected
based on data completeness and divided into four segments according to their average price
in 2011. The perspectives as well as the segmentation formed the basis for the structure of
the three analyzing parts concerning the consumers’ and suppliers’ perspective as well as

the part dealing with the relationship between product variety and sales.

Starting with the SWOT analysis, just a few points will be highlighted due to the overview
already given subsequent to the SWOT analysis (Table 1 — ‘Overview SWOT analysis automo-
tive industry’). The strengths and weaknesses are often directly related. While the industry
profits from high qualified labor, the labor cost weakens the competiveness. Furthermore,

the European brands have a large home market, but in this market the sales trends are very

100



flat. Two opportunities of the industry refer to the intensification of the buyer-supplier-
relationships and to sharing of knowledge and expertise. Examples for external threats that
could affect the industry negatively are low economic growth in the European market and
the current dependency on fossil fuels in combination with the hardly predictable develop-

ment of the oil price.

For the summary of the results of the analyses concerning the consumers’ perspective it can
be said that 50% of the market decreased its variety while 33% increased it. This 33% are
represented by the middle class segment which is the only segment with a higher level of
variety in 2011 than in 2001. The other three segments represent the 50% that reduced their
level of diversification. Taking a look at the three perspectives, design, technical specifica-
tions and performance, the first mentioned raised the level of variety in all four segments
while the remaining two decreased it in three out of four times. In both cases it was the

middle class segment where the trend was opposite to the rest.

In the suppliers’ perspective the results show that around 40% of all suppliers are exclusive
suppliers while 1% supplies all 16 brands. The average share of common suppliers within all
four segments is around 50% while the premium segment is the one with the highest aver-
age percentage of common suppliers and the low price segment the lowest. The findings
indicate that the percentage of common suppliers is even higher between brands of one
group such as the Volkswagen Group. No evidence was found that there is a significant dif-
ference between the different component areas, the share of common suppliers ranges
within 7%.

The results of the analysis regarding the interaction between product variety and sales vol-
ume in the European passenger car industry underline and confirm the outcome of previous
researches about this interaction in the automotive industry that there is no relationship and

that the level of variety does not influence the sales figures.
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6 Discussion

Now that we finished the case study about the European passenger car market, we can dis-
cuss the results from the analyses which are summarized in the previous section 5.7. We
compare the answers to the research questions to what we expected and see if we can link
these results to the literature about product variety and the automotive industry which was
introduced in chapter 3. In section 3.4 we already discussed that there is some contradiction
in the literature regarding product variety and its possible relation with sales. Here we will

also discuss if our results match the theory or if it is contradictory.

The results of the executed analyses show that both perspectives do not support the state-
ments in literature regarding the increasing variety. Especially the consumers’ perspective
shows the opposite trend in the period from 2001 to 2011. For the suppliers’ perspective it is
not possible to make a statement of the development due to the fact that the analysis just
considers the current situation. Nevertheless, the fact that the brands have on average a
share of around 50% of common suppliers also indicates a lower level of variety than ex-
pected. The discussion of the results of these two perspectives will be split up. Firstly, the
part regarding the consumers’ perspective will be examined and the results will be linked to
the theory. Subsequently, the results of the last part concerning the interaction between

product variety and sales will be discussed.

The reasons for these results can be multitude and can for example be found in the way the
analyses were executed, the characteristics of the industry as well as in the economic situa-
tion of the industry and the European market. It might be that the product variety would
have increased if other angles and tiers of variety would have been considered. In this paper
the consumers’ perspective observed the product variety between brands and not within
brands. So it is possible that the variety one single brand offered within the observation pe-
riod increased while the variety between the brands declined. Furthermore, the product
variety of a more detailed tier of variety such as the variety concerning the variants and op-

tions of car models could also lead to other results than the level of car model series.
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Nevertheless, it is reasonable that the variety in the European car market declined in the
observed period. According to former research the variety in the European car market is
extremely high and exceeds most likely the optimal and necessary level of variety. It is more
important for the consumer that the variety is clearly distinguishable. Assuming that the
manufacturers base their decisions about their strategies partly on the results of market
observations and studies and that these are the same for all brands of a certain segment, it
does not surprise that the actions taken are similar. If the companies base their decision on
the same information, the resulting strategic steps are most likely the same or at least simi-

lar.

In the theory it was mentioned that due to high levels of variety and an increasing frequency
of introducing new or modified products to the market the life cycles of the products are
getting shorter and so the chance of gaining back the investments for research and devel-
opment and all other costs related to the introduction of the product to the market. Moreo-
ver, it is more difficult to realize scale properties in a production process with high variety.
All these factors make it interesting for brands to form joint-ventures, to share platforms or
to even merge which also could be an explanation for the reduction of variation between

the brands.

The only two exceptions which increased their variety within the consumers’ perspective are
the design level and the middle class segment. The first mentioned deals with the develop-
ment within one of the three sub-groups of the consumers’ perspective concerning the de-
sign of the car, the other one takes the segments as basis for the analysis. It seems that the
car manufacturers have chosen the design of a car as one of the basis for their strategy of
diversification. The number of car model series grew for nearly all of the observed brands in
the period from 1991 to 2011. A reason for this strategy could be that the variation of car
models or series is the easiest to identify even by not so experienced and skilled consumers.
It seems as the focus of differentiation would be put on the visible parts of a car. This im-
pression is underlined by the fact that the number of car models in the European market

increased in the last years while the number of platforms used for these models declined.

Other options for diversification within the design level which were not examined in this
paper are the offered options related to the design of a car. The level of customization which
is offered by the manufacturers possibly varies between the different brands but also be-
tween the different segments and the strategy applied by the single brand could have an

impact on the amount of variety offered.
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It is not possible to definitely argue why the analyses of the middle class segment came to
different results than for the other segments. It might be that the manufacturers in the mid-
dle class segment chose a different strategy than the others. Their focus of differentiation
may not only be on the number of car model series, to gain more market share or to be able
to compete with the premium segment for example by entering new market segments. An-
other possibility is that the sales volumes in this category are high enough to cover the costs
resulting from variety. Furthermore, some researchers are convinced that the trade-off point
related to variety is lower in the automotive industry than in other industries due to the new
technologies and techniques applied and therefore the manufacturers are able to gain high-

er benefits out of a high level of variation.

The results of the two remaining perspectives, technical specifications and performance,
were already anticipated by stating that the design perspective represents an exception with
its raising variety in the observed time period. The perspective of technical specifications
probably includes the aspects most of the consumers do not know a lot about or even are
not so import for the consumers’ choice. Here, the engine power could be an exception at
least for some buyers. Other factors like the engine type seem not to be a source for gaining
competitive advantage and the alternative fueling systems and technologies are not very
popular. It is very likely that this will and has to change in the future. The dependence on
fossil fuels and the development of the oil price were mentioned as major weaknesses of the
industry in the SWOT analysis. In order to be successful, companies may have to reconsider
their strategy related to engine type which also could influence the variety. The product va-
riety could either be reduced or increased by the introduction of other/ new engine types

depending on how fast the different brands change their strategy.

According to studies about consumer preferences, the characteristics of the performance
perspective are very important for the consumers’ choice. Fuel consumption reducing tech-
nologies are getting more and more important especially in relation to the previously men-
tioned development of the oil price. In addition, the environmental awareness is growing.
These two trends force the manufacturers to invest in these areas of the car. Concerning
variety these two areas do not contain much potential for differentiation so the variety level
declined in accordance with the fuel consumption and emission rates. Furthermore, the
flexibility of the features of the performance perspective or the flexibility of changing and
varying them is not very high, so that the companies probably focus on other components

and areas of a car to differentiate from their competitors.

For the suppliers’ perspective the explanations and basis for the results are as multitude as

for the consumers’ perspective. Also for this perspective the differences between the brands
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were considered. Not taken into account for the analyses of this case study, but possible
influencing factors for the variety related to the supplying structure in the industry, are the

general trend of merger and acquisition in the last years and the appearing bankruptcies.

According to theory, four characteristics have an impact on the supply structure of an indus-
try, the type of supplier, the specification of the components delivered, the conditions of
production and the allocation of power in the market respectively the interdependencies
between the different players in the market. This theory can be related to the results of the

analyses of the suppliers’ perspective.

We assumed that the level of variety decreases if the percentage of common suppliers be-
tween brands increases. However, the results of the analyses concerning the percentage of
shared suppliers within the segments are opposite to the preceding expectations. In accord-
ance to these expectations the variety and diversification would be highest in the premium
segment and lowest within the low price segment. A possible way of arguing is that the qual-
ity demanded by the brands is declining from segment to segment and that the brands of
the premium segment demand the highest quality of all four segments which can only be
provided by a small number of suppliers. If this is the case, the chance of sharing suppliers
between the brands is higher as in the opposite case when the components can be delivered

by several different or even local suppliers.

The second part of the results concerns the high share of common suppliers on the group
level. In this case it was the Volkswagen Group which brands share on average 60% of the
suppliers. This result can be approached in two different ways. The first one considers the
option that the members of the Volkswagen Group are able to bundle their buying power. If
they buy their components jointly, the amount purchased is significantly higher especially
for parts which are not very valuable but are needed in large quantities. This purchasing
strategy can achieve scale economies. The dependency of the supplier on the group is most
likely very high due to the purchasing value of the group and so the group has more power in
the course of negotiations. This trade-off for the members of the group leads to a reduction
of variation between the cars of the different brands due to the higher share of similar or
equal components. It can be expected that the variety in the market will decline further be-
cause the trend of joint ventures and mergers of popular brands in the automotive industry
is supposed to continue. The latest examples for this trend are the already mentioned joint

venture between GM and Fiat and the integration of Porsche into the Volkswagen Group.
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The second option of explaining the result concerns the importance of strategic partner-
ships. Strategic partnerships are mentioned in theory as a possibility to gain competitive ad-
vantage and to improve the quality of the delivered components. This approach could be
supported by the fact that the brand VW has the highest share of exclusive suppliers and
might have chosen the strategy of forming partnership with its suppliers. If these partner-
ships are expanded to the other members of the group it would increase the share of com-
mon suppliers between these brands. This argumentation indicates that strategic partner-

ships could be seen as a strategic decision for quality instead of variety.

The idea of strategic partnerships comes from the Japanese industry, with Toyota as a lead-
ing example, where they have much more single source suppliers than in the European au-
tomotive industry. In the post World War |l era, car manufacturers in Europe chose to have
multiple suppliers in order to spread the risk of becoming dependent on suppliers. Having
multiple suppliers also made it possible to create competition between these suppliers so
the manufacturers could have a cost advantage. However, this caused negative effects on
quality and compatibility of the components. Despite that European manufacturers tried to
take over the Japanese model of strategic partnerships, they have not been completely suc-
cessful. Asset specific investments for the strategic suppliers are high and manufacturers put
a lot of pressure on the suppliers in terms of costs. This means that the suppliers became
highly dependent on the manufacturers which have a dominant position in the relationship.
Many smaller suppliers went into bankruptcy because of this trend or were taken over by
other suppliers or even manufacturers. As a response to this, the existing suppliers apply a
multi-sourcing strategy to lower the risk and try to lower costs. This is necessary for the sup-
pliers to remain a healthy and balanced position in the supply chain. However, this will again
have the same negative effects in the second tier relationships in the supply chain as it had
in the first tier supplier relationships in the first place. Instead of shifting the problem further
down the supply chain, the car manufacturers should try the integrate the entire supply
chain and make sure that also second-tier suppliers have a healthy and stable relationship
with the first-tier suppliers. The goal of the industry should be to create a durable supply

chain which gives the best results for all actors in the long term.

Based on the previous mentioned theory that the supply structure is influenced by, amongst
others, the specification of the components, it could be assumed that the share of common
suppliers and the variation diversifies between the different component areas. In other
words, the percentage of common suppliers of the manufacturers is lower in the component
areas with a higher (technical) complexity of the components. This means at the same time

that the level of product variety would be higher in these areas as well. Nevertheless, the
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analyses show that there are no significant differences between the areas. One reason could
be the already mentioned trend of mergers, in this case of the suppliers, so that there is not
much room for choice and the number of suppliers in the market does not leave much op-

portunities for differentiation.

The answer to the last main research question that there is no relationship between the
product variety offered to the consumer and the sales figures in the European automotive
industry underlines the part of the theory which states that no evidence could be found for
the interaction of these two factors in the automotive industry. It seems as the interaction
exists in other businesses such as the retailing business but not related to car sales. Toyota,
often taken as a state-of-the-art example for the industry, underlines these results by having
the highest sales globally in 2011, but not the highest variety taking the number of car model

series as a measurement.

Furthermore, it is stated in the theory that no matter which source for the creation of varie-
ty is chosen it should offer competitive advantage for the company and that it is important
to make the variation visible and obvious for the customer. The variation needs to have clear
distinctions between the different available options. It can be doubted that this is still the
case in the European car industry. First of all, like already mentioned, the variety most likely
exceeds the demanded variety by the customer. In addition, the brands get more and more
similar or respectively the differences between them get smaller, like the two other analyses

show. Both aspects lead to confusion for the consumers as mentioned in the theory.

Besides these factors, it can be assumed that there are other factors influencing sales which
are not considered in this paper. Factors which are not directly related to the supply chain or
affected by the operations of the car manufacturers, or so called external variables, might
also influence the sales. Some examples are GDP, unemployment rate in a certain market,
interest rates and inflation. In addition, the relationship of European consumers’ and car
owners might be influenced by factors which are not easy to measure such as the brand loy-
alty and importance of the car as a status symbol in different cultures. An indication for the-
se results and the fact that obviously sales figures are not influenced by product variety can
also be found in the SWOT analysis. Product variety was not considered as an influencing
point at any time while other elements mentioned in the SWOT analysis were later on dis-

cussed as possible factors influencing sales in this paragraph.
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One of the problems of the European car manufacturers is that they still try to gain market
share by creating more and more variety. The market segments become highly fragmented
with cross over models and new segments and the lines between distinctive models disap-
pear. To handle this excessive variety, car manufacturers increase their component and plat-
form sharing which we could see in the analysis where we looked at the number of common
suppliers between brands. This actually means that the product variety decreases, especially
between brands belonging to the same group (e.g. Volkswagen Group) which causes that the
distinction between products of different brands become even vaguer. The hazard of this
situation is that it strongly reminds of the repositioning strategy of Alfred P. Sloan for GM.
The downfall of GM was the consequence of over-differentiation. A price response to mar-
ket changes and the economic climate of that time caused increased component sharing and
price overlapping which in its turn resulted in product cannibalization where car brands of

GM were stealing each other’s revenue and market share.
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7 Conclusion and further research
This chapter will finalize this thesis by giving a short summary of the content of the paper.
The limitations of the research executed and its results will shortly be mentioned. As a last

step some indications for possible further research will be presented.

7.1 Conclusion

In this thesis, we reviewed the literature about product variety and the European automo-
tive industry, formed our own definition of product variety and performed analyses from a
consumer’s and supplier’s perspective. We learned that the concept of product variety is
very versatile to define. Variety can be static versus dynamic, internal versus external or fun-
damental, intermediate and peripheral variety. The most important aspect is to find a good
trade-off between additional revenue and costs product variety can generate. However,
finding the optimal level of product variety is very difficult and challenging, especially in dy-

namic markets such as the auto industry.

The analyses taught us that, according to our definition and level of analysis, product variety
decreased over the years. Despite the fact that manufacturers want to offer more variety by
creating more different models, segments and cross-overs, the opposite happened in terms
of suppliers, components and car specifications like dimensions, power, fuel consumption
and so on. Also the relationship between product variety and sales was analyzed and has
been found non-existing in this research. This matches the results of previous research con-

cerning this relationship in the automotive industry.

Research regarding this topic always looks at product variety from a manufacturing perspec-
tive like production, sequencing points in the supply chain and platform sharing. In this re-
search, we tried to look at product variety through the eyes of the consumers and suppliers.
Not much literature could be found regarding product variety from a consumer’s perspective
as it is difficult the define product variety in the automotive industry on an end product lev-
el. Many manufacturers use different definitions to define their product line in terms of se-
ries, models and variants which makes it difficult to compare and get an overview of the
product variety on the car market. We hope to contribute to the research by approaching

product variety differently than current traditional research.
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The automotive industry will be an exciting industry to follow and faces a lot of challenges
regarding demography, mobility and fuel dependence but also knows some opportunities in
technology and the emerging markets. In Europe, the market is saturated and is passed its
optimal level of product variety. The analyses showed that product variety is decreasing,
lines between different car segments and car manufacturers are getting vague but also qual-
ity levels, technology and fuel emissions are becoming equal between so-called differentiat-

ed products.

7.2 Limitations and future research

During the process of this thesis, we faced several limitations and had to make several as-
sumptions to accomplish our research. One of our first limitations is the high level we chose
for product variety in terms of car model series. The analyses would be more precise and
accurate if it were possible to have a more detailed level of product variety where different
models and variants could be taken into consideration. However, if we would take a more
detailed level of product variety, it would not be possible to get this information for all the
brands we used and for each year from 2001 to 2011. In this case, the research should be
narrowed down to a limited number of brands but then it is not possible to make a generali-
zation for the entire European market because there can be differences between brands. A
second limitation for this research is that not all the brands where included in the analyses
due to incomplete data. This accounts for both databases used in the consumer’s perspec-
tive and supplier’s perspective. The data we used from the European car market statistics
accounts for approximately 80% of the market. The supplier of the supplier data also said
that not all components and suppliers could possibly be included in the database. A car usu-
ally consists of 12000-15000 components (as delivered by the supplier) and the database has
on average 8000-9000 components per car model. If each component was broken down to
each part, this number would be even higher. To make the research possible, we decided to
take a high level of components and considered the number of suppliers only. Another limi-
tation to this research is that it is only valid for the European market. Results, reasoning and
conclusion cannot be generalized to the Asian or American market for several reasons. First,
there is the difference in supply chain structure. Second, cultural differences like buying be-
havior and the meaning of a car as status symbol in the society and brand loyalty must be
taken into account as well. The third reason is the difference in economic climate. For exam-
ple, if similar research was done in an emerging market like Latin-America, results will prob-

ably be very different compared to the results of this thesis.

Finally, we want to give some possible indications for further research in this topic. First of

all, this research could be performed more in depth. In other words, the level of product
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variety could be more detailed or the research can focus on only a limited number of brands.
Other interesting topics would be to look at emerging markets like China and Latin-America
or other mature markets like the American market. Furthermore, some car brands could be
grouped together so that manufacturing groups such as VW Group, Fiat, GM, and Daimler
can be compared. Also a comparison of suppliers of these groups could be based on this re-
search and the data used in it. As a final point, supplier data could also tell us something
about the current supply industry and the resource dependence between buyer and suppli-

er.
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Appendix

Appendix A: Share of common suppliers within the four segments
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